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PL1.1

How next generation sequencing changes the practice of
medicine

H. Brunner;

Deptartment of Human Genetics, Radbound University Medical Centre,
Nijmegen, Netherlands.

Now that massively parallel (or next generation; NGS) sequencing has
become a reality, it is time to ask the question whether this technology
will change the way we practice medicine in the clinic. While true costs
that include personnel, bioinformatics support and equipment will be
considerably higher, we may expect that the costs for sequencing 50-
150 genes should not exceed 1000 Euro. This will allow the creation of
diagnostic panels of for many clinical situations (muscular dystrophy;
neurodegenerative disorders; blindness, deafness, cardiomyopathy;
long QT syndrome; Noonan and related conditions etc). This will
largely replace the testing of single genes, or of several genes in
succession as is now customary. The projected cost of consumables
for sequencing all 21000 human genes (the exome) using the SOLID
platform is 2000 Euros. This could be used to test for instance to detect
de novo changes in mental retardation patients. We may predict the
following:

+ Diagnostic testing of genes will move to the front end of the diagnostic
process in many clinical situations. When a patient is seen in the
outpatient clinic, an exome may already be done.

* Clinical geneticists should themselves aim to be involved in the
diagnostic process from the start. This argues for multidisciplinary
diagnostic clinics

+ Clinical diagnostic skills (in dysmorphology, or other) will become less
important and understanding genes and their functions in terms of the
human organism becomes a critical skill.

» Numerous patients will be diagnosed with unique (new) genetic
conditions. This calls for geneticists to participate and perhaps
organize specialist clinics for (very) rare diseases. Geneticists should
develop skills that allow them to feel comfortable in their role as the
ultimate expert on a subset of these very rare conditions.

« Clinical geneticists should consider setting up services for the public
that deal with incidental and minor findings on exome analysis. This
may well be in the shape of e-consults rather than of formal outpatient
clinics.

» The counseling element of clinical genetics (what am | to do with my
life given my genetic profile and risks) remains essentially unchanged.

PL1.2

Unraveling the Dutch genome in health and disease

C. Wijmenga;

Faculty of Medical Sciences, Department of Medical Genetics, University
Medical Center Groningen, Groningen, Netherlands.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

PL1.3

LGRS5 stem cells in health and disease

H. Clevers;

Molecular Genetics, Hubrecht Institute, Utrecht, Netherlands.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

PL2.1*

De novo balanced chromosomal rearrangements have high risk
of neurodevelopmental and psychiatric disorders.

C. Halgren’, . Bache', N. M. Nielsen?, S. Kjaergaard®, K. Brendum-Nielsen?, P.
K. A. Jensen®, C. Fagerberg®, L. N. Krogh’, M. Frisch?, J. Hansen®, T. Bryndorf,
N. Tommerup’;

"University of Copenhagen, Copenhagen, Denmark, ?Statens Serum Institut,
Copenhagen, Denmark, *Rigshospitalet, Copenhagen University Hospital,
Copenhagen, Denmark, “Kennedy Center, Glostrup, Denmark, *Aarhus
University Hospital, Aarhus, Denmark, Vejle Hospital, Vejle, Denmark,
’Odense University Hospital, Odense, Denmark, éHvidovre University Hospital,
Hvidovre, Denmark.

Carriers of prenatally detected de novo balanced reciprocal
translocations or inversions are believed to have 6-9% risk of congenital
malformations and/or developmental delay. However, systematic data
regarding late-onset disorders are lacking.

A cohort (N=41) of unselected carriers, that were detected prenatally
in the period 1970-2008, was identified in the Danish Cytogenetic
Central Register. Using information from national medical registries,
we compared morbidity in the cohort to that of a 5:1 matched control
group (N=205). Carriers were offered clinical re-examination, analysis
with Affymetrix SNP 6.0 Array, and breakpoint mapping with Next
Generation Sequencing (NGS) Mate-pair Analysis.

We observed no serious congenital malformations in the cohort.
However, the risk of neurodevelopmental and/or psychiatric disorders,
including mental retardation, learning disabilities, attention and/or
behavioral disorders, autism spectrum disorders, and mood disorders,
was significantly elevated (19.5% vs. 8.3% among the controls,
p=0.04). Analysis for copy number variants >100 kb did not provide
prognostic information about late-onset disorders. So far Mate-
pair sequencing indicate that many affected carriers have complex
rearrangements and/or rearrangements that truncate brain expressed
genes, including genes known to be involved in neurodevelopmental
disorders.

Our study demonstrated that prenatally detected de novo
balanced chromosomal rearrangements have high risk of late-
onset neurodevelopmental and/or psychiatric disorders but are not
associated with congenital malformations. The breakpoint mapping,
which will be completed in March 2011, will reveal whether NGS can
improve the counseling dilemma associated with prenatally detected
apparently balanced de novo chromosomal rearrangements.

PL2.2

Development and validation of non-invasive prenatal diagnostic
test for trisomy 21

E. A. Papageorgiou’, A. Karagrigoriou?, E. Tsaliki', V. Velissariou®, N. P. Carter*,
P. C. Patsalis’;

"Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus, 2University of
Cyprus, Nicosia, Cyprus, *Mitera Hospital, Athens, Greece, “The Wellcome
Trust Sanger Institute, Cambridge, United Kingdom.

The development of a Non-Invasive Prenatal Diagnostic (NIPD)
test for Down syndrome (Trisomy 21) has become one of the most
interesting fields in the prenatal world of the last decade. Extensive
investigation of epigenetic differences between the mother and the
fetus has led to the identification of Differentially Methylated Regions
(DMRs) which have the potential to be used in the development of
NIPD test for Trisomy 21 (Papageorgiou et al., AJP, 2009).In this study,
we have been using a subset of our previously identified DMRs to
develop a non-invasive prenatal diagnostic test for Trisomy 21 using
the Methylated DNA Immunoprecipitation (MeDIP) methodology in
combination with Real-time qPCR. The statistical significance of the
12 selected DMRs was evaluated using the Mann-Witney U test and
selection of the best DMRs was followed.

We hereby present a strategy to achieve non-invasive fetal
chromosome dosage assessment through the analysis of fetal specific
DMRs. We achieved non-invasive prenatal detection of Trisomy 21 by
determining the methylation ratio of normal and Trisomy 21 cases for
each tested fetal specific DMR present in maternal peripheral blood,
followed by further statistical analysis. The application of the above
fetal specific methylation ratio approach provided with 100% accuracy
the correct diagnosis of 66 normal and 34 Trisomy 21 pregnancies.
We present in this study the successful development and validation
of a low cost, fast, sensitive and universal, non-invasive prenatal
diagnostic test for Trisomy 21 which can be potentially implemented in
diagnostic laboratories.

PL2.3*

mRNA-Seq analysis of monozygotic twins discordant for
Trisomy 21 reveals large chromosomal domains of gene
expression dysregulation

A. Letourneau’, S. B. Montgomery', D. Gonzalez?, C. Borel’, D. Robyr',

E. Migliavacca®, Y. Hibaoui*, L. Farinelli®, M. Gagnebin’, E. Falconnet’,

S. Deutsch’, S. Dahoun-Hadorn?, J. L. Blouin™*, A. Feki*, R. Guigo? E. T.
Dermitzakis’, S. E. Antonarakis'*;

"Department of Genetic Medicine and Development, University of Geneva
Medical School, Geneva, Switzerland, ?Center for Genomic Regulation,
University Pompeu Fabra, Barcelona, Spain, *Swiss Institute of Bioinfomatics,
Lausanne, Switzerland, “University Hospitals of Geneva, Geneva, Switzerland,
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SFASTERIS SA, Plan-les-Ouates, Switzerland.

Trisomy 21 (T21) is the most widely studied model of aneuploidy. It
is likely that the majority of the phenotypes are related to alterations
of gene expression. In this study, we investigated the perturbations
of gene expression in fibroblasts derived from a pair of monozygotic
twins discordant for T21. The use of these samples eliminates the bias
of genome variability and most of transcriptome differences observed
are likely to be related to the supernumerary chromosome 21.

The transcriptome was studied by mRNA-Seq; more than 200
million 100bp paired-end reads were generated and mapped using
MAQ and GEM (Ribeca et al, unpublished). The expression level of
15’000 protein-coding genes was compared between the discordant
twins. On average, we found that 4% of the genes are differentially
expressed. Surprisingly, for most of the chromosomes, we identified
large chromosomal regions that are either up- or downregulated in the
trisomic twin. This raised the hypothesis that differential expression
may be organized in domains throughout the genome. The same
domains of gene expression dysregulation have also been found when
we compared the transcriptomes of induced pluripotent stem (iPS) cells
derived from the same twins fibroblasts, indicating that iPS cells retain
a specific memory of their origin. Control comparisons of fibroblasts
between normal monozygotic twins showed some transcriptional
differences likely due to the contribution of stochastic, technical and
environmental factors.

Our study reveals a unique finding in genome regulation of T21 nuclei
and may be important for the molecular pathogenesis of whole and
partial chromosome aneuploidies.

PL2.4

Next-generation sequencing in >240 families with X-linked
intellectual disability

V. M. Kalscheuer', H. Hu', S. Haas? J. Chelly’, H. Van Esch*, M. Raynaud®®7,
S. G. M. Frints®9, A. de Brouwer'®, J. Gecz'?, S. Weinert'>', T. Zemojtel?,

M. Love?, G. Froyen', F. Laumonnier®5'5, H. Richard? A. Emde? M. Bienek,
C. Jensen', M. Hambrock’, N. Lebrun®', M. Corbett®, C. Tan", C. E. P. van
Rozendaal’, M. Pocquet’®, N. Ronce?’, R. Sun? A. Hackett?', M. Field?, E.
Haan?2, J. Nelson?, G. Turner?, G. Baynam?, G. Gillessen-Kaesbach?’, U.
Mueller®, B. Budny?®, M. Badura-Stronka®, A. Latos-Bieleriska?’, M. Cohen®,
T. Kleefstra®!, R. Ullmann’, P. Wieacker®, A. Dufke®, G. R. Criado*, M.
Bondeson®, H. van Bokhoven®, A. Tzschach’, K. Wrogemann', T. Jentsch'>"4,
W. Chen’, H. Ropers’;

"Max-Planck-Institute for Molecular Genetics, Department of Human Molecular
Genetics, Berlin, Germany, ?Max-Planck-Institute for Molecular Genetics,
Department of Computational Molecular Biology, Berlin, Germany, ®Institut
Cochin, Université Paris-Descartes, CNRS (UMR 8104), Paris, France, *Center
for Human Genetics, University Hospitals Leuven, Leuven, Belgium, °Inserm
U930 “Imaging and Brain”, Tours, France, University Francgois-Rabelais,
Tours, France, "CNRS ERL3106, Centre Hospitalier Régional Universitaire,
Service de Génétique, Tours, France, ®Department of Clinical Genetics,
Maastricht University Medical Center+, azM, Maastricht, Netherlands, °School
for Oncology and Developmental Biology, GROW, Maastricht University,
Maastricht, Netherlands, °Department of Human Genetics, Nijmegen Centre
for Molecular Life Sciences, Radboud University Nijmegen Medical Centre,
Nijmegen, Netherlands, '"SA Pathology, Women'’s and Children’s Hospital,
Adelaide, Australia, ?School of Paediatrics and Reproductive Health, University
of Adelaide, Adelaide, Australia, *Max-Delbrueck-Centrum fuer Molekulare
Medizin, Berlin, Germany, "Leibniz-Institut fuer Molekulare Pharmakologie,
Berlin, Germany, "*"Human Genome Laboratory, Department for Molecular and
Developmental Genetics, VIB, Leuven, Belgium, "*CNRS ERL3106, Tours,
France, "Inserm, U1016, Paris, France, "®SA Pathology at the Women’s

and Children’s Hospital, Adelaide, Australia, Centre Hospitalier Régional
Universitaire, Service de Génétique, Tours, France, ?Centre Hospitalier
Régional Universitaire, Service de Génétique, Tours, France, Tours, France,
21GOLD Service, Hunter Genetics, Newcastle, Australia, ??Northern Clinical
School, Faculty of Medicine, The University of Sydney, New South Wales,
Australia, #South Australian Clinical Genetics Service, SA Pathology at
Women’s and Children’s Hospital, Adelaide, Australia, ?*Department of
Paediatrics, The University of Adelaide, Adelaide, Australia, **Genetic Services
of Western Australia, King Edward Memorial Hospital for Women, Perth,
Australia, *Genetic Services of Western Australia, Princess Margaret Hospital
for Children and King Edward Memorial Hospital for Women, Perth, Australia,
27Institut fiir Humangenetik Liibeck, Universitétsklinikum Schleswig-Holstein,
Liibeck, Germany, #Institut fiir Humangenetik Justus-Liebig-Universitét

Giessen, Berlin, Germany, ®Poznan University of Medical Sciences, Poznan,
Poland, ¥Kinderzentrum Miinchen, Miinchen, Germany, %' Department of
Human Genetics, Radboud University Nijmegen Medical Centre, Nijmegen,
%Institut fiir Humangenetik, Universitétsklinikum Mdnster, Miinster, Germany,
SInstitut fiir Humangenetik, Abt. Medizinische Genetik, Tiibingen, Germany,
3Instituto Hispalense de Pediatria, Sevilla, Spain, **Dept of Genetics and
Pathology Rudbeck laboratory, Berlin, Germany.

X-linked intellectual disability (XLID) is a clinically and genetically
heterogeneous condition. It accounts for 10% of all forms of intellectual
disability. To date, mutations in >90 genes have been implicated in this
disorder, yet in the majority of families, the underlying molecular cause
is still unknown. We performed Next Generation Sequencing (NGS)
for mutation detection in >240 XLID families that had been recruited
by the European MRX Consortium and associated groups. In total, we
detected potentially XLID causing mutations in up to 45% of our cohort.
Only 28% of the families carried mutations in the >90 established
XLID genes, which may be due to the fact that prior to NGS, many
of the families had undergone pre-screening for mutations in known
XLID genes. Unique truncating and/or novel perfectly co-segregating,
functionally plausible missense mutations with high pathogenicity
scores were detected in 20 genes that had not been implicated in XLID
before. Numerous of these novel genes play a role in the regulation of
transcription, while others are involved in ubiquitin-mediated protein
degradation or in synaptic function, and many interact with ID genes
that are already known. To our knowledge, this is the largest study ever
into the molecular causes of XLID and the first one employing NGS to
elucidate monogenic disorders in a systematic manner. It illustrates
that in spite of a previous, Sanger-sequencing-based ‘drain the pond’
screening effort (Tarpey et al, Nature Genetics, 2009), the pond of
unknown XLID genes is not empty yet.

Supported by BMBF, Max-Planck-Society, EU.

PL2.5*

Identification of the gene underlying Congenital Short Bowel
Syndrome, pointing to its major role in intestinal development

C. S. van der Werf', T. D. Wabbersen?, N. Hsiao®, J. Paredes?, H. C.
Etchevers®, P. M. Kroisel®, C. Babarit®, D. Tibboel’, R. A. Schreiber®, E. J.
Hoffenberg®, M. Vekemans?®, S. L. Zeder™, I. Ceccherini', S. Lyonnet®, A.

S. Ribeiro?, R. Seruca?, G. J. te Meerman’, S. C. D. van IJzendoorn™, I. T.
Shepherd?, J. B. G. M. Verheij', R. M. W. Hofstra’;

'Department of Genetics, University Medical Center Groningen, Groningen,
Netherlands, 2Department of Biology, Emory University, Atlanta, GA, United
States, *3The Membrane Cell Biology section, Department of Cell Biology,
University Medical Center Groningen, Groningen, Netherlands, “The Cancer
Genetics Group, the Institute of Molecular Pathology and Immunology of the
University of Porto, Porto, Portugal, °Département de Génétique, INSERM,
U781, Hépital Necker-Enfants Malades, Université Paris Descartes, Paris,
France, ®Institute of Human Genetics, Medical University of Graz, Graz, Austria,
"Department of Pediatric Surgery, Erasmus MC-Sophia Children’s Hospital,
Rotterdam, Netherlands, ®9The Division of Gastroenterology, BC Children’s
Hospital, Vancouver, BC, Canada, °Department of Pediatrics, Section of
Pediatric Gastroenterology, Hepatology, and Nutrition, University of Colorado.,
Denver, CO, United States, "°Department of Pediatric Surgery, Medical
University of Graz., Graz, Austria, ''1Laboratorio di Genetica Molecolare,
Istituto Giannina Gaslini., Genoa, Italy, ?The Membrane Cell Biology section,
Department of Cell Biology, University Medical Center Groningen, Groningen,
Netherlands.

Congenital Short Bowel Syndrome is an autosomal recessive disorder
characterized by substantial shortening of the small intestine and by
intestinal malrotation. Until recently, nothing was known about the
genetic cause. Homozygosity mapping was performed using 610K
SNP arrays of lllumina on five patients of four different families,
including one consanguineous family with two affected siblings and
one unaffected child. We found an overlapping homozygous region
in four of the five patients. In this region a homozygous deletion
concerning one exon of a gene encoding a tight-junction protein,
was detected in one of the patients. Furthermore, a homozygous
deletion in the first intron was detected in the affected siblings of
the consanguineous family, this deletion co-segregates with the
disease phenotype in this family. Sequencing of the gene in three
other patients resulted in the identification of additional mutations:
one patient proved to have a heterozygous frameshift mutation and
a heterozygous splice site mutation, whereas two other patients were
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homozygous for a nonsense mutation and a missense mutation,
respectively. The gene is expressed in the intestine of human embryos
throughout development. The missense mutation abrogated the normal
localization of the encoded protein at the cell membrane. Knock-down
experiments in zebrafish resulted in general developmental defects,
including shortening of the intestine and absence of goblet cells, which
are characteristic for the mid-intestine. Therefore, loss-of-function of
the identified gene leads to Congenital Short Bowel Syndrome, likely
by interfering with tight-junction formation, with intestinal development
and with gut length determination.

PL2.6*

HLA-A*3101 and Carbamazepine-Induced Hypersensitivity
Reactions in Europeans

M. McCormack’, A. Alfirevic?, S. Bourgeois®, J. F. Farrell, D. Kasperaviciaté®,
M. Carrington®’, G. J. Sills?, T. Marson?, X. Jia°, P. |. W. deBakker®'2, K.
Chinthapall®'3, E. Udragene Collaborators™, M. Molokhia™, M. R. Johnson's, G.
D. O’Connor’, E. Chaila’, S. Al Husaini’, K. V. Shianna', R. A. Radtke'®, E. L.
Heinzen, N. Walley', M. Pandolfo™, W. Pichler?®, B. K. Park®', C. Depondt™,
S. M. Sisodiya®, D. B. Goldstein, P. Deloukas®, N. Delanty’, G. L. Cavalleri', M.
Pirmohamed?;

'Royal College of Surgeons in Ireland, Dublin, Ireland, ?The University of
Liverpool, Liverpool, United Kingdom, *Wellcome Trust Sanger Institute,
Hinxton, United Kingdom, “Boston University, Boston, MA, United States,

SUCL Institute of Neurology, London, United Kingdom, °SAIC Frederick, Inc.,
Frederick, MD, United States, "Ragon Institute of MGH, MIT and Harvard,
Boston, MA, United States, *Walton Centre for Neurology, Liverpool, United
Kingdom, *Harvard-MIT Division of Health Sciences and Technology, Boston,
MA, United States, "°Brigham and Women’s Hospital, Harvard Medical School,
Boston, MA, United States, ""Broad Institute of Harvard and MIT, Cambridge,
MA, United States, "?University Medical Center, Utrecht, Netherlands, "*National
Society for Epilepsy, Buckinghamshire, United Kingdom, "*London School of
Hygiene and Tropical Medicine, London, United Kingdom, "°King’s College,
London, United Kingdom, *Imperial College London, London, United Kingdom,
""Duke University, Durham, NC, United States, "®Duke University Medical
School, Durham, NC, United States, "*Hépital Erasme, Universite” Libre de
Bruxelles, Brussels, Belgium, 2°University of Bern, Bern, Switzerland, ?'B. Kevin
Park, Liverpool, United Kingdom.

Carbamazepine (CBZ) is the most commonly prescribed anti-epileptic
drug. However its use can cause various forms of subcutaneous
adverse reactions ranging from maculopapular exanthema (MPE) to
Stevens-Johnson syndrome (SJS), a life-threatening skin reaction.
A strong correlation has been demonstrated between CBZ-induced
SJS and HLA-B*1502 in Asian populations however as HLA-B*1502
is largely absent in European populations, the test is not applicable in
Europeans.

We investigated whether genetic variants, particularly within the HLA
locus, play a role in susceptibility to CBZ-induced adverse reactions.
We performed a genome-wide association study of 22 participants
with CBZ-induced hypersensitivity syndrome (HSS), 43 participants
with CBZ-induced MPE and 3958 population controls, all of European
descent. We replicated the study with an independent set of participants
(n=145) with CBZ-induced MPE and SJS.

HLA-A*3101 strongly associated with both HSS (3.5x10-8) and
MPE (1.1x10-6) in two independent association studies. Follow-up
genotyping of HLA-A*3101 in additional cases and controls confirmed
HLA-A*3101 as a risk factor for HSS (OR 12.4; 95% CI 1.3 to 120.4),
MPE (OR 8.3; 95% CI 3.6 to 19.4), and SJS (OR 25.9; 95% Cl 4.9 to
116.2).

We report for the first time in participants of European ancestry, a strong
association between HLA-A*3101 and CBZ-induced hypersensitivity.
This finding has immediate clinical relevance in the care of epilepsy
patients. The presence of HLA-A*3101 increases the probability of
developing hypersensitivity from 5% to 26%, while its absence reduces
the risk to 3.8%. This work provides the foundation for genetic testing
of HLA-A*3101 for all prospective CBZ users.

PL3.1

The personal genomes of individuals with extreme phenotypes:
Cardiac repolarization & sudden cardiac death

A. Chakravarti;

McKusick - Nathans Institute of Genetic Medicine, Johns Hopkins University
School of Medicine, Baltimore, MD, United States.

Although the genome (actually, two genomes) of specific individuals
are now being sequenced there is great uncertainty regarding what
phenotypic predictions we can make from the sequence itself.
Accurate phenotypic predictions may be impossible unless we are
more educated about the genetic architecture of human disease
and the contributions of epigenetic and environmental effects. One
exception to this expectation is perhaps phenotypic prediction in
individuals with a rare susceptibility allele or an excess of common
susceptibility variants.

Sudden cardiac death, arising from dysregulated cardiac repolarization,
is a hallmark of the long QT syndrome and extreme elevations of the
QT interval. A variety of human genetic studies by many investigators,
including us, have identified over 30 genes contributing to inter-
individual variation in the QT interval. We will summarize the current
genetic and genomic knowledge in this area, and the study of families
and population cohorts, to evaluate whether phenotypic prediction of
sudden cardiac death is possible at least for a defined segment of the
population.

PL3.2

Focus on genomic personalised medicine

C. Bustamante;

Bio-X , Stanford School of Medicine, Stanford, CA, United States.
No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

PL3.3

The genetics of type 2 diabetes: crossing the translational
bridge.

M. McCarthy'?;

'Oxford Centre for Diabetes, Endocrinology and Metabolism (OCDEM),
Churchill Hospital, Oxford, United Kingdom, 2Wellcome Trust Centre for Human
Genetics, Oxford, United Kingdom.

Until recently, progress in identification of the genetic variants
influencing predisposition to common forms of diabetes and obesity
has been slow. However, advances have transformed the situation,
with researchers now able to undertake well-powered surveys of
genetic variation across the genome.

For T2D, genome-wide association studies have extended the
number of loci harbouring common variants implicated in diabetes-
susceptibility beyond 40. Most of these seem to impact on beta-cell
function and there is evidence that cell cycle regulation pathways
are overrepresented. However, even in combination, these variants
account for only around 10% of the genetic predisposition to T2D.
Genetic diagnostics plays an increasingly important role in the
diagnosis of relatively rare monogenic forms of diabetes and obesity
and provides a molecular basis for accurate prognostication and
therapeutic optimisation. In contrast, the modest effect of the common
variants thus far implicated in common forms of diabetes and obesity
has precluded similar clinical applications. Indeed, the principal
translational justification for genetic discovery efforts lies in explaining
the mysteries of disease pathogenesis: there have been numerous
advances in this respect, though much more remains to be done.

The large proportion of heritability and familiality not explained by
the GWA approach (which has surveyed only common SNP-based
variation) raises questions about the basis of the “missing” genetic
variance. The contribution to disease risk of low-frequency and rare
variants is being enumerated through large-scale next-generation
sequencing studies. Discovery of low frequency penetrant alleles
influencing T2D risk (and/or risk of obesity and other metabolic and
cardiovascular traits) will not only provide important insights into
disease pathogenesis, but also powerful reagents to support functional
and physiological studies.
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PL4.1

Mendel Lecture

E. H. Blackburn;

Department of Biochemistry and Biophysics, The University of California, San
Francisco, CA, United States.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

PL5.1

ESHG Award Lecture: Genetics in health care: about to make a
(big) difference

G. J. B. van Ommen;

Dep.of Human Genetics, Center for Human and Clinical Genetics, University
Medical Center, Leiden, Netherlands.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.
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S01.1

Controlling gene expression by the regulation of chromatin
compaction in the nucleus

W. Bickmore;

MRC Human Genetics Unit, Institute of Genetics and Molecular Medicine,
Edinburgh, United Kingdom.

It is widely appreciated that histone modifications correlate to gene
expression states and can, in some cases, directly impact on gene
expression and repression. But, our understanding of chromatin states
beyond the level of the nucleosome itself is rudimentary and so there
has been little exploration of how these levels of chromatin structure
might contribute to the regulation of gene expression.

Important and well studied regulators of gene expression during
development are the polycomb repressive complexes (PRCs). These
complexes have also been implicated in human cancers and their
histone modifying activities have been studied extensively. However,
we show that polycomb repressive complexes act at the level of
chromatin compaction in the nucleus and we go on to demonstrate that
the ability of the PRC1 complex to compact chromatin, and to repress
gene expression is not dependent on its histone ubiquitination activity.

S01.2

Transcription and the three-dimensional genome

V. Corces;

ECAS: Biology, MS 1940-001-1AC, Emory College, Atlanta, GA, United States.
No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

S01.3

Topography of nuclear functions studied by high-resolution
microscopy

T. Cremer', M. Cremer', Y. Markaki', B. Hiibner', K. Austen’, D. Smets’, J.
Rouquette’, M. Gunkel?, S. Beichmanis?, R. Kaufmann?, H. Leonhardt!, L.
Schermelleh’, S. Fakan’, C. Cremer?;

"LMU Biocenter, Department of Biology Il, Ludwig Maximilian University of
Munich (LMU), Martinsried, Germany, *Kirchhoff-Institute for Physics and
BioQuant Center, University of Heidelberg, Heidelberg, Germany.

Recent developments of light optical nanoscopy with resolution beyond
the classical Abbe limit (1) have supplemented electron microscopic
approaches (2,3) to study the structure of individual CTs in space
and time and their spatial relationships to non-chromatin domains
(4). The results of these studies support the chromosome territory-
interchromatin compartment (CT-IC) model of nuclear architecture (5):
CTs are built up from a network of interconnected chromatin domains
with a DNA-content in the order of 1 Mb (~1Mb CDs) . Their structure
has not yet been resolved, but we argue that these domains are built
up from a series of more or less compacted chromatin loop domains
with a DNA content in the order of 100 kb (~100 kb CDs). Moreover,
several ~1Mb CDs may form larger chromatin clusters. The IC forms a
3D network of channels and larger, DNA free IC-lacunas (width > 400
nm). It starts at the nuclear pores and pervades the nuclear interior
expanding both between CTs and within CTs. Accordingly, CTs may
be compared with sponges built up from 3D interconnected chromatin
domains and the pervading IC channels. A layer of decondensed
chromatin, termed the perichromatin region (PR), covers the
more compact interior of ~1 Mb-CDs and constitutes the nuclear
compartment for transcription and DNA-replication (1, 3).

(1) Markaki, Y., et al. Cold Spring Harb Sym Quant. Biol. 75 (2011)
[Epub ahead of print].

(2) Rouquette, J et al. Chromosome Res 17 (2009) 801-810.

(3) Niedojadlo, J. et al. Exp. Cell Res 317 (2011) 433-444.

(4) Rouquette, J., et al. , Int. Rev Cell Mol Biol 282 (2010) 1-90.

(5) Cremer, T. and Cremer, M. Cold Spring Harb Perspect Biol 2 (2010)
a003889.

S02.1

Generation of organs from pluripotent stem cells

H. Nakauchi;

Inst. of Medical Science, Center for Stem Cell Biology and Regenerative
Medicine, Univ. of Tokyo, Tokyo, Japan.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

S02.2

Modeling rare blood diseases with induced pluripotent stem
cells

S. Agarwal’?;

"Children’s Hospital Boston, Boston, MA, United States, ?Harvard Medical
School, Boston, MA, United States.

Genetic mutations associated with blood diseases are being
discovered at an unprecedented rate. To develop new treatments, we
must determine how these mutations cause defects in hematopoietic
development and cell function. The advent of “direct reprogramming”
technology allows us to revert a patient’s skin or blood cells to an
embryonic state, yielding “induced pluripotent stem” (iPS) cells.
iPS cells carrying patient mutations can in turn be differentiated
into numerous specific tissue types to examine pathogenesis in a
developmental context. iPS technology is well suited for modeling
human genetic blood disorders (e.g. dyskeratosis congenita, Pearson
marrow pancreas syndrome, Shwachman Diamond syndrome) that
have been a challenge to study using engineered mice or primary
patient cells. Work-to-date creating iPS cells from patients with
bone marrow failure syndromes is providing insights into disease
mechanisms and stem cell biology, and prospects for therapy.

S02.3

Induction of Pluripotency

H. Schéler'?;

"Department of Cell and Developmental Biology, Max Planck Institute of
Molecular Biomedicine, Muenster, Germany, ?Medical Faculty, University of
Muenster, Muenster, Germany.

The mammalian germline comprises two principal parts: the inner
cell mass and epiblast, containing pluripotent cells, and the germ
cell lineage, hosting unipotent cells. Several pluripotent stem cell
types have been derived from the first part. Embryonic stem (ES)
cells, derived from preimplantation embryos, comprise at least two
populations of cells with divergent states of pluripotency. In addition,
epiblast stem cells (EpiSCs), derived from postimplantantion embryos,
also do not comprise a uniform cellular population, as we’ve shown the
presence of at least two EpiSC types: one resembling epiblast tissue
of early and the other of late pregastrulation embryos.

A current aim in cell and developmental biology is to program cells at
will. The first step in converting a given cell into another cell is through
achievement of a pluripotent stem cell state that resembles that of
ES cells. To date, somatic cells need to be pushed to a pluripotent
state by the introduction of exogenous factors, mostly transcription
factors. Reprogramming of mouse and human somatic cells into
pluripotent stem cells, designated as induced pluripotent stem (iPS)
cells, was first described in 2006 using fibroblasts as the somatic
cell source and initially requiring introduction of the virally-expressed
transcription factor quartet of Oct4, Sox2, c-Myc, and Klif4. As we
have recently shown, induced EpiSCs (iEpiSCs) can be obtained by
directly reprogramming somatic cells with the quartet under EpiSC
culture conditions. We previously reported that Oct4 alone is sufficient
to directly reprogram adult mouse and human fetal neural stem cells
(NSCs) into iPS cells, thus highlighting the crucial role played by Oct4
in the process of reprogramming.

In contrast to the recent reprogramming of somatic cells, induction of
pluripotency in primordial germ cells (PGCs) was accomplished 20
years ago by the mere modulation of the culture conditions. Recently,
we converted adult germline stem cells (GSCs) into germline-derived
pluripotent stem (gPS) cells. GSCs are unipotent cells of the testis that
are capable of not only self-renewing, but also giving rise to sperm.
Like ES cells, GSCs exhibit significant levels of Oct4 and Kif4, but
low endogenous expression Sox2 and c-Myc. To better understand
the reprogramming process, we sought to identify factors that mediate
reprogramming at higher efficiency. We established an assay based
on Oct4 reactivation to screen nuclear fractions from extracts of
pluripotent cells. BAF chromatin remodeling complexes containing
the Brg1 protein have been shown to be not only essential for early
embryonic development, but also, as we have previously shown,
paramount in enhancing the efficiency of reprogramming somatic
cells to pluripotency mediated by the quartett. As knockdown of Brg1
leads to differentiation of ES cells, we investigated the early effect
of Brg1 knockdown by assessing the impact of RNA interference on
the expression levels of key pluripotency factors. We show that Brg1
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knockdown leads to an immediate alteration in Oct4, Sox2, and Nanog
expression. More specifically, Sox2 expression is downregulated,
while Nanog expression is upregulated. Oct4 expression is
immediately upregulated, perhaps triggering ES cell differentiation.
Our data suggest that Brg1 plays an important role in regulating Oct4
expression, which is instrumental in maintaining cells in a pluripotent
state.

S03.1

Dissecting regulatory variation in human genomes using RNA
sequencing

S. Montgomery;

Development and Genetic Medicine, University of Geneva, Geneva,
Switzerland.

Our ability to understand and predict complex human traits is being
enhanced by our ability to uncover the effects of genetic variation on
cellular state. Specifically, by identifying the genetic variants which
influence the expression of particular genes it is likely we are also
uncovering those variants which inform various human conditions.
Now, with advances in RNA sequencing (RNA-Seq), we can better
interrogate transcriptome complexity; this provides us with the ability
to better understand the repertoire and abundance of transcripts
in multiple cell types. Furthermore, with the increasing availability
of individual genomes we have the resolution to integrate rare and
common as well as small and large variants into a more complete
model of association with the aim of pinpointing specific causal
variants. | will discuss what we are learning and how genetic studies of
gene expression are evolving using RNA-Seq and population genome
sequencing.

S03.2

Exploring the invisible world using metagenomics: systemic
analysis of the ecosystem ,human gut*

P. Bork;

Structural and Computational Biology, European Molecular Biology Laboratory
(EMBL), Heidelberg, Germany.

Environmental sequencing (metagenomics) is uncovering genomic
parts lists of various microbial communities, but our understanding
of their functioning remains limited. | will briefly discuss the status of
this young field (Raes and Bork, 2008), in which due to utilization of
NGS data and ambitions increase exponentially. | will illustrate the
developments using the example of the human gut, where recently
NGS has been demonstrated to provide an entry a new dimension
in analysis (Qin et al., Nature 2010). New biological discoveries, like
the identification of a stratification of microbial communities in the
human population dubbed enterotypes (Arumugam et al., 2011) come
along with big hopes for microbial markers in various diseases with
considerable diagnostic potential.

Raes J and Bork B, Nat Rev Microbiol. 2008 Sep;6(9):693-9.

Qin J et al., Nature. 2010 Mar 4;464(7285):59-65.

Arumugam et al., Nature 2011, in press

S03.3

Sequencing Thousands of Human Genomes

G. Abecasis;

Center for Statistical Genetics, Department of Biostatistics, University of
Michigan, Ann Arbor, MI, United States.

Identifying and characterizing the genetic variants that affect human
traits is one of the central objectives of human genetics. Ultimately,
this aim will be achieved by examining the relationship between
interesting traits and the whole genome sequences of many
individuals. Whole genome re-sequencing of thousands of individuals
is not yet feasible, but advances in laboratory methods (for example,
to enable the genotyping of thousands of individuals at hundreds of
thousands of SNP sites) and in statistical methodology (for example,
to enable accurate correction for population stratification and genotype
imputation) have resulted in substantial progress in our understanding
of complex disease biology.

Here, we discuss practical study designs for the first generation of
whole genome sequencing studies. These will enable the examination
of 1,000s of individuals at >15 million of polymorphic sites. These
studies will be enabled by continuing advances in laboratory technology

and statistical methods and should further refine our understanding
of complex disease genetics. | illustrate the possibilities both with
simulation and with results from ongoing studies.

S04.1

Joubert Syndrome: impaired cilia and Shh dependent cerebellar
development

N. Spassky;

Inst. Nat. de la Santé et de la Recherche Méd. U1024, Inst. de Biol. de I'Ecole
Norm. Sup. (IBENS), Paris, France.

Joubert Syndrome (JS) is a multisystemic disorder characterized by a
complex cerebellum/brainstem malformation where the most striking
feature is a severe cerebellar vermis defect ranging from hypoplasia
to complete aplasia. JS belong to a group of rare genetically
heterogeneous diseases recently reclassified as ciliopathies, where
causative genes encode ciliary or basal body proteins and the function
and/or the structure of cilia, sensory organelles, are abnormal. One of
the most intriguing JS genes is CEP290 as it has the widest phenotypic
spectrum ranging from isolated blindness to in utero lethal Meckel-
Gruber syndrome and mutations of this gene are responsible for 50%
of JS with renal and ocular involvement (CORS). It is totally unknown
how CEP290 and ciliary loss of function impair human cerebellar
growth giving rise to the drastic vermis malformation characteristic of
JS. Here we show that Shh dependent growth of human cerebellum,
supported by the granule cells progenitors (CGP) proliferation, starts
around 15 gw, that GCP possess a primary cilium and that CEP290
is localized at its base. We find that GCP proliferation and response
to SHH is severely impaired in JS cases bearing mutations in genes
including CEP290 or MKS3, as well as in a Jeune syndrome ciliopathy
case and a Thanatophoric dysplasia case, a putative ciliopathy. Finally,
we show that in JS cases, GCP proliferation and response to SHH are
impaired not only in the vermis but also, and to the same extent, in the
hemispheres. These results add a feature to the already described JS
defects and rule out impaired GCP expansion as the origin of vermis
hypo/aplasia. Our results show that Shh dependent GCP proliferation
and consecutive cerebellar growth starts around 15 gw in the human
cerebellum and is impaired in JS whole cerebellum. They also suggest
that this could be a common feature to several ciliopathies.

S04.2

Ciliary control of feeding behavior and body weight

N. F. Berbari, R. C. Pasek, E. B. Malarkey, R. A. Kesterson, T. R. Nagy, B. K.
Yoder;

University of Alabama at Birmingham, Birmingham, AL, United States.

Primary cilia have essential functions in regulating signaling pathways
during mammalian development. In adults, cilia are also important as
evidenced by the spectrum of phenotypes observed in mouse models
and human patients with ciliary defects (ciliopathies); however, their
roles in tissue physiology are poorly understood and the mechanisms
underlying most ciliopathies remain enigmatic. We are addressing this
issue using conditional tissue-specific cilia mouse mutants and show
that disruption of cilia in the hypothalamus results in hyperphagia and
obesity. A similar obesity phenotype was reported in mouse models of
Bardet-Biedl Syndrome (BBS). BBS mutants have defects in receptor
transport into the cilium and are thought to be unable to sense the
anorexigenic peptide leptin. Here we assess the leptin signaling axis
in cilia mutants and demonstrate they are sensitive to leptin prior to
becoming obese, are leptin insensitive when obese, and then regain
leptin sensitivity after caloric restriction to bring mutants back to wild
type body weight. Thus leptin resistance is a secondary consequence
of the obesity and not causal indicating that pathways other than the
leptin-melanocortin axis are involved. Data indicate that one of these
pathways could be the melanin concentrating hormone (MCH) axis.
Previous data indicate that MCH receptor localizes in the cilium of
control but not of BBS mutants. Further, we show that MCH binds
MCHR1 in the cilium and that in the absence of the cilium, the MCH
signaling pathway is altered. Pharmacological and genetic studies
are being conducted to assess whether defects in MCH signaling are
directly associated with the obesity phenotype in cilia mutants. This
work will provide novel insights into how dysfunction of the cilium
contributes to the onset of obesity and more generally the importance
of the cilium in regulating normal neuronal activity and energy balance.



Concurrent Symposia

11

S04.3

Joubert syndrome

J. Gleeson;

Howard Hughes Medical Institute, University of California, San Diego, CA,
United States.

Joubert syndrome is characterized by congenital ataxia, oculomotor
apraxia and metal retardation and the pathognomonic Molar Tooth
Sign on brain MRI (MTI). Joubert syndrome and related disorders
(JSRD) refers to a multiorgan class of conditions displaying the MTI as
well as frequent retinal blindness, nephronophthisis, hepatic fibrosis
and polydactytly. JS and more broadly JSRD are caused by mutations
in at least 10 different genes that are unified by the finding that the
encoded proteins localize at or near the cellular primary cilium. Up
until recently, neurons were not generally regarded to have primary
cilia, but with better cilia visualization tools we now know that the most
or all neurons in the developing and adult brain display primary cilia.
Furthermore, mutations in these genes frequently result in altered
structure of the primary cilium. Two competing models have emerged
to explain the genotype-phenotype correlations: 1] These genes
determine the structure of the primary cilium, alterations of which result
in disease. 2] These genes modulate the efficiency of signaling of the
many pathways linked to the primary cilium including Platelet derived
growth factor, Sonic hedgehog and Wnt signaling.

The genes mutated in Joubert syndrome suggest that altered structure
and/or function of the primary cilium underlie this complex phenotype,
but many important questions remain: 1] What can the genes identified
to date tell us about the basis of this class of disease? 2] What type
of genetic modifiers can explain the widely variable expressivity in
this disease? 3] What types of treatment options will emerge from the
molecular characterization of this disease?

S05.1

Mechanisms and evolution in mammalian transcriptional
regulation

D. T. Odom'?;

'Cancer Research UK Cambridge Research Inst., Li Ka Shing Centre,
Regulatory Systems Biology Lab., Cambridge, United Kingdom, 2University of
Cambridge, Cambridge, United Kingdom.

My laboratory investigates the complex relationships among tissue-
specific transcription, genetic sequence, and evolution using high-
throughput methodologies. We have demonstrated the remarkable
divergence in tissue-specific transcriptional regulation that has
occurred among mammals. We found that a set of liver-specific
transcription factors whose function, amino acid sequence, and
targeted binding motif are highly conserved throughout mammals
changes both their potentially targeted genes and also their precise
binding locations globally. An outstanding mechanistic question arose
from the discovery of the rapid divergence of transcription factor
binding: what directs these transcription factor binding changes? Is it
genetic sequence, epigenetic state, organismal development, or some
combination of these?

We showed thatan aneuploid mouse line carryingahuman chromosome
could isolate genetic sequence as an independent variable in directing
transcriptional regulation. Remarkably, mouse-encoded transcription
factors bound the human chromosome in mouse liver almost precisely
as do human-genome-encoded transcription factors in human liver.
We found that the mouse nucleus could also accurately re-create
the epigenetic landscape and even mRNA regulation across the
entirely of this human chromosome. Thus, it is almost entirely genetic
sequence variation that is responsible for interspecies differences in
transcriptional regulation.

I will be discussing other current projects, including the evolution and
conservation of CTCF binding events across multiple mammalian
orders, and the manner that RNA polymerase |l maintains its conserved
transcriptome in the face of rapid remodeling of its transcribed tRNAs.

S05.2

Functional genomics in individuals: Understanding biology
using intra-species comparisons.

E. Birney;

European Bioinformatics Institute, Wellcome Trust Genome Campus, EMBL
Outstation - Hinxton,, Cambridge, United Kingdom.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

S05.3

Title to be announced

M. Snyder;

Stanford Center for Genomics and Personalized Medicine , Stanford, CA,
United States.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

S06.1

RNAi-based therapeutic strategies for inflammation and
metabolic disease

M. Czech’, M. Aouadi’, G. J. Tesz', S. M. Nicoloro?, M. Prot', S. Amano’, G. R.
Ostroff';

"Program in Molecular Medicine, University of Massachusetts Medical School,
Worcester, MA, United States, 2University of Massachusetts Worcester
Campus, Worcester, MA, United States.

Infiltration of macrophages into adipose tissue in animal models of
obesity increases expression and secretion of many factors which
could potentially regulate lipogenesis and sequestration of fat in
adipocytes. Recently our laboratory reported that human omental
adipose tissue was more highly infiltrated with macrophages in obese,
insulin resistant subjects, even when matched to equally obese human
subjects that were insulin sensitive. We have initiated strategies to
target macrophages with siRNA to suppress expression of genes
that promote adipose dysfunction and metabolic disease. We have
silenced TNF-a as well as other genes that promote inflammation using
siRNA encapsulated within hollow shells of 8, 1-3 D-glucan prepared
from yeast cell walls (denoted GeRPs, for Glucan-encapsulated RNAi
particles). Both oral and intraperitoneal administration routes have
been tested in mice with GeRPs loaded with siRNA anchored between
cationic (polyethyleneimine) and anionic (tRNA and siRNA) layers that
also contain an amphipathic peptide. We have now developed simplified
versions of these formulations with fewer components in order to
enhance reproducibility of manufacture, promote siRNA release from
GeRPs after phagocytosis and increase gene silencing potency. The
newly developed GeRPs have achieved significant gene silencing in
mice targeting Map4k4, a protein kinase that controls inflammation in
marcrophages, as well as the cell surface proteins F4/80 CD40, CD80
and CD86 analyzed by FACS. The simplified GeRP system consists
of glucan shells loaded in a step-wise procedure under various pH
conditions with only an amphipathic peptide, Endo-porter, and siRNA.
Current experiments are devoted to testing whether gene silencing
in macrophages in vivo by these simplified GeRP formulations can
alleviate insulin resistance in obese mouse models and in other animal
models of inflammation.

S06.2

Gene therapy for inherited retinal dystrophies - from mouse to
man

R. Ali;

Institute of Ophthalmology, University College London, London, United
Kingdom.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

S06.3

Gene therapy for genetic leukodystrophies

N. Cartier-Lacave;

Department of Pediatric Endocrinology and Neurology, INSERM UMR745,
University Paris-Descartes, Paris, France.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.
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S07.1

Causes and consequences of microRNA dysregulation in cancer
C. M. Croce;

Comprehensive Cancer Center, Wiseman Hall, Ohio State University,
Columbus, OH, United States.

During the past several years it has become clear that alterations in the
expression of microRNA genes contribute to the pathogenesis of most,
perhaps all, human malignancies. These alterations can be caused by a
variety of mechanisms, including deletions, amplifications or mutations
involving microRNA loci, by epigenetic silencing or by dysregulation
of transcription factors targeting specific microRNAs. Since malignant
cells show dependence on the dysregulated expression of microRNA
genes, which in turn control or are controlled by dysregulation of
multiple protein coding oncogenes or tumor suppressor genes, these
small RNAs provide important opportunities for development of future
microRNA based therapies.

S07.2

Evolution of the Cancer Genome

M. R. Stratton;

Wellcome Trust Sanger Institute, Cancer Genome Project, Hinxton, Cambridge,
United Kingdom.

All cancers carry somatically acquired changes in their genomes.
Some, termed “driver” mutations, are causally implicated in cancer
development. The remainder are “passengers”, and bear the imprints
of mutational processes operative during cancer development.
Following the advent of second generation sequencing technologies
the provision of whole cancer genome sequences has become a
reality. These sequences generate comprehensive catalogues of
somatic mutations, including point mutations, rearrangements and
copy number changes and provide insights into the evolutionary
processes underlying the development of individual human cancers
including the factors generating variation and the forces of selection.
These insights will form the foundation of our understanding of cancer
causation, prevention and treatment in the future.

S07.3

Roles of Chromatin ubiquitylation in DNA Double Strand Break
Repair and Tumor Suppression

R. A. Greenberg;

School of Medicine, University of Pennsylvania, Philadelphia, PA, United
States.

Germline mutations to the Breast Cancer Early Onset 1 gene (BRCA1)
confer a strong predisposition to breast and ovarian epithelial
cancers. BRCA1 maintains genomic integrity by activating cell cycle
checkpoints and error-free mechanisms of DNA double strand break
(DSB) repair. Cancer causing mutations disrupt these activities
primarily by impairing BRCA1 recognition and retention at DSBs. We
have discovered that BRCA1 is targeted to DSBs via an interaction
with the ubiquitin interacting protein, RAP80 (Sobhian et al. Science
2007). RAP80 provides a DNA damage recognition element by
specifically binding lysine®-linked ubiquitinated (K63-Ub) structures on
chromatin adjacent to DSBs for a complex consisting of BRCA1 and
several other proteins (Shao et al. Genes & Development 2009; Shao
et al. PNAS 2009). These results imply that ubiquitin recognition is
required for genome integrity and suppression of malignancy. Related
to this hypothesis, new insights into the roles of this complex in DNA
repair and tumor suppression will be presented. Recent findings
from my laboratory have revealed that DSB associated ubiquitin
also enables communication between DNA damage responses and
transcriptional processes that occur on chromatin in cis to the site of
damage (Shanbhag et al. Cell 2010). Using a novel assay that we
have developed for single cell analysis, we have observed an ATM
dependent process that silences transcription for multiple kilobases in
cis to DSBs. New mechanistic insights into this ATM dependent DSB
silencing pathway will be presented along with its implications to DSB
repair, epigenetic inheritence, carcinogenesis, and viral latency.

S08.1

Mitochondrial quality control and neurodegeneration

T. Langer'?;

"Institute for Genetics, University of Cologne, Cologne, Germany, 2Max-Planck-
Institute for Biology of Aging, Cologne, Germany.

Dysfunction of mitochondria has severe cellular consequences and is
linked to aging and neurodegeneration in human. Several surveillance
mechanisms have evolved which prevent the accumulation of non-
functional mitochondria and ensure cellular integrity. Whereas
irreversibly damaged mitochondria can be selectively removed by
autophagy, various intraorganellar proteases degrade non-native
mitochondrial proteins and limit mitochondrial damage. These include
hexameric m-AAA proteases, ATP-dependent proteases in the inner
membrane of mitochondria, mutations of which are associated with
hereditary spastic paraplegia and spinocerebellar ataxia (SCA28).
m-AAA proteases are part of large supercomplexes with prohibitin
scaffolds in the inner membrane. Recent experiments link the function
of this protein complex to mitochondrial fusion and the processing
of the dynamin-like GTPase OPA1, which is emerging as a central
mechanism to monitor mitochondrial integrity. A dysfunction of
mitochondria as well as the loss of prohibitins or m-AAA proteases
induces the proteolytic breakdown of OPA1 isoforms by the OMA1
peptidase triggering mitochondrial fragmentation. Recent experiments
on the role of this mitochondrial quality control mechanism for neuronal
survival will be discussed.

S08.2

Insights into human neurodegenerative disease from Drosophila
genetics

N. Bonini;

306 Leidy Laboratories, Department of Biology, University of Pennsylvania,
Philadelphia, PA, United States.

The causes of amyotrophic lateral sclerosis (ALS) are poorly
understood, although TDP-43 has been suggested to play a critical
role. We found that ataxin 2, a polyglutamine (polyQ) protein mutated
in spinocerebellar ataxia type 2 (SCA2), is a potent modifier of TDP-
43 toxicity in yeast and Drosophila (Elden et al., 2010). Moreover,
the proteins physically associate in an RNA-dependent manner, and
ataxin 2 is abnormally localized in spinal cord neurons of ALS patients.
Given these findings, we assessed the role of mutations in the gene
encoding ataxin 2 (ATXN2) in ALS. Ataxin 2 bears a polyQ repeat which
is normally 22 or 23 Qs, but becomes expanded to 234Qs in SCA2. We
therefore considered that polyQ expansions greater than normal, but
below the threshold for SCA2, may be associated with ALS. Analysis of
915 ALS patients revealed that intermediate-length polyQ expansions
(27-33 Qs) in the ATXN2 gene are significantly associated with ALS
(4.7% of ALS cases vs 1.4% in controls).

The ATXN2 gene presents additional interesting features because
the polyQ expansions associated with SCA2 are typically pure CAG
repeats. However, similar expansions that are interrupted with other
codons in analysis to date present atypically with parkinsonism. Given
the association of ATXN2 with ALS, we determined the sequence of
the ATXNZ2 expansions in our ALS patients (Yu et al., 2011). These
data indicate that expanded alleles associated with increased risk for
ALS all bear at least one CAA interruption. These data suggest that
the nature of the repeat sequence, as well as the length of the polyQ
expansion, may play a role in neurological effects conferred by polyQ
repeat expansions in the ATXN2 gene.

Elden et al., 2010, Nature 466: 1069-1075.

Yu et al., 2011, PLoS One 6:e17951.

S08.3

When does neurodegeneration start in Huntington‘s disease:
study of pre-symptomatic phase

S. Tabrizi;

Neurodegenerative Disease, UCL Institute of Neurology, MRC Prion Unit,
London, United Kingdom.

Huntington’s disease is a neurodegenerative condition characterised by
deterioration of motor and cognitive function as well as neuropsychiatric
disturbance. The mean age of onset is 40 years, and progression is
slow and inexorable, with death occurring typically 15-20 years later. It
is inherited in an autosomal dominant manner. Currently there are no
treatments available that modify disease progression. However, novel
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therapeutic agents specifically targeting HD pathology are now on the
horizon.

As Huntington’s disease has a 100% sensitive and specific genetic
test, it allows us to study at-risk subjects who carry the HD gene many
years before symptom onset. The optimal point at which to introduce
neuroprotective agents in the hope of delaying symptom onset and
slowing the rate of disease progression is likely to be in the premanifest
stage before the onset of rapid neuronal degeneration and emergence
of clinical symptoms. Data from a conditional Huntington’s disease
mouse model suggests the potential reversibility of this neuronal
dysfunction leading to full recovery when expression of the mutant
gene is halted.

Studies such as TRACK-HD and PREDICT-HD have advanced
our understanding of the clinical manifestations and underlying
pathobiology of HD in the earliest phase of the neurodegenerative
disease process, such that we are now better equipped to enter
disease- modifying clinical trials and offer hope to the families affected
by this devastating disease. In TRACK- HD, which is a large multi-
national observational study, we are investigating a range of potential
measures and biomarkers in premanifest HD gene carriers and early
HD subjects which will have utility in clinical trials, and also help us
understand the neurobiology of the premanifest and early phase of
Huntington’s disease.

In this talk | will summarise the state of the art in understanding the
presymptomatic phase of neurodegeneration in Huntington’s disease.

S09.1

Old men and selfish spermatogonia: how much do they
contribute to the mutation burden?

A. O. M. Wilkie', J. Lim', G. McVean? G. Turner’, G. K. Jacobsen®, E. Rajpert-
DeMeyts®, A. Goriely';

"Weatherall Institute of Molecular Medicine, University of Oxford, Oxford, United
Kingdom, 2Dept of Statistics, University of Oxford, Oxford, United Kingdom,
3Dept of Pathology, Oxford Radcliffe Hospitals NHS Trust,, Oxford, United
Kingdom, “Dept of Pathology, Rigshospitalet, Copenhagen, Denmark, °Dept of
Growth & Reproduction, Rigshospitalet, Copenhagen, Denmark.
Gain-of-function mutations in 5 genes (RET, FGFR2, FGFR3, PTPN11
and HRAS) that cause congenital malformations exhibit the collective
properties of very high apparent rates of germline base substitution,
near-exclusive paternal origin, and increased average age of the
father from whom the mutation has arisen (paternal age effect, PAE).
Somatic mutations in these same genes have been described in
various human cancers.

We have developed methods to quantify several of these mutations in
human sperm and have also identified FGFR3 and HRAS mutations in
spermatocytic seminoma, a rare type of testicular tumour. The combined
evidence suggests that these mutations, although occurring rarely,
provide a selective growth advantage to the mutant spermatogonial
cell, resulting in clonal expansion over time, accounting for the PAE.
To date, all examples of these “selfish” spermatogonial mutations
locate within a single signalling pathway, the growth factor receptor-
RAS pathway, which is a key determinant of spermatogonial stem cell
proliferation and renewal. Our recent immunohistochemical analysis
of normal testes shows features consistent with the occurrence of
mutational microclones; a variety of patterns of antigen positivity are
observed, consistent with different underlying driver mutations.
Regulation of cell turnover is important in many disease contexts,
for example neurogenesis and neoplasia, so the consequences of
mutations that hijack this process within the testis are potentially far
reaching. Depending on the spectrum of average PAE mutations
levels, they may contribute significantly to the ‘dark matter’ in human
heritability, currently speculated to be explained by uncommon alleles
of moderate effect. Hence this mechanism is likely to be important in
the origins of common complex diseases such certain cancers and
psychiatric disorders, as well as in congenital malformations.

S09.2

Telomeres, aging and stem cells

K. L. Rudolph;

Institut fiir Molekulare Medizin, Max-Planck-Forschungsgruppe fiir
Stammzellalterung, Universitdt Ulm, Ulm, Germany.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

S09.3

DNA damage and its implications for the aging epigenome

P. Oberdoerffer;

Mouse Cancer Genetics Program, Epigenetics of DNA Repair and Aging
Section, NCI-Frederick, Frederick, MD, United States.

Changes in chromatin structure are a conserved hallmark of aging
and age-related diseases. The mechanisms driving these changes as
well as their functional significance are heavily investigated. Over the
past few years, it has become evident that DNA damage is a major
contributor to a wide range of direct (genomic) and indirect (epigenomic)
changes observed in aged nuclei, placing it at the crossroads of age-
associated nuclear defects and functional decline. Recently, we were
able to show that DNA damage associated epigenomic changes
can be caused by the redistribution of the chromatin modifier SIRT1
from promoters and repetitive DNA to sites of DNA breaks, resulting
in gene expression changes at ostensibly undamaged genomic loci.
This SIRT1-associated gene deregulation correlated with a significant,
albeit small fraction of age-related epigenetic changes. Preliminary
data from our lab now implicate numerous other chromatin modifiers
in DNA double-strand break (DSB) repair, suggesting a more general
role for DNA damage-induced epigenomic reorganization in the aging
process. Specifically, our data indicate that a repressive chromatin
structure may be a critical and novel aspect of DSB repair, involving
a significant nuclear reorganization of factors associated with age-
related heterochromatin formation. Unlike DNA damage itself, damage-
associated epigenetic changes are, at least theoretically, reversible
and may, thus, provide a unique means to interfere with age-related
nuclear reorganization and concomitant tissue dysfunction.

$10.1

Using custom arrays to improve the understanding of metabolic
disorder

B. F. Voight;

Broad Institute of Harvard and MIT, Cambridge, MA, United States.
Establishing the statistical significance of novel associations from
genome-wide studies through replication as well as the fine-mapping
of established loci to identify causal alleles are both crucial activities
for understanding the genetics of complex traits in humans. As our
understanding of human ftraits has increased over the past several
years, new technologies are required to continue the accelerated
pace of genetic discovery in performing both replication and fine
mapping experiments. Each of these experiments requires hundreds
of thousands of SNPs to be genotyped in thousands of samples and,
until very recently, comprehensive application of these experiments
has been cost prohibitive. To overcome this challenge, | describe
the approach to the design, as well as the features, of a custom
genotyping assay, the Metabochip, tailored to interrogate high priority
genetic loci implicated in metabolic disorder and clinically important
anthropometric measurements. After a brief characterization of the
properties of the array, | will focus on insights gained from extensive
replication studies for type-2 diabetes: namely, (1) how the array
provides clues to the extent of polygenicity of this trait, and (2) how
the depth of replication results can be used to extract new biological
insight, using text-based mining approaches or protein-protein
interaction networks. The Metabochip, and other similarly designed
custom genotyping technologies like it, offer a practical and powerful
experiment to advance the understanding of complex traits in humans.

$10.2

Ankylosing Spondylitis

M. A. Brown, Wellcome Trust Case-Control Consortium 2, Australo-Anglo-
American Spondyloarthritis Consortium (TASC), The Spondyloarthritis
Research Consortium of Canada (SPARCC);

MBBS, MD, FRACP, Autoimmunity Division, University of Queensland,
Brisbane, Australia.

Ankylosing spondylitis (AS) is an inflammatory arthropathy affecting
primarily the spine and pelvis, with a disease prevalence of 0.4% in
white Europeans. Susceptibility to AS is known to be highly heritable
(h2>90%), and the major gene for the condition, HLA-B27, has been
known since 1972. However, only 1-5% of HLA-B27-carriers develop
AS, and 10-20% of cases do not carry the gene, suggesting that other
genes must be involved. Genetic studies of AS have made rapid
progress over the past 5 years, with associations with novel genes
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and genetic loci providing insights into the disease pathogenesis,
stimulating much follow-up functional research and therapeutic
development.

In order to identify further genetic variants predisposing to AS, a gwas
was performed involving 1782 British and Australian cases fulfilling
modified New York Criteria, and 5167 historical controls from the
Wellcome Trust Case Control Consortium 2 (WTCCC2). The study was
combined with existing results from the Australo-Anglo-American AS
Consortium (TASC) consortium, and replication of the most significant
findings performed in 2109 cases and 4410 controls from Australia,
Britain, and the Canadian SPARCC consortium. As well as confirming
known associations at HLA, IL23R, ERAP1, KIF21B, 2p15 and 21q22,
we identified and subsequently replicated risk predisposing variants
in RUNXS3, IL12B, and LTBR, and found suggestive association at
ANTXR2, PTGER4, CARDY, TRADD and TBKBP1-TBX21.
Additionally, we identified a single SNP within the MHC, rs4349859,
which lies near the gene MICA and tags HLA-B27 with near perfect
sensitivity (98%) and specificity (99%). Studies in cases and controls
carrying different HLA-B27-subtypes, some AS-associated and some
not, indicate that rs4349859 is not itself AS causative, and further
reduce the likelihood that an HLA-B*27-linked gene is responsible for
the association of B27 with AS. This SNP is far cheaper and easier to
genotype than HLA-B*27-itself, and can be used as an alternative to
HLA-B*27-typing, at least in European populations.

In most common diseases the proposed genetic model involves
interaction between loci, but to date no convincing examples of such
interaction have been demonstrated. We identified an interaction
between HLA-B*27 and variants within ERAP1 in the WTCCC2
(p=0.02), TASC (p=0.014) and replication datasets (p=0.0019).
Specifically, risk variants in ERAP1 increased odds of disease in
HLA-B*27-positive, but not HLA-B*27-negative, cases (combined
P=7.3x10®). In contrast, SNPs at other AS-loci, including /L23R,
KIF21B, IL12B and the intergenic regions 2p15 and 21922, were AS
associated in both HLA-B*27+ve and HLA-B*27-ve disease. This
result indicates that HLA-B*27+ve and HLA-B*27-ve forms of disease
have substantially different but overlapping aetiologies. Interestingly,
in a separate WTCCC2 study, we have demonstrated that ERAP1is
associated with psoriasis, and that the association is restricted to
cases carrying the HLA Class | protein HLA-Cw6. The findings support
mechanisms of association of HLA-B*27 and ERAP1 with AS that
involve peptide presentation, and that ERAP1 contributes to disease
risk through its action in trimming peptides prior to loading into nascent
HLA class | molecules, rather than by cleaving pro-inflammatory
cytokine receptors on the cell membrane.

Many further genes are likely to be identified over the coming years.
The International Genetics of Ankylosing Spondylitis Consortium will
perform what will likely be the definitive SNP genotyping study of AS,
involving over 12,000 cases and 20,000 healthy controls genotyped for
200,000 markers targeting immunogenetically relevant genes using the
‘Immunochip’. This study will bring new findings including new genes,
fine-mapping of known genes, data about the value of genetic risk
prediction in different world populations, and even pharmacogenetic
data regarding TNF-antagonist response and intolerance.

These findings provide substantial material for the functional biology
community to research, with the promise of early translation in both
therapeutics and improved diagnostic tests.

$10.3

Genetic Analysis of Autoimmune Disease in the Wellcome Trust
Case-Control Consortium 2

C. Spencer, on behalf of the WTCCC2;

WTCHG, University of Oxford, Oxford, United Kingdom.

I will discuss genome-wide association studies of Psoriasis, Ankylosing
Spondylitis and Multiple Sclerosis performed as part of the Wellcome
Trust Case-Control Consortium 2 (WTCCC2)

S11.1

Dog: how comparative genetics inform human diseases

K. Lindblad-Toh;

Scientific Director of Vertebrate Genome Biology, Broad Institute, Cambridge,
MA, United States.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

S$11.2

Drosophila: Parkinson‘s disease

A. J. Whitworth;

MRC Centre for Developmental and Biomedical Genetics, Dept of Biomedical
Science, University of Sheffield, Sheffield, United Kingdom.
Neurodegenerative diseases present an increasing challenge to
biomedical science. Our understanding of the cause and nature
of diseases is greatly informed by study of models organisms
that recapitulate features of the disease. One model system that
has proven surprisingly tractable for these diseases is the fruit fly,
Drosophila melanogaster. In my lab we are principally focussing on
understanding the function of genes linked to Parkinson’s disease
(PD). PD is the second most prevalent neurodegenerative disorder
principally affecting the dopaminergic neurons of the substantia nigra.
The pathogenic mechanisms are unknown and there is currently no
cure or disease-modifying therapies. Genetic studies have begun to
identify single-gene mutations responsible for rare heritable forms of
PD and define genetic risk factors contributing to disease prevalence
in sporadic cases. These findings provide an opportunity to gain insight
into the molecular mechanisms of this disorder through the creation
and analysis of appropriate genetic models. Analysis of a number of
Drosophila models of PD has revealed some profound and sometimes
surprising insights into PD pathogenesis. Moreover, these models can
be used to investigate potential therapeutic strategies that may be
effective in vivo, and tests have highlighted the efficacy of a number
of neuroprotective compounds. | will discuss the methodologies
employed in developing the various Drosophila models, and the recent
advances that these models in particular have contributed to our
understanding of the mechanisms that underlie PD pathogenesis and
possible treatment strategies.

S$11.3

Modeling Parkinson‘s disease in zebrafish

0. Bandmann;

Sheffield Institute of Translational Neuroscience, Dept. of Neuroscience,
University of Sheffield, Sheffield, United Kingdom.

Parkinson’s Disease (PD) is the second most common
neurodegenerative disease after Alzheimer’s Disease. The pathological
hallmark of PD is loss of dopaminergic neurons in the substantia
nigra (SN). Currently, only symptomatic treatment is available. The
identification of monogenically inherited subtypes of PD has provided
us with crucial new insight into the pathogenesis of this disorder, but
not led to better therapy as such. Mitochondrial dysfunction is of crucial
importance in the pathogenesis of both sporadic and familial PD.
Zebrafish (Danio rerio) are emerging as a new animal model for
human disease. They are vertebrates and therefore more closely
related to humans than other model systems such as c. elegans or
drosophila. There is very high sequence homology of many PD genes
between humans and zebrafish. The embryos develop externally and
are transparent. The dopaminergic nervous system in zebrafish is well
characterized.

We will use PD as an example how zebrafish can be used to study
human disease. Knockdown of parkin (an autosomal recessively
inherited PD gene, leading to the disease due to loss of function) leads
to loss of dopaminergic neurons and mitochondrial dysfunction with
specificlowering of complex | activity, mirroring both the biochemical and
pathological abnormalities observed in human PD patients with parkin
mutations. A STOP mutation in PINK1, a further autosomal recessively
inherited, loss of function PD gene also results in mitochondrial
dysfunction and loss of dopaminergic neurons. In addition, PINK1
mutant zebrafish larvae display a behavioural phenotype compatible
with the abnormalities observed in human patients.

S12.1

PGD - 21 years on

J. Harper;

UCL Centre for PG & D, EGA Institute for Womens Health, University College
London, London, United Kingdom.

Preimplantation genetic diagnosis (PGD) was developed in 1989 as an
alternative to prenatal diagnosis to help couples at risk of transmitting
a genetic disease to have a healthy family. To achieve this patients
go through in vitro fertilisation (IVF) procedures. Cells are removed
from the embryo at one of three stages; polar bodies from the oocyte/
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zygote, blastomeres from cleavage stages or trophectoderm from
blastocysts. During the last 21 years, the majority of cycles have
been performed using cleavage stage biopsy. The diagnosis has
mainly been performed using the polymerase chain reaction (PCR) for
monogenic disorders and fluorescent in situ hybridisation (FISH) for
chromosome analysis.

This technology has also been used as an adjunct to IVF to help choose
the ‘best’ embryo for transfer by testing for as many chromosomes as
possible; preimplantation genetic screening (PGS). PGS has been a
controversial procedure as thousands of cycles have been performed,
but eleven randomised controlled trials (RCT) have shown that it does
not increase IVF delivery rates for certain indications.

The European Society of Human Reproduction and Embryology
(ESHRE) set up an international PGD consortium in 1997 to monitor
PGD and collect data on PGD cycles worldwide. We have collected
data on over 33,000 cycles of PGD/PGS, produced four guidelines on
PGD/PGS and have five working groups.

Recent advances in the field of PGD/PGS have been the exploration
of polar body biopsy (for those countries where embryo biopsy is not
allowed) and blastocyst biopsy. Improvements in embryo freezing by
using vitrification have resulted in an increase in pregnancies from
biopsied embryos. The use of array-comparative genomic hybridisation
(a-CGH) or single nucleotide polymorphism arrays (SNP-arrays) is
rapidly entering the PGD/PGS arena. Many groups are performing
blastocyst biopsy, vitrifying the embryos, and using array technology
to perform the diagnosis. The embryos are replaced in a future cycle.
For PGS, the new technology needs to be shown to improve delivery
rates by performing RCTs.

Controversially, PGD has been used for social sexing, the diagnosis of
late onset disorders and HLA matching. Treatment of these indications
has caused many ethical discussions and the use of whole genome
scanning will bring more debate.

S$12.2

Use of aCGH in Prenatal Diagnosis

A. L. Beaudet;

Department of Molecular and Human Genetics, Houston, TX, United States.
Array comparative genomic hybridization (aCGH) is currently being
offered as a rapid and reliable method of prenatal testing for the
detection of structural and numerical chromosome abnormalities.
aCGH can survey the entire genome for submicroscopic deletions
and duplications, aneuploidy and other unbalanced chromosomal
abnormalities and is being increasingly applied to prenatal diagnosis,
where it is already making significant impact. Inclusive of our reported
experience with 300 prenatal cases (PMID 19012303), we now have
aCGH data on 841 clinical prenatal samples, 545 (65%) of which were
direct amniotic fluid or direct CVS specimens, allowing for a turnaround
time far superior to that of cultured cells. Copy number changes were
detected in 166 (20%) of the total 841 cases. Of these, 94 (11%)
were CNVs that were interpreted as likely benign either because
they were inherited from a phenotypically normal parent (90) or they
were de novo (4) but had been previously observed in our aCGH
database of over 26,000 clinical cases and phenotypically normal
individuals. Of the 63/841 (7.5%) cases in which clinically significant
genomic imbalances were detected, 23/841 total cases (2.7%) or
23/63 abnormal cases (36.5%) would not have been detected by
conventional G-banded prenatal chromosome studies alone. These
data demonstrate the superior diagnostic power of aCGH compared
to conventional karyotype analysis, with a relatively small number of
findings of uncertain significance (1% or less), most of which can be
resolved by analyzing parents or by using data from ever-growing
experience with diagnostic aCGH. It is noteworthy that we have
now analyzed more than 400 prenatal samples on high-resolution
oligo arrays and the frequency of findings of uncertain significance
has remained at approximately 1%. Furthermore, the increasing
availability and decreasing cost of prenatal aCGH will likely lead to
its universal acceptance as a first-line prenatal diagnostic test for
fetal chromosomal abnormalities in the near future. Furthermore, we
have successfully optimized aCGH technology to achieve detection
of copy-number imbalances of 1 Mb from single cells; with improving
technology for fetal cell or fetal DNA enrichment, this may open up new
avenues for non-invasive prenatal diagnosis.

S$12.3

Non-invasive prenatal diagnosis using circulating fetal DNA:
state of the art

Y.M.D. Lo;

Li Ka Shing Institute of Health Sciences and Department of Chemical
Pathology, The Chinese University of Hong Kong, Shatin, New Territories, Hong
Kong.

The discovery of the presence of cell-free fetal DNA in maternal plasma
in 1997 has opened up new possibilities for non-invasive prenatal
diagnosis. Early work had focused on the detection of paternally-
inherited targets in maternal plasma, e.g. Y chromosomal markers.
Recently, the development of technologies for analyzing single DNA
molecules, e.g. digital PCR and next-generation sequencing, has
greatly enhanced our ability to exploit the diagnostic capabilities of
circulating nucleic acids. Hence, using next-generation sequencing,
fetal trisomy 21 can be detected with high sensitivity and specificity
from maternal plasma (Chiu et al. BMJ 2011; 342: ¢7401). Furthermore,
it has been demonstrated in a proof-of-concept study that the entire
fetal genome can be scanned non-invasively by maternal plasma DNA
sequencing (Lo et al. Sci Transl Med 2010; 2: 61ra91). It is envisioned
that plasma DNA analysis will play an increasingly important in prenatal
diagnosis and monitoring.

S$13.1

Genomic imprinting: an epigenetic gene regulatory model

D. P. Barlow;

Research Center for Molecular Medicine of the Austrian Academy of Science,
Vienna, Austria.

Genomic imprinting is an epigenetic process leading to parental-
specific expression of 1-2% of mammalian genes that offers one of the
best model systems for a molecular analysis of epigenetic regulation in
development and disease. In the twenty years since the first imprinted
gene was identified, this model has had a significant impact on
decoding epigenetic information in mammals. So far it has led to the
discovery of long-range cis-acting control elements whose epigenetic
state regulates small clusters of genes, of unusual macro ncRNAs
that directly repress genes in cis and critically, it has demonstrated
that one biological role of DNA methylation is to allow expression of
genes normally repressed by default. Here we describe our progress
in understanding how imprinted protein-coding genes are silenced, in
particular, focussing on the role of macro (or long) ncRNAs that have
broad relevance as a potential new layer of regulatory information
in the mammalian genome. The Airn macro ncRNA silences the
Igf2r protein-coding gene on the paternally inherited copy of mouse
chromosome 17. We have previously established an in vitro model
in differentiating ES cells that emulates the developmental onset of
imprinted expression of Igf2r and Airn (Latos et al., 2009). The ES cell
model was used to determine the functional length of Airn. Several
ES lines carrying different Airn truncations were generated and tested
for their ability to direct imprinted /gf2r expression and to change the
physical characteristics of the Airn ncRNA itself. The data show the Airn
ncRNA sequence and structure do not play a role in Igf2r repression.
Since the Airn transcript overlaps the Igf2r promoter, we next tested
if transcriptional overlap was sufficient to repress Igf2r by moving
the Airn promoter directly in front of the Igf2r promoter. Together, the
results do not support a functional role for the Airn ncRNA but, instead,
indicate that transcriptional overlap by the Airn ncRNA is sufficient to
repress Igf2rin cis.

S$13.2

How epigenetics disconnects the ability to learn with increasing
age

R. M. Stilling, A. Fischer;

European Neuroscience Institute Géttingen, Géttingen, Germany.

Aging is a major issue in modern societies since it is the main risk
factor for dementia, especially Alzheimer’'s disease. It has been
shown across various species including humans, monkeys and
rodents that age-associated memory impairment (AAMI) correlates
with deregulated gene expression in certain brain regions such as the
hippocampus. During the last years it became increasingly evident
that genome-environment interactions have a significant impact on
cognitive functions and that these GxE interactions are mediated by
epigenetic mechanisms like DNA methylation and post-translational
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histone modifications.

Recent findings in our laboratory raise the possibility that acetylation
on Lysine 12 of Histone 4 (H4K12ac) is an important regulator in
dynamic transcription of learning associated genes. H4K12ac was the
only of several investigated acetylation sites on H4 and H3 that did
not respond to a learning stimulus in the fear-conditioning paradigm
in a mouse model of early aging (16-month-old mice). The finding
that H4K12ac seems to be especially important for transcriptional
elongation links this modification to the almost complete loss of
transcriptome plasticity in 16-month-old mice. H4K12 acetylation as
well as memory performance could be reinstated by intrahippocampal
injection of an HDAC inhibitor in old individuals.

Furthermore, we employed 24-month-old mice that represent a
model for advanced aging. The 24-month old mice showed significant
impairment in the novel object recognition (NOR) learning paradigm.
By employing a combination of ChlP-seq and DNA microarray we were
able to define the epigenetic landscape of H4K12 acetylation and the
hippocampal transcriptome of these mice. We observed elevated
genome-wide levels of H4K12ac, which corresponded to a high
degree of differential gene expression in the aged hippocampus. In
summary, histone acetylation-mediated GxE interactions seem to be
an essential regulator of stimulus-driven transcription and a hallmark
of age-associated deficits and diseases.

S$13.3

Towards epigenome-wide association studies (EWAS)

S. Beck;

UCL Cancer Institute, University College London, London, United Kingdom.
What determines a phenotype is one of the fundamental questions in
biology and medicine. In addition to genetic factors, epigenetic factors
such as DNA methylation have been shown to play important roles. To
understand the rules governing DNA methylation and their functional
consequences requires genome-wide analysis of methylome
dynamics. | will present our efforts using array- and sequencing-based
platforms for high-throughput methylome analysis, discuss some of
the lessons learnt and give an outlook on how this approach may be
used for epigenome-wide association studies (EWAS) to analyse and
better understand phenotypic plasticity in health and disease.

For further details, please see:
http://www.ucl.ac.uk/cancer/research-groups/medical-genomics

S14.1

Genomic advances in early-onset myocardial infarction

S. Kathiresan;

Cardiovascular Disease Prevention Center, CPZN 5.252, Massachusetts
General Hospital Heart Center, Boston, MA, United States.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

S$14.2

CCM protein interactions, double KO mouse models

E. Tournier-Lasserve;

U.F.R. de Médecine Paris Diderot, Université Paris Diderot, Paris, France.
No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

S$14.3

Genomics of blood pressure and hypertension

A. F. Dominiczak;

School of Medicine, Institute of Cardiovascular and Medical Sciences,
University of Glasgow, Glasgow, United Kingdom.

The presentation will describe the initial difficulties experienced in early
genome wide association studies of blood pressure and hypertension
as well as strategic developments including large meta-analyses and
sampling from the extremes of blood pressure distribution. Published
and in press successes, which include more than 20 SNPs/loci
associated with blood pressure and hypertension, will be described
together with the future directions such as exome sequencing as well
as clever functional studies leading to clinically useful applications.

S$15.1

Jewish population structure

M. Metspalu;

Inst. of Molecular and Cell Biology, Dept. of Evolutionary Biol., Univ. of Tartu —
Eston. Biocentre, Tartu, Estonia.

| shall give a brief overview of the genetic studies that have addressed
Jewish origins including studies focusing on uniparentally and
biparentally inherited markers but will focus on genome-wide patterns
of variation across the vast geographic span of Jewish Diaspora
communities and their respective neighbours.

We have used lllumina 6X0 bead arrays to genotype individuals from
20 Jewish Diaspora communities, including in addition to the European
communities those from Northern Africa, India and Central Asia, and
compare these patterns of genome-wide diversity within the context
of the genetic landscape of the Old World. We have also improved
the sampling of the host populations and those from the historically
suggested region of Jewish origins in the Middle East.

Principal component and structure-like analyses show that most
Jewish samples shear genetic ancestry signals and form a sub-cluster
that overlies with some Levantine populations but not the paired
Diaspora host populations. Nevertheless, in line with the history of
the different Jewish communities, different levels of admixture with
the host populations can be identified. In the extreme, Ethiopian Jews
(Beta Israel) and Indian Jews (Bene Israel and Cochini) cluster with
neighbouring autochthonous populations in Ethiopia and western
India, respectively, despite a clear paternal link between the Bene
Israel and the Levant.

Overall these results point to the genetic origins of most Jewish
Diaspora communities in the Levant and exemplify how genetic
information may be utilized to address questions of demographic
history where historical evidence is weaker or inexistent.

S§15.2

A fine-scale map of recombination rates and hotpots in the chim-
panzee reveals conservation and turnover in factors localising
Cross-overs.

O. Venn', A. Fledel-Alon?, A. Auton’, L. Segurel?, S. Pfeifer®, E. Leffer?, R.
Hernandez?, C. Melton? R. Bowden'?, Z. Igbal’, I. Turner®, J. Maller’, G. Lunter,
J. Broxholme', P. Humburg', S. Myers'®, P. Donnelly™*®, M. Przeworski?°, G.
McVean™3;

"University of Oxford , Wellcome Trust Centre for Human Genetics, Oxford, United
Kingdom, 2University of Chicago, Dept. of Human Genetics, Chicago, IL, United
States, *University of Oxford, Dept. of Statistics, Oxford, United Kingdom, *De-
partment of Bioengineering and Therapeutic Sciences, University of California,
San Francisco, San Francisco, CA, United States.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.
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$15.3

Genome diversity in Asia

M. Seielstad’?, The Pan-Asian SNP Initiative;

'"Genome Institute of Singapore, Singapore, Singapore, 2University of California
San Francisco, San Francisco, CA, United States.

Asia harbors substantial cultural and linguistic diversity, but the
geographic structure of genetic variation across the continent remains
enigmatic. Here we report a large-scale survey of autosomal variation
from a broad geographic sample of Asian human populations. Our
results show that genetic ancestry is strongly correlated with linguistic
affiliations as well as geography. Most populations show relatedness
within ethnic/linguistic groups, despite prevalent gene flow among
populations. More than 90% of East Asian (EA) haplotypes could
be found in either Southeast Asian (SEA) or Central-South Asian
(CSA) populations and show clinal structure with haplotype diversity
decreasing from south to north. Furthermore, 50% of EA haplotypes
were found in SEA only and 5% were found in CSA only, indicating that
SEA was a major geographic source of EA populations.

$16.1

Research Governance - So...Last Century?

J. Kaye;

Department of Public Health, Centre for Law, Health and Emerging
Technologies, University of Oxford, Oxford, United Kingdom.

Since the advent of the Human Genome Project, we have seen
significant changes in the way that research is carried out. Samples
and data are now shared widely on a global level by researchers in
international consortia and biobanking networks. The problem is that
our research governance systems are nationally based, following
national legal requirements and guidelines, and relying on the
expertise of research ethics committees for oversight. In this paper
I will argue that our current national research governance systems
are inadequate for the task of international data sharing and that
radical new approaches are needed to bring our research governance
systems into the 21 century.

$16.2

Feedback of individual genetic results to research participants:
in favor of a qualified disclosure policy

A. L. Bredenoord;

University Medical Center Utrecht, Julius Center, dept Medical Ethics, Utrecht,
Netherlands.

In recent years, a debate evolved regarding the question whether
researchers have a duty to return individual genetic research results
to research participants. This unsettled debate has rapidly gained in
urgency in view of the emergence of biobanks and the advances in
next-generation sequencing technology, which has the potential to
generate unequalled amounts of genetic data. This implies that the
generation of many known and unknown genetic variants in individual
participants of genetics/genomics research as intentionally or
collaterally obtained by-products is unavoidable.

In both the scientific debate and in international guidelines, the
extreme positions of full disclosure and no disclosure whatsoever are
seldom defended. A duty to warn when this may save the life of a
research participant is apparently recognized widely. As no disclosure
is unethical because it fails to adhere to the so-called rule of rescue
and full disclosure nonsensical (at best) as it could imply disclosure of
all raw sequencing data, any disclosure policy in between means we
have to consider how and by whom a selection should be made about
which results are eligible for disclosure.

In this presentation, a qualified disclosure policy is proposed. This
policy contains a standard default package, possibly supplemented
with three additional packages. Whereas the default package,
containing life-saving information of immediate clinical utility, should
be offered routinely and mandatory to all research participants, offering
(one of) the three additional packages is context-specific. Such a
qualified disclosure policy in our opinion best balances the potential
benefits of disclosure with the potential risks for research participants
and the harms of unduly hindering biomedical research.

$16.3

Ethics, genetics and the family

A. Lucassen;

Faculty of Medicine and Health and Life Sciences, School of Medicine,
University of Southhampton, Southampton, United Kingdom.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.
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ES1.1

Mitochondrial diseases

P. F. Chinnery;

Mitochondrial Research Group & Institute for Genetic Medicine, Newcastle
University, Newcastle upon Tyne, United Kingdom.

The first pathogenic mutations of mitochondrial DNA (mtDNA) were
identified over 20 years ago, paving the way for two decades of clinical
and molecular research, and opening up the new field of mitochondrial
medicine. Pathogenic mutations of mtDNA have been found in > 1
in 200 of the general population, and cause mitochondrial disease
in > 1 in 5000. The spectrum of mitochondrial disorders continues
to increase, both at the molecular and clinical level, presenting new
challenges for diagnosis and treatment.

This presentation will provide the basic biochemical and molecular
knowledge required to understand mitochondrial disorders in a
clinical context, describe novel phenotypes that present in adult life,
discuss the complex interplay between the nuclear genome and the
mitochondrial genome in human disease, and describe new treatments
under development for these disorders.

1. Cree LM, Samuels DC, de Sousa Lopes SC, Rajasimha HK,
Wonnapinij P, Mann JR, Dahl HH, Chinnery PF (2008) A reduction
of mitochondrial DNA molecules during embryogenesis explains the
rapid segregation of genotypes. Nat Genet 40:249-254

2. Yu-Wai-Man P, Griffiths PG, Gorman GS, Lourenco CM, Wright AF,
Auer-Grumbach M, Toscano A, 1.Chinnery PF. (2010) Multi-system
neurological disease is common in patients with OPA1 mutations.
Brain 133:771-786

3. Yu-Wai-Man P, Sitarz KS, Samuels DC, Griffiths PG, Reeve AK,
Bindoff LA, Horvath R, Chinnery PF (2010) OPA1 mutations cause
cytochrome ¢ oxidase deficiency due to loss of wild-type mtDNA
molecules. Hum Mol Genet 19:3043-3052

4. Samuels DC, Wonnapinij P, Cree LM, Chinnery PF (2010)
Reassessing evidence for a postnatal mitochondrial genetic bottleneck.
Nat Genet 42:471-472

5. Craven L, Tuppen HA, Greggains GD, Harbottle SJ, Murphy JL, Cree
LM, Murdoch AP, Chinnery PF, Taylor RW, Lightowlers RN, Herbert M,
Turnbull DM (2010) Pronuclear transfer in human embryos to prevent
transmission of mitochondrial DNA disease. Nature 465:82-85

ES1.2

Neonatal screening for inherited diseases

U. von Débeln’?;

Centre for Inherited Metabol. Dis. (CMMS), Karolinska Universitetssjukhuset,
Stockholm, Sweden, 2Department of laboaroty medicine, Karolinska Institute,
Stockholm, Sweden.

Mass screening of newborn infants by analysis of blood samples dried
on filter paper (DBS) is performed all over the world. The aim is to find
infants with treatable inborn diseases in order to improve the long term
outcome by early institution of treatment.

Neonatal screening started with the autosomal recessive disorder
phenylketonuria (PKU) in the early sixties by the pioneering work of
Robert Guthrie. He developed a bacterial assay on DBS that could
detect infants with this serious disorder before it had given symptoms.
Patients with PKU born before the start of screening are mentally
retarded while those treated since the neonatal period become
completely normal.

New disorders (eg galactosemia, congenital hypothyroidism,
congenital adrenal hyperplasia, cystic fibrosis) have been added
one by one when analytical methods for the screening of them have
been developed. Screening for congenital hypothyroidism is the most
widely spread over the world. This disorder has a fairly high incidence
(1:3000) and is easy to treat at a low cost with one pill of thyroxin a day.
In the early nineties a new era for neonatal screening started with the
introduction of LC-MS-MS. With this equipment the concentration of
more than a hundred metabolites can be quantified simultaneously in a
3 mm diameter punch of dried blood on filter paper at an analysis time
of 2 min per sample. New technologies for DNA analyses will certainly
also contribute to the development of neonatal mass screening.
LC-MS-MS has meant a technological break through but has also led
to ethical and economical dilemmas with respect to choice of disorders
to include in the screening panel.

This is well illustrated by the differences between countries. In the

USA the panel comprises more than 54 disorders whilst at the other
extreme Great Britain is screening for four.

ES2.1

Lynch syndrome (HNPCC)

E. Mangold;

Institute of Human Genetics, University of Bonn, Bonn, Germany.

Hereditary non-polyposis colon cancer (HNPCC), also called Lynch
syndrome, is an autosomal-dominant predisposition to colon cancer
and other malignancies (e.g., endometrium, urinary tract, small bowel,
biliary tract, ovary, stomach cancer). Lynch syndrome patients and
their first degree relatives are recommended lifelong surveillance for
colorectal cancer and other Lynch syndrome malignancies starting
in their 20s and 30s. The diagnosis can be made based on clinical
data and family history (Amsterdam criteria) and/or when a causative
germ line mutation has been detected. To date, private mutations
in mismatch-repair genes MSH2, MLH1, MSH6, PMS2 or deletions
of EPCAM leading to epigenetic silencing of MSH2, are known as
molecular causes of Lynch syndrome. The identification of a causative
mutation is important, as it allows predictive testing in healthy family
members.

Not all Lynch syndrome patients meet the Amsterdam criteria for Lynch
syndrome. The diagnosis of HNPCC should also be considered when
the patient’s individual history and family history meet one or more
of the less stringent criteria (revised Bethesda guidelines). Among
these patients an examination of tumor tissue for Lynch syndrome
characteristics is able to detect those, who have a high probability
for Lynch syndrome and therefore should undergo surveillance and
mutation screening. A high microsatellite instability and loss of DNA
mismatch repair protein expression are characteristic for Lynch
syndrome tumors. However, a loss of MLH1 and PMS2 expression is
also observed in a considerable portion of sporadic cancers.

This educational will focus on diagnostic approaches in patients
diagnosed with or suspected of Lynch syndrome and point out possible
pitfalls.

ES2.2

BRCA1 and BRCA2 genes cancer susceptibility: from bench to
bedside

D. Stoppa-Lyonnet'?;

"Genetics Department, Institut Curie, Paris, France, 2University Paris
Descartes, Paris, France.

The chromosomal mapping of the BRCA1 gene by Mary-Claire King
twenty years ago has opened the field of breast cancer genetics, and
paved the way to the personalized management of women at-risk
because of their breast cancer family history.

The first application of the identification of the BRCA71 and BRCA2
genes was indeed genetic testing. Yet, 20 years latter, BRCA1/2
genetic testing remains complex because of the large size of the coding
sequences, of the broad allelic heterogeneity - disease-predisposing
mutations being different from a family to another in most cases -, and
of the vast number of rare variants with unknown significance (VUS).
The international ENIGMA consortium (Evidence based Network
for the Interpretation of Germline Mutant Alleles) has been recently
created to classify these VUS by using multiple approaches including
family cosegregation data.

Tumour risk estimate is also a major concern. Numerous factors, both
genetic and non-genetic, are influencing risks. Their identification, still
ongoing, is of the utmost importance for the individualised management
of at-risk women, and for opening new ways of prevention and
treatment. Two international consortia, now associated, play a major
role on their identification namely the IBCCS (International BRCA1/2
Carrier Cohort Study) and CIMBA (Consortium of Investigators of
Modifiers of BRCA1 and BRCAZ2) consortia, for non-genetic and
genetic factors respectively.

The discovery of the involvement of the BRCA1 and BRCAZ2 proteins
in the Double-Strand Break DNA repair pathway has lead to specific
clinical trials testing molecules increasing the tumour genomic
instability such as alkylating agents and Base Excision Repair
inhibitors (PARPI). Their first results are promising and, importantly,
could also have an impact on non-BRCA1/2 related breast tumours,
some of them showing DSB repair defects as well.
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Thus, in this particular field, may be more than in any other genetic
medicine areas, it is fascinating to see how much, in so few years, the
distance between bench and bedside has shortened, at-risk women
and researchers now walking next to each other.

ES3.1

eQTL

L. Franke;

Groningen, Netherlands.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

ES3.2

Design, analysis and interpretation of genome-wide association
studies

C. A. Anderson;

Statistical Genetics, Wellcome Trust Sanger Institute, Cambridge, United
Kingdom.

Genome-wide associations studies (GWAS) have revolutionised the
field of human genetics and have directly led to the identification of
over a thousand loci associated with complex traits and disease. In
this presentation | will begin by outlining the rationale behind genome-
wide association studies and the technological advances that were
necessary to make them a reality. | will go on to discuss how to design
a successful GWAS and outline some of the steps that should be
undertaken to reduce false-positive and false-negative findings. | will
then review GWAS replication studies and meta-analysis. Throughout
the presentation | will draw on examples from the GWAS literature. |
will finish by summarising the major lessons learnt from GWAS and
discussing the ‘next-generation’ of genome-wide association studies.

ES4.1

Genetics of fear, anxiety and affective disorders

M. Schalling;

Department of Molecular Medicine and Surgery , Karolinska Hospital,
Stockholm, Sweden.

No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

ES4.2

Autism

T. Bourgeron;

Human Genetics and Cognitive Functions , Institut Pasteur, Paris, France.
No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

ES5.1

Targeted rapid aneuploidy detection in prenatal diagnosis

T. Bui;

Department of Clinical Genetics, Karolinska Hospital, Stockholm, Sweden.
No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

ES5.2

Cutaneous mosaicism 2011: understanding the patterns and
mechanisms

R. Happle;

Department of Dermatology, University of Freiburg, Germany, Freiburg,
Germany.

All nevi reflect mosaicism. Such skin lesions show a remarkable
divergency of archetypical patterns. Some unusual types are the
“Ruggieri pattern”of pigmentary disturbances, and the hypopigmented
macules of Pallister-Killian syndrome. - Epigenetic cutaneous
mosaicism can today explain the hereditary patterns of lyonization as
well as hereditary autosomal pigmentary disturbances arranged along
Blaschko’s lines. - Genomic mosaicism: Such mosaics can usually not
be transmitted to the next generation. Anew possible example of a lethal
mutation surviving by mosaicism is papular nevus spilus syndrome
that is characterized by ipsilateral neurologic defects, especially in the
form of segmental hyperhidrosis. Phylloid hypomelanosis is a novel
neurocutaneous phenotype that reflects mosaic trisomy 13q. - The

concept of type 2 segmental manifestation of autosomal dominant
skin disorders, reflecting early LOH, has been confirmed by molecular

analysis in six different skin disorders including NF1, Hailey-Hailey
disease, Darier disease and rhodoid nevus syndrome (“capillary
malformation-arteriovenous malformation”). - Conversely, in autosomal
recessive epidermolysis bullosa, postzygotic loss of homozygosity
may cause revertant mosaicism in the form of mosaic patches of
healthy skin. Similarly, ichthyosis variegata (ichthyosis in confetti)
reflects thousands of revertant clones involving the KRT70 locus. -
The concept of didymosis (twin spotting) explains the coexistence of
two different mosaic patches such as capillary didymosis, cutis tricolor,
or phacomatosis spilorosea. - Superimposed segmental manifestation
of polygenic skin disorders: Clinical examples now include psoriasis,
atopic eczema, lichen planus, systemic lupus erythematosus,
dermatomyositis, pemphigus vulgaris, vitiligo, graft-versus-host
disease, granuloma annulare, drug eruption, and multiple melanocytic
nevi. This new genetic concept offers an explanation why in polygenic
skin disorders “mixed” cases of both segmental and nonsegmental
involvement may occur; why the segmental manifestation is rather
severe, tends to occur early in life and is rather difficult to treat; and
why family members may show the same disorder in a nonsegmental
form.

ES6.1

Marfan syndrome: evolving nosology, evolving pathophysiology
and evolving treatment with improved survival

C. Boileau2%;

"Inserm U698, Paris, France, 2University Versailles SQY, Versailles, France,
SAmbroise Paré University Hospital, Boulogne, France.

Marfan syndrome (MFS), the prototypical heritable connective tissue
disorder, has been known for its pleiotropy since Victor McKusick’s
founding monograph in 1955. Through the years, clinical pleiotropy
has led to an evolving nosology (Berlin, 1986: Gent I, 1996; and
Ghent 1, 2010) that illustrates the difficulty of the diagnosis of MFS.
Twenty years ago the syndrome was found to be due essentially to
mutations within the FBN1 gene that encodes fibrillin 1, the major
component of 10 nm diameter microfibrils, matrix structures found
as isolated aggregates or closely associated with elastin. Careful
clinical investigations and the identification of molecular defects
located in new genes (TGFBR2 and TGFBR1) have lead to the
recognition of overlapping syndromic entities: Marfan syndrome type
2 and the Loeys-Dietz syndrome. Conversely, FBN1 gene mutations
have been identified in familial diseases affecting mainly one organ
system (isolated ectopia lentis, familial thoracic aortic aneurysm and
dissection, Marfanoid habitus), thus showing that they are allelic to
MFS. This molecular complexity of human diseases has benefited
the understanding of pathogenic mechanisms underlying MFS since
it opened avenues of research not only in the field of connective tissue
remodelling, but also in alteration of TGF B signalling. Historically,
MFS was thought to result from structural weakness of connective
tissue. This was confirmed with the indentification of mutations
(either missense or nonsense) in the FBN1 gene associated with a
dominant negative or haploinsuffisiency effect, respectively. Mutations
could reasonably well explain the altered mechanical properties
of the zonules (ocular ligaments containing high levels of isolated
microfibrillar aggregates) and the aortic media (containing elastin
lamellae closely bordered with microfibrils) in MFS. However, no clear
genotype/phenotype correlation could be established between FBN1
mutations and various forms of MFS but for the identification of an
association between mutations in exons 24-32 and the neonatal MFS
as well as the tendency to a more severe phenotype in adults. Further
insight into pathophysiology has been gained through the study first
of the transgenic Fbn1 ™ and subsequently the KI Fbn1 €19%¢ mice
strains, the latter providing a model more analogous to the situation
in affected humans. The mice strains have led to the identification of
increased TGF B signalling within disease tissues. This finding is in
agreement with an additional role for fibrillin 1: matrix sequestration
of inactive TGF B and regulation of TGF 8 activation by targeting and
concentrating TGF B at specific locations through its interaction with
latent TGF-B-binding proteins (LTBPs). The identification of altered
TGF B signalling has led to several clinical trials worldwide to test the
efficacy of Losartan on blunting the overstimulation of the signalling
and thus on the aortic disease. The scientific challenge is now the
identification of genetic modifiers that could lead to the identification of
prognostic factors and new therapeutic targets.
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ES6.2

The Ehlers-Danlos syndrome: a disorder with many faces

A. de Paepe;

Centre for Medical Genetics, Ghent University Hospital, Ghent, Belgium.

The Ehlers-Danlos Syndromes (EDS) comprise a heterogeneous group
of diseases which are characterized by fragility of the soft connective
tissues and widespread manifestations in skin, ligaments and joints,
blood vessels and internal organs. The clinical spectrum varies from
mild skin and joint hyperlaxity to severe physical disability and life-
threatening vascular complications. Current classification (Villefranche
Nosology) recognizes 6 genetic subtypes, most of which are linked to
mutations in one of the genes encoding fibrillar collagen proteins or
enzymes involved in post-translational modification of these proteins.
Mutations in type V and type Ill collagen cause classic or vascular EDS
respectively while mutations involving the synthesis or processing of
type | collagen are involved in the kyphoscoliosis, arthrochalasis and
dermatosparaxis type of EDS. Establishing the correct EDS subtype
has important implications for genetic counselling and management
and is supported by specific biochemical and molecular investigations.
Over the last years, several new EDS variants have been characterized
which call for a refinement of the Villefranche classification. Moreover,
the study of these diseases has brought new insights into the molecular
pathogenesis of EDS by implicating genetic defects in the biosynthesis
of other extracellular matrix molecules, such as proteoglycans and
tenascin, or genetic defects in molecules involved in intracellular
trafficking, secretion and assembly of extracellular matrix proteins.

No causal therapy is available for EDS, but a series of “preventive”
guidelines are applicable to all forms of EDS. Key-aspects of
management include cardiovascular work-up, physiotherapy, pain
management and psychological support. Recently, a clinical trial has
shown promising results for a betablocker, Celiprolol, in the prevention
of vascular catastrophies in patients with vascular EDS.

ES7.1

Noonan Syndrome

M. Zenker;

Humangenetisches Institut, Universitétsklinikum Erlangen, Erlangen, Germany.
No abstract received as per date of production. Please see
www.eshg.org/eshg2011 for possible updates.

ES7.2

Neurofibromatosis

E. Legius;

Center for Human Genetics, Laboratory for Neurofibromatosis Research, K.U.
Leuven, Leuven, Belgium.

RAS proteins play key roles in normal cell growth, malignant
transformation, learning and memory. Somatic mutations in RAS
genes and several of their upstream and downstream molecules play
an important role in different human malignancies.

Neurofibromatosis type 1 is caused by heterozygous mutations in the
NF1 tumor suppressor gene coding for neurofibromin. Neurofibromin
functions as a GTP-ase activating protein towards RAS and
neurofibromatosis type 1 was the first human inherited disorder to
be associated with an increased signalling through the RAS-Mitogen
Activated Protein Kinase (MAPK) pathway.

Most features of NF1 are the result of tissue specific inactivation of the
normal NF1 allele. “Second hits” in the NF1 gene have been observed
in NF1 related tumors such as neurofibromas, gastrointestinal stromal
tumors, pheochromocytomas, brain tumors, and glomus tumors of the
digits. “Second hits” were also seen in melanocytes from café-au-lait
spots, and pseudarthrosis tissue. In addition patients with NF1 have an
increased risk of malignant peripheral nerve sheath tumors.

These “second hits” in NF1 result in a deficiency of RAS signalling
down regulation with subsequent overactivity of the RAS pathway.
Cognitive difficulties in NF1 patients and Nf1 heterozygous mice have
been attributed to haploinsufficiency for NF1(Nf1). Pharmacological
down regulation of RAS activity is capable of correcting learning and
memory deficits in adult mice. Clinical trials in humans with NF1 trying
to pharmacologically correct the learning disabilities are running at this
moment.

Legius syndrome is a more recently described entity resembling
neurofibromatosis type 1. It is caused by heterozygous mutations
in SPRED1, a negative regulator of RAF activation by RAS-GTP.

Legius syndrome patients show the same multiple café-au-lait spots
as patients with NF1 but without Lisch nodules, neurofibromas, optic
pathway gliomas and NF1 related bone abnormalities. Melanocytes
from café-au-lait spots in Legius syndrome patients show a “second
hit” in the SPRED1 gene. Legius syndrome is associated with mild
learning problems and the Spred? knockout mouse model shows
similar learning and memory deficits as the Nff mouse model.

These findings point to important roles for the evolutionary conserved
RAS-MAPK pathway not only in oncogenesis but also in cognition,
growth and development.

In recent years germline mutations in genes coding for other
components of the RAS signalling cascade have been recognized in a
group of phenotypically overlapping disorders, referred to as the neuro-
cardio-facial-cutaneous syndromes or Ras-o-pathies. These disorders
are characterized by variable degrees of cognitive impairment, cardiac
abnormalities, facial dysmorphism, short stature, skin abnormalities
and a variable cancer risk.

ES9.1

Arrays in daily practice

C. M. A. van Ravenswaaij-Arts;

University Medical Centre Groningen, Department of Genetics, University of
Groningen, Groningen, Netherlands.

This presentation will focus on the interpretation of array results in a
routine diagnostics setting from a cytogenetic and clinical point of view.
The main take-home messages will be:

1. Know your diagnostic limits. Within these limits, data should be of
high quality, accurate and reproducible.

2. Define thresholds that are realistic for the array platform used and
are manageable without losing too much information.

3. Be aware of the relationship of the array result with the underlying
cytogenetic abnormality and with the possible mechanism of formation.
This is important for the follow-up studies that should be recommended
(e.g. karyotyping, FISH or array) and for counselling (e.g. recurrence
risk).

4. Recognise the importance of clinical information and the use of
databases.

5. Know when not to use arrays, and ensure you answer the physician’s
question.

6. Be aware of the increasing number of CNVs that are “risk factors”
for MR/MCA, but which, on their own, may not be sufficient to cause
a phenotype. This also implies that inheriting a CNV from a non-
affected parent may mean it can still make a contribution to the child’s
phenotype.

7. Be aware that for CNVs, “de novo” does not automatically mean
“pathogenic”.

8. Be aware of unexpected findings. Pre-test counselling on the
possibility of unexpected findings is important. If no national guidelines
are available, local guidelines should be set up.

I will give illustrative examples for all these take-home messages.

ES9.2

Deciphering Developmental Disorders

N. P. Carter;

Molecular Cytogenetics, Wellcome Trust Sanger Institute, Cambridge, United
Kingdom.

Improved diagnosis for children with developmental disorders requires
the integration of several important elements. These include accurate
and detailed phenotyping, reproducible and consistent application of
new genomic methodologies, a comprehensive database to inform
diagnosis and genetic counselling, open data sharing for additional
research opportunities and a comprehensive collection of patient and
parental DNAs to facilitate further disease-gene discovery. We are
bringing all these elements together by direct collaboration between
the 23 UK Regional Genetics Services and the Wellcome Trust
Sanger Institute in the Deciphering Developmental Disorders (DDD)
project (http://www.ddduk.org). The main aim of the DDD project is
to improve diagnosis for children with developmental disorders within
a 5-year period. This will be achieved by the systematic application
of the latest microarray and sequencing methods to 12,000 children
with developmental disorders and their parents from the UK recruited
through the Regional Genetics Services. The new technologies will
raise ethical challenges that we will address by a programme of
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ethics and sociological research, working with patients and the UK
genetics community. The high-resolution genomic and phenotypic data
collected on this unparalleled scale will deliver accurate diagnosis for
1000s of families; a knowledge base for clinical interpretation of results
from new technologies; the design of cost effective, efficient diagnostic
assays; standards of good practice addressing ethical issues raised by
new genomic technologies; and the opportunity for major UK research
into diagnostic applications based on next generation sequencing.In
his educational session, | will describe how the current DECIPHER

database (https://decipher@sanger.ac.uk) can be used to inform
diagnosis of developmental disorders and how the database has
been adapted to provide informatics support for patient recruitment
and clinical reporting of significant findings for the DDD project.
Furthermore, | will describe the pragmatic approach we are taking to
filtering the research findings to maximise the feedback of pertinent
findings to the clinical teams while minimising the risk of feeding back
incidental findings that might cause psychological harm to the patient
or family.
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C01.1

Landscape of somatic structural alterations in chronic
lymphocytic leukemia (CLL) detected by whole-genome
sequencing

L. Bassaganyas™, J. M. C. Tubio*', G. Escaramis’, C. Tornador’, S. Bea? X. S.
Puente®, D. Gonzalez-Knowles’, R. Guigo’, I. Gut!, C. Lopez-Otin®, E. Campo?,
X. Estivill"5;

'Center for Genomic Regulation (CRG), Barcelona, Catalonia, Spain,
2Hematopathology Unit, Hospital Clinic, Barcelona, Catalonia, Spain,
SDepartamento de Bioquimica y Biologia Molecular, Universidad de Oviedo,
Oviedo, Spain, *Centro Nacional de Analisis Genomicos, Barcelona, Catalonia,
Spain, °Pompeu Fabra University, Barcelona, Spain.

Cancer is driven by somatically genetic mutations that can be
acquired gradually overtime or by single catastrophic events. Chronic
lymphocytic leukemia (CLL) is one of the most frequent cancers in
western countries, representing 35% of all cases of leukemia. Different
genetic alterations have been identified in CLL, including chromosomal
aberrations detected by cytogenetic analysis, FISH and aCGH. The
limitations of these techniques do not allow the identification of the full
set of somatic structural variation at molecular level. Our understanding
of oncogenesis has benefited greatly from next-generation sequencing
technology. Massively sequencing, in combination with computational
approaches, offers the potential to carry out genome-wide screening of
all sort of chromosomal rearrangements. Using a toolkit (PeSVFisher)
that includes several algorithms to identify structural variations in
genomic sequencing, we have analyzed whole-genome sequencing,
whole-exome sequencing and SNP/CGH arrays data, to annotate the
entire complement of genomic rearrangements in ten patients with
CLL. By identifying read pairs that did not align correctly with respect
to each other on the reference genome, we have catalogued hundreds
of somatic rearrangements. Moreover, depth of coverage of whole-
genome sequencing and whole-exome sequencing data provides a
comprehensive catalogue of copy number variations. The analysis of
these first ten CLL cases represents the first step in a comprehensive
characterization of the genomic alterations at the structural level,
coupled with functional analysis, of CLL in the framework of the CLL
genome project to decode the genetic changes that are responsible for
the development and progression of CLL.

*Equal contribution

C01.2

Exome sequencing in the identification of breast cancer
predisposition genes

K. M. Snape’, E. Ruark’, S. Hanks', P. Tarpey? S. Seal', A. Renwick’, G.
Bowden’, D. Hughes', C. Turnbull’, J. Douglas’, M. R. Stratton? N. Rahman’;
TInstitute of Cancer Research, Sutton, United Kingdom, 2The Wellcome Trust
Sanger Institute, Cambridge, United Kingdom.

High, intermediate and low penetrance genetic variants predisposing to
breast cancer have been identified but account for <30% of estimated
disease heritability. Our systematic resequencing of candidate genes
previously identified the predisposition genes, CHEK2, ATM, BRIP1
and PALB2. These genes are characterized by rare, inactivating,
primarily truncating mutations that confer a relative risk of breast
cancer of 2-4. It is highly plausible that there exist additional genes
acting in a similar fashion and whole exome sequencing should allow
their identification. However, there are significant scientific and cost
constraints on such experiments.

To explore the utility of exome sequencing in gene identification in
breast cancer susceptibility we have sequenced 50 familial breast
cancer exomes using the Agilent whole-exome pulldown, lllumina
Genome lIx sequencing and NextGENe software for data analysis. We
first identified rare (<6% frequency) mutations resulting in premature
protein truncation, as these have the highest likelihood of being
associated with disease. Each sample contained = 15 such mutations.
Five were in known genes (CHEK2 (n=3) ATM (n=1) and BRCA2 (n=1))
and therefore likely to be causative. However, without prior knowledge
of their role in breast cancer predisposition, recognition of these as
pathogenic mutations would have been challenging. Amongst the
remaining 45 samples were some interesting genes, including some
with two truncating mutations which we are following up.

Our data demonstrates that exome sequencing in familial breast cancer
can identify predisposition genes but that there are significant challenges
in using this approach in an agnostic fashion to discover new genes.

C01.3*

The role of germline allele-specific expression of TGFBR1 in
colorectal cancer predisposition

N. Segui’, K. N. Stevens?, E. Guino’, L. S. Rozek*, V. R. Moreno®, G. Rennert’,
G. Capella’, S. B. Gruber?, L. Valle';

"Translational Research Laboratory, Catalan Institute of Oncology - IDIBELL,
Barcelona, Spain, 2Department of Epidemiology, Department of Internal
Medicine, and Department of Human Genetics, University of Michigan, Ann
Arbor, MI, United States, *Bioinformatics and Biostatistics Unit, Catalan Institute
of Oncology - IDIBELL, Barcelona, Spain, “Environmental Health Science,
School of Public Health, University of Michigan Medical School, Ann Arbor,

MI, United States, SCHS National Israeli Cancer Control Center and Carmel
Medical Center, Haifa, Israel.

A previous report suggested that allele-specific expression (ASE)
of TGFBR1 confers an increased risk of colorectal cancer (CRC)!".
Subsequent studies showed contradictory results?®. Considering its
potential use in the clinical evaluation of CRC susceptibility we herein
perform a validation study.

While in the original study ASE was measured using SNaPshot,
here we use pyrosequencing. We show that this technology is a
more powerful and robust method for allelic imbalance assessment,
showing reproducible and consistent results when using different
allelic markers, even when high-quality RNA is not available. Blood
lymphocytes and normal colon mucosae were used as source of non-
tumoral biological material.

Two different populations were analyzed: 433 healthy controls and
426 CRC patients of Ashkenazi Jewish descent, and 178 CRC cases
from a Caucasian-dominated population. In the Ashkenazi cohort,
26% controls and 27% patients were informative. ASE values ranged
from 0.67 to 1.39 (median: 1.00) for controls and from 0.76 to 1.67
(median: 1.00) for cases (median difference -0.003; 95%CI -0.032
to 0.025; p=0.81). 50% of the Caucasian cases resulted informative.
Their ASE values ranged from 0.68 to 1.40 (median: 1.01), and no
significant differences were identified neither when compared with the
Ashkenazi controls or with the cases. Only 25-50% of all individuals
are informative for analysis, so novel approaches may be required to
comprehensively determine the role of allele-specific expression of
TGFBR1 in colorectal cancer.

Our results suggest that ASE of TGFBR1 does not confer an increased
risk of CRC.

C01.4*

Chromosomal, epigenetic and microRna-mediated inactivation
of LRP1B, a modulator of the extracellular environment of
thyroid cancer cells

H. Prazeres’, J. Torres’, F. Rodrigues?, M. Teixeira-Pinto’, M. Sobrinho-
Simées’, P. Soares’;

"IPATIMUP, Porto, Portugal, 2IPO Coimbra, FG, EPE, Coimbra, Portugal.

The Low density lipoprotein receptor Related Protein (LRP1B),
encoding an endocytic LDLfamily receptor, is amongst the 10 most
significantly deleted genes across 3,312 human cancer specimens.
We undertook the present study to elucidate the mechanisms of
LRP1B inactivation in cancer cells and to investigate the key roles
of this lipoprotein receptor in the carcinogenesis. Here we show that
LRP1B inactivation (by chromosomal, epigenetic and microRNA-
mediated mechanisms) modulates the tumor microenvironment to
confer cancer cells an increased invasive capacity. LRP1B displays
frequent DNA copy number loss and CpG-island methylation resulting
in mRNA under-expression. By using CpG-island reporters methylated
in vitro, we found that DNA methylation disrupts a functional binding
site for the histone-acetyltransferase p300 located at intron 1. We
identified and validated a microRNA targeting LRP1B (miR-548a-5p)
which is overexpressed in cancer cell lines as a result of 822 DNA
gains. Restoration of LRP1B impaired in vitro and in vivo tumor growth,
inhibited cell invasion and led to a reduction of soluble growth factors,
cytokines and matrix metalloproteinases in the extracellular medium.
These findings link DNA copy-number changes, an epigenetic
transcription factor and a specific microRNA with the modulation of the
extracellular medium, through LRP1B (de)regulation.
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C01.5

Chromosomal instability in cancer: How does p53 guard the
genome?

P. H. G. Duijf, J. M. Schvartzman, R. Sotillo, C. Coker, R. Benezra;

Memorial Sloan-Kettering Cancer Center, New York, NY, United States.
Chromosomal instability, a high rate of chromosome missegregation
during mitosis, is a hallmark of many human cancers and a major
driving force for solid tumor progression. The mitotic checkpoint,
a key surveillance mechanism to safeguard against chromosomal
instability, is frequently hyperactivated in tumor cells. While we know
that p53 protects against varies forms of genomic instability, how
aberrant p53 signaling leads to chromosomal instability through mitotic
checkpoint hyperactivation has thus far remained elusive. We find
that, via induction of p21 expression and inhibition of cyclin-dependent
kinase activity, crosstalk to the Retinoblastoma (Rb) pathway is
critically important to prevent overexpression of the E2F target gene
Mad2. Mad2 is a mitotic checkpoint protein whose overexpression is
sufficient to hyperactivate the checkpoint and initiate aneuploid tumor
formation in vivo. We show here that its overexpression is required
to mediate the chromosomal instability phenotypes of impaired p53
and Rb pathways. In the context of aberrant Rb pathway signaling,
Mad2 overexpression is required for the acquisition of chromosomal
instability and anaplastic mammary tumor formation. Additionally, in a
p53 mutant knock-in mouse model that develops tumors with stable,
diploid genomes, the Mad2 upregulation and chromosomal instability
that is caused by p21 loss can be rescued by genetic reduction of
Mad2 levels. These results demonstrate that Mad2 overexpression
is an essential mediator of the chromosomal instability and tumor
phenotypes observed upon inactivation of the two tumor suppressor
pathways that are most frequently impaired in human cancer.

C01.6

Germline gain-of-function mutations of ALK disrupt central
nervous system development

C. Gordon’, L. de Pontual’? D. Kettaneh’, M. Oufadem’, N. Boddaert’, M.
Lees?, J. Mollet’, A. Munnich®', L. Brugiére’, O. Delattre®, M. Vekemans®', S.
Lyonnet®’, |. Janoueix-Lerosey?®, J. Amiel°’;

"Université Paris Descartes, INSERM U-781, Paris, France, 2Service de
Pédiatrie, Hopital Jean Verdier, AP-HP, Bondy, France, *Service de Radiologie
Pédiatrique, INSERM U-1000, Hépital Necker-Enfants Malades, AP-HP, Paris,
France, “Department of Clinical Genetics, Great-Ormond Street Hospital for
Children, London, United Kingdom, °INSERM U-830, Institut Curie, Paris,
France, °Département de Génétique, Faculté de Médecine ; AP-HP, Hépital
Necker-Enfants Malades, Paris, France, "Service d’Oncologie Pédiatrique,
Institut Gustave Roussy, Villejuif, France.

Neuroblastoma (NB) is a frequent embryonal tumour of sympathetic
ganglia and adrenals with extremely variable outcome. Recently,
somatic amplification and gain-of-function mutations of the anaplastic
lymphoma receptor tyrosine kinase (ALK, MIM 105590) gene, either
somatic or germline, were identified in a significant proportion of NB
cases.

Here we report a novel syndromic presentation associating congenital
NB with severe encephalopathy and abnormal shape of the brainstem
on brain MRI in two unrelated sporadic cases harbouring de novo,
germline, heterozygous ALK gene mutations. Both mutations are
gain-of-function mutations that have been reported in NB and NB cell
lines only. Electroporation of the neural tube of embryonic day 1.5
chicken embryos with a mutant ALK construction results in spreading
of neural progenitors beyond the ventricular zone at two days post-
electroporation; this phenotype is not observed when wild-type
ALK is over-expressed. This supports the hypothesis that activating
mutations in ALK disrupt neurogenesis in the central nervous system.
These observations further illustrate the role of oncogenes in both
tumour predisposition and normal development, and shed light on
the pleiotropic and activity-dependent role of ALK in humans. More
generally, missing germline mutations relative to the spectrum of
somatic mutations reported for a given oncogene may be a reflection
of severe effects during embryonic development, and may have to be
looked for in patients with extreme phenotypes.

C02.1

Clinical and molecular findings in 91 patients with the clinical
diagnosis of Cornelia de Lange Syndrome

I. Stefanova’, A. Dalski', S. Vogt?, D. Braunholz', F. J. Kaiser', G. Gillessen-
Kaesbach’;

"Institut fir Humangenetik, Liibeck, Germany, ?Institut fir Humangenetik, Bonn,
Germany.

Cornelia de Lange Syndrome(CdLS) is characterized by dysmorphic
features, growth and cognitive impairment, limb malformations and
other features. Mutations in the genes NIPBL,SMC1A and SMC3 are
known to cause CdLS.

91 patients were referred to us for molecular analysis of NIPBL and
SMC1A.

In 64 patients we found no mutations.In 30 of them we support the
clinical diagnosis CdLS, in 13 we suggest a different condition. For 21
patients insufficient clinical information was supplied.

In 27/91patients we found probably pathogenic mutations, 25 in
NIPBL and 2 in SMC1A. 21 are novel mutations. 13/27patients have a
mild, three an intermediate whereas six patients have a severe CdLS
phenotype. In 5/27patients the clinical data was insufficient.

95% of the patients with NIPBL or SMC1A mutation show typical
facial features for CdLS.All patients have mental retardation(59%
mild,18% moderate,23% severe). 18% have severe malformations of
the upper limbs and other 36% show typical X-ray findings. For 72%
intrauterine growth retardation was reported and 67% have short
stature at present. 75%of the patients are dystrophic and 94% have
microcephaly. Further features are feeding difficulties(76%), cleft
palate(24%), congenital heart defects(40%), kidney anomalies(12%),
gastrooesophageal reflux and hearing loss.

It is of note that one SMC1A mutation is familial. The patient’s mother
also shows features of CdLS.

In addition we report a case of gonadal mosaicism with two affected
sibs and parents not carrying the pathogenic NIPBL mutation.

We discuss the clinical and molecular findings of 91patients with
suspected clinical diagnosis CdLS and compare them with the
literature.

C02.2*

Advances in phenotype-genotype correlations in
Holoprosencephaly: about a European series of 645 probands.
S. Mercier'?3, C. Dubourg?®, M. Belleguic’, I. GicqueF, L. Rochard®, L. Ratié?,
L. Pasquier', C. Bendavid®®, P. Loget’, N. Garcelon®, B. Campillo-Gimenez®, S.
Jaillard®, C. Quélin’, V. Dupé?®, V. David??, S. Odent"?;

'Service de Génétique clinique, CHU, Rennes, France, ?Laboratoire de
Génétique Moléculaire, CHU Hépital Pontchaillou, Rennes, France, °Institut de
Génétique et Développement, UMR 6061 CNRS, Université Rennes1, Rennes,
France, *Service d’Anatomie Pathologique, CHU Hépital Pontchaillou, Rennes,
France, *Département d’Informatique Médicale, CHU Hépital Pontchaillou,
Rennes, France.

Holoprosencephaly (HPE) is the most common malformation of the
human forebrain resulting from incomplete midline division of the
prosencephalon. Three ranges of increasing severity are described:
lobar, semi-lobar and alobar HPE. Other milder subtypes are part of
the HPE phenotypic spectrum: Middle Interhemispheric Variant (MIH
or syntelencephaly), septo-optic dysplasia and microforms that consist
in facial midline defects without any HPE typical brain malformation.
Since 1996, a European network was organized from Rennes, France:
data of 645 HPE probands and 699 relatives were analyzed and DNA
prospectively collected.

Here we report the clinical and molecular data of the largest European
series in HPE. Our cohort encompasses 51% of foetuses and 49%
of children with a sex ratio (female/male) of 1,2. Facial defects, brain
associated malformations, neural tube defects, extra-brain associated
malformations are detailed. Mutations in the four main genes implicated
in HPE (SHH, ZIC2, SIX3 and TGIF) were identified in 26% of cases.
They are inherited in more than 70% of cases in SHH, SIX3, and TGIF.
Instead of the other genes, they arise de novo in 70% of cases for
ZIC2. Moreover rearrangements were detected in further 4% of cases
by subtelomeric MLPA analysis and in further 22% in 260 HPE patients
screened by array-CGH. Interestingly some probands have both a
microrearrangement and a mutation in another HPE gene which adds
additional support to «multiple-hit process» in HPE.

Based on statistical analyses we report new phenotype-genotype
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correlations that may help define molecular analysis strategy and
genetic counseling.

C02.3*

Microcephaly with simplified gyration, West syndrome and
infantile diabetes linked to inappropriate apoptosis of neural
progenitors

C. J. Poulton’, R. Schot', S. Kheradmand Kia’, M. Y. de Wit', M. Jones?, H.
Venselaar', G. Vriend®, E. de Graaf', A. M. Bertoli-Avella’, G. M. S. Mancini';
'Erasmus MC, Rotterdam, Netherlands, ?La Plata, La Plata, Argentina, *CMBI,
Neijmegen, Netherlands.

We describe the causative gene defect in a new syndrome with primary
microcephaly, infantile spasms epilepsy, diabetes and early death.
Microcephaly with simplified gyration (MSG) is a rare malformation
of cortical development, not always associated with severe epilepsy.
Infantile onset permanent diabetes is caused by inappropriate
apoptosis of pancreatic beta cells, e.g. Wolcott-Rallison syndrome
(WRS).We have previously described a WRS patient with MSG
suggesting abnormal apoptosis as a common mechanism. Additional
families exhibiting this combination have been collected.

Genomic linkage revealed a region on chromosome 18 with a LOD
score of 4.3.This corresponded to an area of overlapping homozygosity
on SNP array.

Two homozygous non-conservative missense mutations in a novel
gene were found in patients from two unrelated consanguineous
families, but not in 300 matched controls, and were predicted as
pathogenic by Poliphen-2, SIFT programs and the HOPE project. The
gene involved is highly expressed in ventricular and subventricular
zone of the fetal brain cortex and pancreas and is presumably
implicated in regulation of apoptosis. Patient fibroblasts and cells
treated with specific siRNA showed an increased susceptibility to
apoptosis under stress conditions. Autopsy specimen from one patient
showed increased apoptosis in the cerebral cortex. qRT-PCR revealed
dysregulation of other genes in the apoptotic control system.in patient
cells.

We have identified a new syndrome with MSG, epilepsy and infantile
diabetes caused by novel mutation pointing to apoptosis of neural
progenitors in the developing cortex as the causal mechanism. This
work sheds light on the mechanisms of brain development and West
syndrome.

C02.4*

Ageing in Prader-Willi syndrome: Twelve persons over the age
of 50 years

M. Sinnema’?, C. T. R. M. Schrander-Stumpel’, M. A. Maaskant?®4, L. M. G.
Curfs’?;

'Department of Clinical Genetics, MUMC, Maastricht, Netherlands, 2Governor
Kremers Centre, MUMC, Maastricht, Netherlands, *Department of Health Care
and Nursing Science, Maastricht University, Maastricht, Netherlands, “Stichting
Pergamijn, Echt, Netherlands.

Introduction: The life expectancy of persons with Prader-Willi
syndrome (PWS) has increased in recent years. Because of the paucity
of reports on older persons with PWS, the natural history, the onset
and type of age related problems are not well known. We will present
data on physical, behavioural, psychiatric and ageing characteristics in
the first cohort of individuals with PWS aged over 50 years.

Method: Twelve persons with a genetically confirmed diagnosis of
PWS aged over 50 years are described (4 deletion; 8 mUPD). Data
were collected through semi-structured interviews with the individuals
with PWS and their main carers.

Results: Cardiovascular diseases, diabetes, dermatological and
orthopedic problems were common physical complaints in elderly with
PWS. Function in ADL, psychological functioning, physical functions
and care dependence were substantially worse in elderly (50+)
compared to the control group (18-49 yrs). 7/8 persons with mUPD
had a history of psychiatric illness. Behavioural and food related
problems were not less prevalent in the older individuals compared to
the control group.

Discussion: Given the combination of age related physical morbidity,
physical appearance, behavioural and psychiatric problems and
functional decline in our cohort, we hypothesize premature ageing in
elderly with PWS. Healthy ageing in PWS requires a lifespan approach
that recognizes the presence, progression and consequences of

specific morbidity. The knowledge of the PWS specific age related
health risk factors will be used to adjust guidelines for preventive
management.

C02.5

Craniofacial characteristics of Fragile X syndrome identified by
dense surface and signature graph analyses

P. Hammond', M. J. Suttie’, |. Heulens? F. Faravell®, F. Forzano®, C. S.
Perrotta®, T. Mattina’, R. F. Kooy?;

"UCL Institute of Child Health, London, United Kingdom, 2Department of
Medical Genetics, University of Antwerp, Antwerp, Belgium, °E.O. Ospedali
Galliera, Genova, ltaly, “Department of Pediatrics, University of Catania,
Catania, Italy.

For a disorder as common as fragile X syndrome, a hereditary form of
cognitive impairment, the facial features are relatively ill defined. An
elongated face and prominent ears are the most commonly accepted
dysmorphic hallmarks. We analysed 3D photographs of 50 males with
full FMR1 mutations using dense surface modelling (DSM) techniques
and a new method that forms a directed graph with normalised faces
as nodes and edges linking faces showing closest dysmorphism. We
identified as yet unrecorded facial characteristics such as infra-orbital
proptosis, hyperplasticity of the nasal bone-cartilage interface, mid-
facial hyperplasia and increased supra-orbital height. Subsequently,
we began analysis of micro-CT images of the fragile X mouse model.
Results indicated reduced inter-parietal bone length and reduced
length and width of the inner skull. We also found reduced lateral
separation of condylar surfaces and increased mandibular height due
to altered orientation of condyle, coronal and angle tip, and increased
depth at anterior molars.

Thus, we have refined the facial characteristics of fragile X syndrome
and have obtained a 95% discrimination rate between affected
and control males. Some of the abnormalities, e.g., nasal cartilage
deficiencies in patients and mid-facial effects in the mouse model,
correspond in both species and suggest a common mechanism.
This supports reports that FMR1, the gene silenced in the disorder,
influences eye and cranial cartilage development through effects on
neural crest cells and is consistent with a previous study of Bardet-
Biedl syndrome where similar nasal bone and mid-facial abnormalities
were linked to adverse neural crest cell behaviour.

C02.6

Epigenetic modification of the FMR1 gene in fragile X syndrome
is associated with differential response to the mGIuR5
antagonist AFQ056.

S. Jacquemont', A. Curie?, V. des Portes®, M. Torrioli*, E. Berry-Kravis®, R.

J. Hagerman®, F. J. Ramos’, K. Cornish?, Y. He®, C. Paulding™, G. Neri", F.
Chen’, N. Hadjikhani’?, D. Martinet', J. Meyer'®, J. S. Beckmann’, K. Delange®,
A. Brun®, G. Bussy®, F. Gasparini’®, T. Hilse, A. Floesser', J. Branson™, G.
Bilbe', D. Johns'®, B. Gomez-Mancilla’®;

Service de Génétique Médicale, CHUV, Lausanne, Switzerland, ?Hospices
Civils de Lyon, Université de Lyon and CNRS UMR 5230 (L2C2), Lyon,

France, *Hospices Civils de Lyon, Université de Lyon and CNRS UMR 5230
(L2C2), Lyon, France, *Universita Cattolica del Sacro Cuore, Cattedra di
Neuropsichiatria Infantile, Roma, ltaly, *°Departments of Pediatrics, Neurological
Sciences, and Biochemistry, Rush University Medical Center, Chicago,

IL, United States, *Department of Pediatrics and Medical Investigation of
Neurodevelopmental Disorders (M.I.N.D.) Institute, University of California,
Davis, School of Medicine, Sacramento, CA, United States, "Department of
Pediatrics, University of Zaragoza Medical School, Zaragoza, Spain, éCentre
for Developmental Psychiatry and Psychology, School of Psychology and
Psychiatry, Monash University, Melbourne, Victoria, Australia, °Biomarker
Development, Novartis Institutes for Biomedical Research,, Cambridge, MA,
United States, "°Biomarker Development, Novartis Institutes for Biomedical
Research, Cambridge, MA, United States, ""Universita Cattolica del Sacro
Cuore, Istituto di Genetica Medica, Rome, ltaly, '?Brain Mind Institute, Ecole
Polytechnique Fédérale de Lausanne, Lausanne, Switzerland, "*Neuroscience
Discovery, Novartis Pharma AG, Basel, Switzerland, "*Neuroscience Clinical
Sciences and Innovation, Novartis Institutes for Biomedical Research, Basel,
Switzerland, "*Neuroscience Translational Medicine, Novartis Institutes for
Biomedical Research, Novartis Pharma AG, Basel, Switzerland.

Fragile X syndrome (FXS) is caused by expansion of a CGG repeat
in the 5’ untranslated region of the fragile X mental retardation 1
(FMR1) gene. This mutation is associated with hypermethylation
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at the FMR1 promoter and subsequent transcriptional silencing.
The absence of FMRP (FMR1 protein) at the synapse has many
consequences, including up-regulation of metabotropic glutamate
receptor 5 (mGIuR5)-mediated signaling. It has been postulated
that this increased mGIuR5 signal may be responsible for many of
the clinical manifestations observed in fragile X syndrome. mGIuR5
receptor antagonists have shown promise in preclinical FXS models
and in one small open-label study of FXS. We examined whether a
receptor subtype-selective inhibitor of mGIuR5, AFQO056, improves
the behavioral symptoms of FXS in a randomized, double-blind,
two-treatment, two-period, crossover study of 30 male FXS patients
aged 18 to 35 years. We detected no significant effects of treatment
on the primary outcome measure, the Aberrant Behavior Checklist-
Community Edition (ABC-C) score, at day 19 or 20 of treatment. In an
exploratory analysis, however the patients with full FMR1 promoter
methylation and no detectable FMR1 messenger RNA improved, as
measured with the ABC-C, significantly more after AFQ056 treatment
than with placebo (P < 0.001). If confirmed in larger and longer-term
studies, these results suggest that blockade of the mGIuR5 receptor
in patients with full methylation at the FMR1 promoter may show
improvement in the behavioral attributes of FXS.

C03.1*

Mutations in multiple components of the pre-replication complex
cause microcephalic primordial dwarfism and Meier-Gorlin
syndrome

L. S. Bicknell', E. M. H. F. Bongers?, S. Walker®, J. Schoots? A. Klingseisen’,
T. Stiff, A. Leitch’, S. Brown', C. Kerzendorfer®, C. Martin’, P. Yeyati', M.

E. Harley', S. Aftimos?, J. Y. Al-Aama®, N. Al Sanna®, M. Bober’, H. van
Bokhoven?, P. A. J. Brown®, J. Dean™, A. Y. Edrees®, M. Feingold™, A. Fryer?,
L. H. Hoefsloot?, D. Johnson™, N. Kau™, N. V. A. M. Knoers', J. MacKenzie,
J. M. Opitz'¢, P. Sarda', A. Ross', I. K. Temple™, A. Toutain™, C. A. Wise®, M.
Wright?’, M. O’DriscolP, P. Jeggo®, A. P. Jackson';

"MRC Human Genetics Unit, Edinburgh, United Kingdom, ?Institute for

Genetic and Metabolic Disease, Nijmegen, Netherlands, *Genome Damage
and Stability Centre, Brighton, United Kingdom, “Northern Regional Genetics
Service, Auckland, New Zealand, °Princess Al Jawhara Center of Excellence in
the Research of Hereditary Disorders, Jeddah, Saudi Arabia, ®Dhahran Health
Center, Dhahran, Saudi Arabia, "A.l. DuPont Hospital for Children, Wilmington,
DE, United States, ®Nijmegen Centre for Molecular Life Sciences and Institute
for Genetic and Metabolic Disease, Nijmegen, Netherlands, °Aberdeen Royal
Infirmary, Aberdeen, United Kingdom, "°Department of Clinical Genetics,
Ashgrove House, Aberdeen, United Kingdom, ""National Birth Defects Center,
Waltham, MA, United States, '?Royal Liverpool Children’s Hospital, Liverpool,
United Kingdom, "*Sheffield Children’s Hospital, Sheffield, United Kingdom,
"“Aberdeen Maternity Hospital, Aberdeen, United Kingdom, "University Medical
Centre Utrecht, Utrecht, Netherlands, "®University of Utah, Salt Lake City, UT,
United States, "Centre de Référence Anomalies du Développement CHRU de
Montpellier, Montpellier, France, "®University of Southampton, Southampton,
United Kingdom, "*Service de Génétique, Hépital Bretonneau, Tours, France,
20Sarah M. and Charles E. Seay Center for Musculoskeletal Research, Dallas,
TX, United States, ?’Northern Genetics Service, Newcastle Upon Tyne, United
Kingdom.

Microcephalic primordial dwarfism is an autosomal recessive group of
conditions with extreme growth failure, characterised by intrauterine
growth retardation, short stature and microcephaly. Several genes
involved in fundamental cellular processes have been identified
for these disorders: PCNT in MOPD Il ; ATR , CEP152 in Seckel
syndrome; but none previously for Meier-Gorlin syndrome.

Here, we report the identification of five further genes encoding
components of the pre-replication complex. Homozygosity mapping in
a Saudi Arabian family with an uncategorised form of microcephalic
primordial dwarfism established a novel locus at 1p32.3. Subsequent
sequencing identified biallelic missense ORC1 mutations in 4 families
with microcephalic dwarfism from a cohort of 170 cases. We found that
replication licensing was impaired in Orc1 patient cell lines and cell cycle
progression slowed, in keeping with ORC1’s role, (along with ORC2-6,
CDC6 and CDT1), as a component of the Pre-Replication Complex
that licenses replication initiation. Furthermore, developmentally, Orc1
depletion substantially impaired zebrafish embryo growth.

Extending our studies to patients with Meier-Gorlin syndrome, in
which primordial dwarfism is accompanied by absent or hypoplastic
patellae and microtia, we then identified biallelic missense/truncating

mutations in ORC1, and through further sequencing multiple mutations
in other preRC complex components, ORC4, ORC6, CDT1 and CDC6.
We therefore implicate the pre-replication complex as a whole in the
developmental regulation of human growth, and surprisingly show
that disruption of its function is associated with a distinct and broad
spectrum of developmental abnormalities.

Bicknell, Walker et al. Nat.Genet, in press;

Bicknell, Bongers et al. Nat.Genet, in press.

C03.2

Exome sequencing identifies truncating mutations in NOTCH2
as a cause of Hajdu-Cheney syndrome

B. Isidor, P. Lindenbaum?, O. Pichon’, S. Bezieau’, C. Dina?, S. Jacquemont’,
D. Martin-Coignard*, C. Thauvin-Robinet’, M. Le Merrer®, J. L. Mandel’, A.
David', L. Faivre®, V. Cormier-Daire®, R. Redon? C. Le Caignec’;

"CHU Nantes, Nantes, France, 2INSERM UMR915, Nantes, France, SCHU,
Lausanne, Switzerland, *CH, Le Mans, France, °CHU Dijon, Dijon, France,
SINSERM U781, Paris, France, 7IGBMC, lllkirch, France.

Hajdu-Cheney syndrome is a rare skeletal disorder characterized
by the association of facial anomalies, radiological findings (acro-
osteolysis, general osteoporosis, insufficient ossification of the
skull) and periodontal disease (premature loss of permanent teeth).
Although most cases are sporadic, transmission in a few families
suggests autosomal dominant inheritance. We sequenced the exomes
of six unrelated patients and identified nonsense and frameshift
heterozygous mutations in NOTCH2 for five of them. The five mutations
are invariably located within the last 3’ coding exon of NOTCH2, distal
to the ankyrin repeats and NLS necessary for the transcriptional
activity of Notch2 intracellular domain, while deleting the PEST
domain. These results suggest that mutant mMRNA products escape
nonsense-mediated decay and that truncated NOTCH2 proteins act in
a gain-of-function manner. This mutational mechanism also suggests
that decreasing Notch2 signaling using selective gamma-secretase
inhibitors may have therapeutic interest in this severe and progressive
disease. Finally, our findings establish an important role for Notch2
signaling in bone homeostasis that may notably be relevant to better
understanding of mechanisms leading to osteoporosis.

C03.3

Exome sequencing identifies truncating mutations in human
SERPINF1 in autosomal-recessive Osteogenesis Imperfecta

J. Becker', O. Semler?, C. Gilissen®, Y. Li', H. J. Bolz*', C. Giunta®, C.
Bergmann*®, M. Rohrbach®, F. Koerber’, K. Zimmermann', P. de Vries®, B.
Wirth"¢, E. Schoenau®, B. Wollnik’°, J. A. Veltman3, A. Hoischen?®, C. Netzer';
"Institute of Human Genetics, University of Cologne, Cologne, Germany,
2Children’s Hospital, University of Cologne, Cologne, Germany, Cologne,
Germany, *Department of Human Genetics, Nijmegen Centre for Molecular

Life Sciences and Institute for Genetic and Metabolic Disorders, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands, “Center for
Human Genetics, Bioscientia, Ingelheim, Germany, *Division of Metabolism,
Connective Tissue Unit, University Children’s Hospital and Pediatric Research
Center, Zurich, Switzerland, °Department of Human Genetics, RWTH Aachen
University, Aachen, Germany, "Department of Radiology, University of Cologne,
Cologne, Germany, ®Institute of Genetics, University of Cologne, Cologne,
Germany, °Children’s Hospital, University of Cologne, Cologne, Germany,
°Center of Molecular Medicine Cologne, University of Cologne, Cologne,
Germany.

Osteogenesis imperfecta (Ol) is a heterogeneous genetic disorder
characterized by bone fragility and susceptibility to fractures after
minimal trauma. After mutations in all known Ol genes had been
excluded by Sanger sequencing, we applied next-generation
sequencing to analyze the exome of a single individual with a severe
form of the disease whose parents are second cousins. Atotal of 26,922
variations from the human reference genome sequence were subjected
to several filtering steps. In addition, we extracted the genotypes of
all dbSNP130-annotated SNPs from the exome sequencing data
and used these 299,494 genotypes as markers for the genome-wide
identification of homozygous regions. A single homozygous truncating
mutation, affecting SERPINF1 on chromosome 17p13.3, remained
that was embedded into a homozygous stretch of 2.99 Mb. The
mutation was also homozygous in the affected brother of the index
patient. Subsequently, we identified homozygosity for two different
truncating SERPINF1 mutations in two unrelated patients with Ol and
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parental consanguinity. All four individuals with SERPINF1 mutations
have severe Ol. Fractures of long bones and severe vertebral
compression fractures with resulting deformities were observed
as early as in their first year of life. Collagen analyses with cultured
dermal fibroblasts displayed no evidence for impaired collagen folding,
posttranslational modification, or secretion. SERPINF1 encodes
pigment epithelium-derived factor (PEDF), a secreted glycoprotein of
the serpin superfamily. PEDF is a multifunctional protein and one of
the strongest inhibitors of angiogenesis currently known in humans.
Our data provide genetic evidence for an involvement of PEDF in
human bone homeostasis.
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3MC syndrome has been proposed as a unifying term encompassing
the overlapping Carnevale, Mingarelli, Malpuech and Michels
syndromes. These rare autosomal recessive disorders exhibit a
spectrum of developmental features, including characteristic facial
dysmorphism, cleft lip and/or palate, craniosynostosis, learning
disability and genital, limb and vesicorenal anomalies. Here we
studied eleven families with 3MC syndrome and identified two mutated
genes, COLEC11 and MASP1, both of which encode proteins in the
lectin complement pathway (collectin kidney 1 (CL-K1) and MASP-1
and MASP-3, respectively). CL-K1 is highly expressed in embryonic
murine craniofacial cartilage, heart, bronchi, kidney and vertebral
bodies. Zebrafish morphants for either gene develop pigmentary
defects and severe craniofacial abnormalities. Finally, we show
that CL-K1 serves as a guidance cue for neural crest cell migration.
Together, these findings demonstrate a role for complement pathway
factors in fundamental developmental processes and in the etiology of
3MC syndrome.
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Vertebral and metaphyseal chondrodysplasia, spasticity with cerebral
calcifications, and strong predisposition to autoimmune diseases such
as systemic lupus erythematosus and autoimmune cytopenias are
the hallmarks of the genetic disorder Spondyloenchondrodysplasia
(SPENCD; MIM 271550). We mapped a locus to chromosome 19p13
and identified ten different mutations in the ACP5 gene in 14 patients
aged from 3 to 63 years.

ACP5 encodes tartrate-resistant phosphatase (TRAP), a lysosomal
enzyme that is expressed predominantly in macrophages, osteoclasts
and dendritic cells. The mutations abolish enzyme function in the serum
and cells of affected individuals. Phosphorylated osteopontin (p-OPN),
a protein involved in bone reabsorption and in immune regulation,
accumulates in serum, urine and cells cultured from TRAP-deficient
individuals. Patient-derived dendritic cells exhibit an altered cytokine
profile and are more potent than matched control cells in stimulating
allogeneic T cell proliferation in mixed lymphocyte reactions. Thus,
TRAP deficiency leads to (1) a defect in bone remodeling, particularly
at growth plates, and (2) accumulation of phosphorylated osteopontin,
a potent pro-inflammatory cytokine, leading to interferon release and
autoimmunity.

The discovery of TRAP deficiency as the basis of SPENCD
discloses new therapeutic options such as hematopoietic stem cell
transplantation, enzyme replacement therapy, or pharmacologic
modulation of the OPN-IFN axis. The findings also shed new light
on the role of osteopontin and its regulation by tartrate-resistant acid
phosphatase in the pathogenesis of common autoimmune disorders.
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Bohring syndrome is characterized by severe intellectual disability,
distinctive facial features and multiple congenital malformations. Whole
exome sequencing and follow-up by Sanger sequencing revealed
heterozygous de novo nonsense mutations in the additional sex combs
like 1 gene (ASXL1) in seven patients with Bohring syndrome. ASXL1
belongs to the Polycomb group (PcG) and trithorax complexes family.
This family of genes is required for maintenance of both activation
and silencing of Hox genes, which determine segmental identity in
the developing embryo. Somatic mutations in ASXL1 have previously
been reported with leukemia and myelodysplactic syndrome. Thus, our
findings suggest a new link between severe developmental disorders
and cancer.
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A Unifying Genetic Model for Facioscapulohumeral Muscular
Dystrophy
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Seattle, WA, United States.

Facioscapulohumeral muscular dystrophy (FSHD) is characterized
by progressive and often asymmetric weakness and wasting of facial,
shoulder girdle and upper arm muscles. FSHD is most often caused by
contraction of the D4Z4 macrosatellite repeat array, but only when the
repeat array is localized on a specific permissive genetic background
of chromosome 4q. Repeat contractions non-permissive 4q or
10g chromosomes do not cause FSHD. D4Z4 repeat contractions
are associated with local chromatin relaxation and transcriptional
upregulation of the retrotransposed gene DUX4 in FSHD myotubes
only.

We performed detailed D4Z4 sequencing in permissive and non-
permissive haplotypes and identified specific single nucleotide
polymorphisms (SNPs) in the polyadenylation signal of DUX4. While
permissive chromosomes carry a typical polyadenylation signal for
DUX4, non-permissive chromosomes have sequence variants that
would predict the DUX4 polyA signal to be non-functional. Indeed,
transfection studies revealed that DUX4 transcripts are efficiently
polyadenylated and more stable when expressed from permissive
chromosomes. These findings suggest that FSHD arises through a
toxic gain of function attributable to the stabilized DUX4 transcript. In
addition to the SNPs affecting the polyadenlyation signal other SNPs
are currently being investigated for their role in DUX4 mRNA processing
and stability. In controls DUX4 is highly expressed in the germ line
and then is epigenetically silenced in somatic tissues. In FSHD, the
combination of inefficient D4Z4 chromatin silencing and stabilization
of DUX4 mRNAs results in inappropriate DUX4 protein expression
in muscle cells. Therefore, FSHD represents the first human disease
caused by the inefficient repression of a retrogene array.
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High-resolution breakpoint mapping of 10 regulatory and

32 FOXL2 encompassing deletions in BPES using targeted
microarrays
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Blepharophimosis syndrome (BPES) is a rare autosomal dominant
developmental disorder characterized by a complex eyelid
malformation associated or not with ovarian dysfunction. Deletions
encompassing the FOXL2 gene and regulatory deletions located
outside its transcription unit represent 12% and 5% of molecular
defects respectively. In total we identified 32 FOXL2 encompassing
and 10 regulatory deletions. The deletion size and breakpoint locations
are highly variable, suggesting absence of a recombination hotspot.
To unravel the mechanisms underlying these rearrangements, we
aimed to determine the precise locations of the breakpoints. A second
purpose was to identify genotype-phenotype correlations for extra-
ocular features. We used high-resolution tiling arrays to fine-map the
breakpoints. For 27 deletions, both breakpoints could be fine-mapped,
allowing junction PCRs. Of these, six deletions could be delineated at
the nucleotide level so far. At least two out of six deletions are caused
by a recombination-based mechanism using LINE and Alu elements
as recombination substrates. With regard to genotype-phenotype
correlations, an ATR encompassing deletion was found in five of
eight BPES patients with reported microcephaly. Interestingly, in two
patients with joint abnormalities the SOX74 gene was located within
the deletion, potentially implicating this gene in the pathogenesis of this
extra-ocular feature. In the largest series of FOXL2 encompassing and
regulatory deletions in reported, high-resolution breakpoint mapping
was used to gain more insights into the mechanisms underlying the
deletions, and to correlate deletion size and breakpoint location to
extra-ocular features.

Cc04.3

Non-coding, regulatory mutation implicates the HCFC1 gene in
non-syndromic intellectual disability.
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Recent systematic X chromosome exon re-sequencing and high
resolution copy number profiling on a set of 208 families resolved only
~50% of these. In one unresolved family, known as MRX3 (J Med
Genet, 28, 372-7; 1991), we excluded the presence of a mutation in
99.5% of the coding sequence in the linkage interval by massively
parallel (MPS) and Sanger sequencing. We postulated a non-coding
mutation might be disease causing and from 15 such (unique) variants
we investigated one, chrX(hg18) 152890455 A>G, in further detail. We
show, that this intergenic nucleotide change unidirectionally affects
the expression of the HCFC1 gene. This variant occurs in one of six
consensus binding sites of the YY1 transcription factor. We examine
its effect by EMSA and luciferase reporter assays and show that
YY1 binding is abolished. HCFC1 forms a complex (among others)
with the MLL family of H3K4 methyltransferases that is important
in cell cycle regulation. We also show further downstream effect of
HCFC1 de-regulation on the E2F1 transcription factor and as such
putatively linking HCFC1 de-regulation to p53 regulated neurogenesis.
Interestingly, YY1 itself has recently been found mutated in a sporadic
case with ID (Nat Genet, 42(12):1109-12, 2010). Our data show that
patients with MECP2 (and also HCFC1) duplications do not have their
HCFC1 mRNA up regulated. Currently ~86% of all disease causing
mutations are in protein coding regions, however, this may represent
ascertainment bias, which can now be addressed at least partly by the
application of MPS technology.
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Distinct effects of allelic NFI-X mutations on nonsense-mediated
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Using a combination of array comparative genomic hybridization and
a candidate gene approach, we identified nuclear factor I/X (NFI-X)
deletions or nonsense mutations in three sporadic cases of a Sotos-
like overgrowth syndrome with advanced bone age, macrocephaly,
developmental delay, scoliosis and unusual facies. Unlike the
aforementioned human syndrome, Nfi-x-deficient mice are unable to
gain weight and die in the first three postnatal weeks, while they also
present with a spinal deformation and decreased bone mineralisation.
These features prompted us to consider NFI-X as a candidate gene
for Marshall-Smith syndrome (MSS), a severe malformation syndrome
characterized by failure to thrive, respiratory insufficiency, accelerated
osseous maturation, kyphoscoliosis, osteopenia and unusual facies.
Distinct frameshift and splice NFI-X mutations creating premature
translation termination codons that escaped nonsense-mediated mMRNA
decay (NMD) were identified in nine MSS subjects. NFI-X belongs
to the Nuclear factor one (NFI) family of transcription factors, but its
specific function is presently unknown. We demonstrate that NFI-X
is normally expressed prenatally during human brain development
and skeletogenesis. These findings demonstrate that allelic NFI-X
mutations trigger distinct phenotypes, depending specifically on their
impact on NMD.
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Somatic mosaicism due to reversion of a pathogenic allele to wild type
is an intriguing phenomenon. We have observed reversion by mitotic
recombination of a mutation in TERC (telomerase RNA component)
in a family affected by Dyskeratosis Congenita (DC). DC is a
disorder of telomere biology and is characterized by mucocutaneous
abnormalities and dystrophic nails. Persons affected by DC are at risk
for bone marrow failure, cancer and lung fibrosis.

We identified a deletion in TERC in the proband of a family with
autosomal dominant DC. Segregation of the mutation was confirmed
in all affected relatives by sequence analysis on peripheral blood DNA.
In two affected brothers, discrepancies in the peak heights suggested
overrepresentation of the wild-type allele, whereas the mutation had
remained heterozygous in tissues other than blood. Therefore, this
mosaicism in peripheral blood must result from somatic reversion of
the mutated allele to normal. Neither one of these patients developed
bone marrow failure. SNP array analysis on blood DNA from the
brothers showed acquired uniparental disomy of chromosome 3q,
including TERC. In one of these two patients, two independent events
of mitotic recombination on chromosome 3 were observed, which were
both present in different blood cell lineages of this person. Therefore,
the reversion events must have occurred in non-lineage specific
haematopoietic precursor cells.

In conclusion, we have found recurrent revertant mosaicism in a family
with DC. This finding is important for improving diagnostic testing and
understanding the variable phenotype of DC.
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Cornelia de Lange syndrome (CdLS) is a dominantly inherited
multisystem developmental disorder that includes distinctive facial
features, growth retardation, limb defects and variable cognitive delay.
Mutations in NIPBL have been identified in approximately 75% of
patients with severe classical CdLS but have been found in a far lower
percentage of patients with mild or atypical features. NIPBL is required
for the establishment of sister chromatid cohesion through the loading
of Cohesin, a multimer consisting of SMC1 and SMC3 and the clasp
proteins, RAD21 and STAG. Following the identification of NIPBL,
mutations in SMC1A and SMC3 were detected in a small percent
of patients. These patients have a milder phenotype without major
structural anomalies, although all have significant mental retardation. By
mutation-screening of several genes encoding cohesins or associated
proteins in a cohort of 180 mutation-negative individuals, two de-novo
RAD21-mutations in patients with features that diverge from classical
CdLS were identified. We have measured the expression and activity
of these missense-mutations in protein-interaction, DNA-damage
and zebrafish developmental-assays. In short, one of these RAD21-
mutations which increases binding to STAG2, appears to function in
a dominant-negative manner and results in a more severe phenotype
than the other loss-of-function mutation, which alters binding to SMC1.
Cohesinopathies comprise a broadening spectrum of pediatric
developmental disorders. We will discuss the current understanding
of mechanisms by which Cohesin mutations may alter transcriptional
profiles to result in multiple variant developmental phenotypes and
speculate on clinical features that appear to be unique and common
between different “disorders of Cohesin”.
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Genome Wide Association Studies Reveals Large Fraction of the
Missing Heritability
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Genome-wide association studies (GWAS) are conducted with the
promise to discover novel genetic variants associated with diverse
traits. For most traits, associated markers individually explain just
a modest fraction of the phenotypic variation, but their number can
well be in the hundreds. We developed a maximum likelihood method
that allows us to infer the distribution of associated variants even
when many of them were missed by chance. Compared to previous
approaches, the novelty of our method is that it (a) does not require
having an independent (unbiased) estimate of the effect sizes; (b)
makes use of the complete distribution of P values while allowing for
the false discovery rate; (c) takes into account allelic heterogeneity
and the SNP pruning strategy. We then applied our method to the
latest GWAS meta-analysis results of the GIANT consortium. It
revealed that while the explained variance of genome-wide (GW)
significant SNPs is around 1% for waist-hip ratio (WHR), the observed
P values provide evidence for the existence of variants explaining
10% (CI=[8.5%-11.5%]) of the phenotypic variance in total. Similarly,
the total explained variance likely to exists for height is estimated to
be 29% (Cl=[28%-30%)]), three times higher than what the observed
GW significant SNPs give rise to. This methodology also enables us
to predict the benefit of future GWA studies that aim to reveal more
associated genetic markers via increased sample size.
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Accurate prediction of a minimal region around a genetic
association signal that contains the causal variant
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In recent years, genome wide association studies have been very
successful in identifying loci for complex traits. However, typically
these findings involve noncoding and/or intergenic SNPs without
a clear functional effect that do not directly point to a specific gene.
Hence, the next challenge is to identify the causal variant responsible
for the association signal. Typically the first step is to identify all
genetic variation in the locus region by, for example, resequencing a
large number of case chromosomes. Once all variants are identified,
the causal one needs to be ascertained in further functional studies.
Because the experimental follow up can be laborious, restricting the
number of variants to be scrutinized would yield a great advantage.
Therefore, an objective method for choosing the size of the region to
be followed up would be highly valuable. Here we propose a simple
method to call the minimal region around a significant association
peak that is very likely to contain the causal variant. We model Linkage
Disequilibrium (LD) in cases from the observed single SNP association
signals and predict the location of the causal variant by quantifying
how well this relationship fits the data. Simulations showed that our
approach identifies genomic regions of on average ~50 kb with up to
90% probability to contain the causal variant. We apply our method to
two genome-wide association datasets and localize both the functional
variant REP1 in the a-synuclein gene that conveys susceptibility to
Parkinson’s Disease and the APOE gene involved in susceptibility to
Alzheimer’s Disease.
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Anaylsis of 150 exomes using an automated analysis pipeline
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Enrichment techniques for targeted sequencing of coding regions are
currently applied to identify rare variants. We developed a pipeline
to analyze exome sequencing data. The pipeline is a combination of
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Perl scripts and public available software packages (BWA, SAMtools).
It calculates quality metrics and performs read alignment to the
reference sequence, variant calling, variant annotation and selection of
candidate variants according to the genetic model. Variants are stored
in a database, which allows user queries through a web interface and
enables pedigree or gene based searches. Exomes deposited in the
database can be used as controls.

We applied the analysis pipeline to ~150 exomes. From an average
of ~7-10 GB of aligned sequence, the pipeline calls ~16,000-20,000
coding variants. Approximately 7,500-8,500 of these are non-
synonymous variants of which ~700-800 not present in dbSNP (version
132). Depending on the number of affected individuals investigated
and the underlying inheritance model, we are able to confine this list to
1-10 putatively disease causing variants.

We compared our results with known disease causing recessive
mutations in 438 genes obtained from the Human Gene Mutation
Database (HGMD). We quantified the amount of new, putatively
deleterious variants and assessed the frequency of literature-
annotated disease mutations. We identified 16 new heterozygous
nonsense variants. 174 of HGMD annotated mutations (~0.85%) had
a frequency of >5% in our samples. After subtracting these mutations
with an unlikely high frequency, the carrier burden of recessive
mutations from HGMD in these genes is between 0 and 9 per individual
(average 3.12).
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Identity-By-Descent Filtering of Exome Sequence data for
Disease-Gene ldentification in Autosomal Recessive and
X-Linked Disorders
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Next-Generation Sequencing (NGS) and exome-capture technologies
are currently revolutionizing the way geneticists screen for disease-
causing mutations in rare Mendelian disorders. Current analysis
strategies involve intersection filtering, restriction of candidates to
sequence variants predicted to be deleterious, searching for de novo
mutations in trios, and using linkage analysis to filter out exome
sequences from chromosomal regions that do not demonstrate
linkage. None of the above mentioned analysis strategies are well
suited for identification of disease genes in small families segregating
autosomal recessive (AR) or X-linked (XL) diseases.

Here, we present an algorithm that can be used to narrow down
the candidate regions in exome sequences of affected siblings of
consanguineous or non-consanguineous parents in AR disorders. Our
algorithm uses a non-homogeneous hidden Markov model (HMM) that
employs local recombination rates to identify chromosomal regions
that are identical by descent (IBD=2) in children of consanguineous or
non-consanguineous parents solely based on genotype data of siblings
derived from high-throughput sequencing platforms. Using simulated
and real exome sequence data, we show that our algorithm is able to
reduce the search space for the causative disease gene to a fifth or a
tenth of the entire exome. We have used our algorithm successively
on real data to identify disease genes including the PIGV gene as the
cause of Mabry syndrome (Krawitz et al., Nat Genet. 2010,42:827-9).
Here, we will present the algorithm as well as a recent modification of
the algorithm for XL diseases.
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Genome-Wide Association Meta-Analysis of Total Brain Volume:
Results from the ENIGMA Consortium
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There is evidence that differences of brain volume, either global or
regional, are related to their specific functioning and to more global
cognitive processes. Our overall aim is to identify common genetic
variants that modify the risk for psychiatric disorders based on the
identification of genetic variants involved in the variance of the volume
of brain structures in healthy individuals. Mean total brain volume was
automatically segmented in T1-weighted MRI scan using FreeSurfer.
16 groups worldwide have now pooled their imaging genomics data

from a total of >7000 subjects. Genetic homogeneity of the samples
was assessed and genotypes were imputed using the HapMap Il
reference panel, and associations were tested via dosage of each
imputed SNP (accounting for kinship in family-based samples). After
quality control, results files and summary statistics were pooled for
meta-analysis. By February 2011, 16 groups had uploaded GWAS
results in >7000 subjects. Association conducted at ~1.3 million
autosomal SNPs showed that none of the individual sites contained
genome-wide significant GWAS results (p<107-8). Conversely,
meta-analysis of the data from the 16 studies yielded genome-wide
significant p-values for total brain volume. To date, neuroimaging
genetics has largely employed candidate gene, GWAS, or image-wide
GWAS analyses in samples < 1000 subjects. This leads to a lack of
power to detect significant effects while controlling the false positive
rate. Our collaborative ENIGMA pilot project on total brain volume
shows the utility of data sharing and meta-analysis, and the value of
large sample sizes for genetic analysis of brain measures.

C05.6*

The influence of genetic variations on regulatory modules in the
liver.

A. Kreimer', |. Pe’er*;

"Department of Biomedical Informatics, Columbia University, New York, NY,
United States, 2Department of Computer Science, Columbia University., New
York, NY, United States.

Deciphering the influence of genetic variants on regulatory modules,
and the correlation between such regulatory variants and phenotype
(e.g. disease) has been the subject of extensive research in recent
years. Here, we present a novel approach to this problem, which
entails analyzing modules of genes, rather than studying SNP-gene
connections independently. First, we search pair-wise connections
between transcripts whose levels are co-associated to the same SNP.
Second, we combine these pairs into modules that share a regulating
SNP. Third, we assign a confidence score to each module. Finally, we
split the samples in each module according to the genotype of the main
SNP and find the best allele specific SNPs that explain the expression
of the largest group of genes in each subset of samples. We applied
our method to data on genetic and gene expression in the liver across
371 samples by Merck. We detect 129,109 pairs of transcripts that are
jointly associated to the same SNP as their most significant regulator.
These make up 10,354 modules, 518 including 10 transcripts or more.
These are significantly more and larger modules than in permuted data
(2,322+-208, 220+-42 of size 10 or more). We quantified the confidence
in a module as a likelihood score, and prune a subset of 114 modules
with FDR<0.02. We observe similar annotations of modules from two
sources of information: the enrichment of a module in gene subsets
and locus annotation of the genetic variants. This provides a validation
of our methodology.

C06.1

Identification of recent admixture in an Indian population of
African ancestry: prospects for complex disease mapping

A. Basu’, A. Narang? P. Kumar?, A. Mukhopadhyay?, D. Dash? M. Mukherjee?
"National Institute of BioMedical Genomics, Kalyani, India, 2/GIB, New Delhi,
India.

Identification and study of genetic variation in recently admixed
populations not only provides insight into historical population events
but is also a powerful approach for mapping disease genes. We
studied a population of African-Indian(Al) origin which is believed to
be the descendants from the Bantu speaking parts of Africa and have
been residing in the western part of India for nearly >500years. We
have carried out this study using a common set of 18534 autosomal
markers; common between 26 Indian populations (50 K Affymetrix
array), populations in the Human Genome Diversity Project (HGDP)
and HapMap populations. Principal component analysis clearly
revealed that the African-Indian population derives its ancestry from
West-African as well as Indo-European speaking Northern and North-
West Indian population(s). STRUCTURE and ADMIXTURE analysis
revealed that, overall the Al population derive 58.7% of their genomic
ancestry from their African past with very little inter-individual ancestry
variation (8.4%). The extent of linkage-disequilibrium also reveals
that the admixture event has been recent. Functional annotation of
genes encompassing the ancestry informative markers revealed



Concurrent Sessions

30

significant enrichment of biological processes related to ion channel
activity from the Indian ancestry. We briefly examine the implications of
determining the genetic diversity of this population which could provide
opportunities for possible studies using admixture mapping.

C06.2

Identification of loci governing phenotypic traits in dog breeds
highlights disease genes of relevance to human health

C. HITTE', A. Ratnakumar?, A. Vaysse', T. Derrien’, E. Axelsson?, G.
Rosengren Pielberg? S. Sigurdsson®, T. Fall’, E. Seppéld®, M. S. T. Hansen®,

C. Taylor Lawleys, E. K. Karlsson7, -. The LUPA consortiumé, D. Bannasch®,

C. Vila™, H. Lohi®, F. Galibert', M. Fredholm', A. Hedhammar™, C. André’, K.
Lindblad-Toh??, M. T. Webster?;

TInstitut de Génétique et Développement de Rennes, CNRS-UMR6061,
Université de Rennes 1, Rennes, France, ?Science for Life Laboratory,
Department of Medical Biochemistry and Microbiology, Uppsala University,
Uppsala, Sweden, °Broad Institute of Harvard and Massachusetts Institute

of Technology, Cambridge, MA, United States, “Department of Medical
Epidemiology and Biostatistics, Karolinska Institute, Stockholm, Sweden,
*Department of Veterinary Biosciences, Department of Medical Genetics,
Research Programs Unit, Molecular Medicine, Folkhélsan Institute of Genetics,
Biomedicum Helsinki, University of Helsinki, Helsinki, Finland, ®lllumina Inc.,
San Diego, CA, United States, "FAS Center for Systems Biology, Harvard
University, Cambridge, MA, United States, °EU Large-scale integrating project,
FP7-Health-n0o201370, Brussels, Belgium, °. Department of Population

Health and Reproduction, University of California, Davis, School of Veterinary
Medicine, Davis, CA, United States, "°Department of Integrative Ecology,
Donana Biological Station (CSIC), Seville, Spain, ""Faculty of Life Sciences,
Division of Genetics and Bioinformatics, Department of Basic Animal and
Veterinary Sciences, University of Copenhagen, Frederiksberg C, Copenhagen,
Denmark, "2Department of Clinical Sciences, Swedish University of Agricultural
Sciences, Uppsala, Sweden.

The dog population is composed of more than 400 breeds; each
one is a genetic isolate with unique phenotypic characteristics. Dogs
tend to suffer from the same range of diseases as humans, but the
genetic complexity of these diseases within a breed is reduced as a
consequence of intense selection and inbreeding.

In this study, we performed a comprehensive analysis using multiple
test statistics to identify regions under strong selection in 518 dogs from
46 diverse breeds using a newly developed high-density genotyping
canine array consisting of >170,000 evenly spaced SNPs. We first
identified 44 genomic regions exhibiting extreme differentiation across
multiple breeds. Genetic variation in these regions correlates with
variation in several phenotypic traits that vary between breeds, and we
identify novel associations with both morphological and behavioural
traits. We next scanned the genome for signatures of selective sweeps
in single breeds. These scans identify hundreds of regions strongly
enriched for developmental genes and genes implicated in diseases.
We characterised one highly differentiated region associated with body
size and ear morphology, using high-throughput sequencing to provide
a list of variants that may directly affect these traits.

In this study, we provide a detailed description of genomic regions
under strong selection in the canine genome, including many linked
to extreme phenotypic variation. We hypothesize that some of these
regions will also contain canine disease genes of comparative
relevance to human health.

C06.3

Increased number of microRNA target sites in genes encoded in
CNV regions. Evidence for an evolutionary genomic interaction?
K. N. Felekkis’, K. Voskarides?, H. Dweep®, C. Sticht’, N. Gretz®, C. Deltas’;
"University of Nicosia, Nicosia, Cyprus, ?University of Cyprus, Nicosia, Cyprus,
SUniversity of Heidelberg, Mannheim, Germany.

MicroRNAs (miRNAs) and Copy Number Variations (CNVs) are two
newly discovered genetic elements that have revolutionised the field of
molecular biology and genetics. By performing in silico whole genome
analysis we demonstrate that both the number of miRNAs that target
genes found in CNV regions as well as the number of miRNA binding
sites are significantly higher than those of genes found in non-CNV
regions. Analysis of human and chimpanzee genome demonstrates
that the number of microRNAs targeting a gene, increase after the
formation of CNVs since genes in CNVs formed in human lineage
are targeted by a significantly higher number of microRNAs than the

genes found within CNVs in chimpanzee, for which data are available.
Collectively these results suggest that miRNAs may have acted as
equilibrators of gene expression during evolution, in an attempt to
regulate aberrant gene expression and to increase the tolerance to
genome plasticity.

C06.4

Loss and gain of function in human SERPINB11: an example of a
gene under selection on standing variation, with implications for
host-pathogen interactions

S. Seixas’, N. Ivanova’, Z. Ferreira®?, J. Rocha’?, B. L. Victor®;

"IPATIMUP, Porto, Portugal, ?Faculty of Sciences University of Porto, Porto,
Portugal, °*ITQB, Oeiras, Portugal.

Serine protease inhibitors (SERPINs) are crucial in the regulation
of diverse biological processes including inflammation and immune
response. SERPINB11, located in the 18g21 gene cluster, is a
polymorphic gene/pseudogene coding for a non-inhibitory SERPIN.
This study sought a better understanding of the evolutionary history of
SERPINB11, with special focus on evaluating the adaptive signature
identified in Africans in a genome-wide scan for selection. Our study
comprised the resequencing of SERPINB11 in 20 Yorubans and
the analysis of primate orthologous sequences. We identified a full-
length SERPINB11 variant encoding a non-inhibitory SERPIN as the
putative candidate of selection, probably driven to higher frequencies
by an adaptive response using preexisting variation. In addition, we
detected contrasting evolutionary features for SERPINB11 in primates:
While primate phylogeny as a whole is under purifying selection, the
human lineage shows evidence for positive selection in a few codons,
all associated with the active SERPINB11. According to comparative
modeling studies, positively selected codons are suggested to reduce
SERPINB11’s ability to undergo the typical conformational changes
of inhibitory SERPINs - suggesting that it is evolving towards a new
function in humans. The recognition of significant correlations between
SERPINB11 variants and pathogen richness has led us to propose a
selective advantage through host-pathogen interactions, which may be
linked to an adaptive response combating the emergence of infectious
diseases during the Neolithic. This work represents the first description
of a resurrected gene in humans, and is likely to represent an example
of selection on standing variation triggered by drastic ecological shifts.

C06.5

Remarkably little homozygosity in first generation mixed race
individuals

J. F. Wilson'?, C. O’Dushlaine®*, R. Fraser’, R. McQuillan’;

"University of Edinburgh, Edinburgh, United Kingdom, ?EthnoAncestry Ltd,
Edinburgh, United Kingdom, SMassachusetts General Hospital, Boston, MA,
United States, “The Broad Institute of Harvard and MIT, Boston, MA, United
States.

Long runs of homozygosity (ROH) are ubiquitous features of human
genomes. There is, however, wide variation in the number and length
of ROH across individuals and populations due to their diverse
demographic histories: sub-Saharan African populations are the least
homozygous and Native South Americans the most. Using genomic
analysis we here demonstrate the remarkable lack of homozygosity in
mixed race individuals: first generation (F1) West African x European
individuals are the least homozygous of all, with an order of magnitude
fewer ROH than commonly observed in other populations. Their parents
may not share ancestors after the Out of Africa movement, ~70,000 years
ago. Populations may be ranked by increasing mean number of ROH:
(1) F1 West African x European; (2) F1 Afro-Caribbean x European; (3)
Afro-Caribbean; (4) sub-Saharan African (excluding hunter-gatherers),
F1 European x East African, F1 European x East Asian, Mauritian and
Seychellois; (5) F1 European x South Asian; (6) F2 Eurasian mixed
race individuals; (7) other Eurasians; and (8) Native North Americans.
Afro-Caribbeans have on average ~20% European ancestry, and these
haplotypes generate ROH in offspring with Europeans. F1 European
x East Asian individuals carry a similar complement of ROH to sub-
Saharan Africans, emphasising the great genetic diversity in Africa. The
variance in the number of ROH was highest for Native North Americans:
NROH was strongly inversely correlated with the large and variable
genomic estimates of European admixture. The reduction in genome-
wide homozygosity in mixed race individuals will reduce their risk for
diseases with a recessive genetic component.
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C06.6*

Microsatellite choice and Y chromosome variation: attempting to
select the best STRs to date human Y chromosome lineages

G. B. J. Busby, C. Capelli;

University of Oxford, Oxford, United Kingdom.

Recently the debate on the origins of the major European Y chromosome
haplogroup R-M269 has reignited, and opinion has moved away
from Paleolithic origins to the notion of a younger Neolithic spread of
these chromosomes from the Near East. We investigate the young,
STR-based Time to the Most Recent Common Ancestor estimates
proposed so far for R-M269 related lineages and find evidence for
an appreciable effect of microsatellite choice on age estimates. We
further expand our analysis to include a worldwide dataset of over 60
STRs which differ in their molecular attributes. This analysis shows
that by taking into account the intrinsic molecular characteristics of
Y chromosome STRs, one can arrive at a more reliable estimate for
the age of Y chromosome lineages. Subsequently, we suggest that
most STR-based Y chromosome dates are likely to be underestimates
due to the molecular characteristics of the markers commonly used,
such as their mutation rate and the range of potential alleles that
STR can take, which potentially leads to a loss of time-linearity. As a
consequence, we update the STR-based age of important nodes in
the Y chromosome tree, showing that credible estimates for the age of
lineages can be made once these STR characteristics are taken into
consideration. Finally we show that the STRs that are most commonly
used to explore deep ancestry are not able to uncover ancient
relationships, and we propose a set of STRs that should be used in
these cases.

C07.1

Impact of mtDNA mutations on mtDNA segregation throughout
human oogenesis

S. Monnot', N. Gigarel', D. C. Samuels?, P. Burlet', L. Hesters®, N. Frydman®,
R. Frydman?®, V. Kerbrat®, B. Funalot', A. Benachi*, J. Feingold’, A. Munnich’, J.
Bonnefont', J. Steffann’;

"INSERM unit U781, Necker Hospital, and Paris-Descartes University, paris,
France, 2Center for Human Genetics Research, Department of Molecular
Physiology and Biophysics, Vanderbilt University Medical Center, Nashville,

TN, United States, *Reproductive Medicine Department, A Beclere Hospital,
Clamart, France, *Gynaecology-Obstetrics Department, Necker Hospital, paris,
France.

Mitochondrial DNA (mtDNA) mutations cause a wide range of serious
diseases with high transmission risk and maternal inheritance. Owing
to the absence of therapy, couples at risk to transmit such disorders
commonly ask for prenatal (PND) and preimplantation diagnosis
(PGD). The lack of data regarding heteroplasmy distribution throughout
oogenesis, however hampers these procedures.

We tracked the segregation of 5 mtDNA mutations, namely m.3243A>G,
m.8344T>G m.8993T>G, m.9185T>C and m.10197G>A responsible
for MELAS, MERRF, NARP or Leigh syndrome during oogenesis,
by quantifying the corresponding mutant loads in 6 carriers, their 14
oocytes, 53 first polar bodies (PB1), and 65 early embryos thought to
estimate of the mature oocyte mutant load.

Our data indicate that

1/ mtDNA segregation is governed by random genetic drift for
m.3243A>G throughout the whole oogenesis.

2/ the size of the bottleneck operating during oogenesis i) is likely
to depend on the mutation type, and ii) is individual-dependent for
m.3243A>G.

3/ while the absence of mutation constantly correlates between
PB1 and the corresponding oocyte/embryo, mutant load may vary
significantly (+30%) between these 2 clonally-derived daughter cells,
irrespective of the mutation type, contrary to the data drawn from
mouse models.

4/ a selection event against high mutant load oocytes might occur
during meiosis.

5/ there is no correlation between the PB mutant load and the rate
of cleavage, suggesting that oocyte fertilization and early embryonic
development are not markedly affected by mtDNA mutations.

These data have obvious consequences on genetic counseling and
PND/PGD procedures in mtDNA inherited disorders.

C07.2

Pre-implantation genetic diagnosis offers a fair chance of having
unaffected offspring for mitochondrial DNA disorders

D. Hellebrekers', R. Wolfe?, A. Hendrickx', R. de Coo?, C. de Die’, J.
Geraedts', P. Chinnery*, H. Smeets’;

"Maastricht University Medical Center, Maastricht, Netherlands, 2School

of Public Health and Preventive Medicine, Monash University, Melbourne,
Australia, *Department of Pediatric Neurology, Erasmus MC-Sophia Children’s
Hospital, Rotterdam, Netherlands, “Institute of Human Genetics, Newcastle
University, Newcastle, United Kingdom.

Oxidative phosphorylation disorders due to maternally inherited
homoplasmic or heteroplasmic mtDNA mutations affect approximately
1/5,000 individuals. The mutation level of transmitted heteroplasmic
mtDNA point mutations varies significantly between embryos due to a
segregational bottleneck. Prenatal (PND) or pre-implantation genetic
diagnosis (PGD) of mtDNA disorders is complicated by the inability
to accurately predict the threshold of clinical expression for most
heteroplasmic mtDNA mutations. Here we tried to define a minimal
mutant level below which the chance for an embryo of being affected
is acceptably low, irrespective of the exact mtDNA point mutation. A
systematic review was performed on muscle mutant levels of 159
different heteroplasmic mtDNA point mutations derived from 327
unrelated patients or pedigrees, excluding three overrepresented
mtDNA mutations. We generated a distribution of mutation levels of
all affected individuals (n=195) and their unaffected maternal relatives
(n=19) from 137 pedigrees with a familial mtDNA mutation, and
predicted the risk of being affected given a varying mutant level. This
prediction required an assumption of overall prevalence of affected
status in familial pedigrees. For familial mutations, little difference
in mean muscle mutant level was observed between probands and
affected maternal relatives and between affected individuals with
a tRNA-versus protein-coding mutation. The overall prevalence of
affected status in familial pedigrees was estimated as 0.477. A 95%
or higher chance of being unaffected was associated with a muscle
mutant level of 18% or less. PGD provides carriers of heteroplasmic
mtDNA point mutations the opportunity to substantially increase the
chance of having healthy offspring.

C07.3

Multiplex massively parallel sequencing for noninvasive prenatal
diagnosis

B. H. W. Faas, L. E. L. M. Vissers, I. M. Janssen, J. de Ligt, A. Eggink, J. A.
Veltman, A. Geurts van Kessel;

Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands.

Blood plasma of pregnant women contains circulating fetal DNA,
with great potential for non-invasive detection of fetal chromosomal
aneuploidies. We have explored the possibility for multiplex massively
parallel sequencing to detect such fetal chromosomal aneuploidies.
From three women, carrying euploid fetuses (46,XY [N=1], 46,XX
[N=2]) blood samples were drawn prior to invasive procedures and
from five women, carrying aneuploid fetuses (47,XX,+21; 47,XY,+21;
47 XXX; 47,XX,+13; 47,XY,+18) blood samples were drawn after
invasive procedures. Samples were taken at various gestational ages,
ranging from 12* to 19**. DNA was isolated from 3.5-8 mL of plasma
using either a QlIAamp DSP Mini Blood Kit or a QlAamp Circulating
Nucleic Acid Kit. Sequencing libraries were prepared individually and
DNA was multiplexed after ligation of an unique sequencing barcode.
Sequencing was performed on a SOLID™ 4 system. Next, the
sequence reads were mapped to the human reference genome (hg19)
and quantified according to their genomic location. Subsequently,
C-scores per chromosome were calculated as described elsewhere.
Thresholds for aneuploidy were set at {>+3.0 and ¢<-3.0 for over- or
under-representation, respectively, of a chromosome.

All aneuploidies yielded ¢-scores >3.0 for the aberrant chromosomes
(range +3.38 to +9.43), whereas all other chromosomes were detected
as normal (range -2.27 to +2.31). Our data thus indicate that full-
blown fetal aneuploidies can be reliably detected in maternal plasma
using a multiplex massively parallel sequencing approach. Further
improvements in the rate of multiplexing samples to reduce costs and
increase efficiency are currently under investigation.
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C07.4*

The Use Of Array CGH for Prenatal Diagnosis Of Fetuses With
Congenital Malformations Detected By Ultrasound

P. D. Brady’, E. Mattheeuws?, J. A. Deprest®, J. P. Fryns? K. Devriendt’, J. R.
Vermeesch’;

"Centre for Human Genetics, K.U. Leuven, Leuven, Belgium, 2Centre for
Human Genetics, U.Z. Leuven, Leuven, Belgium, 3Fetal Medicine Unit, U.Z.
Leuven, Leuven, Belgium.

Karyotyping has remained the gold standard for the detection of
numerical and structural chromosome rearrangements for prenatal
genetic diagnosis. Molecular karyotyping by array CGH is now a widely
used technique for postnatal genetic analysis providing genome-
wide detection of genomic imbalances at a resolution far superior
to conventional karyotyping. The use of array CGH is an attractive
alternative in the prenatal diagnostic setting, given the ability to
overcome the resolution & time limitations of conventional karyotyping
or the locus-specific limitations of targeted analyses such as FISH &
MLPA.

We have undertaken a prospective study into the use of a high
resolution array for the prenatal diagnosis of pregnancies where
fetal abnormalities were detected on ultrasound scan. Over 100 fetal
samples have been analysed from amniotic fluid and chorionic villi,
using both direct and cultured material. Since UZ Leuven is a specialist
referral centre for fetuses with isolated congenital diaphragmatic
hernia (CDH), a subset of our referrals are from this cohort.

We show that array CGH detects a number of causal submicroscopic
imbalances in fetuses with ultrasound anomalies. Of particular interest,
our results allow us to refine the minimal critical region associated with
CDH on chromosome 15926 to a single gene, NR2F2 (COUP-TFII).
We demonstrate an average reporting time of 8 days for uncultured
material. We shall present our results, and also discuss our approach
to the interpretation and reporting of CNVs detected prenatally.

C07.5

Diagnostic utility of array-based comparative genomicv
hybridization (aCGH) in a prenatal setting

I. Maya', B. DavidoVv', Y. Zalzstein', E. Taub', M. Shohat"?;

"Raphael Recanati Genetic Institute, Rabin Medical Center, Beilinson Hospital,
Petah Tikva, Israel, 2Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv,
Israel.

Objective: Array-based comparative genomic hybridization (aCGH) is
a technique for detecting submicroscopic deletions and duplications.
There is limited information regarding its use in the prenatal setting.
Here, we present our experience of 431 prenatal aCGHs between
2006 and 2011.

Materials and Methods: We reviewed the medical files of 431 prenatal
cases seen in the Recanati Genetic Institute between 2006 and 2011
on whom prenatal aCGH was carried out.

Results: The indications for testing were fetal anomalies on ultrasound
(U/S) (43%), advanced maternal age (AMA)(20%), family history of a
disorder of unknown etiology (15%), parental concern (13%), Abnormal
routine karyotype (8%) and abnormal serum biochemical screening for
common fetal aneuploidies (1%).

Of 34 cases with a known abnormal karyotype, 26 (75%) had a normal
aCGH. This enabled us to reassure the families and the pregnancies
were continued. The remaining 8 (25%) showed an abnormal
aCGH, confirming the chromosomes were unbalanced, and were
terminated. Of 397 cases with a normal karyotype, 7 had an abnormal
aCGH and after genetic counseling they were terminated. Overall,
new clinically relevant results were detected by aCGH in 41 cases,
providing additional information for prenatal genetic counseling and
risk assessment.Conclusion: Our results suggest that prenatal aCGH
should be offered particularly in cases with abnormal U/S (detection
rate was 1:46). We found the rate of detecting an abnormality by aCGH
in low-risk pregnancies (normal fetal U/S) was 1:70, but larger studies
will be needed to expand our knowledge and validate our conclusions.

C07.6

Prenatal diagnostic testing of the Noonan syndrome genes in
fetuses with abnormal ultrasound findings

H. G. Yntema’, E. Croonen? W. Nillesen’, L. Martens’, M. Schepens’, M.
Ruiterkamp-Versteeg', H. Scheffer’, B. Faas', |. van der Burgt';
'Department of Human Genetics, Nijmegen, Netherlands, 2Department of

Pediatrics, Nijmegen, Netherlands.

Noonan syndrome is a genetically heterogeneous, autosomal
dominant disorder characterized by short stature, congenital heart
defects, distinctive facial features, and a variable degree of intellectual
deficits. The PTPN11 gene is involved in 50% of Noonan syndrome
cases, but is also found to be mutated in 9% of fetuses with cystic
hygroma and increased nuchal translucency (NT) (Lee et al. (Clin
Genet 2009;75:190)). In our laboratory parallel testing of PTPN11and
KRAS in fetuses with a normal karyotype and an increased NT showed
a mutation frequency of 16% [Houweling et al. (2010) Prenat Diagn
30:284]. Until now, we have investigated the DNA of 76 fetuses for
mutations in PTPN11, KRAS, SOS1, and RAF1. In 12 fetuses (15,8%)
a de novo mutation has been identified in either PTPN11 (n=8), RAF1
(n=3), or KRAS (n=1).

In an anonymous study the DNA of 62 other fetuses with increased NT
(>3.5 mm), cystic hygroma, hydrops fetalis or congenital heart disease
- with or without ventricular megaly and/or renal abnormalities- and a
normal karyotype, has been investigated for mutations in 10 genes
of the RAS-MAPK pathway. Besides potentially causative mutations
in PTPN11 (n=1), RAF1 (n-1), and SOST (n=1), also unclassified
variants in BRAF (n=1) and MAP2K1 (n=1) have been identified. We
conclude that prenatal testing for fetuses with an increased NT (>3.5
mm) should at least include PTPN11, RAF1 and KRAS sequencing. If
enough time and DNA is left, mutation analysis of SOS7, BRAF and
MAP2K1 should be considered.

C08.1*

A de novo paradigm for mental retardation

L. Vissers, J. de Ligt, B. van Bon, C. Gilissen, M. Willemsen, I. Janssen, J.
Schuurs-Hoeijmakers, M. Steehouwer, W. Nillesen, P. de Vries, K. van der
Donk, B. van Lier, P. Arts, H. Scheffer, N. Wieskamp, M. del Rosario, A. de
Brouwer, A. Hoischen, T. Kleefstra, B. de Vries, H. Brunner, J. Veltman;
Radboud University Nijmegen Medical Centre, Nijjmegen, Netherlands.

Recent studies have indicated that humans have an exceptionally
high per-generation mutation rate of 7.6 x 10° to 2.2 x 10%. These
spontaneous germ line mutations can have serious phenotypic
consequences when affecting functionally relevant bases in the
genome. In fact, their occurrence may explain why diseases with a
severely reduced fecundity remain frequent in the human population,
especially when the mutational target is large and comprised of many
genes. This would explain a major paradox in the evolutionary genetic
theory of cognitive disorders.

In this presentation, we will first describe our recent work on using a
family-based exome sequencing approach to test this de novo mutation
hypothesis in 10 patients with unexplained mental retardation’.
Unique non-synonymous mutations were identified and validated in
nine genes. Six of these, identified in different patients, were likely
pathogenic based on gene function, evolutionary conservation and
mutation impact. These findings provided a strong experimental
support for a de novo paradigm for mental retardation.

The clinical relevance and ultimate proof for disease-causality of these
novel genes lies in the identification of de novo mutations in additional
patients of similar phenotype. As such, we are currently screening
~1,200 patients with unexplained mental retardation for mutations
in YY1, representing one of these newly identified genes. Moreover,
we are extending our family-based exome sequencing approach to
100 patients to establish the diagnostic yield for de novo mutations in
patients with unexplained mental retardation.

Vissers et al. A de novo paradigm for mental retardation. Nature
Genetics 42: 1109-1112 (2010).

C08.2

Homozygosity mapping, exon enrichment and next generation
sequencing reveals single plausible gene defects in 72
consanguineous families with autosomal recessive intellectual
disability

H. Najmabadi’, H. Hu?, M. Garshasbi?, T. ZemaojteF’, S. S. Abedini’, W. Chen?*,
M. Hosseini', F. Behjati', S. Haas®, P. Jamali®, A. Zecha? M. Mohseni’, L.
Pdttmann?, L. Nouri', L. Moheb?, F. Larti’, R. Weissmann?, H. Darvish’, K.
Wrogemann?, V. Hadavi®, D. Wieczorek’, S. G. Firouzabadi’, M. Cohen®, Z.
Fattahi’, I. Rost’, F. Mojahedi’®, C. Hertzberg', A. Dehghan', A. Rajab™, M. J.
S. Banavandi', J. Hoffer?, M. Falah’, L. Musante?, V. Kalscheuer?, R. Ullmann?,
A. Kuss?, A. Tzschach? K. Kahrizi', H. H. Ropers?;
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Functional considerations and empirical data from animal models
suggest that most gene defects are inherited as recessive traits.
However, research into recessive disorders has lagged behind
because in Western societies with their small-size families, most
affected patients are isolated cases. Intellectual disability (ID) is a
particularly important problem of health care world-wide, and most
severe forms have a genetic etiology. Autosomal recessive forms of ID
(ARID) are thought to be more frequent than X-linked ones, particularly
in developing countries where parental consanguinity is common and
the incidence of ID is significantly elevated.

Here we report on the first systematic attempt to shed more light on the
molecular causes of ARID. By performing homozygosity mapping, exon
enrichment and next generation sequencing (NGS), we have identified
apparently causative gene defects in 72 out of 130 consanguineous
families from Iran and elsewhere. In 26 families, causative changes
were found in previously described disease genes. In three of these
genes, i.e. AHI1, SRD5A3 and PRKCG, allelic mutations were found
in more than one family. In 46 families, single apparently causative
mutations were detected in genes not hitherto implicated in ID or
related disorders such as autism, epilepsy or schizophrenia. Many
of these genes are involved in (the regulation of) transcription and
translation or other regulatory pathways known to be important for
brain function, while others interact directly with known ID genes. Thus,
the systematic identification of novel ID genes is also a potent strategy
to unravel the pathways and pathogenetic mechanisms underlying
cognitive disorders.

C08.3

Exome sequencing and ACAD9 mutation screening of patients
with complex | deficiency

T. Haack'?, K. Danhauser’, B. Haberberger', P. Freisinger®, S. Eck?, M.
Zeviani*, T. Strom™?, T. Meitinger'?, H. Prokisch'?;

"TU Munich, Institute of Human Genetics, Munich, Germany, 2Helmholtz
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Faulty energy supply due to defective oxidative phosphorylation is
the biochemical signature of mitochondrial disorders, a genetically
heterogenous group of rare, severe and highly invalidating human
conditions. For a majority of patients, the molecular basis of the
disorder remains unknown and there is an urgent need for new
diagnostic strategies. We have recently used an exome sequencing
strategy based on a single patient with a complex | deficiency to
identify a pathogenic mutation in ADAD9, which codes for a member
of the acyl-CoA dehydrogenase (ACAD) protein family. We had also
shown that treatment of patient fibroblasts with riboflavin rescues the
phenotype.

Here we demonstrate the efficacy of exome sequencing in combination
with cellular assays in 12 additional unrelated complex | patients and
the results of ACAD9 mutation screening in a group of 100 complex |
patients. We found pathogenic variants in three known disease genes
coding for mitochondrial proteins in four patients. In two instances, the
pathogenic role of novel variants was established by the correction
of the biochemical defect on expression of the wild-type protein in
patient’s fibroblasts. Fibroblasts of five patients with ACAD9 mutations
were treated with riboflavin, the vitamin precursor of the FAD moiety,
which is the catalytic cofactor of ACADs, is known to foster their

assembly and stability. Riboflavin treatment of all five mutant cell lines
resulted in a significant increase of complex | activity. This supports
previous accounts of beneficial effects of a high dosage riboflavin
regimen in ACAD9 patients.

C08.4

Next Generation diagnosis of Glycogen Storage Diseases

F. Smith’, T. Cullup’, C. Deshpande? M. Champion?, H. Mundy?, K.
Bhattacharya®, S. Abbs’, S. C. Yau';

'GSTS Pathology, London, United Kingdom, ?Guy’s and St Thomas NHS
Foundation Trust, London, United Kingdom, Children’s Hospital at Westmead,
Sydney, Australia.

Glycogen storage diseases (GSD) are heterogeneous disorders
caused by mutations in one of 18 genes encoding proteins of the
glycogen metabolism pathway. Clinical and genetic heterogeneity
between GSD subtypes makes diagnosis lengthy and costly, requiring
numerous clinical assessments including muscle or liver biopsy,
followed by sequencing for mutations in a sequential ‘gene-by-gene’
manner in some cases. We have developed a rapid and cost effective
Next Generation diagnostic test to screen all 18 genes simultaneously.
A bespoke Agilent SureSelect in-solution DNA array is used to capture
~1Mb genomic sequence from all 284 exons of the GSD genes. The
captured material is sequenced on the lllumina GAllx platform with
up to 12 samples per lane, using index tagging to reduce costs. The
massive capacity of such instruments ensures adequate sequencing
coverage (>30x) of target exons +/- 50bp, to accurately detect
heterozygous variants. Validation experiments have correctly detected
homozygous and heterozygous single nucleotide sequence variants,
deletions ranging from 1bp to 38bp, a complex indel of 27bp, and
large CNVs. We have tested 16 patients diagnosed clinically with GSD
and have detected pathogenic mutations in 14, in the AGL, PHKA2,
PHKB, PHKG2, PYGL, PYGM and SLC37A4 genes. Compared with
the current costly and lengthy investigation of these patients, including
sequential gene sequencing in some cases, this comprehensive
mutation screen for GSD provides cheaper and faster diagnosis
within a number of weeks rather than months or even years. This Next
Generation diagnosis changes the patient’s investigative pathway,
reducing the need for alternative invasive diagnostic procedures.

C08.5

High Throughput Genetic Analysis in Patients with Hereditary
Retinal and Optic Nerve Diseases

S. Biskup', B. Wissinger?, T. Scheurenbrand®, S. Kohl?, D. Boehm?;

"Herte Institute for Clinical Brain Research, Tiibingen, Germany, 2Molecular
Genetics Laboratory, Institute for Ophthalmic Research Centre for
Ophthalmology University Clinics Tuebingen, Tiibingen, Germany, *CeGaT
GmbH, Tiibingen, Germany.

Hereditary retinal dystrophies (RDs) and optic nerve degenerations
(ONDs) are amongst the genetically most complex and heterogenous
conditions. Up to now more than 180 genes have been described to
be implicated in RDs and ONDs. However it has been estimated that
mutations in the known genes account for only ~ 50% of all affected
subjects. Current genetic diagnostics based on mutation scanning
techniques (e.g. HRM, dHPLC, SSCP) and Sanger sequencing on
capillary sequencing machines frequently takes several month or
years and is laborious and cost-intensive. Such considerations, as
well as the demand to clarify the remaining 50% of unsolved cases,
have resulted in an initiative to transfer hereditary ophthalmic disease
diagnostics to the high-throughput sequencing (HTS) arena.

Methods: DNA is enriched for the coding and flanking intronic/UTR
sequences of a panel of 190 genes known to be associated with RD
and OND diseases using a custom designed Agilent SureSelect kit.
Sequencing is performed using barcoded libraries on a single Oct
on the SOLID 4 platform. The basic data analysis is performed with
Bioscope v1.2. All variants and putative deletions are re-sequenced by
the gold standard Sanger sequencing or quantitative PCR, respectively.
Results: Here, we present the results of the high throughput
analysis in 50 patients. We will demonstrate how so far genetically
undiagnosed cases could be solved by our newly developed method.
Most interestingly, we are able to detect different types of mutations
including SNVs, as well as copy number variations ranging from small,
large up to whole exon deletion.
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Multiplex Targeted High-Throughput Sequencing for mendelian
cardiac disorders identified oligogenic inheritance
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Research and Swiss Institute of Bioinformatics, Lausanne, Switzerland.
Cardiomyopathies and arrhythmias are common, seemingly
mendelian autosomal dominant cardiac disorders known as primary
cause of sudden cardiac death in young adults. These diseases are
characterized by a remarkable genetic heterogeneity, which makes it
difficult to unravel the causative mutation in a diagnostic laboratory.
To circumvent these limitations, we explored targeted high-throughput
sequencing of multiplexed indexed samples. Five patients suffering
from different mendelian cardiac disorders were analysed. We
designed a capture microarray with the total genomic length of 1
Mbp that includes all exons/splicing sites of 132 genes involved in
cardiovascular mendelian disorders. In Patient 1 with arrythmogenic
right ventricular dysplasia (ARVD) and a known PKP2 frameshift
deletion, an additional novel nonsense variant was found in Sodium
Channel V (SCN5A) gene (p.Lys991X). In Patient 2 with hypertrophic
cardiomyopathy (HCM), a novel missense variant in Acid Alpha-
Glucosidase (GAA) gene and a second novel missense variant in the
desmoglein-2 (DSG2) gene were identified. In Patient 4 with long-
QT syndrome (LQTS) two missense variants in two different channel
genes (SCN5A and KCNQ) were found. Finally, in Patient 5 with
LQTS, a novel missense variant in the Fibrillin (FBN1) gene (Marfan
syndrome) was detected. We did not identify any pathogenic mutation
in Patient 3 with HCM. To our knowledge, this is the first report of
such common oligogenic inheritance in mendelian cardiac disorders.
Multiplex targeted high-throughput resequencing holds considerable
promises for molecular diagnosis of highly heterogeneous disorders in
clinical practice and allows a better understanding of the complexity of
mendelian disorders.

C09.1

Dystrophinopathies and X-inactivation pattern: about 26
symptomatic carriers at pediatric age

S. Mercier', A. Toussaint?, C. Beugnet?, C. De Baracé?®, A. Toutain’, M.
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Aim: to define molecular basis underlying different clinical phenotypes
of symptomatic DMD carriers at pediatric age.

Methods: 26 cases of early symptomatic DMD carriers followed in the
french neuromuscular network were investigated. We report findings
concerning clinical presentation, muscular histological analysis and
type of gene mutation, as well as X-chromosome inactivation (XCI)
patterns using DNA extracted from peripheral blood or muscle.
Results: The initial symptoms were significant weakness (88%) or
exercise intolerance (27%). Clinical severity varied from a Duchenne-like
progression to a very mild Becker-like phenotype. Cardiac dysfunction
was present in 19% of the cases. Cognitive impairment was worthy of
notice as 27% of the carriers are concerned. The muscular analysis
was always contributive revealing muscular dystrophy (83%), mosaic
in immunostaining (81%) and dystrophin abnormalities in Western Blot
analysis (84%). 73% had exonic deletions or duplications and 27% had
point mutations. XCI pattern was biased in 62% of the cases.
Interpretation: We report the largest series of manifesting DMD
carriers and show that exercise intolerance and cognitive impairment
may reveal symptomatic DMD carriers. The complete histological and
immunohistological study of the muscle is the key of the diagnosis
leading to the dystrophin gene analysis. Our study shows also that
cognitive impairment in symptomatic DMD carriers is associated with

mutations in the distal part of the DMD gene. XCI study does not
fully explain the mechanisms as well as the wide spectrum of clinical
phenotype, though a clear correlation between the severity of the
phenotype and inactivation bias was observed.

C09.2

Development of systemic antisense treatment in dystrophic
mouse models for Duchenne Muscular Dystrophy

A. Aartsma-Rus’, C. Tanganyika-de Winter', T. Karnaoek?, J. C. T. van
Deutekom?, G. B. van Ommen’;

"Leiden University Medical Center, Leiden, Netherlands, ?Prosensa
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Antisense-mediated reading frame restoration is a promising
therapeutic approache for Duchenne muscular dystrophy (DMD). It
uses antisense oligonucleotides (AONs) to induce exon skipping to
reframe mutated dystrophin transcripts, allowing synthesis of internally
deleted, partly functional dystrophins. Proof of concept has been
obtained in cultured cells and the mdx mouse model and this approach
is currently tested in clinical trials by Prosensa/GSK (GSK2402968
and PRO044) and AVI Biopharma (AVI-4658).

The 2-O-methyl phosphorothioate (20MePS) chemistry used in
the Prosensa/GSK trials has favorable pharmacokinetic properties,
as it binds serum proteins, preventing clearance by the kidney and
increasing serum half life. Uptake by healthy muscle is low, but is up to
10-fold higher in dystrophic muscle in animal models.

Here, we tested the safety and efficacy of high dose (200 mg/kg/week)
AON treatment for up to 6 months in mouse models with varying levels
of severity: mdx mice (mild phenotype) and mdx mice with one utrophin
allele (mdx +/-; intermediate phenotype). This was well tolerated.
Notably, in the more severely affected mdx +/- mice the therapeutic
effect was larger: exon skipping and dystrophin levels were higher, the
creatine kinase levels were more decreased and rotarod running time
was more increased. Preliminary results suggest that AON levels in
the muscles of the more severely dystrophic mdx +/- are higher than in
those in mdx mice, confirming the hypothesis that AON uptake is aided
by the disease pathology.

These results are encouraging for long term trials in patients, recently
initiated by Prosensa Therapeutics/GSK.

C09.3*

A guideline for CHD7 analysis

N. Janssen’, J. E. H. Bergman', R. M. W. Hofstra’, L. H. Hoefsloot?, C. M. A.
van Ravenswaaij-Arts’;
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CHARGE syndrome is a multiple congenital malformation syndrome.
The causative gene, CHD7, was identified in 2004 and is a large gene
comprising 37 coding exons. Not surprisingly, patients with a CHD7-
mutation have a more variable phenotype than patients diagnosed
with CHARGE syndrome based on the currently used clinical criteria.
This raises the question whether CHARGE syndrome is a clinical or
molecular diagnosis and in which patients CHD7-analysis should be
done.

We explored the phenotypic spectrum of our cohort of 280 patients with
a CHD7-mutation. The phenotype was highly variable, but external ear
anomalies, cranial nerve dysfunction, semicircular canal hypoplasia
and psychomotor delay were almost always present. In comparison
with clinically diagnosed CHARGE patients cleft lip and/or palate and
genital hypoplasia occurred more frequently and congenital heart
defects less frequently in patients with a CHD7-mutation. In 5-10%
of patients with typical CHARGE syndrome no CHD7-mutation could
be identified. In these patients CHARGE syndrome remains a clinical
diagnosis. In contrast, 14-17% of the patients with a CHD7-mutation
do not fulfil the clinical criteria for CHARGE syndrome and in these
patients CHD7-analysis can be helpful to establish the diagnosis.
Confirming the diagnosis is important for the clinical surveillance of the
patients. Moreover, finding a CHD7-mutation enables counselling of
recurrence risk and reproductive options.

We propose a guideline for CHD7-analysis and indicate in which
patients imaging of the semicircular canals is helpful. This guideline
can help clinicians in their diagnostic work-up of patients suspected of
CHARGE syndrome.
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The new Ghent criteria: What do they change?
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The diagnosis of Marfan syndrome (MFS) is challenging, and
international criteria have been proposed. New diagnostic criteria for
Marfan syndrome were released in 2010, giving more weight to aortic
root aneurysm and ectopia lentis. We aimed to compare the diagnosis
reached by applying this new nosology vs. the 1996 Ghent nosology in
a well-known series of 1,009 probands defined by the presence of an
FBN1 mutation. 83% of patients could be classified as MFS according
to the new nosology as compared to 89% according to the 1996 Ghent
criteria. For the remaining 17% of patients, insufficient criteria had
been reported to make a diagnosis of MFS, and the patients would
be classified as ectopia lentis syndrome (ELS), Myopia - mitral valve
prolapse - Aortic root dilation - Skeletal findings - Striae syndrome
(MASS), Mitral Valve Prolapse Syndrome (MVPS); or potential MFS in
patients aged less than 20 years. The possibility has to be considered
that these patients would go on to develop classic MFS with time.
Although the number of patients for a given diagnosis differed only
slightly, the new nosology led to a different diagnosis in 15% of cases:
10% of patients with a previous diagnosis of MFS were classified as
ELS or MASS in the absence of aortic dilatation; conversely, 5% of
patients could be reclassified as MFS according to the new nosology
in the presence of aortic dilatation in his personal or familial history.
Whatever is the diagnosis, aortic follow-up is mandatory in all patients.
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Mutations in SMAD3 in the TGF-B pathway cause a new
syndromic form of aortic aneurysms and dissections with early-
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Aortic aneurysms represent an important cause of cardiovascular
morbidity and mortality. Thoracic aortic aneurysms and dissections are
a main feature of some connective tissue disorders, such as Marfan
syndrome and Loeys-Dietz syndrome.

We delineated a new syndrome presenting with aneurysms,
dissections and tortuosity throughout the arterial tree in association
with mild craniofacial features and skeletal and cutaneous anomalies.
In contrast with other aneurysm syndromes, most of these affected
individuals presented with early-onset osteoarthritis. We therefore
propose to refer to this disorder as aneurysms-osteoarthritis syndrome
(AOS). We recently mapped the genetic locus to chromosome
15q22.2-24.2. Subsequentely, we identified mutations in SMAD3. This
gene encodes a member of the TGF-B pathway that is essential for
TGF-B signal transmission. SMAD3 mutations lead to increased aortic
expression of several key players in the TGF-f pathway, including
SMAD3. We identified seven different mutations in unrelated families
with AO syndrome. We present extensive clinical and molecular data
from these patients among which a large family with 29 affected
individuals.

Molecular diagnosis will allow early and reliable identification of
cases and relatives at risk for major cardiovascular complications.
Our findings provide models to study the development of both arterial
wall anomalies and osteoarthritis and endorse the TGF-B signaling
pathway as the primary pharmacological target for the development
of new treatment strategies for aortic aneurysms and osteoarthritis.

C09.6

Novel Ehlers-Danlos Syndrome caused by mutations in the
CHST14 gene - Expanding the Phenotype
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Ehlers-Danlos Syndrome (EDS) is a heterogenous group of disorders
characterized by varying degrees of connective tissue hyperextensibility.
In 2010 a new type of EDS was described in patients of Japanese
and of Turkish descent presenting with craniofacial characteristics,
contractures and joint and skin laxity. All patients had mutations in the
CHST14 gene coding for the enzyme dermatan 4-O-sulfotransferase.
We present the detailed clinical findings in 2 sisters of Afghani
descent born to consanguineous parents. The patients presented
with multiple contractures, progressive joint and skin laxity and
hemorrhagic diathesis following minor trauma. Prenatal evaluation of
patient 2 identified possible Dandy-Walker variant, prominent amnion-
chorionic separation, bilateral club feet and clenched hands. Platelet
aggregometry and electron microscopy revealed normal function
and ultrastructure. Cultured fibroblasts produced normal amounts of
fibronectin and elastin but demonstrated lack of collagen Ill production,
lack of extracellular deposition of collagen 1 fibers and a peculiar
intracellular retention of Collagen |. Both patients were found to be
homozygous for a novel missense mutation in the CHST14 gene.
The identification of two additional patients with this disorder raises
awareness of the pan-ethnicity of the condition and expands our
knowledge regarding its clinical manifestations. Our studies show that
the condition has to be considered in cases presenting prenatally with
clenched fists and amnion-chrion separation, that the facial features
are characteristic regardless of ethnicity and the bleeding diathesis in
these patients are not the result of thrombocytopathy. We also expand
the knowledge regarding the collagen abnormalities in this condition.
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Exome sequencing reveals mutations in the retromer protein
VPS35 as cause for Parkinson’s disease
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Parkinson’s disease is the second most common neurodegenerative disorder
affecting 1%-2% of the population above the age of 60. It is characterized
by degeneration of dopaminergic neurons in the nigrostriatal pathway and
other monoaminergic cell groups in the brainstem leading to bradykinesia,
resting tremor, muscular rigidity, and postural instability as well as non-motor
symptoms. To identify rare causal variants in late-onset Parkinson’s disease
(PD), we investigated a family from Austria with 16 affected individuals by
exome sequencing. We found a missense mutation, D620N, in the retromer
protein VPS35 in all seven affected family members that are alive. By screening
additional PD cases, we saw the same variant co-segregating with the disease
in an autosomal dominant mode with high penetrance in two further families with
five and ten affected members, respectively. Genotyping showed that the shared
haplotype extends across 65 kilobases around VPS35. Screening the entire
VPS35 coding sequence in additional 860 cases and 1014 controls revealed six
further non-synonymous missense variants. Three were only present in cases,
two only present in controls, and one present in cases and controls. D620N and
a further variant detected in a PD case, R524W, were predicted to be damaging
by sequence-based and molecular dynamics analysis. VPS35 is a component of
the retromer complex which mediates retrograde transport between endosomes
and the trans-Golgi network and which has recently been described to be
involved in Alzheimer’s disease.
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Fine mapping of the celiac disease locus on 3g27-g28 harboring

the LPP gene
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Results from meta-analysis in genome-wide association studies
(GWAS) revealed 26 loci to be associated with celiac disease, a
common immune-mediated disease. The majority of the celiac loci
also overlapped with results form GWAS conducted in other immune-
mediated diseases, suggesting a shared genetic origin. One of the most
strongly associated loci was found on 3927-28 and this regions also
seemed rather unique for celiac disease (rs1464510, p= 2.98 x 10,
OR=1.29). The region of association (18955-18960 Mb) is confined to
within the LPP gene but to refine the region of association even further
and to identify the haplotypes driving the association, we set out to
fine-map the LPP region using different celiac populations, Dutch (803
cases and 846 controls), Finnish (647 cases and 1829 controls) and
Italians (497 cases and 543 controls). We used genotype data from
the celiac disease GWAS to look for others SNPs associated in this
region in each population and also checked their linkage disequilibrium
(LD) with rs1464510. We found different SNPs in each population with
suggestive association and LD in Dutch (rs1559810, p=1.2 x 10?2,
r2=0.8, D’= 0.9), Italian (rs6790359, p=7.8 x 104, r? = 0.2, D’=0.9) and
Finnish (rs9851967 p=2.1x10%, r?=0.6, D’=0.8). Future analysis will
focus on an imputated dataset, using IMPUTE 2 with HapMap Il and
1000 Genomes Project as reference panels. To help to identify rare
variants we plan to use additional European cohorts with high-density
genotyping across the LPP region, including Spanish, UK, Pollish, and
two non- European cohorts (Saharawi and Indian).
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A genome-wide association study identifies 2 loci associated
with heart failure due to dilated cardiomyopathy
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In this first genome-wide association study of heart failure due to
dilated cardiomyopathy (DCM) with discovery and replication cohorts

comprising overall 2344 cases and 2410 controls we identified two
DCM-associated SNPs, rs10927875 and rs2234962 with respective
P-values of 9.5 x 10-10 and 4.0 x 10-12 in the combined data set. The
first SNP is located at a locus on 1p36.13 which exhibit a yin/yang
haplotype structure encompassing several genes including HSPB7.
The second SNP on 10g26.11 is located within BAG3 and is non-
synonymous. Sequencing of BAG3 exons in patients with familial DCM
identified several damaging mutations which were absent in healthy
individuals, suggesting that they are causal for familial DCM. HSPB7
and BAG3 encode for non-structural proteins important for autophagy,
which implicates perturbed protein processing as a new mechanism
underlying DCM-associated heart failure.

C10.4*

Accumulation of common lipid variants influences
atherosclerosis, and incident cardiovascular disease

S. M. Willems, A. Dehghan, A. Hofman, B. A. Oostra, J. Witteman, C. M. van
Duijn, A. Isaacs;

Erasmus MC, Rotterdam, Netherlands.

Arecent genome-wide meta-analysis of >100,000 individuals identified
multiple loci associated with LDL-C, HDL-C and TG. Risk scores
computed from the top SNPs in those loci successfully discriminated
low-lipid controls from individuals with extreme lipid values. These same
scores were used to test the hypothesis that the cumulative effects
of common SNPs are associated with sub-clinical atherosclerosis
and incident coronary heart disease (CHD) in the Rotterdam Study
(n=8131) and a Dutch family-based cohort, the Erasmus Rucphen
Family Study (n=2081). Both included measurements of carotid intima
media thickness (IMT) and plaques. The Rotterdam Study additionally
included information on incident CHD (mean follow-up time=11 years).
Controlled for age and sex, the LDL-C risk score was associated with
IMT (P=0.021) and strongly associated with plaque (P=1.7x107%).
Cox proportional hazards models were used to assess Ml and CHD
incidence. For each standard deviation increase in the LDL-C score,
the hazard ratio (HR[95%C.l.]) for Ml was 1.14[1.04,1.25] (P=0.006)
compared to the mean score. For CHD, the per SD increase in risk
was HR[95%C.l.]=1.10[1.04,1.50] (P=0.003). Exclusion of prevalent
cases and control for additional covariates minimally affected the point
estimates. The HDL-C risk score was nominally associated with plaque
(P=0.049). We found no associations with the TG risk score and clinical
outcomes. In conclusion, an accumulation of common genetic variants
with small effects on lipid levels, particularly LDL-C, can significantly
impact sub-clinical and clinical outcomes. As our knowledge of genetic
variation increases, pre-clinical genetic screening tools might enhance
the prediction and prevention of clinical events.

C10.5

Lipidomic Profiles as Endophenotypes for Predicting Diabetes
Progression in Mexican Americans

J. E. Curran’, J. M. Weir?, C. Bellis’, M. A. Carless’, J. B. Jowett?, M. C.
Mahaney’, T. D. Dyer', H. H. H. Goring’, A. G. Comuzzie', L. Alimasy’, P. J.
Meikle?, J. Blangero®;

"Texas Biomedical Research Institute, San Antonio, TX, United States, *Baker
IDI Heart and Diabetes Institute, Melbourne, Australia.

Lipids are a highly diverse class of molecule with essential roles in
cellular structure, signaling, and energy storage. Dysregulation of lipid
metabolism can lead to the development of various diseases including
Alzheimer’s, atherosclerosis, and diabetes. These lipid molecules may
represent endophenotypes that are closer to gene action than classical
lipid markers, and extremely valuable for genetic analysis. In a large-
scale analysis of the human lipidome, we profiled 1,202 Mexican
Americans from the San Antonio Family Heart Study, identifying and
quantifying 356 different lipid species. We then performed quantitative
genetic and genome-wide association analyses, using ~1,000,000
SNPs, to identify genetic factors influencing lipidomic profile variation.
Most of the 356 lipid species are significantly heritable in our
population. Results identified 128 lipid species that predict progression
to diabetes in non-diabetics followed for ~10 years. The single best
predictor of progression to diabetes is dhCer (dihydroceramide) 18:0,
the biosynthetic precursor to ceramide 18:0. dhCer is significantly
heritable (h?=0.247; p=1.6x10°) and is markedly increased in diabetics
(p=2.5%x107). In non-diabetics, those that progress to diabetes
show higher dhCer 18:0 levels at baseline than non-progressors
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(p=2.2x108). This predictive relationship is maintained (p = 1.2x10-
4) after accounting for baseline fasting glucose and insulin levels,
indicating this lipid component may be an independent predictor of
risk. A genome-wide association analysis reveals two rare SNPs
on chromosome 3p22 (between SNORA62 and MOBP) exhibiting
significant association with dhCer 18:0 levels (p=9x10-). Our results
suggest that lipidomic profiles may represent endophenotypes that
may help us identify genes involved in diabetes development.

C10.6*

Genetic association study of SNPs discovered from low
coverage exome sequencing of 1000 phenotypically
characterized Danish individuals

T. Sparso’, A. Albrechtsen?, L. Skotte?, N. Grarup’, T. Jorgensen?®, Y. L, J.
Wang’, R. Nielsen®, T. Hansen®, O. Pedersen’;

"Marie Krogh Center for Metabolic Research, University of Copenhagen,
Copenhagen, Denmark, 2Department of Biology, University of Copenhagen,
Copenhagen, Denmark, *Research Centre for Prevention and Health, Glostrup
University Hospital, Glostrup, Denmark, *Beijing Genomics Institute, Shenzhen,
China, *Departments of Integrative Biology and Statistics, UC Berkeley,
Berkeley, CA, United States, SHagedorn Research Institute, Copenhagen,
Denmark.

Background and hypothesis: Genome-wide association studies
(GWAS) have driven the identification of multiple new loci contributing
significantly to modulation of the fasting plasma glucose levels in
humans. However, the explained heritability is still very modest.

We hypothesize that novel exome variation not captured by GWAS
may contribute to the missing heritability of fasting plasma glucose
levels.

Methods: Exome capturing of 1000 Danish individuals were performed
on the Nimblegen 2.1M followed by next generation resequencing
with a mean depth of x8. Within a 34Mb targeted region we identified
70,182 SNPs with a MAF>1%.

Any association between the identified SNPs and fasting plasma
glucose level was evaluated directly from the sequencing data, by
accounting for the uncertainty of the genotype rather than on the called
genotypes. The tests are based on score statistics which require less
numerical optimization than conventional likelihood ratio test.

Results: We find many novel and known variants with allelefrequency
down to 1% that associate with fasting plasma glucose levels at the
significance level of<10-3. However, we were not able to replicate
any of the top 20 variants by direct genotyping in independent study
populations of 9,893 individuals.

Conclusion: Low-coverage exome sequencing driven association
studies yield many novel low frequency-and common variants;
however; it seems that there are no single low-frequency variants in
the examined exome with a large effect on the fasting plasma glucose
levels on its own, suggesting the need for testing various burden tests
to evaluate the cumulative impact of multiple variants within the same
locus.

C11.1

Mutations of CEP152 encoding a centrosomal protein cause
Seckel syndrome with defective DNA damage response

E. Kalay', G. Yigit?, Y. Aslan®, K. Brown?, E. PohP, L. Bicknell’, H. Kayserili®, Y.
L2, B. Tiystiz’, G. Niirberg®, W. Kiess®, M. Koegl', I. Baessmann®, K. Buruk,
B. Toraman’, S. Kayipmaz'?, S. Kul®, M. Ikbal™, D. Turner’s, M. Taylor®, J.
Aerts™, C. Scott’®, K. Milstein™, H. Dollfus’’, D. Wieczorek'®, H. Brunner', M.
Hurles™, A. Jackson®, A. Rauch?’, P. Niirberg?, A. Karagtizel', B. Wollnik?;
'Department of Medical Biology, Faculty of Medicine, Karadeniz Technical Uni-
versity, Trabzon, Turkey, ?Institute of Human Genetics, University of Cologne,
Cologne, Germany, *Department of Pediatrics, Faculty of Medicine, Karadeniz
Technical University, Trabzon, Turkey, *Chromosome Biology Group, Medical
Research Council Clinical Sciences Centre, Imperial College School of Medici-
ne, Hammersmith Hospital, London, United Kingdom, *Medical Research Coun-
cil (MRC) Human Genetics Unit, Institute of Genetics and Molecular Medicine,
Western General Hospital, Edinburgh, United Kingdom, ’Department of Medical
Genetics, Istanbul Medical Faculty, Istanbul University, Istanbul, Turkey, "De-
partment of Pediatric Genetics, Cerrahpasa Medical Faculty, Istanbul Universi-
ty, Istanbul, Turkey, éCenter for Molecular Medicine Cologne (CMMC), University
of Cologne, Cologne, Germany, *Department of Women and Child Health,
Hospital for Children and Adolescents, University of Leipzig, Leipzig, Germany,
"°Preclinical Target Development and Genomics and Proteomics Core Facili-

ties, German Cancer Research Center, Heidelberg, Germany, '"Department

of Clinical Microbiology, Faculty of Medicine, Karadeniz Technical University,
Trabzon, Turkey, "?Department of Oral Diagnosis and Radiology, Faculty of
Dentistry, Karadeniz Technical University, Trabzon, Turkey, *Department of Ra-
diology, Faculty of Medicine, Karadeniz Technical University, Trabzon, Turkey,
"“Department of Medical Genetics, Faculty of Medicine, Karadeniz Technical
University, Trabzon, Turkey, "*Wellcome Trust Sanger Institute, Wellcome Trust
Genome Campus, Hinxton, Cambridge, United Kingdom, "*Division of Human
Genetics, National Health Laboratory Service and The University of Witwaters-
rand, Johannesburg, South Africa, "Centre de Référence pour les Affections
Rares Génétique Ophtalmologique, Service de Génétique Médicale, Hopitaux
Universitaires de Strasbourg, Strasbourg, France, "®Institut fiir Humangenetik,
Universitéatsklinikum Essen, Essen, Germany, Department of Human Genet-
ics, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands,
20Institute of Medical Genetics, Ziirich University, Ziirich, Switzerland.

Seckel syndrome is a rare autosomal recessive disorder characterized
by intrauterine growth retardation, short stature, severe microcephaly
associated with mental retardation, and a typical “bird-headed” faci-
al appearance. Using a genome-wide SNP homozygosity mapping
strategy we identified a homozygous donor splice-site mutation in
CEP152 cosegregation with the disease in six Turkish families. Inde-
pendently, we identified CEP152 as causative gene in an additional
Seckel patient born to consanguineous parents using an exome se-
quencing strategy. Furthermore, additional screening identified two
other patients carrying compound heterozygous mutations in CEP152.
CEP152 encodes a 1654 amino acid protein that was originally iden-
tified in a proteomic screen of human centrosomes. We could show
that CEP152 deficient fibroblasts show severe defects in mitosis and
spindle organization resulting in cells with multiple centrosoms and
abnormal nuclei pattern. In addition, Seckel cells showed an overall
increased sensitivity to oxidative stress and responded with increa-
sed apoptosis. Furthermore, DNA-damage response was impaired
in cells with mutated CEP152 confirming a functional link between
centrosomal function and DNA repair responses. We could show that
impaired CEP152 function leads to genomic instability via increased
H2AX phosphorylation due to enhanced activation of ATM signaling
pathways. These findings provide evidence for an important role
of CEP152 in DNA damage response and genome maintenance.
In summary, we identified the centrosomal protein CEP152 as a novel
protein involved in the maintenance of genomic integrity and in the abi-
lity to respond to DNA damage, and show that that recessive loss-of-
function mutations in CEP152 can cause Seckel syndrome in humans.

C11.2

NEK1 mutations cause short rib-polydactyly syndrome type
Majewski

C. T. Thiel', K. Kessler', A. Giessl?, A. Dimmler®, S. Shalev*®, S. von der

Haar’, D. Zahnleiter', H. Stoess’, E. Beinder®, R. Abou Jamra', A. B. Ekici',

N. Schroeder-Kress?, T. Aigner®, T. Kirchner', A. Reis’, J. Brandstaetter?, A.
Rauch™;

"Institute of Human Genetics, Erlangen, Germany, 2Animal Physiology,
Erlangen, Germany, °Institute of Pathology, St. Vincentius Hospital, Karlsruhe,
Germany, “Genetic Institute, Emek Medical Center, Afula, Israel, >Rappaport
Faculty of Medicine, Technion-Israel Institute of Technology, Haifa, Israel,
SPrivate Clinic Kossakiewicz, Nuremberg, Germany, ’Institute of Pathology,

St. Johannisstift, Paderborn, Germany, 8Department of Obstetrics, University
Hospital, Zurich, Switzerland, °Institute of Pathology, Leipzig, Germany,
"O(Institute of Pathology, Munich, Germany, "Institute of Medical Genetics,
Zurich, Switzerland.

Defects of ciliogenesis have been implicated in a wide range of human
phenotypes and play a crucial role in different signal transduction
pathways and cell cycle coordination. We thoroughly delineated the
clinical, radiographic, and histological phenotype of the autosomal-
recessive short-rib polydactyly syndrome Majewski type. Parametric
multipoint linkage and haplotype structure analysis confirmed a linked
interval with a maximum LOD score of 2.95 (17.36 Mb / 18.65 cM) on
chromosome 4 encompassing 38 genes. Assuming an overlap of the
phenotypic spectrum of our patients with other ciliopathies, we used
known genes of the cilia proteome database and compared them with
the genes in our candidate interval. The NIMA-related kinase 1 (NEK1)
gene was highlighted as homozygous mutant mice show polycystic
kidney disease, craniofacial anomalies, and growth reduction.
Sequencing of NEK17 identified a homozygous nonsense and a
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homozygous splice-site mutation in the affected persons of two
consanguineous families as the underlying cause. NEK7 encodes a
serine/threonine kinase with proposed function in DNA double-strand
repair, neuronal development, and coordination of cell cycle-associated
ciliogenesis. With immunofluorescence analyses we confirmed that
the absence of functional NEK1 significantly decreases the number of
ciliated fibroblasts and alters the structural morphology of the primary
cilium in vivo as well. Transmission electron microscopy indicated
a defect in progression from stage | after vesicular accumulation of
ciliogenesis to stage Il and subsequent failure of axoneme growth.
We further substantiate a proposed digenic diallelic inheritance of
ciliopathies by identification of heterozygous mutations in NEK7 and
DYNC2H1 in a further non-consanguineous family.

C11.3*

Whole Exome Sequencing Identifies The Genetic Cause Of A
New Ciliopathy Syndrome

A. M. Waters’, F. Lescai®>, S. Christou’, A. Brooks', E. Chanudet’, D. Charu®, R.
Kleta?, M. Hubank?, E. Stupka? M. Winey?®, P. L. Beales';

TInstitute of Child Health, London, United Kingdom, 2UCL Genomics, London,
United Kingdom, 3Guy’s Hospital, London, United Kingdom, “RFH, UCL,
London, United Kingdom, ®University of Colorado, Denver, CO, United States.
Gene identification in rare single-gene disorders significantly lends to
the understanding of key developmental and physiological processes.
As 85% of all disease-causing mutations are within coding exons, the
recent application of massive parallel sequencing with exon capture
has shown the efficacy of this technique in the rapid identification of
mutations in Mendelian disorders. Herein, the genetic basis of a novel
syndrome was sought in a non-consanguineous kindred consisting
of 6 offspring where 4 exhibited mid-gestation intrauterine death.
Dysmorphic features included cleft palate, high nasal bridge, short
columella, micrognathia, wide mouth and low set ears. Systemic
features included renal hypoplasia, duodenal atresia and cerebellar
vermis hypoplasia with hydrocephalus, pre and post-axial polydactyly
consistent with a predicted ciliopathy. Linked regions were identified
on 1p31.1, 4q,19p13.3 and 20g13.13 using high density SNP arrays
(Affymetrix 250k/sty and lllumina 550K). As the identified regions were
large, whole exome capture (Nimblegen EZ Exome SR, v1) followed
by massively parallel sequencing (lllumina GAllx) was employed. A
novel compound heterozygous loss of function mutation involving
an essential splice site and a truncating change were found in an
annotated gene which segregated with affected family members.
Subcellular localization revealed a nuclear, centrosomal and basal
body localization for this protein. Gene knockdown in zebrafish
results in a ciliopathic phenotype consisting of curved body axis,
U-shaped somites, microcrania, microphthalmia, cardiac oedema
and renal cysts. Whole exome sequencing has identified compound
heterozygous mutations in a new ciliopathy gene and supports its role
in gene identification in rare and novel syndromes.

C11.4

Costal2 (KIF7) mutations cause fetal Hydrolethalus and
Acrocallosal syndromes and expand the ciliopathy spectrum
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""Hépital Armand Trousseau, Paris, France, "?Imagine Fondation-Hopital
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KIF7, the human ortholog of Costal 2, represents a key component
of the Hedgehog (Hh) signaling pathway. Here we report mutations
in KIF7 in patients with Hydrolethalus and Acrocallosal syndromes
(HLS and ACLS), two multiple malformation disorders with overlapping
features such as polydactyly, mid-line brain abnormalities, and cleft
palate. Consistent with a role of KIF7 in Hh signaling, we show a
deregulation of most of the Gli transcription factor targets and impaired
GLI3 processing in KIF7 mutated patient tissue, as well as defects in
primary cilia length in fibroblast cells. KIF7 is also a likely contributor
of alleles across the ciliopathy phenotypic spectrum; sequencing
of a diverse patient cohort revealed several missense mutations
which, upon in vivo testing were shown to be detrimental to protein
function. Consistent with an epistatic role for such alleles, in vivo
genetic interaction studies indicated that KIF7 could exacerbate the
phenotype induced by the loss of other ciliopathy transcripts. Our data
demonstrate the role of KIF7 in the Sonic Hedgehog signaling pathway
in humans through the regulation of Gli targets, its role in primary cilia
function and expand the clinical spectrum of ciliopathies.

C11.5%

Sensenbrenner syndrome is caused by dysfunctional IFT-A
mediated retrograde transport in the cilium

H. H. Arts’, E. M. H. F. Bongers', D. A. Mans', S. E. van Beersum’, M. M. Oud’,
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"Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands,
2Université Paris Descartes, Paris, France, *University Medical Center Utrecht,
Utrecht, Netherlands.

Sensenbrenner syndrome (a ciliopathy) is mainly characterized by
skeletal and ectodermal anomalies, and can be accompanied by other
features (e.g. chronic renal disease). We performed SNP array analysis
and positional candidate gene sequence analysis in two siblings with
Sensenbrenner syndrome of a consanguineous Moroccan family. Both
patients suffered from nephronophthisis, and the youngest sibling
had end-stage renal disease since the age of 3 years. We identified
a homozygous mutation in the initiation codon of C14ORF179 in both
siblings. C140RF179 encodes IFT43, a subunit of the intraflagellar
transport complex A (IFT-A) machinery of primary cilia. We show that
the mutation disrupts translation; due to the mutation translation starts
at an ATG in exon 2 instead of at the canonical initiation translation
codon in exon 1. This results in a shortened N-terminally truncated
IFT43 protein. The IFT-A protein complex (together with the dynein
motor) drives retrograde axonemal transport in the cilium. We show
that in fibroblasts of one of the affected siblings, disruption of IFT43
affects this transport from the tip of the cilium to its base. In fibroblasts
of the patient with mutated C7140ORF179, we found that IFT-B complex
proteins aberrantly accumulate in the ciliary tips. Interestingly, we
observed the same defect in fibroblasts from a Sensenbrenner
syndrome patient with mutations in WDR35/IFT121, encoding another
IFT-A subunit. Our results suggest that Sensenbrenner syndrome is
caused by dysfunctional IFT-A mediated retrograde transport in the
cilium.

C11.6*

CCDC39 is required for assembly of inner dynein arms and the
dynein regulatory complex and for normal ciliary motility in
humans and dogs
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Primary ciliary dyskinesia (PCD) is an inherited disorder characterized
by recurrent infections of the upper and lower respiratory tract,
reduced fertility in males and situs inversus in about 50% of affected
individuals (Kartagener syndrome). It is caused by motility defects
in the respiratory cilia that are responsible for airway clearance, the
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flagella that propel sperm cells and the nodal monocilia that determine
left-right asymmetry. Recessive mutations that cause PCD have been
identified in genes encoding components of the outer dynein arms,
radial spokes and cytoplasmic pre-assembly factors of axonemal
dyneins, but these mutations account for only about 50% of cases
of PCD. We exploited the unique properties of dog populations to
positionally clone a new PCD gene, CCDC39. We found that loss-
of-function mutations in the human ortholog underlie a substantial
fraction of PCD cases with axonemal disorganization and abnormal
ciliary beating. Functional analyses indicated that CCDC39 localizes
to ciliary axonemes and is essential for assembly of inner dynein arms
and the dynein regulatory complex.

C12.1

A genome wide study reveals rare CNVs exclusive to Alzheimer
Disease extreme phenotypes

A. Rovelet-Lecrux'?, S. Legallic’?, D. Wallon'3, J. Flaman?, T. Frebourg?, D.
Hannequin'?, D. Campion’?4;
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University, Institute for Biomedical Research, Rouen, France, “Research
Department, CH du Rouvray, Sotteville les Rouen, France.

Autosomal dominant early onset Alzheimer disease (ADEOAD)
is a rare condition with a prevalence rate estimated to 5.3 per 100
000 persons at risk. Mutation screening of more than 150 ADEOAD
families, ascertained in France by the National Centre for early-onset
AD (CNR-MAJ) has shown that mutations of APP, PSEN1 and PSEN2
genes account for 85 % of ADEOAD families. We hypothesised that
rare copy number variants (CNVs) could be involved in ADEOAD
families without mutations in known genes. Using high resolution
array CGH, we assessed the presence of rare copy number variants
(CNVSs) in two highly selected disease groups, 21 unrelated ADEOAD
cases without alteration on APP, PSEN1 and PSEN2 genes and 12
isolated Alzheimer disease (AD) cases with age of onset before 55
years. This analysis revealed the presence of 7 singleton CNVs (4 in
ADEOAD and 3 in isolated cases) not present in 1078 controls, thus
yielding a nominal significance for association of every CNV with AD
of p=0.019 in the ADEOAD group and p=0.011 in the isolated cases
group, respectively. Strikingly, 4/7 rearrangements target genes
encoded proteins that are tightly related to Amyloid 8 (AB) peptide
metabolism or signalling. Although these variants are individually rare
and restricted to particular subgroups of patients, their characteristics
strongly support the causal role in human pathology of a set of
genes coding for molecules suspected for a long time to modify AR
metabolism or signalling and for which animal or cellular models had
already been developed.
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Loss of Cav1.3 (CACNA1D) function in SANDD syndrome, a
novel human channelopathy with bradycardia and congenital
deafness
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Hearing impairment occurs in approximately 1 out of 500 newborns.
Most cases with congenital deafness are of genetic origin. We
identified a homozygous founder mutation in the alternatively spliced
exon 8B of CACNA1D, the gene encoding the pore-forming aAtna1-

subunit of voltage-gated Ca 1.3 L-type calcium (Ca*) channels,
in two consanguineous deafness families. The mutation results in
an insertion of a glycine residue in a highly conserved region near
the channel pore. Ca,1.3 channels tightly control Ca?-dependent
glutamate release at cochlear inner hair cell (IHC) ribbon synapses
in response to sound and the diastolic depolarization in sinoatrial
node (SAN) pacemaker cells. Targeted deletion of Ca 1.3 channels
in mice causes deafness and pronounced, non-fatal SAN arrhythmia
and bradycardia. Strikingly, all patients also had pronounced SAN
dysfunction with SAN arrhythmia, bradycardia and junctional escape
rhythms. We termed the condition SANDD syndrome (sinoatrial node
dysfunction and deafness). We analyzed the biophysical properties
of wildtype and mutant Ca 1.3 channel complexes using whole-cell
patch-clamp recordings. Homozygous individuals lack significant
L-type Ca?" currents from exon 8B-containing Ca 1.3 channels. The
SANDD phenotype and mouse mRNA expression studies suggest
that the exon 8B splice variant is predominant in human IHC and SAN
pacemaker cells. The CACNA1D mutation underlying SANDD results
in non-conducting calcium channels and altered voltage-dependent
gating. Our results constitute the first evidence that Ca 1.3 channels
are involved in human cardiac pacemaking, implying them as a
potential drug target for controlling heart rate in disease conditions.
Regular cardiological follow-up of SANDD patients seems appropriate
to avoid cardiovascular complications.

c12.3

Validating massive parallel sequencing as a diagnostic tool for
seizure disorders
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Switzerland, “Department of Paediatrics, University of Tuebingen, Tuebingen,
Germany, *Department of Neurology, University of Tuebingen, Tuebingen,
Germany.

Introduction: The epilepsies are common neurological disorders with a
strong genetic impact. Consequently, understanding the genetic basis
of seizure disorders will provide novel insights into the underlying
pathophysiology and result in novel diagnostic and therapeutic
avenues. With our approach we aim to reveal the genetic basis of
epileptic disorders in so far unresolved cases.

Methods: Genomic DNA is enriched for a panel of 485 genes using
a custom designed Agilent SureSelect in solution kit. 265 of the 485
genes are known causative genes for seizure disorders comprising
all relevant epilepsy phenotypes. The remaining genes on the panel
represent putative candidate genes for epileptic disorders. Sequencing
is performed on the SOLID 4 platform. We developed a diagnostic
pipeline to (i) identify regions that are underrepresented with reads, (ii)
identify potentially pathogenic SNVs, (iii) identify small insertions and
deletions and (iv) identify larger indels including whole exon deletions
and duplications. All variants and putative deletions are then validated
using conventional methods.

Results: We sequenced 20 so far genetically undiagnosed cases with
a broad spectrum of epilepsy phenotypes. We present an overview of
the number of detected sequence alterations comprising mutations,
possibly damaging variants as well as benign SNPs in both well-known
epilepsy genes and putative candidates.

Conclusion: We have successfully established a fast and cost efficient
genetic screening method for patients with seizure disorders. By
applying this approach we hope to uncover both known and unknown
sequence variants and give new insights in genetic factors involved in
epileptogenesis.

C12.4

The XLID protein PQBP1 is a novel regulator of RNA metabolism
L. Musante, U. Fischer, A. Grimme, V. M. Kalscheuer;

Max-Planck Institute for Molecular Genetics, Berlin, Germany.

The polyglutamine binding protein 1 (PQBP1) gene plays an important
role in X-linked intellectual disability (XLID). To date, about 25 families
with a mutation in this gene have been identified. Common clinical
features include intellectual disability, microcephaly, and short stature.
Most of the mutations cause frameshifts, which result in premature
stop codons. Interestingly the mutant mRNA is only partially degraded
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via nonsense mediated mRNA decay and truncated protein exists
(Musante et al., 2010).

To unravel the pathomechanism of the disease, we have searched
for novel PQBP1 interactors. We have found several splicing factors,
belonging to the SR protein family, which are important regulators of
alternative splicing. One of the newly found PQBP1 interactors, SRp20,
is highly expressed in brain. In RNA-protein immunoprecipitations,
we could show that, in addition to SRp20 protein, the PQBP1 protein
complex contains SRp20 mRNA. As other SR proteins, SRp20 is able
to modulate its own protein level, by regulating alternative splicing
of its RNA. To test whether PQBP1 is involved in this feedback
mechanism, we have knocked-down PQBP1 and overexpressed
a minigene containing the alternatively spliced exon of SRp20. RT-
PCR experiments indicated that knock-down of PQBP1 significantly
increased skipping of the alternatively spliced exon. Real time RT-PCR
on endogenous SRp20 mRNA confirmed these results. Interestingly,
rescue experiments performed with mutant PQBP1 constructs
revealed deficient splicing activity. Confirmation of several PQBP1
regulated target RNAs are in progress. Taken together, we provide the
first evidence that the XLID PQBP1 protein plays a key role in nuclear
RNA metabolism.

C12.5*

Genetic cause for infantile mitochondrial cardiomyopathy
identified by exome sequencing

H. Tyynismaa’, A. Gétz', L. Euro’, P. Ellonen’, T. Hyétyléinen?, R. H.
Héaméldinen’, J. Tommiska', T. Raivio’, M. Oresic?, R. Karikoski', K. O. J.
Simola®, A. Paetau’, T. Tyni', A. Suomalainen’;

"University of Helsinki, Helsinki, Finland, 2VTT, Espoo, Finland, *Tampere
University Hospital, Helsinki, Finland.

Mitochondrial dysfunction is an important cause of infantile
cardiomyopathies, but most patients with the devastating, fatal disorder
still remain without a molecular diagnosis. Here we investigated the
molecular background of the disease in a patient who died at the
age of 10 months of hypertrophic mitochondrial cardiomyopathy. The
mitochondrial respiratory chain complexes were severely disturbed in
the patient’s heart and to a lesser extent in the skeletal muscle and
brain. Since pathogenic mitochondrial DNA mutations were excluded
as the cause of disease, we sequenced the whole-exome of the patient
to reveal the underlying nuclear disease gene. Over 65,000 SNPs were
identified and filtered using our on-site-pipeline. The data analysis
led to a single gene encoding a novel mitochondrial protein, which
was found to contain a homozygous missense mutation. Compound
heterozygous mutations in the same gene were identified in a second
family, with two affected children, who died of antenatal/neonatal
hypertrophic cardiomyopathy. Protein modeling predicted different
functional consequences of the two mutations for the enzyme activity,
offering an explanation for the neonatal vs infantile disease onset in
the patients. Our example shows that disease mutations of single
patients can be identified by whole-exome sequencing. Consequently,
the genetic background of pediatric mitochondrial cardiomyopathies
is now starting to unravel. In conclusion, we have identified a new
genetic cause of infantile cardiomyopathy, which may also underlie
unexplained antenatal death.

C12.6

A novel GPI-deficiency related disorder: multiple congenital
anomalies-hypotonia-seizures syndrome is caused by a
mutation in PIGN

G. Maydan’, I. Noyman?, A. Har-ZahaV®, Z. Ben Neriah?, M. Pasmanik-Chor®, A.
Yeheskel, A. Albin-Kaplanski', |. Maya', N. Magal’, A. J. Simon®, G. Rechavi®?,
M. Shohat'?, R. Straussberg®’, L. Basel-Vanagaite®®;

'Rabin Medical Center, Petah Tikva, Israel, 2Schneider Children’s Medical
Center of Israel, Petah Tikva, Israel, *Tel Aviv University, Tel Aviv, Israel,
“Hadassah Hebrew University Hospital, Jerusalem, Israel, °The Chaim Sheba
Medical Center, Ramat Gan, Israel, °Schneider Children’s Medical Center of
Israel and Rabin Medical Center, Petah Tikva, Israel.

Background. There are currently three human diseases known to
be caused by mutations in proteins involved in GPI synthesis. We
report on a hitherto undescribed GPI-deficiency related disorder.
This autosomal recessive syndrome is characterised by dysmorphic
features and multiple congenital anomalies together with severe
neurological impairment, chorea and seizures leading to early death.

Methods. Homozygosity mapping was performed using Affymetrix
Human Mapping 250k Nspl arrays. Sequencing of all coding exons
of the candidate genes was performed with primer sets designed
using the Primer3 program. Fluorescence Activated Cell Sorting was
performed using conjugated antibody to CD59. Staining, acquisition
and analysis was performed on a FACSCalibur flow cytometer.
Results. We mapped the disease locus to 18g21.32-18922.1 and
identified the disease-causing mutation, ¢.2126G>A (p.Arg709GIn), in
PIGN, which encodes glycosylphosphatidylinositol (GPI) ethanolamine
phosphate transferase 1, a protein involved in GPI-anchor biosynthesis.
Arginine at the position 709 is a highly evolutionarily conserved residue
located in the PigN domain. The expression of GPI-linked protein
CD59 on fibroblasts from patients as compared to that in a control
individual showed a ten-fold reduction in expression, confirming the
pathogenic consequences of the mutation on GPI-dependent protein
expression. Conclusions. The abundant expression of PIGN in various
tissues is compatible with the diverse phenotypic features observed in
the patients and with the involvement of multiple body systems. The
presence of developmental delay, hypotonia and epilepsy combined
with multiple congenital anomalies, especially ano-rectal anomalies,
should lead a clinician to suspect a GPI deficiency-related disorder.

C13.1*

Copy Number Variants in a Large Pedigree of Inbred Mice

C. N. Henrichsen, E. Chaignat, A. Valsesia, J. Chrast, N. Walters, A.
Reymond;

University of Lausanne, Lausanne, Switzerland.

Copy number variation (CNV) is an important source of genomic
diversity that plays a role in disease, adaptation and evolution.
Recent reports suggested the existence of hotspots favouring the
appearance of CNVs in germline and somatic tissues, however the
mutation rate of these variants remains largely unspecified. Rates of
3.6x10-3 to 1.1x10-2 have been estimated from 10 CNVs of 14 sub-
populations of the C57BL/6J strain. Similarly, human parent-offspring
trios allowed estimating a rate of 3x10-2 for a broader CNV size range.
To assess how CNV alleles are transmitted from one generation to
the next and estimate their mutation rate, we setup a large brother-
sister mating of C57BL/6J mice over nine generations, for a total of
692 mice. We used high-resolution CGH arrays (2.1M features, mean
probe spacing 1.2kb) to detect CNVs in 45 representative individuals
from this cohort. We combined three independent detection methods,
a Bayesian HMM, GADA and Nexus5.1, to identify 485 CNV regions
(CNVRs) covering 24Mb (1%) of the mouse genome. We selected 185
high-confidence CNVRs and determined their absolute copy number
with nanoString nCounter in the complete pedigree. To infer CNV
alleles from absolute copy number for each individual, we devised a
semi-automated strategy relying on trio information. We followed the
inheritance of existing CNVs and identified de novo CNVs, some of
which appeared multiple times independently in different branches of
the pedigree. This allowed calculating a genome-wide mutation rate
and ascertain general or gender-specific segregation bias of a large
number of CNVs in a large pedigree.

C13.2

Balanced translocation and copy number detection in
hematologic disorders by array CGH

L. G. Shaffer', R. Schultz', V. Cawich’, C. Valentin’, S. Minier', L. McDaniel"?,
N. Neill', S. Byerly’, A. Morton’, B. C. Ballif';

Signature Genomics, Spokane, WA, United States, 2Sacred Heart Medical
Center, Spokane, WA, United States.

Microarray-based comparative genomic hybridization (aCGH) can
detect submicroscopic copy-number alterations (CNAs) throughout
the genome, but the technique cannot detect balanced translocations,
which are important markers for hematologic disease. We report
the development of a microarray-based technology coupled with
linear DNA amplification, termed translocation-CGH (tCGH), that
can identify and characterize balanced translocations in addition
to CNAs. With this technology, we have developed tCGH assays
for eight different hematologic disorders that simultaneously test for
the presence of multiple, clinically relevant balanced translocations
associated with each disease. Our data demonstrate the utility of the
assay with the detection of >20 different balanced translocations in a
variety of disease specimens. The ability of this technology to detect
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clinically relevant balanced translocations, to identify specific partner
chromosomes precisely, to delineate the molecular breakpoints within
the single genes involved and to reveal submicroscopic CNAs at these
breakpoints provides distinct advantages over the current standard of
chromosome and fluorescence in situ hybridization (FISH) analysis. In
addition, this technology is of value when cytogenetics or FISH fails,
is ambiguous, or is discordant. The novel findings revealed by tCGH
will have a profound impact on future algorithms used in the diagnosis,
prognosis and treatment of individuals with hematologic and other
malignancies.

C13.3

A standardized statistical decision procedure for mosaic
detection by array CGH.

B. Sikkema-Raddatz, L. F. Johansson, T. Dijkhuizen, C. M. A. van
Ravenswaaij-Arts, R. J. Sinke, G. J. te Meerman;

Department of Genetics, Groningen, Netherlands.

Somatic chromosomal mosaicism is a well established cause for
mental retardation and multiple congenital abnormalities (MR/MCA).
In 0.4 - 1% of patients with MR/MCA a mosaic pattern is detected
(Hoang et al, 2010). It has been reported that array-CGH is able to
detect up to 5% mosaicism (Conlin et al, 2010). However, until now,
detection of mosaicism is predominantly based on visual inspection of
the graphical representation of the array results.

We developed a statistical decision procedure to detect mosaic
genotypes. Input parameters are the assumed a priori probability,
e.g. the chance of 0.0001% that at a certain chromosomal region
mosaicism is present, the variability of probe intensities, the desired
area under the curve (AUC) of the receiver operating characteristic
(ROC) curve and the mean deviation of a specific interval. The output
is the minimal number of adjacent probes needed for a significant
deviation of the interval from the mean array intensity. For practical use
we constructed tables. If an observed number of probes in an interval
with a known average ratio surpass the threshold number of probes
needed for the specific interval ratio given in the table, mosaicism is a
reasonable explanation and confirmation studies should be performed.
We aim to evaluate this decision procedure in a retrospective
approach using 2000 patients with MR/MCA including 14 confirmed
mosaics detected by visual inspection of the graph. The results of this
retrospective study will be presented as well as a practical guideline for
the use of the table in daily practice.

C13.4

A significant proportion of private inherited CNVs has
pathogenic relevance in intellectual disability: clinical-genetic
survey in 40 families.

M. Zollino, D. Orteschi, G. Marangi, S. Lattante, M. Murdolo, S. Ricciardi, G. Neri;
Institute of Medical Genetics, Universita Cattolica del Sacro Cuore, Roma, ltaly.
During routinary array-CGH analysis applied to the diagnosis of
intellectual disability, private CNVs inherited from an apparently
healthy parent represent an emerging category of chromosome
imbalances with no clear-cut significance. It was recently suggested
that rare inherited CNVs have to be considered benign variants.

We analyzed by a-CGH a total of 756 patients with intellectual
disability usually associated with multiple phenotypical anomalies.
Chromosomes imbalances were detected in 230 of them (30%). We
classified the observed CNVs in the following categories: 1) clearly
pathogenic, 132/756 (17.5 %); 2) likely benign: 58/756 (7.7 %); 3) with
uncertain significance: 40/756 (5.3 %). This last category included
private CNVs inherited from an apparently healthy parent, but not
reported in Database of Genomic Variants. Each private inherited CNV
was evaluated for gene content, size and nature of the rearrangement
(deletion vs duplication), parental origin and the associated clinical
phenotype. New and more detailed information about clinical history
of the family were collected in each case. To speculate whether the
observed CNV could act as pathogenic factor in intellectual disability,
we looked at the following mechanisms: 1) mosaic status in unaffected
parents (FISH on metaphase chromosomes or interphase nuclei)
2) reduced expressivity; 3) imprinting effects; 4) uncoverage of a
recessive allele.

A total of 18 of 40 private inherited CNVs (44%), resulted to have
pathogenic relevance. Specificity of both the genetic and clinical
profile, and mechanisms, are discussed.

C13.5*

The power of high resolution non-targeted array-CGH in
identifying intragenic rearrangements responsible for Cohen
syndrome

S. EL Chehadeh-Djebbar’, L. Faivre’, A. Moncla?, B. Aral’, C. Missirian?,

C. Popovici?, P. Rump?, A. van Essen?, A. Frances®, N. Gigot®, V. Cusin’, A.
Masurel-Paulet’, M. Payets, C. Ragon®, N. Marle®, A. Mosca-Boidron®, F. Huet',
I. Balikova’, J. Teyssier®, F. Mugnereté, C. Thauvin-Robinet!, P. Callier’;

"Centre de Génétique, Hbpital d’Enfants, CHU de Dijon, Dijon, France,
2Département de Génétique Médicale, Hopital d’Enfants de la Timone,
marseille, France, SLaboratoire de Génétique Moléculaire, Plateau Technique
de Biologie, CHU Dijon, Dijon, France, *Department of Genetics, University
Medical Center, Groningen, Netherlands, °Service de Génétique, Hopital Font-
Pré, Toulon, France, SLaboratoire de Cytogénétique, Plateau Technique de
Biologie, CHU de Dijon,, Dijon, France, "Centre for Human Genetics, University
Hospitals, Leuven, Belgium.

Cohen syndrome (CS) is a rare autosomal recessive inherited
disorder that results from mutations of the VPS13B gene. It has
been recently showed that copy number variation (CNVs) at VPS13B
locus could result in CS when present in a compound heterozygous
state associated to a point mutation or in a homozygous state. We
screened for the VPS13B gene 54 patients from 46 families with CS
and identified at least one mutation in 12 families, 6 of which had
mutations in compound heterozygous state, 1 in a homozygous state
and 5 had only one mutation. 244K array-CGH was performed in 2
groups, group 1 including the 5 families with one mutation and group
2 including families with no mutation but fulfilling the Chandler and
Kolehmainen’s criteria, to seek to identify a large intragenic event. We
identified a CNV in 3/5 families from group 1 and in 1/9 families from
group 2. A targeted 8x15K array-CGH was used in the 2 groups to look
for a smaller intragenic rearrangement not detected by the 244K array-
CGH but did not reveal any additional rearrangement. When pooling
the different series, we found that a CNV could be detected in 33%
of families with CS and showed that all of them could be detected by
244K array-CGH. These results confirm that CNVs are a major cause
of CS and allowed us to suggest that non-targeted 244K array-CGH
could be easily used as an initial screening method for the molecular
diagnosis of CS.

C13.6*

Nasal speech and hypothyroidism are common hallmarks of
12915 microdeletions.

S. Vergult', D. Krgovic?, B. Loeys™?, S. Lyonet*, A. Liedén®, B. Anderlid®, F.
Sharkey?, S. Joss’, G. Mortier®, B. Menten’;

"Center for Medical Genetics, Ghent University Hospital, Ghent, Belgium,

2L aboratory of Medical Genetics, University Medical Centre Maribor,

Maribor, Slovenia, *Departement for Medical Genetics, Antwerp, Belgium,
*INSERM, Paris, France, *Department of Clinical Genetics and Institution of
Molecular Medicine and Surgery, Centre of Molecular Medicine, Karolinska
Universitetssjukhuset, Stockholm, Sweden, °South East Scotland Cytogenetics
Laboratory, Western General Hospital, Scotland, United Kingdom, "West of
Scotland Regional Genetics Service, Institute of Medical Genetics, Yorkhill
Hospital, Glasgow, United Kingdom.

Array CGH has led to the identification of several microdeletion
syndromes by screening individuals with shared phenotypical
characteristics. By combining array CGH data from large cohorts
of patients, the screening of overlapping microdeletions is made
possible, which in turn can lead to the identification of shared
phenotypic characteristics. Here we present the clinical and molecular
data of three previously unreported patients with submicroscopic
overlapping deletions distal to the 12914 microdeletion syndrome at
chromosome bands 12q15qg21.1. The deletions presented in this study
vary from 2.5 Mb to 2.59 Mb in size with a 1.34 Mb common deleted
region containing six RefSeq genes. To our knowledge, only seven
patients have been reported with deletions in this region (Meinecke
et al., 1987; Watson et al., 1989; Perez Sanchez et al., 2004; James
et al., 2005; Tocyap et al., 2006;.Yamanishi et al., 2008; Schluth et
al., 2008). The deletion breakpoints in the literature vary from 12913
to 12923 and are associated with growth retardation, developmental
delay and dysmorphic features. The previously reported cases were
detected with standard cytogenetic techniques, except for the patient
of Tocyap et al. (2006) where localization of microsatellite markers
was investigated and the patient from Schluth et al. (2008) which
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was fine mapped using a 1 Mb resolution array. Although a variable
clinical phenotype is present in all patients, the three patients reported
here all present with developmental delay or learning disability, nasal
speech and hypothyroidism. In this study we further elaborate on the
genotype-phenotype correlation associated with this deletion.

C14.1*

Cutting edge technology and old-fashioned relationships:

ethical reflections on incidental findings arising from whole
genome and exome sequencing

G. M. Christenhusz, K. Devriendt, K. Dierickx;

Katholieke Universiteit Leuven, Leuven, Belgium.

Incidental findings, a common issue in neurology and oncology, are
a pressing ethical issue in next generation sequencing because of
that technology’s potential to deliver an enormous amount of often
unsought for information of widely varying significance. This paper
is based on a systematic literature review of ethical reflections on
the issue of incidental findings, specifically those arising from whole
genome and whole exome sequencing in clinical and research
genetics. A number of electronic databases were searched using
the term “incidental findings” and variations of (bio)ethics, (bio-)
medical and research, and 25 articles were ultimately included for
systematic review as being detailed ethical reflections on incidental
findings in general or incidental findings in clinical and research
genetics in particular. The ethical issues raised can be divided into
two main clusters. One cluster revolves around the incidental findings
themselves. This cluster includes ongoing debate on how to classify
incidental findings, a classification that determines whether and
how disclosure to the patient or research participant will proceed. A
second cluster revolves around the relationships between the various
parties involved: professionals, patients or research participants, their
families, the wider society, and overseeing bodies such as Institutional
Review Boards. Where the emphasis is placed in each relationship
has a bearing on the disclosure process, and there is a notable tension
between research and clinical practice. We conclude that, cutting edge
technologies notwithstanding, personal relationships between medical
professionals and patients or research participants are key in realising
the full promise of whole genome and exome sequencing.

C14.2

Public attitudes towards genetic testing revisited. Comparing
opinions between 2002 and 2010

E. Vermeulen, L. Henneman, C. G. Van El, M. C. Cornel;

VUmc, Amsterdam, Netherlands.

Background: Ten years after the Human Genome Project, medicine
has yet to see any large part of the promised benefits, and experts
have tempered their high expectations. Aim of this study is to compare
public attitudes and expectations concerning genetic testing over the
years (2002 vs. 2010).

Methods: Cross-sectional questionnaire survey of a consumer panel
representative for the Dutch population. The questionnaire was sent to
1,385 members (>20 years). A similar panel was used in 2002.
Results: In 2010 and 2002, the response was 70% (978) and 63%
(817), respectively. More respondents (64%) now believe that
knowledge about the genetic background of disease will help people
to live longer as compared to 2002 (43%). Respondents want genetic
tests to be available (64% vs. 61% in 2010 and 2002, respectively).
Respondents also think that genetic testing will become more normal
in different situations (57% vs. 45%).

Expectations on negative aspects of testing changed over time. On the
one hand, respondents think more often that a dichotomy will emerge
between people with ‘good’ and ‘bad’ genes as a consequence of
testing (38% vs. 22%). On the other hand, respondents seemed less
concerned that genetic tests would become necessary for establishing
the height of health insurance premiums (34% vs. 42%).
Conclusions: The results suggest that over the past ten years,
expectations of benefits, potential use and impact on society of
genetic testing have increased among the public, as have worries on
inequity, while worries about genetic testing for health insurance have
decreased.

C14.3

Survey of European clinical geneticists on awareness,
experiences and attitudes towards direct-to-consumer genetic
testing

P. Borry, H. C. Howard;

Centre for Biomedical Ethics and Law, 3000, Belgium.

An increasing number of private companies are now offering direct-
to-consumer (DTC) genetic testing services. The tests offered range
from tests for single gene, highly penetrant disorders to susceptibility
tests for genetic variants associated with common complex diseases
or with particular non-health-related traits. The aim of this study was
to collect information regarding the awareness, experiences and
attitudes of European clinical geneticists about genetic tests and test
interpretations sold directly to consumers. European clinical institutes
where genetic counselling is offered to patients were contacted. One-
hundred and thirty-one of the three-hundred eligible respondents (44%)
answered a questionnaire. Eighty-six percent (110/128) of the clinical
geneticists said they were aware that companies are advertising and
selling genetic tests directly-to-consumers. Of the 44% (54/121) of the
respondents who had been contacted by patients who underwent DTC
testing, almost all respondents (98%, 47/48) did discuss test results
with the patients. The following respondents somewhat or strongly
agreed that DTC genetic tests should be legally banned for following
tests: prenatal gender tests (69%, 77/112); genome scans (63%,
70/112), 54%, athletic performance (54%, 61/113), preconceptional
carrier tests (53%, 59/112) and ancestry testing (27%, 30/113).
The results indicate that most European clinical geneticists have
only limited experience with patients who have accessed direct-to-
consumer genetic testing, however, these physicians are entering into
patient-physician interactions with patients when requested to do so.

C14.4

Familial Breast cancer: Is it time to move from a reactive to a
proactive role?

1. Nippert', H. Harris? C. Julian-Reynier’, J. Schmidtke*, C. J. van Asperen®, A.
Tibben®, D. G. Evans’;

"Women'’s Health Research, Westfalische Wilhelms-Universitat, Miinster
Medical School, Miinster, Germany, 2GenEd Coordinating Centre, University of
Manchester, Manchester, United Kingdom, U912, INSERM, IRD, Aix-Marseille
Université, Institut Paoli-Calmettes, Marseille, France, *Institute of Human
Genetics, Hannover Medical School, Hannover, Germany, *Centre for Human
and Clinical Genetics, Department of Clinical Genetics, Leiden University
Medical Centre (LUMC), Leiden, Netherlands, °Centre for Human and Clinical
Genetics, Department of Clinical Genetics, Section Genetic Counselling, Leiden
University Medical Centre (LUMC), Leiden, Netherlands, "Genetic Medicine
MAHSC, Central Manchester University Hospitals NHS Foundation Trust, St
Mary’s Hospital, Manchester, United Kingdom.

Introduction: Until recently there was little evidence base that
interventions would affect life expectancy in familial breast cancer other
than from theoretically based decision analysis in BRCA1 or BRCA2
mutation carriers. In 2004 the UK NICE guidelines for familial breast
cancer on women unaffected with the disease determined that ‘Health
Care Professionals should not actively seek to identify women with a
family history of breast cancer’. Since 2004 a wealth of evidence on
the efficacy of MRI screening and risk reducing surgery has emerged
including the first real impact on survival.

Methods: A total of 1197 GPs and 1223 surgeons completed a
questionnaire on risk communication and management of familial
breast cancer in four EU countries (UK, France, the Netherlands
and Germany). One question addressed whether or not health care
professionals should actively seek to identify women with a family
history of breast cancer.

Outcome: Responses were overwhelmingly against current NICE
guidance on identification of women at risk of familial breast cancer.
Amongst GPs 74.8% in Germany up to 97% in France either disagreed
or strongly disagreed with the non proactive approach. Amongst
surgeons the disagreement ranged from 73.1 in Germany to 90.8%
in France.

Conclusion: We have shown there are strong views against the
current reactive approach to familial breast cancer amongst GPs and
surgeons. We believe the time is right to become more proactive in
identifying women at increased risk of breast cancer so that advice on



Concurrent Sessions

43

surveillance and possible genetics referral can be reviewed.

C14.5*

Risk predictions from direct-to-consumer personal genome
testing: What do consumers really learn about common disease
risk?

R. R. J. Kalf', R. Mihaescu’, P. de Knijf?, R. C. Green’, A. C. J. W. Janssens’;
'Erasmus University Medical Centre, Rotterdam, Netherlands, ?Leiden
University Medical Centre, Leiden, Netherlands, *Harvard Medical School,
Boston, MA, United States.

Objective: Direct-to-consumer (DTC) companies predict risks of
common complex diseases on the basis of genetic markers. Given
the low number of markers involved and their small effect sizes, it is
unclear whether high-risk groups can be identified. We investigated
the risk distributions generated by two DTC companies for 8 diseases.
Methods: We simulated genotype data for 100,000 individuals based
on published genotype frequencies. Predicted risks were obtained
using the formulas and risk data provided by the companies.

Results: The table presents observed and trimmed ranges of predicted
risks. The two companies used different formulas to calculate risks.
One company predicted risks higher than 100% for 5 out of 8 diseases,
which for AMD concerned 1 in 200 individuals. Observed ranges were
smaller for the second company, except for Type 1 Diabetes. Predicted
risks higher than 50% were frequently observed for company 1, but
were exceptions for company 2. When predicted risks of company 1
were calculated using the formulas of company 2, observed ranges
were substantially smaller.

Conclusion: Whether companies can currently predict high risks
of disease predominantly depends on the method used for their
calculation.

Condition Company 1 Company 2
Average Trimmed | Average Trimmed
risk Range range risk Range range
AMD 8 0.1-100 | 0.3-100 7 0.4-46.9 | 0.9-46.9
Atrial fibrillation 25 |13.8-100{ 15.0-67.2| 27.2 |23.2-63.3| 23.2-55.4
Celiac disease 1 0.0-56 | 0.1-21.7 0.1 0.0-51 | 0.0-2.9
Crohn”s disease | 0.5 | 0.0-8.6 | 0.0-3.0 0.5 0.0-84 | 0.1-2.1
Heart attack 42 |9.0-100 | 14.3-100 | 21.2 |17.5-25.5| 17.5-25.5
Prostate cancer 16 [1.9-100| 3.4-684 | 17.8 |1.2-594 | 3.5-40.8
Type 1 Diabetes | 0.4 | 0.0-10 | 0.0-2.7 1 0.1-414 | 0.1-13.7
Type 2 Diabetes | 25 [4.1-100 | 8.2-69.5 | 23.7 |9.1-48.6 | 12.2-41.4

Values are percentages. AMD=Age-related Macular Degeneration;
Trimmed range=0.5% outliers removed (two-sided)

C14.6*

Clinical, biochemical and molecular overview of the Ehlers-
Danlos Syndrome, vascular type: the Ghent experience

S. Symoens, F. Malfait, P. Vlummens, J. De Backer, A. De Paepe;

Center for Medical Genetics, Ghent, Belgium.

Mutations in COL3A1, encoding type lll (pro)collagen, cause vascular
Ehlers-Danlos syndrome (EDS), a life-threatening heritable connective
tissue disorder characterized by thin translucent skin, arterial/intestinal/
uterine rupture, easy bruising and characteristic facies.

We reviewed clinical/biochemical/molecular data of 211 probands
fulfilling the Villefranche criteria for vascular EDS. All probands were
subjected to biochemical and molecular collagen analysis. In 100/211
(47%) probands a causal COL3A1 mutation was identified. Evaluation
of this COL3A7-mutation-positive group revealed that 57% of the
probands fulfilled the Geneclinics criteria. This result shows that while
the Villefranche criteria lack sensitivity, the Geneclinics criteria are too
strict. Importantly, biochemical analysis revealed an abnormal type IlI
(pro)collagen pattern in all but 6 COL3A7-mutation-positive patients,
three of whom harboured a COL3A7-null-allele. In the COL3AT7-
mutation-negative group, only five probands revealed an abnormal
pattern for type Il (pro)collagen and only four probands showed an
abnormal pattern for type | (pro)collagen, with an underlying COL1A1
mutation. In one COL3A7-mutation-negative proband a TGFBR2
mutation was identified.

In addition, we performed collagen analysis in 60 probands with isolated
carotid dissection, all with normal results, which suggests another
underlying cause for this disorder Based on these observations, we
designed new, age-specific clinical criteria for vascular EDS which are
more specific than the Geneclinics criteria and more stringent than
the Villefranche criteria. Re-evaluation of the 211 probands showed
that 97% of the COL3A 1-mutation-positive probands (versus 57% with
Geneclinics criteria) fulfilled these adapted criteria. Additionally, these
results confirm the biochemical collagen analysis as highly sensitive
for the diagnosis of vascular EDS.

C15.1

Epigenetic regulation of learning & memory in a Drosophila
model for Kleefstra syndrome

J. M. Kramer', K. Kochinke', M. A. W. Oortveld’, H. Marks', D. Kramer’,

E. K. de Jong', Z. Asztalos?, J. T. Westwood®, H. G. Stunnenberg’, M. B.
Sokolowski®, K. Keleman®, H. Zhou', H. van Bokhoven', A. Schenck’;
"Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands,
2Biological Research Center of Hungarian Academy of Sciences, Szeged,
Hungary, 3University of Toronto, Toronto, ON, Canada, “Institute of Molecular
Pathology, Vienna, Austria.

The epigenetic modification of chromatin structure and its effect on
complex neuronal processes like learning and memory is an emerging
field in neuroscience. However, little is known about the “writers” of
the neuronal epigenome and how they lay down the basis for proper
cognition. Here, we have dissected the neuronal function of the
Drosophila euchromatin histone methyltransferase (EHMT), a member
of a conserved protein family that methylates histone 3 at lysine
9 (H3K9). We identify EHMT as a regulator of peripheral dendrite
development, larval locomotor behavior, non-associative learning and
courtship memory. The requirement for EHMT in memory was mapped
to a subset of neurons in the adult brain and memory was restored by
EHMT re-expression during adulthood, indicating that cognitive defects
are reversible in EHMT mutants. To uncover the underlying molecular
mechanisms, we generated genome-wide H3K9 dimethylation profiles
using ChlP-seq technology. Loss of H3K9 dimethylation in EHMT
mutants occurs at 5% of the euchromatic genome and is enriched at
the 5" and 3’ ends of distinct classes of genes that control neuronal
and behavioural processes that are corrupted in EHMT mutants. This
study identifies Drosophila EHMT as a key regulator of cognition that
orchestrates an epigenetic program featuring classic learning and
memory genes. Our findings are relevant to the pathophysiological
mechanisms underlying Kleefstra Syndrome, a severe form of
intellectual disability caused by mutations in human EHMT1, and
have potential therapeutic implications. Our work thus provides novel
insights into the epigenetic control of cognition in health and disease.

C15.2*

Mutations in the NSUN2 and ZNF526 genes cause autosomal
recessive intellectual disability in Middle Eastern populations
with elevated frequency

L. Abbasi Moheb', S. Mertel?, L. R. Jensen’, L. Nouri Vahid®, S. Ghadami®, K.
Wrogemann'*, H. Hu', R. Weissmann', M. Mohsen#®, K. Kahrizi®, A. Tzschach?,
D. Wieczorek®, M. Garshasbi', S. Cirak®, S. Abedini®, H. Najmabadi®, H.
Ropers’, S. Sigrist?, A. Kuss"’;

"Max Planck Institute for Molecular Genetics, Berlin, Germany, 2Genetics,
Institute for Biology, Freie Universitét Berlin, Berlin, Germany, 3Genetics
Research Center, University of Social Welfare and Rehabilitation Sciences,
Tehran, Islamic Republic of Iran, *University of Manitoba, Winnipeg, MB,
Canada, °Institut fiir Humangenetik, Universitétsklinikum, Essen, Germany,
5The Dubowitz Neuromuscular Centre, University College London Institute of
Child Health, London, United Kingdom, "*Current address: Institute for Human
Genetics, Interfaculty Institute for Genetics and Functional Genomics, Ernst
Moritz Arndt University, Greifswald, Germany.

So far no more than six hotspot loci for unspecific or non-syndromic
autosomal recessive intellectual disability (NS-ARID) have been
identified (Kuss et al. 2011, Human Genetics Vol.129, 141-148). In
this study we now resolved the underlying gene defect of MRT 5 and
report three deleterious mutations in NSUN2. This gene encodes a
methyltransferase, which catalyzes the intron-dependent formation
of 5-methylcytosine at C34 of tRNA-leu(CAA). Two of the observed
changes were nonsense mutations (p.Q227X and p.Q372X), which
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cause a complete loss of NSUNZ2 transcripts in the patients. In the third
family we found an intronic exchange of an adenosine for a guanine
11 nucleotides upstream of exon 6. This change causes exon 6 to be
skipped during splicing and results in the loss of the main transcript.
Hence all mutations lead to a loss of NSUN2 protein function in
homozygous mutation carriers and thus in all likelihood cause the
patient phenotype. In order to gain further evidence for an involvement
of NSUN2 in cognitive functions, we studied fruit fly mutants that lack
the NSUN2 ortholog. These experiments revealed a marked learning
impairment in mutant flies, which clearly underscores the relevance of
NSUN2 in higher brain functions.

Moreover we present mutation screening results for another hot
spot locus (MRT11) in three Iranian families with several NS-ARID
patients overlapping on Chr19q13.2-q13.31. Mutation screening by
hybridization based enrichment of the exonic regions of all genes from
the respective intervals and subsequent next-generation sequencing
revealed two different single nucleotide changes in ZNF526. Mutations
in other genes were not observed.ZNF526 encodes a brain expressed
C2H2 zinc finger protein with DNA binding properties that is thought
to be involved in gene regulation. Each mutation affects a functional
domain of ZNF526 and both alter the protein conformation, causing
a putative functional impairment as suggested by in silico protein
modelling. A decrease in DNA affinity was confirmed by CHIP-seq
and array-based gene expression studies showed specific changes
in the expression patterns of patient lymphoblastoid cells, which could
be recapitulated in ZNF526-deficient neuroblastoma cells. Functional
annotation showed significant enrichment of the deregulated genes
in pathways that play a role in protein synthesis, mitochondrial
dysfunction, energy metabolism and gene regulation. Several zinc
finger proteins were found to be involved in the pathogenesis of
X-linked ID, but ZNF526 is the first to be implicated in NS-ARID.
Our results show that both NSUN2 and ZNF526 belong to the still
few genes known to carry NS-ID-causing mutations in independent
families, which suggests that defects in either gene belong to the more
common causes of NS-ARMR, at least in the Iranian population.

C15.3*

Mutations in genes encoding adaptor protein complex 4 (AP-4)
subunits cause a clinically recognizable autosomal recessive
syndrome.

O. Philippe’, R. Abou Jamra?, A. RAAS-ROTHSCHILD?, G. Borck', R.
Buchert?, T. Strom*, S. Eck*, A. Munnich’, L. Colleaux’, A. Reis?;

"INSERM U781, Université Paris Descartes, Hopital Necker-Enfants Malades,
PARIS, France, ?Institute of Human Genetics, University of Erlangen, Erlangen,
Germany, *Department of Genetics and Metabolic Diseases, Hadassah
University Hospital, Jerusalem, Israel, *Institute of Human Genetics, Helmholtz
Center Munich, Neuhergerg, Germany.

Autosomal recessive inheritance accounts for nearly 25% of
intellectual disability (ID) but the extreme heterogeneity of these
conditions markedly hampers gene identification. Using a combination
of autozygosity mapping combined to Sanger sequencing of candidate
gene or identity-by-descent filtering of exome sequence data, we
identified three mutations in the genes encoding adaptor protein
complex 4 subunits : a nonsense mutation within the AP4S1 gene
(c.124C>T;p.R42X), a frameshift mutation within the AP4B1 gene
(c.487-488insTAT;p.E163X) and a splice mutation within the AP4E1
gene (g.542+1_542+4delGTAA). All affected patients presented with
severe ID, normal head circumference or mild microcephaly, hypotonia
that progressed to spastic paraplegia with hyperreflexia and hypertonia,
deformities of feet, and litle muscle mass of the lower extremities.
Finally, patients show an extreme shy and amicable character with
stereotypic laughter.

Adaptor complexes (AP1-4) are evolutionarily conserved
heterotetrameric complexes that mediate different types of vesicle
formation and the selection of cargo molecules for inclusion into these
vesicles. Interestingly, two mutations affecting the AP4M1 and AP4E1
genes (a splice donor site mutation in the AP4M1 gene and a 192kb-
long deletion encompassing the 5’ end of the AP4E1 gene) have been
recently found to cause cerebral palsy associated with microcephaly
and severe intellectual disability.

Combined to previous observations, these results support the
hypothesis of a crucial role of AP4-mediated trafficking in brain
development and functioning and demonstrate the existence of a

clinically recognizable AP-4 deficiency syndrome.

C15.4*

A novel dynamic mutation in AFF3 associated with
developmental delay

S. Metsu’, L. Rooms’, J. Gecz?, D. R. FitzPatrick®, R. F. Kooy';

"Department of Medical Genetics, University of Antwerp, Antwerp, Belgium,
2Women’s and Children’s Hospital, Neurogenetics, Genetics and Molecular
Pathology, Adelaide, Australia, *Medical Genetics Section, MRC Human
Genetics Unit, Edinburg, United Kingdom.

Many types of dynamic mutations are cytogenetically expressed as
fragile sites. Although it is known that fragile sites of the rare, folate
sensitive type occur more frequently in cohorts of patients with
cognitive disorders, few have been characterized at the molecular
level. We studied three families with FRA2A expression. The probands
were characterized by slow early motor and language development
and learning disability. As the molecular basis of this fragile site we
identified an elongated polymorphic CGG repeat in the 5’ region of
AFF3. This gene is a member of the family of nuclear transcription
factors including AF4, AF5931 and FMR2, involved in regulation of
gene expression, cell expansion, embryonic development and fulfill a
role in the central nervous system. Interestingly, AFF3 is a paralog of
FMR2, causative of FRAXE non-syndromic mental retardation. Loss
of expression of FMR2 occurs through dynamic repeat expansion of a
CGG repeat in the 5" untranslated region of the gene and subsequent
hypermethylation of the promoter. This mechanism was first described
in the fragile X syndrome. Expansion of the AFF3 associated repeat
was shown in the probands of the 3 families and in five family
members using Southern blot analysis. By cSNP-analysis we could
confirm that methylation of the promoter region silences transcription
of the AFF3gene. All patients but not all parents were methylated.
In conclusion we collected compelling evidence that transcriptional
silencing of the AFF3 gene could play a role in the cognitive impairment
present in all patients.

C15.5

Mutation in ARID1B as a frequent cause of intellectual disability
A. B. Ekici', J. Hoyer', C. Petsch’, I. Goehring’, C. Zweier', A. Wiesener', M.
Zweier', A. Rauch’?, A. Reis’;

"Institute of Human Genetics, Erlangen, Germany, 2Institute of Medical
Genetics, Zurich, Switzerland.

Interstitial deletions of chr.6q are rare findings ranging from 0.3 to
several megabases. Some associated features are common, including
intellectual disability (ID), hypotonia and facial dysmorphism.

We detected a 2.3Mb de novo deletion in chr.6g25 with molecular
karyotyping in an infant with ID, facial dysmorphism, strabismus and
hyperopy.

This deletion lies within previously reported regions and encompasses
only 5 known genes. We hypothesized that haploinsufficiency for one
of these may impair normal development. To identify the phenocritical
gene we screened these five positional candidates for point mutations
in 331 patients with moderate to severe ID.

In one of these genes, ARID1B, highly expressed in brain and
encoding a subunit of the mammalian SWI/SNF complexes important
for different neuronal developmental programs, we found four de novo
sequence alterations. One 11bp deletion resulting in a premature stop
codon, which shortens the protein by 58AA, a stop mutation in exon 16
and an in-frame 3bp deletion. We thus identified a sequence alteration
in ARID1B in nearly 1% of patients with unexplained intellectual
disability. Additionally, CNV screening in 1,986 patients with intellectual
disability revealed a validated de novo duplication of three exons
resulting in a frame shift. All five patients display a pronounced clinical
overlap like ID, especially regarding expressive speech and similar
facial phenotype.

Moreover, recently the disruption of ARID1B was also reported in a
translocation patient with ID, supporting our hypothesis of ARID1B
mutation as a frequent cause of ID.

This study is part of the German Mental Retardation Network (www.
german-mrnet.de).
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C15.6*

Haploinsufficiency of microRNA-137 is associated with
intellectual disability in patients with overlapping deletions in
1p21.3.

M. H. Willemsen’, L. Kirkels?, M. Mastebroek®, A. Valles*, N. OldeLoohuis’,

A. Kos', W. Wissink-Lindhout', A. de Brouwer', M. Coppens-Hofman’, H.
Rensen™, B. Hamel', H. van Bokhoven', A. Aschrafi', T. Kleefstra';

'Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands,
2Radboud University Nijmegen, The Netherlands, Nijmegen, Netherlands,
3Pluryn, Service provider for people with intellectual disability, Oosterbeek,
Netherlands, “Radboud University Nijmegen Medical Centre and Maastricht
University, Nijmegen, Netherlands.

Introduction: Genome-wide array technologies have led to the
identification of several microdeletion and microduplication syndromes
and genes involved in intellectual disability (ID). Microdeletions and/
or duplications restricted to chromosomal region 1p21.3 have rarely
been reported before. Several ID syndromes have been linked to
the microRNA (miRNA) pathway, but there are no previous reports
of genome wide array studies that have led to the identification of
miRNAs associated with ID.

Methods: We characterized the clinical and molecular features of three
sibs and 2 non-related patients with overlapping 1p21.3 deletions,
detected by genome-wide array analysis. The deletions in the two
unrelated patients were de novo. We determined the shortest region of
overlap (SRO) to identify candidates for the phenotype.

Results: Clinical features comprised mild ID and autism spectrum
disorder. The SRO was 1.22 Mb and included one annotated gene,
DPYD (dihydropyrimidine dehydrogenase deficiency), which was
unlikely to cause the phenotype, since no associated metabolic defect
was detected. Interestingly, the SRO also comprised microRNA-137
(miR-137), which was shown to be under epigenetic regulation of
MeCP2 and involved in adult neurogenesis in previous studies in
mice. Our patients had a significantly altered expression of miR-137
and downstream targets. Furthermore, in mouse synaptosomes we
found significant enrichment of miR-137 at the synapse as assessed
by gRT-PCR, suggesting a role for miR-137 as a modulator of local
translation at the synapse.

Conclusion: We propose that these patients represent a novel
microdeletion syndrome that is caused by haploinsufficiency of miR-
137.

C16.1

High-resolution whole genome sequencing reveals specific
chromatin domains from most human chromosomes associate
with nucleoli

S. van Koningsbruggen', M. Gierlinski?, P. Schofield?, D. M. Martin®, G. J.
Barton?®, Y. Ariyurek®, J. T. den Dunnen®, A. I. Lamond';

"Wellcome Trust Centre for Gene Regulation and Expression, College of Life
Sciences, University of Dundee, Dundee, United Kingdom, ?Data Analysis
Group, College of Life Sciences, University of Dundee, Dundee, United
Kingdom, *Division of Biological Chemistry and Drug Discovery, College of Life
Sciences, University of Dundee, Dundee, United Kingdom, “Leiden Genome
Technology Center, Human and Clinical Genetics, Leiden Medical Center,
Leiden, Netherlands, 5Leiden Genome Technology Center, Human and Clinical
Genetics,Leiden Medical Center, Leiden, Netherlands.

TThe nuclear space is mostly occupied by chromosome territories and
nuclear bodies. While the nuclear organisation of chromosomes affects
gene function, relatively little is known about the role of nuclear bodies
in the organization of chromosomal regions. The nucleolus is the best-
studied subnuclear structure and forms around the ribosomal RNA
repeat-gene clusters on the acrocentric chromosomes. In addition to
rDNA, other chromatin sequences also surround the nucleolar surface
and may even loop into the nucleolus. These additional nucleolar-
associated regions have not been characterized.

We present here a whole-genome, high-resolution analysis of
chromatin endogenously associated with a subnuclear body. We
have used a combination of three complementary approaches,
namely fluorescence-comparative-genome in situ hybridisation, high-
throughput deep-DNA-sequencing and photoactivation combined with
time-lapse fluorescence microscopy to study nucleolar-associated
chromatin.

The data show that specific sequences from most human chromosomes

associate with nucleoli in a reproducible and heritable fashion. The
nucleolar-associated loci have in common a high density of AT-rich
sequence elements, low gene density and a striking and significant
enrichment in transcriptionally repressed genes. Unexpectedly, both
the direct DNA sequencing and fluorescence photoactivation data
show that certain chromatin loci can specifically associate with either
the nucleolus or the nuclear envelope.

We are currently comparing nucleolar-associated loci in a model for
cancer versus non-cancer cells. This will allow us to identify genomic
regions that are mis-localized and of which gene expression maybe
deregulated in cancer cells, and therefore can possibly be used as a
probe to diagnose specific cancers or cancer stages.

C16.2*

Interrogation of high purity primary cell subsets demonstrates
the majority of eQTLs operate in a cellular discrete manner

B. P. Fairfax, S. Makino, K. Plant, J. Radhakrishnan, J. C. Knight;

Wellcome Trust Centre for Human Genetics, Oxford, United Kingdom.

A functional consequence of genetic variation is the regulation of
transcript abundance - the formation of expression quantitative traits
(eQTLs). In cultured umbilical-cord derived cells it is clear that many
SNPs form eQTLs dependent upon the cell type. The degree to which
these loci are reproducibly associated with gene expression in primary
tissues and whether they act in a cell-specific manner is unclear.
We have sought to identify polymorphisms acting in a cell specific
manner from physiologically relevant tissue - freshly purified positively
selected lymphoid derived CD19+ B-cells and myeloid derived CD14+
monocytes.

Cells were purified from a cohort of 288 healthy adult Caucasians.
Subjects were genotyped at 731,442 markers (lllumina
HumanOmniExpress) and expression analysed using whole genome
microarrays (lllumina HumanHT-12, n=566). At a p-value <1x10-11
we identify 1960 SNPs with eQTLs unique to B-cells and 3700 SNPs
with eQTLs unique to monocytes. Whilst the most significant eQTLs
tend to be shared between cell type, over 90% of SNPs with eQTLs
at a p-value <0.01 are cell specific. Furthermore, we identify a subset
of ~20 genes with SNPs that lead to opposing directional effects on
expression in a cell dependent manner. We confirm the microarray
results for multiple genes using quantitative PCR and analyse several
monocyte and B-cell specific eQTLs in a third cell type - Natural-Killer
cells. Interrogation of this dataset suggests that several GWAS loci
are associated with regulation of expression of genes in cis with the
putative functional gene, indicating alternative candidate genes for
several disease associations.

C16.3

Whole-exome sequencing of DNA from peripheral blood
mononuclear cells (PBMC) and EBV-transformed lymphocytes
from the same donor

E. R. Londin’, M. A. Keller', K. Delgrosso?, A. Ertel?, S. Surry?, M. R.
D’Andrea’, K. Gwinn®, P. Fortina?;

"Coriell Institute for Medical Research, Camden, NJ, United States, 2Thomas
Jefferson University Hospital, Philadelphia, PA, United States, *National
Institute for Neurological Disorders and Stroke, Bethesda, MD, United States.
The creation of lymphoblastoid cell lines (LCLs) through Epstein-Barr
virus transformation of B lymphocytes can result in a valuable and
renewable biomaterial. Many biobanks, including the NINDS Human
Genetics DNA and Cell Line Repository, establish and distribute LCLs
and LCL-derived DNA samples. While LCLs have been extensively
used in cellular and genetic studies, the process of cell immortalization
and expansion during culturing may introduce genomic changes
that could impact interpretation of genetic findings. We tested this
hypothesis by performing whole exome-sequencing using both PBMC-
and LCL-derived genomic DNA from a family of 4 individuals. Using
the Agilent SureSelect Human All Exon Kit and SOLID 4 Sequencer
the DNA samples were sequenced to over 100X read depth with both
DNA sources yielding similar sequencing efficiencies. An average
of 17,730 SNPs were identified with 2% novel SNPs, as defined
by no representation in dbSNP and/or the 1000 Genomes dataset.
A comparison of sequence data from peripheral blood- and LCL-
derived DNA from the same individual will be presented, including
concordance rates, categorization of variant types and a breakdown
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of novel variants by their potential impact. These findings will aid the
research community in identifying the optimal starting material for
deep sequencing studies.

C16.4

Unmasking of pathogenic rare variants by inherited deletions
detected with multiplexed capture array-based re-sequencing.

R. Hochstenbach’, I. Nijman?, M. Poot!, W. Kloosterman’, |. Renkens', K.
Duran’, E. van Binsbergen’, B. van der Zwaag’', V. Guryev', S. Koval?, H. Ploos
van Amstel’, E. Cuppen’;

'Department of Medical Genetics, University Medical Center Utrecht, P.O.
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Medical Center Utrecht, Uppsalalaan 8, 35684 CT Utrecht, Netherlands.

We investigated the hypothesis that a familial deletion, transmitted
by a healthy parent to a child with mental retardation and congenital
anomalies unmasks a recessive mutation transmitted by the other
healthy parent. To detect such mutations, we designed two capture
arrays with 60-mer probes tiled with an off-set of 10 nt covering the
entire coding sequence (1.53 Mb capture footprint) of all genes within
20 transmitted deletion regions (covering in total 57.9 Mb genomic
DNA). Deletions varied in size from 0.15 to 11.0 Mb and contained up
to 36 protein coding genes. The patient DNA samples were sheared,
ligated with short adaptors and SOLID library barcodes, hybridized
simultaneously (as pools of 9 and 11 samples, respectively) onto
capture arrays, recovered and sequenced on a SOLIDv3.5 sequencer.
Sequencing reads were mapped against the human reference
genome and all Single Nucleotide Variations (SNVs) were compiled
using in-house developed SNP-calling algorithms. Except for SNVs
coinciding with indels and segmental duplications, all SNVs were close
to 0 or 100% non-reference calls, confirming the mono-allelic nature
of the regions studied. In all three cases tested, SNVs showed high
concordance with SNP calls by lllumina HumanHap 300v3 BeadChips.
Most of the 668 SNVs detected occurred in multiple samples. Only
9 SNVs located exclusively to the cognate deletion regions of the
patients and were confirmed by capillary sequencing. Two patients
carried a second, smaller loss within their inherited deletion region.
All SNVs were evaluated for potential pathogenicity using inheritance
patterns, Grantham matrix scores and evolutionary conservation.

C16.5

De novo copy number variations causing mental retardation
show a significant paternal origin bias and are associated with
increased paternal age

J. Y. Hehir-Kwa', B. Rodriguez-Santiago™?, L. E. Vissers’, N. de Leeuw’, R.
Pfundt, L. A. Pérez-Jurado?, J. A. Veltman’;
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Biomédica en Red de Enfermedades Raras (CIBERER), Barcelona, Spain.

De novo mutations and structural rearrangements are a common
cause of mental retardation (MR) and other disorders with reduced or
null reproductive fitness. Insight into the genomic and environmental
factors predisposing to the generation of these de novo events therefore
is of significant clinical importance. In this study we used information
from SNP microarrays to determine the parent-of-origin of rare de
novo CNVs from a large mental retardation cohort (3,443 patients, 227
de novo CNVs). The large majority of these CNVS originated on the
paternal allele (78%, p=3.4x107*). This paternal bias was independent
of CNV length and CNV type. Interestingly, the paternal bias was less
pronounced for CNVs flanked by low-copy repeat (LCRs), suggesting
that molecular mechanisms involved in the formation of rare de
novo CNVs may be dependent on the parent-of-origin. In addition, a
significantly increased paternal age was only observed for those CNVs
which were not flanked by LCRs (p=0.009). This indicates that de novo
CNVs are increasingly being generated with advanced paternal age by
replication-based mechanisms during spermatogenesis.

C16.6*

Functional validation of GWAS loci for platelet traits in Danio
rerio reveals new regulators of haematopoiesis

J. Serbanovic-Canic’, A. Cvejic', N. Soranzo? D. L. Stemple?, K. Freson’, W.
H. Ouwehand’;

'Department of Haematology, University of Cambridge, Cambridge, United
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for Molecular and Vascular Biology, University of Leuven, Leuven, Belgium.
Arecent meta-analysis of the genome-wide association study (GWAS)
in 68,000 individuals of European ancestry has identified 68 genomic
loci (53 new) associated with platelet count and volume. Our functional
study in Danio rerio by the means of gene silencing, has demonstrated
a role for five genes from the associated loci (ak3, arhgef3, jmjdic,
rnf145 and tpma) in regulation of thrombopoiesis. Additionally, lineage
relatedness of megakaryocytes and erythrocytes prompted us to
explore the putative role of these genes in erythropoiesis. Morpholino
(MO) knockdown of all five genes but tpma resulted in a variable
decrease in the number of erythrocytes. Arhgef3-depletion had the most
profound effect on erythropoiesis, leading to further detailed studies.
Examination of peripheral blood from arhgef3 MO-injected embryos
revealed microcytic, hypochromic erythrocytes, a classic feature of
iron deficiency. Anaemia was rescued by intracellular supplementation
of iron to arhgef3 MO-injected embryos, demonstrating that arhgef3-
depleted erythroid cells, once provided with intracellular iron are
fully capable of haemoglobinisation. Disruption of the arhgef3 target,
RhoA, also produced severe anaemia, which was again rescued by
iron injection. Moreover, silencing of ARHGEF3 expression in the
erythromyeloblastoid cell line K562 revealed that the uptake of iron
transporter, transferrin, was severely impaired. This is the first study
to provide evidence for ARHGEF3 being a regulator of transferrin and
iron uptake in erythroid cells, through activation of RhoA.

In conclusion, our findings demonstrate the value of pursuing GWAS
signals as a new and exciting forward genetics approach in identifying
novel regulatory molecules and signalling pathways in haematopoiesis.

C17.1

Hypofunctional CHD1L variants in patients with congenital
anomalies of the kidneys and urinary tract (CAKUT)

A. Brockschmidt', B. Chung’, S. Weber?, D. Fischer®, M. Kolatsi-Joannou?, L.
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"University of Bonn, Institute of Human Genetics, Bonn, Germany, 2University
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London, United Kingdom, *KfH-Pediatric Kidney Center, Marburg, Germany,
SUniversity Children’s Hospital Berne, Division of Pediatric Nephrology, Berne,
Switzerland, "University Children’s Hospital Miinster, Department of General
Pediatrics, Miinster, Germany.

Background. Recently, we identified a microduplication in
chromosomal band 1921.1 encompassing the CHD1L/ALC1 gene
encoding a chromatin remodeling enzyme in a CAKUT-patient.
Methods. To explore the role of CHD1L in CAKUT, we screened 85
CAKUT-patients for mutations in the CHD1L gene and performed
functional analyses of the three heterozygous missense variants
detected. In addition, we quantitatively determined CHD1L expression
in multiple human fetal and adult tissues and analyzed expression of
CHD1L protein in human embryonal, adult and hydronephrotic kidney
sections.

Results. Two of three novel heterozygous missense variants
identified in three patients were not found in more than 200 control
chromosomes. All variants lead to amino acid substitutions in or near
the CHD1L macro-domain, a poly-ADP-ribose(PAR) binding module
interacting with PAR polymerase 1 (PARP1), and showed decreased
interaction with PARP1 by pull-down assay of transfected cell lysates.
Quantitative mRNA analysis demonstrated high CHD1L expression
in human fetal kidneys, and levels were four-times higher than in
adult kidney. In the human embryo at 7-11 weeks gestation, CHD1L
immunolocalized in the early ureteric bud and the S- and comma-
shaped bodies, critical stages of kidney development. In normal
postnatal sections, CHD1L was expressed in the cytoplasm of tubular
cells in all tubule segments. CHD1L expression appeared higher in
the hydronephrotic kidney of one patient with a hypofunctional CHD 1L
variant than in normal kidneys, recapitulating high fetal levels.
Conclusions. Our data suggest that CHD1L plays a role in kidney
development and that hypofunctional CHD1L variants may induce
deficits in nephron differentiation leading to CAKUT.
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First implication of STRA6 mutations in isolated anophthalmia,
microphthalmia and coloboma

J. P. Casey’, R. Kawaguchi?, M. Morrissey’, H. San?, P. McGettigan’, J.
Nielsen’, J. Conroy', R. Regan’, P. Tormey?®, M. Ni Chréinin‘, B. Kennedy', S.
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"University College Dublin, Dublin, Ireland, 2David Geffen School of Medicine

at UCLA, Los Angeles, CA, United States, *Waterford Regional Hospital,
Waterford, Ireland, “Cork University Hospital, Cork, Ireland, *National Centre for
Medical Genetics, Dublin, Ireland.

Microphthalmia, anophthalmia and coloboma are structural congenital
eye malformations that cause a significant percentage of childhood
visual impairments. Several disease genes and risk loci have been
identified but do not account for all MAC cases, suggesting that
additional disease loci exist. Using SNP homozygosity mapping
and targeted sequencing of the candidate homozygous segments,
we identified a novel disease gene, STRAG, for isolated autosomal
recessive colobomatous micro-anophthalmia (arCMIC). The STRA6
missense mutation was subsequently detected in additional families
that presented at the genetics clinic, including one patient with Matthew-
Wood syndrome (MWS). We have shown that the mutant STRA6
protein is not expressed on the cell surface and has severely reduced
vitamin A uptake activity. Furthermore, inhibition of retinoid synthesis
in zebrafish embryos recapitulated the arCMIC phenotype, suggesting
that diminished retinoid levels due to decreased vitamin A uptake by
STRAG, account for the eye malformations in the arCMIC patients.
We demonstrate that STRA6 mutations can cause isolated arCMIC
in addition to MWS, which opens the debate as to the genetic and
environmental factors which determine whether patients with STRA6
mutations develop isolated eye malformations or multisystem congenital
anomalies. Currently, STRAG6 screening for diagnostic purposes is only
offered to patients with MWS. Our findings suggest that patients with
isolated eye defects of unknown etiology should also be considered
for STRAG6 screening. The study also illustrates that the combination of
homozygosity mapping together with targeted array-based sequencing
is a powerful tool for identifying disease genes for recessive disorders.

C17.3*

Mutations in the 5’ UTR of ANKRD26, the Ankirin Repeat Domain
26 Gene, cause an Autosomal-Dominant form of inherited
Thrombocytopenia, THC2

T. Pippucci’, A. Savoia??®, S. Perrotta®, N. Pujol-Moix®, P. Noris®, G.
Castegnaro’, A. Pecci®, C. Gnan?, F. Punzo*’, C. Marconi', S. Gherard, G.
Loffredo®, D. De Rocco®, S. Scianguetta’, S. Barozzi®, P. Magini', V. Bozzi® L.
Dezzani®, M. Di Stazio?, M. Ferraro®, G. Perini®, M. Seri’, C. L. Balduini®;
"Medical Genetics Unit, Department of Gynaecological, Obstetric, and
Paediatric Sciences, University of Bologna, Bologna, Italy, 2Department of
Reproductive and Developmental Sciences and Public Medicine Sciences,
University of Trieste, Trieste, Italy, Laboratory of Genetics, Institute for
Maternal and Child Health, Istituto di Ricovero e Cura a Carattere Scientifico
“Burlo Garofolo,”, Trieste, Italy, “Department of Paediatrics, Second University
of Naples, Naples, Italy, *Autonomous University of Barcelona & Platelet
Pathology Unit, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain,
°Department of Internal Medicine, Istituto di Ricovero e Cura a Carattere
Scientifico Policlinico San Matteo Foundation, University of Pavia, Pavia,

Italy, "Department of Clinical Genetics, Erasmus Medical Centre, Rotterdam,
Netherlands, ®Department of Biology, University of Bologna, Bologna, Italy,
SDepartment of Oncology, Azienda “Santobono-Pausilipon,” Pausilipon
Hospital, Naples, Italy.

Thrombocytopenia 2 (THC2 [MIM 188000]) is one of the rarest forms
of autosomal-dominant thrombocytopenia. Until recently, it has been
reported in only two families. THC-2 affected individuals have a
degree of thrombocytopenia ranging and platelets showing no relevant
morphological abnormality. It had been mapped to chromosome
10p11.1-p12 and ascribed to mutations in MASTL or ACBD5. We
showed that ANKRD26, another gene within the THC2 locus, and
neither MASTL nor ACBD5, was mutated in eight unrelated families.
ANKRD26 was also found to be mutated in the family previously
reported to have an ACBDS5 mutation. We identified 6 different
ANKRD26 mutations, which were clustered in a highly conserved 19
bp sequence located in the 5 untranslated region. Mutations were
not detected in 500 controls and are absent from the 1000 Genomes
database. Available data from an animal model and Dr. Watson’s

genome give evidence against haploinsufficiency as the pathogenetic
mechanism for ANKRD26-mediated thrombocytopenia. The luciferase
reporter assay suggests that these 5° UTR mutations might enhance
ANKRD26 expression. ANKRD26 is the ancestor of a family of primate-
specific genes termed POTE, which have been recently identified as
a family of proapoptotic proteins. Dysregulation of apoptosis might
therefore be the pathogenetic mechanism, as demonstrated for
another thrombocytopenia, THC4. Further investigation is needed to
provide evidence supporting this hypothesis. (Am J Hum Genet. 2011
Jan 7;88(1):115-20)

C17.4

Genomic instability represents the unifying molecular pathology
of progressive muscular dystrophies and muscle-derived
sarcomas

W. M. Schmidt', M. H. Uddin’, S. Dysek’, K. Moser-Thier', S. Kummer’,

A. Lauermann’, D. Maddaluno’, C. Pirker?, H. Héger®, . M. Ambros*, P. F.
Ambros?, W. Berger?, R. E. Bittner';

"Neuromuscular Research Department, Center of Anatomy & Cell Biology,
Vienna, Austria, 2Institute of Cancer Research, Department of Medicine

1, Vienna, Austria, *Division for Laboratory Animal Science and Genetics,
Vienna, Austria, “CCRI, Children’s Cancer Research Institute, St. Anna
Kinderkrebsforschung, Vienna, Austria.

Muscular dystrophies (MDs) represent genetically heterogeneous
disorders, characterized by progressive loss of functional muscle fibres
and its replacement by adipose and fibrous tissue. Despite earlier
promises based on the discovery of molecular defects underlying
several MDs there is still no causative therapy, which underscores the
need for a comprehensive understanding of the molecular mechanisms
underlying the common MD pathology.

Investigating age-related phenotypes of MD mouse models, we
observed the frequent occurrence of spontaneous skeletal muscle-
derived tumors in mice lacking dystrophin, dysferlin, calpain-3, or
Large, respectively. The primary gene defect and genetic background
influenced tumor incidence, latency, localization, and gender
prevalence. Combined loss of dystrophin and dysferlin or calpain-3
showed a strong synergistic effect. We found that these musculature-
derived tumors are mixed sarcomas with rhabdomyo-, fibro-, and
liposarcoma elements. Molecularly, these sarcomas shared non-
random genomic alterations including frequent losses at the Cdkn2a
and Nf1 loci, amplification of oncogenes (Met, Jun), and recurrent
duplications of whole chromosomes 8 and 15. Skeletal muscles of
aged MD-mice without overt sarcomas regularly harbor sarcoma-
specific genetic lesions. Consequently, we discovered that also
dystrophic muscles and cultured cells from human MD patients are
very similarly affected by DNA damage and chromosome copy number
aberrations.

Thus, we present a novel, unifying concept for the molecular
pathogenesis of MDs. Our identification of tumor-related DNA-
pathologies in muscular dystrophies builds a bridge between a whole
group of different rare diseases and the common entity of cancer
diseases. This will foreseeably make the arsenal of anti-cancer
therapies available for combating muscular dystrophies.

C17.5

A new human ichthyosis gene revealed by the canine genetic
model

A. Grall', E. Guaguere?, S. Planchais’, E. Bourrat®, C. Hitte', |. Hausser?, M.

Le Gallo’, C. Derbois®, L. Lagoutte’, F. Degorce-Rubiales®, E. Bensignor’, A.
Thomas?, J. Fontaine®, M. Lathrop®, F. Galibert, J. Fischer®™, C. André’;
"CNRS Université Rennes 1, Rennes, France, *Clinique vétérinaire Saint
Bernard, Lomme, France, *Département de dermatologie, Hépital St Louis,
Paris, France, “Department of dermatology, University of Heidelberg,
Heidelberg, Germany, °CEA, Institut de Génomique, centre national de
génotypage, Evry, France, SLaboratoire d’anatomie pathologique vétérinaire

du Sud-Ouest, Toulouse, France, "Clinique vétérinaire de la Boulais, Cesson-
Sévigné, France, ®Antagene, laboratoire de génétique animale, Limonest,
France, °Clinique vétérinaire, Bruxelles, Belgium, "°Institute of human genetics,
University of Freiburg, Freiburg, Germany.

Due to the unique history of dog breeds, the proximity between dog
and human lifestyle, physiology and genetic diseases, dog constitutes
a unique model to unravel the phenotype/genotype relationships and
to provide new insights into human genetic diseases. In the golden
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retriever breed, a high incidence of an autosomal recessive form
of ichthyosis, resembling human autosomal recessive congenital
ichthyoses (ARCI), has been diagnosed. Ichthyoses consist of a
heterogeneous group of genodermatoses characterized by abnormal
desquamation over the whole body, for which the genetic causes of
several human forms remain unknown. We carried out a genome-wide
association study on 40 unrelated golden retriever dogs (20 cases and
20 controls), using the canine 49,000 SNPs array (Affymetrix v2). The
statistical analysis demonstrated a significant associated locus of 7 Mb
on canine chromosome 12. Sequencing metabolic candidate genes
revealed a recessive exonic indel mutation leading to a premature stop
codon in one annotated gene. We then searched for alterations in the
orthologous human gene in ARCI families, for which no genetic cause
has been identified so far. We identified two recessive mutations in
the catalytic domain of the orthologous human gene in two families.
In addition to identify a seventh gene for human ARCI, electronic
microscopy investigations highlighted the implication of this new gene
product in the lipid metabolism of the skin barrier. Other breeds are
affected by different ichthyoses, therefore using the canine model
might facilitate the identification of rare gene variants responsible of
human ichthyoses.

C17.6*

siRNA silencing of proteasome maturation protein (POMP)
expression activates the unfolded protein response and
constitutes a model for KLICK syndrome

J. Dahlqvist, H. T6rméd, J. Badhai, N. Dahl;

Uppsala University, Uppsala, Sweden.

KLICK genodermatosis is an autosomal recessive skin disorder
associated with a single-nucleotide deletion in the 5’untranslated

region (UTR) of the proteasome maturation protein (POMP) gene.
The deletion causes a relative switch in transcription start sites for
POMP, predicted to decrease levels of POMP protein and mature
proteasomes in terminally differentiated keratinocytes. In order to
understand the pathophysiology behind KLICK we created an in vitro
model of the disease using siRNA silencing of POMP in epidermal
air-liquid cultures. Immunohistochemical analysis of tissue constructs
transfected with siRNA against POMP revealed aberrant staining
of POMP, proteasome subunits and the skin differentiation marker
filaggrin when compared to control tissue constructs. The staining
patterns of POMP siRNA tissue constructs were strikingly similar to
those observed in skin biopsies from KLICK patients. Furthermore,
knock-down of POMP expression in regular cell cultures resulted in
decreased amounts of proteasome subunits and an increase in subunit
transcripts. Prolonged silencing of POMP in cultured cells induced
an increase in C/EBP homologous protein expression consistent
with an activation of the unfolded protein response and increased
endoplasmic reticulum (ER) stress. The combined results indicate that
KLICK is caused by reduced levels of POMP, leading to proteasome
insufficiency in differentiating keratinocytes. This disturbs terminal
epidermal differentiation, presumably by increased ER stress and
incomplete filaggrin processing. Our findings underline a critical role
for the proteasome in human epidermal differentiation and suggest
that tissue constructs with siRNA induced POMP insufficiency can
serve as a model for KLICK genodermatosis in vitro.
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P01.01

The factors associated with the structure of the public attitude
toward the genome research by the latent class analysis in
Japan

Z. Yamagata', T. Maeda? K. Muto®, A. Nagai’, A. Tamakoshi*, |. Ishiyama?®;
"University of Yamanashi, Yamanashi, Japan, ?The Institute of Statistical
Mathematics, Tokyo, Japan, 3The Institute of Medical Science, The University
of Tokyo, Tokyo, Japan, *Aichi Medical University, Aichi, Japan, *Teikyo-Gakuen
Junior College, Yamanashi, Japan.

The purpose of this study was to clarify the factors associated with
the structure of the public attitude toward the genome research by the
latent class analysis. The participants of the national wide surveys on
the attitude toward the genome research were comprised of 4,000
people (age, 20-69) in 2005 and in 2009, selected from the Japanese
general population by using the two-step stratified random sampling
method. Five clusters (“Group of aggressive promotion”, “Group
of passive support”, “Group not making judgment”, “Group making
prudent judgment”, “Group not interested in genome”.)were assumed
as an explanation model of six variables related to the knowledge
of genome and attitudes toward genomic research promotion about
three themes; basic genome research, genome research related to
agriculture and medicine at the survey in 2005. These clusters are
associated with academic background, socioeconomic status, to
donate to their blood for genome research, interest of science, to
want to genome lectures. These factors become the basis of genome
research outreach programs.

P01.02

Genetic causes of pervasive developmental disorders

G. C. Cozaru, A. C. Papari;

Andrei Saguna University, Constanta, Romania.

The pervasive developmental disorders (PDDs), or autism spectrum
disorders (ASD), range from a severe form, called autistic disorder, to
a milder form, Asperger syndrome.

This paper will focus on classic autism and Asperger syndrome,
intending to review the current understanding of the etiologies and the
multiple pathogenetic pathways that are likely to lead to the autistic
phenotype. Like mental retardation, autism is likely to be caused by
many different genetic mechanisms and genes rather than a single,
or few, major genes or environmental effects. Applying routine genetic
testing in clinical (CLIA-certified) diagnostic laboratories it's possible
to identify the specific etiology and recurrence risk in 10% to 15% of
autism cases and is clinically indicated for any child with autism.

In this study we report 5 cases with different genetic syndromes in
which ASD has been described as one of the possible manifestations:
Down syndrome, 22913 deletion, ,,cri du chat” syndrome - 5p15
deletion, Cornelia de Lange syndrome, Sotos syndrome.
Conclusions: The etiologies of ASD are complex and presence of a
wide variety cytogenetic abnormalities are providing us with extremely
valuable information about the role played by genetics in autism and
collaboration with psychiatrists. Such recognition and understanding
will help clinicians implement syndrome-specific treatments of patients
identified with a genetic cause of autism spectrum disorder. Early
identification of this genetic disorderis critical not only to the individual
patient but for the entire family.

P01.03

Assessment of Assisted Reproductive Technology and its
associated risk with Autism Spectral Disorder in Indian
population

M. P. Mamidala, C. Rahul, N. Rajesh, V. Rajesh;

Birla Institute of Science and Technology, Pilani-Hyderabad Campus,
Hyderabad, India.

Autism Spectral Disorders are hypothesized to be on a rise across
the globe and developing countries like India are no exceptions.
According to unconfirmed estimates there are about 1.7 million
affected individuals in India. Increased globalisation and changing
socio- economical development seen in last two decades have led to
changing lifestyles and increased exposure to various risk factors of

Autism Spectral Disorder.

In India, metropolitan cities like Chennai, Hyderabad etc. are
showing an increased incidence of stress related disorders like
Thyroid malfunction, Polycystic Ovarian Disease, infertility etc., and
hence assisted reproduction is on the rise among the young urban
population. Though similar indications are available in other countries,
the suspected association between increased rate of Assisted
Reproduction and Autism Spectral Disorder in India needs to be
established.

To explore this link, a questionnaire based case-control cohort study
was conducted in Indian Autistic population and preliminary results
indicate that ART cases represented 8-10% of the autistic subjects
analysed. This is the first report from Indian population indicating the
link between Assisted Reproduction and Autism Spectral Disorder.

P01.04

Mutation analysis of familial NF1 pedigrees with multiple
affected individuals

Y. Tunca’, S. Celik?, F. Tangi?, C. Oktenli, M. Upadhyaya®;

'GATA, Gulhane Military Medical Faculty, Ankara, Turkey, 2GATA, Gulhane
Military Medical Faculty, Istanbul, Turkey, *Department of Internal Medicine,
Anadolu Medical Center,, Kocaeli, Turkey, *Institute of Medical Genetics, Cardiff
University, Heath Park Campus,, Cardiff, United Kingdom.

Neurofibromatosis is the one of the most common autosomal
dominant inherited disorders that occurs 1 in 3500 live births. The
penetrance of NF1 is virtually 100 %. NF1 is characterized by multiple
cafe-au-lait spots, cutaneous or subcutaneous neurofibromas,
plexiform neuromas, axillary or inguinal freckling, optic gliomas,
and iris Lisch nodules. Here we present two families with multiple
affected individuals. One of the case was diagnosed as bicytopenia
(leukopenia and thrombocytopenia) and splenomegaly. Cases had
multiple café-au-lait spots and immobile tumors. Histopathological
analysis of tumors diagnosed as neurofibroma. Also ophthalmological
examination showed Lisch nodules. Cases are clinically diagnosed as
NF1. We performed DNA analysis for family and c2041 C>G p.R681X
mutation which is located at exon 13. Second family has six affected
individuals, which are diagnosed as NF1 with clinical findings. Also at
family history there was two suspicious deaths because of brain tumor
without certain diagnosis. DNA analysis of six individuals revealed
€.4084 C>T p.R1362X mutation which is located at exon 23.2. These
two mutations are defined before at literature. Molecular diagnosis
of NF1 is challenging and expensive, but DNA analysis are required
for these kind of families which have multiple affected individuals for
genetic counseling and further prenatal diagnosis.

P01.05

The participation of minors in biobank research: reflections and
recommendations

K. Hens, K. Dierickx, G. Christenhusz;

Centre for Biomedical Ethics and Law, Leuven, Belgium.

The participation of minors in biobank research poses specific ethical
questions that are not analogous to those raised by the participation
of adults. Specifically, issues regarding parental consent, assent,
the question of minimal risk and benefit and the return of individual
research results to parents and minors need in depth reflection.
For example, should parents be given the opportunity to consent to
each possible genetic research on the samples of their children, or
should they only be allowed to give specific consent? At which age
is a child able to understand genetic research on his or her sample
and/or assent to such research? What, if any, risks do children face
when they participate in biobank research? Should such research
specifically benefit children? Do parents have the right to access all
genetic data that are generated by the research? Do researchers have
a duty to return individual results that may be of potential health benefit
to the child? We have finished a three year project investigating these
issues. This project involved reviews, empirical research to query the
opinion of lay people and professionals, theoretical reflections and
recommendations. In this paper we shall present our findings and
especially focus on the recommendations that were the conclusion of
the investigation.
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P01.06

BRIF: Bio-resource Research Impact Factor. Towards a working
tool to promote and recognise sharing of biological samples and
associated data.

L. Mabile’, A. Cambon-Thomsen’, o. the BRIF Working Group?

"INSERM, Toulouse, France, 2Gen2Phen Knowledge Centre, University of
Leicester, Leicester, United Kingdom.

A bio-resource can be a database, a biobank, a set of bioinformatics
software tools etc. As part of the work on incentivisation to construct,
to share and to use bio-resources, the concept of a Bio-resource
Research Impact Factor (BRIF) has been introduced. The concept
relies on a quantitative parameter for bio-resource use, similar to the
Impact Factor for publications. Such a BRIF would make it possible to
document: 1. the quantitative use of a bio-resource, 2. the quality and
the importance of research results involving it, and 3. the scientific and
management efforts of those who set up and made available a valid
bio-resource. A working group has been set up towards the creation
of this BRIF, starting with an online forum http://www.gen2phen.
org/groups/brif-bio-resource-impact-factor in EU projects. The work
addresses several steps: 1. Creating a bio-resource unique identifier,
or digital ID; 2. Standardising bio-resource acknowledgement in
papers; 3. Cataloguing bio-resource data access and sharing policies;
4. ldentifying the other factors to take into account when calculating
the Impact Factor; 5. Prototype testing, involving volunteer bio-
resources and the help of journal editors. Such a system could be
used to rationally evaluate bio-resource activities over time. Such a
system could be used to rationally evaluate bio-resource activities over
time. Specificities in data sharing versus biological samples have to
be considered. Also, if taken into account in assessing researchers/
contributors professional activity, the use of BRIF would probably
promote both quality and sharing of Bio-resources and contribute to
harmonising sharing policies.

P01.07

Cafe for Routine Genetic Data Exchange

O. Lancaster’, D. Atlan?, R. Dalgleish’, R. K. Hastings’, G. A. Thorisson’, A. J.
Brookes';

"University of Leicester, Leicester, United Kingdom, 2Phenosystems SA, Lillois,
Belgium.

Diagnostics laboratories assess DNA samples from many patients
with various inherited disorders, producing a wealth of data on the
genetic basis of disease. Unfortunately, those data are not usually
shared with others. To address this deficiency, a novel system has
been constructed that facilitates the discovery and controlled transfer
of diagnostic laboratory data to the wider community, via an internet-
based ‘Café for Routine Genetic data Exchange’ (Café RouGE http://
www.caferouge.org/).

Actually, diagnostic laboratories are not reluctant to release their data,
but merely face practical obstacles: First, their personnel do not have
time nor funding to manually submit data to internet depositories such
as Locus Specific databases (LSDBs). Second, they would receive no
recognition or reward for releasing their data, giving them no incentive.
Café RouGE takes account of these real-world obstacles and the
needs of diverse LSDBs and aims to minimize the effort required to
publish variant data by:

a) Endowing data analysis tools used by diagnostic laboratories with
a ‘data submission’ function that automatically pushes processed data
onto the internet

b) Producing a single internet depot (café) to receive and display
the existence of these data, with options for controlled download by
diverse third parties.

A modified version of the Gensearch sequence analysis package
(PhenoSystems SA) now offers this submission functionality, and
other tool providers are encouraged to do likewise. Several hundred
mutations per month are now released by users of the Gensearch tool
alone.

GEN2PHEN is funded by the European Community’s Seventh
Framework Programme (FP7/2007-2013) under grant agreement
200754.

P01.08

BRCA1 mutation carriers self-reported levels of anxiety,
depression, quality of life> 1 year after genetic testing.

I. Renning’, H. Vetti', K. Nordin? C. Bjorvatn'?;

"Western Norway Familial Center, Haukeland University Hospital, Bergen,
Norway, ?Department of Public Health and Primary Health care, University of
Bergen, Bergen, Norway.

Background: Genetic testing for hereditary cancer is expected to
involve an increasing number of individuals in the years to come due
to the rapid development in molecular genetics. The main aim of this
cross-sectional study was to investigate the long-term psychological
effect of being a BRCA1 mutation carrier and compare this to a
matched normal population. Secondly, we wanted to explore if losing
a close relative in childhood due to cancer or being affected by cancer
were associated with symptoms of anxiety and depression or the level
of health related quality of life.

Method: Of the 100 eligible participants, 78 consented to participate
and were included in the study. Questionnaires were sent to them at
least one year after a positive BRCA1 test result had been revealed
to them.

Result: Compared to the Norwegian general population, participants
reported higher level of anxiety and low level of depression. Mutation
carriers who experienced losing a close relative in childhood due to
cancer reported higher levels of anxiety and depression and lower
psychological health (WHOQOL-BREF) compared to those without
this experience. There was no significant difference between mutation
carriers affected by cancer and those not affected.

Conclusion: The results from the present study show that living with
knowledge of being a mutation carrier may affect anxiety and physical
health. Those who had lost a close relative due too cancer during
childhood seemed to be a more vulnerable group, and may need extra
intervention from genetic counsellors.

P01.09

Does time frame matter? Communicating age-related or lifetime
risks in breast cancer risk communication

D. R. M. Timmermans', C. J. Van Asperen?, J. C. Oosterwijk’, F. H. Menko’, C.
F. Ockhuysen-Vermey’, L. Claassen’, L. Henneman’;

WU University Medical Center, Amsterdam, Netherlands, ?Leiden University
Medical Center, Leiden, Netherlands, *University Medical Center Groningen,
Groningen, Netherlands.

Introduction: Many women overestimate their breast cancer risk.
Evidence suggests that people fail to adjust their risk perception to
account for longer time frames. It has been argued that using narrower
time frames (e.g. 10 years) are more appropriate than life time frames.
The aim of this study was to compare the effects of presenting risk
information on breast cancer in age-related 10 years frames in addition
to life time risks on the counselees’ understanding and perception of
risks, psychological well-being, and intentions regarding breast cancer
surveillance.

Methods: In a randomized controlled multicenter intervention trial,
unaffected women with a breast cancer family history were recruited.
Women received one of two breast cancer risk presentation formats:
lifetime risk in frequencies (i.e. X out of 100) (n=63) or life time
risks and age-related 10 years risk in frequencies (n=69). Baseline,
2-week and 6-month follow-up measurements were assessed using
questionnaires.

Results The added age-related risk led to a more accurate
understanding of 10 years breast cancer risk but not of life time risks,
and gave women more clarity. The added age-related risk also lowered
women’s perceived relative risk of getting breast cancer. However,
participants evaluated their own risk as less imaginable when
expressed as age-related risk compared to life time risk. The addition
of age-related risk had no effect on well-being or preventive intentions.
Conclusion: Our results suggest that the addition of age-related risk to
life time risk of breast cancer may have an additional value in breast
cancer risk counseling.
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Comparison of three different formats of breast cancer risk Cancer Genetic Counselling in Cyprus: Review of the first six
communication: percentages, frequencies and graphical years

displays

L. Henneman’, J. C. Oosterwijk? C. J. Van Asperen®, F. H. Menko’, C. F.
Ockhuysen-Vermey’', L. Claassen’, D. R. M. Timmermans’;

VU University Medical Center, Amsterdam, Netherlands, 2University Medical
Center Groningen, Groningen, Netherlands, 3Leiden University Medical Center,
Leiden, Netherlands.

Introduction: Inaccurate risk perception is a common finding in genetic
counseling of women with a breast cancer family history. It is however
unclear how risks should best be communicated. It has been suggested
that some risk communication formats (e.g. frequencies, graphs) are
better than others (e.g. percentages). We compared the effects of
three risk presentation formats on the counselees’ understanding and
perception of risks, psychological well-being, and intentions regarding
breast cancer surveillance.

Methods: In a randomized controlled intervention trial, unaffected
women with a breast cancer family history referred to three clinical
genetic centers in the Netherlands were recruited. Women received
one of three breast cancer risk communication formats: lifetime risk in
percentages (i.e. breast cancer risk is X%) (n=38), in frequencies (i.e.
X out of 100 women will get breast cancer) (n=63) or in frequencies
plus graphical display (100x100 human figure icons) (n=91). Baseline,
2-week and 6-month follow-up measurements were assessed using
questionnaires.

Results: No differences were found between women who received the
percentages and those who received frequencies in terms of cognitive
outcomes, psychological well-being and preventive intentions. Neither
was there an effect of an added graphical display. In all three groups
women were highly satisfied with the risk information provided.
Conclusion: No evidence was found for different effects of percentages
or frequencies with or without a graphical display when communicating
breast cancer risks in genetic counseling. Methodological and
psychological explanations will be discussed.

P01.11

Gender differences in forming intent-to-obtain cancer
susceptibility genetic testing - a group-based structural equation
modeling approach.

A. Botoseneanu, V. T. Motoc;

School of Public Health, Ann Arbor, MI, United States.

Objective: Cancer-susceptibility genetic testing (GT) can advance
cancer prevention only if it leads to improvements in current screening
behaviors. The gender distribution of breast and prostate cancer
genetic risk profiles argues for elucidating gender differences in forming
intent-to-obtain GT. We use a theory of reasoned action derived model
to test for such differences.

Methods: Cross-sectional analysis of 1,824 US adults. Structural
equation modeling tested for gender differences in total/direct/indirect
effects of attitudes towards GT, knowledge about genetic diseases and
testing, prior experience with GT, and religious involvement on intent-
to-obtain GT.

Results: 765 men and 1,059 women were surveyed. Despite similar
willingness-to-test for curable disorders (77%), men showed higher
willingness-to-test for incurable disorders (54% vs. 46% in women).
Men were significantly more likely to have had prior experience with
GT (7.5% vs. 5.1%). Prior experience with GT had a direct positive
effect on intent-to-test among men (b=0.68; p<0.01), but no effect
among women (p>0.05). For both genders, attitudes towards GT had
a significant direct positive effect on intent-to-test (b=0.536 for men;
b=0.391 for women; p<0.001) and individuals with high religious
involvement held more negative attitudes towards GT and were less
willing to obtain GT (b=-0.020 for men; b=-0.017 for women; p<0.05).
The model explained 24% of the variance in intent-to-test among men,
but only 12.1% among women.

Conclusion: Significant differences exist between men and women in
the pathways to formation of intent-to-obtain GT and underscore the
need to refine genetic counseling and outreach to account for gender
influences on GT behaviors.

V. C. Anastasiadou’, E. S. Aristidou’, M. Kott?, A. Hadjisavvas®, M. Loizou?®, Y.
Marcou?, E. Kakouri’, D. Papamichael’, T. Delikurt-Tuncalp’, K. Kyriacou®;
"Clinical Genetics Clinic, Cyprus Institute of Neurology and Genetics, Nicosia,
Cyprus, 2Makarios Medical Center, Nicosia, Cyprus, *Department of Electron
Microscopy and Molecular Pathology, Cyprus Institute of Neurology and
Genetics, Nicosia, Cyprus, *‘Bank of Cyprus Oncology Centre, Nicosia, Cyprus.
Cancer Genetic Counselling in Cyprus was established in 2004.
Patients are referred based on type of cancer, family history and age
of diagnosis. Referred patients are offered counselling appointments
to be appropriately informed of the risks, benefits, and limitations prior
to decision making for testing. Results are communicated in person
and also in a written report while further appointments are scheduled
according to the needs of the patients and their families.

During the six years of CCGC'’s running, more than 450 families with
cancer history were seen. The patients were mainly referred by their
oncologists. Among these 400 were breast/ovarian cancer families
and 49 were colorectal cancer families.

Genetic counselling for cancer predisposition genes was in general
well appreciated. Uptake of genetic testing by patients and their family
members were diverse and the response to results varied. The aim of
this study is to analyze demographic information, the variability within
this patient group in terms of diagnosis, and also the reported reasons
for uptake or denial of testing as well as other data.

P01.13

The StoryBank: A web-based resource of digital stories to meet
the information and support needs of cancer genetics patients

J. Hilgart, R. Iredale, L. Mundy;

Cardiff University, Cardiff, United Kingdom.

The Cancer Genetics Service for Wales (CGSW) offers a range of
services such as risk assessment, genetic counselling and genetic
testing for people with a family history of hereditary cancer. As a
result of the life-long nature of genetic conditions, a fundamental
challenge is to meet the ongoing information and support needs of
these patients. The internet is increasingly being used as a source of
health information and is one mechanism through which this challenge
can be met. Patients often want to hear from others that have been
through a similar experience and digital stories are particularly useful
for transmitting this information.

The CGSW Research Team have created an online collection of
digital stories from 23 patients living with, or at risk of familial cancer,
about their experience of cancer, genetics and their journey through
CGSW. Staff from CGSW have also contributed to the StoryBank with
stories answering questions about the service such as ‘What is genetic
counselling?’ The stories can be freely accessed on the StoryBank
website www.cancergeneticsstorybank.co.uk

The StoryBank is a web-based resource designed to meet the
information and support needs of cancer genetics patients, new
referrals, and anyone concerned about a family history of cancer. It
provides reliable and engaging information and allows patients the
opportunity to hear the experiences of other patients. It is hoped that
hearing real stories about people’s experiences can help those with, or
at risk of, cancer and will raise awareness of cancer genetics amongst
the public and health professionals.

P01.14

A french regional pilot experiment for multidisciplinary
management of patients at risk of inherited cancers

C. Cordier"?3, D. Lejri*?3, C. Kastner"?, M. Voltzenlogel"?3, A. L. Wetzel'®, L.
Haar"?3, L. Gilleron"?, H. Nehme-Schuster?, J. M. Limacher®, J. P. Fricker?, C.
M. Maugard's;

"University Hospital Strasbourg, Strasbourg, France, ?)CRLCC Paul Strauss,
Strasbourg, France, SHopital Pasteur, General Hospital, Colmar, France.
Recently, the French national cancer institute (INCA) launched an
extramural program, the main goal of which was to integrate, facilitate
and improve global risk management for patients at very high risk of
cancer, based on their familial history and/or genetic testing result.
Six pilot experiments were supported in six different geographic
area of France and received the following mandates : (1) to offer an
individualized cancer screening and preventive recommendations
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program to at risk patients, using the latest knowledge and individual
patient medical history, (2) to coordinate the introduction of the new
screening and preventive option procedures in each unit, (3) to insure
access to multidisciplinary services, since patients shoud be offered
adequate screening strategies and all necessary information and
psychological support when prophylactic surgery is discussed and
finally, (4) to offer necessary expertise when difficult cases have to be
discussed.

Our pilot experiment takes place in the eastern part of France, in
Alsace province. We began with the recruitment of a core team
dedicated to these new missions comprising : a genetic counselor, an
assistant-coordinator, two research assistants and two psychologists.
We will present the first steps and will introduce the new tools we
have developed to inform patients and specialists of the more
recent national recommendation to be applied for follow-up of at risk
patients. We will describe how we will assess the compliance to these
recommendations of patients and the medical community. Finally, we
will discuss issues encountered in the development and maintenance
of this program.

P01.15

Do nurses have the requisite competences related to genetics?
A systematic review of the evidence.

H. Skirton', A. O’Connor?, A. Humphreys?;

Faculty of Health, Taunton, United Kingdom, 2Faculty of Health, Plymouth,
United Kingdom.

The expansion of genetic testing in monogenic and complex disorders
has increased the need for all healthcare practitioners to develop
genetic competences. Nurses are the largest single group of healthcare
professionals and core competences for nurses have been described
by the European Society of Human Genetics. The aim of this systematic
review was to determine the extent to which nurses are achieving the
core competences in genetics. We conducted a systematic search of
the published scientific literature held in four relevant databases, using
a set of key words including nurs*, competen* and genet*. A total of
269 papers were retrieved, of these 11 (reporting 9 studies) fitted the
inclusion criteria and were included in the review. The main themes
extracted from the data were knowledge, skills, nurses’ perception
of the relevance of genetics to their roles, confidence and ethical
issues. The evidence indicates that while nurses across a range of
countries and practice areas perceive genetics to be important to their
roles, generally their knowledge of genetics is low, as is their ability to
perform basic clinical skills, such as taking a family history or referring
to genetic services. This is reflected in nurses’ low confidence in
their ability to deal with genetics issues concerning their patients. In
addition, some nurses have ethical concerns that genetic testing could
cause discrimination against patients. It is clear that, despite calls for
enhanced genetics education for nurses for over a decade, nurses are
not equipped to deal with the genomics era.

P01.16

Consent for the feedback of individual research results in
international consortia: Examples from the International Cancer
Genome Consortium

S. E. Wallace;

Leicester University, Leicester, United Kingdom.

Returning individual research results to participants is an increasingly
debated subject. It is suggested that, in order to be returned, findings
should be scientifically valid and confirmed, have significant health
implications and there should be therapeutic or preventative options
available. However, the process by which these findings will be
communicated will necessarily be different depending on the context of
the research. Individual research projects are able to rely on available
institutional guidance. Consortia whose members are all located in
one country may need to deal with different institutional procedures,
but will also have national law and regulations to guide their actions.
International consortia face the additional problem of having projects
that represent different legal, regulatory and cultural requirements for
different aspects of the research process, including returning individual
research results. Therefore, how should an international consortium
deal with this pressing issue? The International Cancer Genome
Consortium has created a policy where the consortium itself will not
return results, but recognises that local member projects may choose

or be required to return results. Model consent language has been
created by the ICGC to assist projects as well as other researchers.
Sample language from existing ICGC projects shows how the model
consent has been adapted to suit local needs as well as those of the
ICGC. As more international consortia are created, others may learn
from the ICGC experience.

P01.17

Teaching counseling to students

A. Gugu’, L. Bohiltea?, R. Dragotoiu?;

'German Goethe College, Bucharest, Romania, 2Medical and Pharmacy
University “Carol Davila”, Bucharest, Romania.

The intent of the present study is to continue researching whether
ethical issues need to be learned for genetic counseling or whether
they are already one of the human mind’s perspectives for making
moral decisions. Embedded in human behavioural patterns, ethical or
moral principles look as if they were inborn, but it appears that that
usually people only get alerted or react when their socially acquired
ethical or moral rules and values are somehow out of balance
compared to those of the surrounding world. If counseling is nothing
more than exercising one’s own moral concepts, are medical students
gaining new ethical principles during their genetic training or are they
just consolidating their previous opinions?

The target group in this study consisted of first year medical students
who originate from other countries beside Romania. Their social,
educational and moral backgrounds differ within the investigated
group. To eliminate biases identified in a similar previous study, already
during the first practical an article from the specialized literature was
read by students and then they wrote down their opinions. The same
questions were also answered at the end of their training in medical
genetics, the changes of their views being discussed, if any. These
new data are compared to those analyzed and presented last year,
when only Romanian first year medical students read the same article
and answered the same questionnaire.

Increased understanding of the students’ views on moral issues can
help organizing the teaching process of genetic counseling.

P01.18

Clinical experiences of genetic counselors ordering CYP 2D6
genetic testing for tamoxifen therapy in breast cancer

L. A. Johnson;

Charite Universitatmedizin, Berlin, Germany.

Personalized medicine is a field growing in both interest and practice.
In terms of breast cancer therapy, genotyping of CYP2D6 exists
to determine a patient's tamoxifen metabolism. Despite the high
incidence of breast cancer in the United States, the frequency with
which tamoxifen is prescribed for treatment, and the shift towards
personalized medicine, no data exists of the frequency of ordering
CYP 2D6 genotyping in a genetic counseling setting, or the barriers
that are faced when ordering the test. The purpose of this study was
to identify both the frequency of genetic counselors ordering CYP 2D6
genotyping and the barriers that they faced - both experienced and
perceived. An online survey was distributed over the NSGC Cancer
SIG Listserv. Thirteen percent (n = 6) of respondents had ordered CYP
2D6 genotyping for a patient. Sixty-five percent (n = 30) of respondents
provided information regarding barriers they faced when ordering the
test, including uncertainty of clinical utility (77%), not my role/role of the
oncologist (60%), unfamiliarity with the test (40%), recommendations
of professional societies (40%), and lack of impact on patient’s medical
management (20%). Literature suggests that personalized medicine
is the future of oncology; however this study found that genetic
counselors have little experience with CYP 2D6 testing.

P01.19**

Cystic Fibrosis carrier screening: customer satisfaction study

L. Ditta, S. Egiziano, C. Salbe, M. Mattiuzzo, L. Tognetto, A. Brugnoli, G.
Romagnosi, M. Gion, L. Bartoloni;

ULSS12 Veneziana, Dpt Clinical Pathology, Venezia, Italy.

We have been performing preconceptional identification of Cystic
Fibrosis (CF) heterozygotes since 2001. 13168 subjects were analysed
and 400 carriers found.

We refined the distribution of the different CFTR mutations in our
population, defining a more sensitive and less expensive mutation
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panel. To assess the impact of this test on the carriers, we performed 100
phone interviews. Even if the couples were followed by gynecologists
and family doctors and received an informative leaflet and a written
report, the majority of the carriers didn’t know what CF was and what
a carrier status meant. The majority of the women were prescribed the
test during the pregnancy and not before, and there isn’t an agreed
protocol for testing (both members at the same time or one member
first). Only 39% of the carriers decided to have a second level test for
their partner, and the 12% of them got a positive response too. This
five couples were not influenced in their reproductive choices by the
positive test, and asked for a CF pre-natal test for all their pregnancies,
with no double heterozygote babies to date. The 61% of carriers that
did not screen the partner, did not report the birth of CF babies. Even
if the interviewed carriers were happy with the test and suggest to
their friends and family to be tested, the results of the questionnaire
forced us to change the way we deliver the report and to improve the
dissemination of informations among the physicians and the public.

P01.20

Genetic counseling in phenylketonuria (PKU) and cystic fibrosis
(CF) patient’s parents

V. L. Izhevskaya’, E. A. BorzoV', L. Y. lvanova?, I. V. Zhuravleva?, E. K. Ginter';
'Research centre for medical genetics, Moscow, Russian Federation, 2Institute
of Sociology of Russian Academy of Sciences, Moscow, Russian Federation.
Mandatory newborn screening for PKU is spent in Russia since 90th
years of XX century, and for CF since 2006. To estimate patient’s
parents opinion concerning different aspects of genetic services we
have spent questioning of 187 PKU and 93 CF patient’s parents. PKU
patient’s parents more often have learnt about the hereditary nature
of their child disease from geneticist than CF patient’s parents (75%
and 51% respectively, p<0.05). CF patient’s parents more often than
PKU patient’s parents have noted that they have not understood the
information on repeated genetic risk (6.4% vs 1.2%, p<0.05) and
incorrectly specified its value (32.0% vs 15.0%, p<0.05). However
they more often regarded genetic risk as high whereas PKU patient’s
parents more often - as average (p<0.05). Prenatal diagnostics was
more acceptable for CF patient’s parents (64.9% vs 43.3%,p<0.05).
Only 1.1 % of respondents have answered that they didn't want to
terminate the CF foetus pregnancy, and 23.5% PKU patient’s parents
have selected the same answer (p<0.05).

P01.21

Cystic Fibrosis and Sickle Cell Diseases: Young adults*
understanding of newborn screening

M. Noke, F. Ulph;

University of Manchester, Manchester, United Kingdom.

Recently implemented Newborn Screening (NBS) for Cystic Fibrosis
(CF) and Sickle Cell Diseases (SCD) across the UK raises questions
about the public’s level of awareness of NBS. Pregnancy is believed to
be a difficult time to communicate about NBS, as information is poorly
absorbed and negative consequences may arise for parents during
pregnancy and after birth. Although awareness of NBS is suggested
to reduce the distress associated with screening, research fails to
stipulate what information is required or when it should be provided.
Furthermore, the extent of lay disease knowledge prior to screening is
not established. This study explored i) young adults’ existing knowledge
of CF, SCD and NBS, ii) how awareness of NBS can be improved for
future generations and iii) the feasibility of providing NBS information
to a young adult population. Thirty four young adults took part in one
of seven focus groups. Thematic analysis was conducted to generate
codes and themes at a manifest level. Coupled with numerous
misperceptions, students displayed limited knowledge of CF and SCD.
Predominantly informed by Biological education, awareness of the
severity of SCD was typically underestimated. Participants dismissed
wanting further NBS information during young adulthood despite
showing preoccupation with personal carrier risk. Lack of knowledge
and perceived irrelevance of screening information causes concern
about how to prepare the future generation of NBS programme users.
The inclusion of carrier statistics, autosomal recessive inheritance and
information about the severity of SCD are proposed to improve young
adults’ interest and understanding of NBS.

P01.22

Looking Forward: Involving young people with Cystic Fibrosis
(CF) in developing an educational arts package exploring CF and
gene therapy

L. Winters'?, M. E. Palm'?, L. E. Holmes?®, K. W. Southern*, B. Chapman®, L.
MortonS, H. Kitchen®, A. Smith’, K. Dack"?, I. Starling’?;

"Nowgen (A Centre for Genetics in Healthcare), NIHR Manchester Biomedical
Research Centre, Manchester, United Kingdom, 2Central Manchester
University Hospitals NHS Foundation Trust, The University of Manchester,
Manchester, United Kingdom, *Wellcome Trust, London, United Kingdom,
“School of Reproductive and Developmental Medicine, The University of
Liverpool, Liverpool, United Kingdom, °LimeArt, Central Manchester University
Hospitals NHS Foundation Trust, Manchester, United Kingdom, °Cystic Fibrosis
Trust, Manchester, United Kingdom, "Science Learning Centre North West,
Manchester, United Kingdom.

Cystic Fibrosis (CF) is one of the most common genetic conditions
in the UK, affecting approximately one in 2500 people. Patients with
CF cannot meet up in person due to the risk of infection; therefore
their opportunities to discuss the latest scientific research related
to their condition can be limited. Gene therapy is often heralded as
a potential future treatment for CF and first phase clinical trials are
underway in the UK. Despite the frequent news headlines reporting
continuing progress, the consistent and effective future use of gene
therapy remains only a possibility.

The Looking Forward project brings young CF patients, clinicians,
artists, scientists and educationalists together to develop an online
educational arts package exploring CF and gene therapy. Young CF
patients are brought together via web-based technologies such as
social networking websites and videoconferencing, and will also work
in one-to-one sessions with members of the project team. Creative
and novel approaches will be used to explore the science behind gene
therapy and the personal, social and ethical issues associated with
this field of research. The resulting resource will be disseminated to a
wide audience, including CF patients and their families, school pupils,
teachers and health professionals. Importantly this project will explore
methods of participatory engagement with individuals who cannot
meet face-to-face (the CF patients).

This project is a unique collaboration that puts young people with CF at
the centre of planning an educational arts package to ensure that the
resource created is valuable and meaningful.

P01.23

The views of CF patient’s parents on prenatal diagnostics

E. K. Ginter', V. L. Izhevskaya’, E. A. Borzov’, L. Y. Ivanova? I. V. Zhuravleva?
"Research Centre for Medical Genetics, Moscow, Russian Federation, ?Institute
of Sociology of Russian Academy of Sciences, Moscow, Russian Federation.
To estimated views on prenatal diagnostics (PD) we have spent
questioning of and 93 CF patient’s parents. Majority of respondents
(83%) knew about the PD of CF, and 52 % have received this
information from geneticist; 42 % from them answered, that the
possibility of PD has changed their reproductive plans. The majority
of parents (81 %) believed, that PD of CF is necessary procedure, 78
% believed, that it could solve family problems and for 65 % of them
PD is acceptable. More than 50 % of respondents would terminate
pregnancy with CF foetus. To reveal factors which can influence the
relation to PD Spearmen rank correlations were calculated. Correlation
of reproductive plans changing with burden of treatment of CF child,
and storing the value of repeated genetic risk was shown. Acceptance
of PD was correlated with the age and educational level of woman,
whether or not she was referred for genetic counselling, and whether
or not she has received an explanation about repeated risk. Correlation
of reproductive plans changing and acceptance of PD was shown too.

P01.24**

Dravet syndrome caused by SCN1A mutations, and other
genetic causes of epilepsy, with onset after vaccination in
infancy

N. E. Verbeek', M. J. A. van Kempen’, F. E. Jansen’, D. Lindhout!, N. van der
Maas?, E. H. Brilstra’;

"University Medical Centre Utrecht, Utrecht, Netherlands, *RIVM, Bilthoven,
Netherlands.

Background: Vaccinations are one of the most cost-effective health
interventions of the 20" century. Alleged adverse effects, like (a)febrile
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seizures, may have great impact on public acceptance of vaccination
programs. In this study we investigated the etiology of epilepsy
following vaccination, in a national cohort.

Methods: Medical data of 1301 children, reported with convulsion(s)
after vaccination in the first two years of life between 1997-2006 to the
National Institute for Public Health and Environment in the Netherlands,
were re-evaluated. Parents of children with onset of epilepsy within
24 hours after a DTP-IPV-+Hib vaccination, or 5-12 days after MMR-
vaccination were re-contacted for follow-up.

Results: Twenty-seven children (2,1%) had epilepsy with onset
after vaccination. Follow-up was available for 24. Ten children had
a genetic cause: Dravet syndrome due to a SCN1A-mutation (8),
epilepsy in females with mental retardation (EFMR) due to a PCDH19-
mutation (1) and a submicroscopic 1q deletion (1). A genetic cause
was presumed in four others: neuronal migration disorder (2) and
autosomal dominantly inherited form of epilepsy (2). Of the remaining
10 children, three had a first or second degree relative with seizures.
In one child the cause of the epilepsy was probably viral.
Conclusions: In the majority of cases with epilepsy onset following
vaccination in the first two years of life, a genetic cause is detected
or suspected (14/24). Early diagnosis of Dravet syndrome and
other genetic causes is not only important for treatment and genetic
counselling, but also for safety surveillance of vaccination programs.

P01.25

Views of relatives of children with Duchenne muscular
dystrophy on their experience of diagnosis and population
screening

S. A. Metcalfe’, S. H. Wong?, A. D. Archibald®, B. J. McClaren®, A. J.
Kornberg™#;

"Murdoch Childrens Research Institute and Dept Paediatrics, The University

of Melbourne, Parkville, Vic, Australia, 2Murdoch Childrens Research Institute
and The University of Melbourne, Parkville, Vic, Australia, *Murdoch Childrens
Research Institute, Parkville, Vic, Australia, “Dept of Neurology, Royal
Children’s Hospital (RCH), Parkville, Vic, Australia.

Newborn screening (NBS) for Duchenne muscular dystrophy (DMD) is
controversial as there is no treatment that can be implemented at birth,
and the pros and cons are subject to debate.

We conducted a qualitative study exploring relatives’ views on
population screening for DMD in Australia. Participants were
recruited through the Muscular Dystrophy Association and RCH
Neuromuscular Clinic. A total of 13 families were interviewed: 15
parents, 1 grandmother and 2 adult sisters. Parents reported a 1-2
year gap between their first noticing signs of developmental delay
and of receiving the DMD diagnosis; all found this delay in diagnosis
to be very difficult. Most participants perceived population screening
for DMD to be acceptable, preferring infant screening (6 months to 2
years) but generally opposing NBS. Two parents only felt resources
would be better used for improving treatment. The main reason against
NBS was potential for a negative impact on parental-child relationship.
Participants supporting infant screening felt that a diagnosis in infancy
would allow: implementation of early interventions; guidance with
financial, practical and reproductive decision-making; and greater
understanding of the child’s struggle with developmental milestones.
Some parents supported a more ‘targeted’ approach to population
screening of infants at = 1 year of age, the time at which most started to
be concerned with their child’s development. Based on these and our
preliminary audit data (showing a median age of 5 years at testing for
70 boys [<18yr] in the 2005-2009 period), we are currently developing
various models of offering population screening.

P01.26***

Genetic counsellor education and professional standing in 17
European countries

C. Cordier’, U. Hosterey Ugander?, D. Lambert’, M. Voelckel, H. Skirton®;
"University Hospital of Strasbourg, Strasbourg, France, ?Klinisk genetik,
Goteborg, Sweden, *Children’s University Hospital, Dublin, Ireland, *Timone’s
Hospital, Marseille, France, °Faculty of health, University of Plymouth, Tauton,
United Kingdom.

Quality genetic healthcare services should be available throughout
Europe. However, due to enhanced diagnostic and genetic testing
options, the pressure on genetic counselling services has increased.
Appropriately trained genetic counsellors and genetic nurses can offer

clinical care for patients seeking information or testing for a wide range
of genetic conditions and the European Society of Human Genetics
is making efforts to set up a system of accreditation for genetic
counsellors, to ensure safe practice. We undertook a descriptive,
cross-sectional survey to obtain baseline data on the role, education
and practice of genetic counsellors and nurses in European countries.
To collect the data, we approached a number of key informants (leaders
in national genetics organisations or experienced practitioners) to
complete an online

survey, reporting on the situation in their own country. Twenty-eight
practitioners responded, providing data from 17 European countries.
The findings indicate huge variation in genetic counsellor numbers,
roles and education across Europe. In United Kingdom and the
Netherlands there are more than 4 counsellors per million population,
in five countries there is less than one counsellor per million, while in
Turkey, Czech Republic and Germany there are no counsellors. There
are specific educational programmes for genetic counsellors in seven
countries but only France has a specific governing legal framework
for genetic counsellors. We will present these and other data to
demonstrate the disparity in approaches to the education and use of
genetic counsellors across Europe. This study underpins the need for
a coherent European approach to accreditation of counsellors.

P01.27

Deficiency of genetics standards for secondary education in the
United States

M. Dougherty’, C. Pleasants’, L. Solow? A. Wong', H. Zhang';

'"American Society of Human Genetics, Bethesda, MD, United States,
2Wesleyan University, Middletown, CT, United States.

Recent changes in federal oversight of science education in the U.S.
have imposed testing and accountability requirements at the national
level through the No Child Left Behind Act (NCLB). Implementation
of NCLB relies heavily on learning outcomes, or “standards.” Those
standards, in turn, drive curriculum and instruction. However, unlike
many European countries where the science curricula are also
national, in the U.S. curriculum is established at the state and local
levels. Given the centrality of standards to teaching and learning, we
investigated the quality of life science/biology standards with respect
to genetics for all 50 states and the District of Columbia using core
concepts developed by The American Society of Human Genetics as
normative benchmarks. Our results indicate that the states’ genetics
standards, in general, are poor, with more than 85 percent of states
receiving overall scores of ‘inadequate’. In particular, the standards
in virtually every state have failed to keep pace with changes in the
discipline as it has become genomic in scope, omitting concepts related
to genetic complexity, the importance of environment to phenotypic
variation, differential gene expression, and the differences between
inherited and somatic genetic disease. If the genetics standards (and,
by inference, the curriculum) are not improved, the deficiencies we
identified may adversely affect genetics instruction and learning, the
preparation of future genetics researchers, and the genetic literacy of
the U.S. citizenry as medicine becomes more informed by genomics.

P01.28

Enhancing knowledge about modern genetic medicine amongst
secondary school students and their teachers in the UK

K. Dack’, P. Finegold? L. E. Holmes’, I. Starling’, L. Winters’, M. E. Palm’,

A. HalPF, J. Worthington’, J. Harris’, A. P. Read’, D. Donnai’, H. R. Middleton-
Price’;

"Nowgen (A Centre for Genetics in Healthcare), NIHR Manchester Biomedical
Research Centre, Manchester, United Kingdom, ?Isinglass Consultancy Ltd,
London, United Kingdom, *The Nuffield Foundation, London, United Kingdom.
The Nowgen Schools Genomics Programme aims to change the
way that genetics is taught in UK secondary schools. This three-year
programme started in July 2009, funded by the Wellcome Trust, and
has made significant progress to date. The multidisciplinary team use
a range of approaches to help equip young people to assess the real
potential of genomics, and to make informed decisions about future
healthcare. This paper highlights three successful elements of the
programme.

A series of broadcast educational films have been produced to
enhance school science lessons and promote awareness of genetic
medicine amongst teachers. They feature researchers explaining their
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investigations on the role of genes in complex diseases. The films
reflect many areas of uncertainty and the great challenges involved.
Personal accounts are also given by some patients, who describe the
real impact of the conditions. See films at: www.teachers.tv/series/
genetics-and-medicine.

Two events were run with 25 researchers working with small groups
of school students (aged 16 and 17) to give them a unique insight
into the world of research. The students met researchers in their
laboratories and found out about latest technologies and methods
used in genetics and genomics research. Students also spent part of
the day considering the wider implications of genetics research and
bioethics.

One of the most important achievements of this work programme
has been its influence on genetics taught in schools in England
and Scotland. The project team has worked closely with curriculum
developers and made a significance impact on the new school
curricula.

P01.29

Nowgen’s professional training courses in bioinformatics

T. E. Hancocks™?3, A. C. Davies’*, A. Devereau?®, A. Brass?, D. Donnai'?, H. R.
Middleton-Price™*;

"Nowgen A Centre for Genetics in Healthcare, Manchester, United Kingdom,
2Central Manchester and Manchester University Hospitals NHS Trust,
Manchester, United Kingdom, *The National Genetics Reference Laboratory,
Manchester, United Kingdom, “The University of Manchester, Manchester,
United Kingdom.

Nowgen - A Centre for Genetics in Healthcare develops and delivers
an exciting portfolio of training courses for academics, health and
industry professionals. Nowgen’s portfolio of training courses covers
a wide range of topics including: ethical and social aspects of
genetic research, pharmacogenetics, cancer, molecular biology next
generation sequencing and bioinformatics.

Modernising Scientific Careers (MSC), led by the Chief Scientific
Officer at the Department of Health, is a key programme designed
to re-model career pathways for healthcare scientists. Nowgen with
colleagues at NW e-health in The University of Manchester, the National
Genetics Reference Laboratory (NGRL), Manchester, alongside the
professional bodies’ bioinformatics working group, are developing the
MSC bioinformatics curriculum, in particular for genetics trainees and
the wider life sciences MSC programme.

In addition, together with the NGRL and NW e-health, we are delivering
a programme of bioinformatics training for healthcare practitioners
and scientists in genetics, including: short bioinformatics courses for
cytogeneticists, molecular geneticists and clinical geneticists, and the
development of a distance learning module to complement the current
short bioinformatics course for scientists.

We are also delivering next generation sequencing bioinformatics
training for researchers, and clinical and industry based scientists:
Next generation sequencing bioinformatics will be held on 14 June,
2011. This course is being delivered in collaboration with Genomatix,
Life Technologies, Roche and lllumina.

For further information on Nowgen’s bioinformatics courses contact:
Tom.hancocks@cmft.nhs.uk

P01.30

Geographical origin and genetic isolation in southern Morocco

L. SBIl, M. LATIFI, H. HAMI, D. BENALI, A. MOKHTARI, A. SOULAYMANI;
university Ibn Tofail fac Scienes Kenitra Maroc, Kenitra, Morocco.

The study of the endogamy provides information about the repartition,
the structure and the heterogeneity of the genetic heritage of
populations.

The main aim of this study is the evaluation of the level of geographical
endogamy in the population of Souss-Massa-Draa in south of Morocco.
This work consists in a prospective survey of 277 families sampled at
random from October 2005 until April 2007. From survey’s data, the
choice of the spouse is studied according to the origin and the place of
birth of the husband and the wife in the generation of the couples and
in their parents’ generation.

The results clearly showed tendency of couples to the geographical
endogamy. In deed, in 83% of studied couples, the spouses chose each
other from the same origin whereas in parents’ generation, the choice
of common origin represented 95%. Moreover, the intergenerational

comparison of measured endogamy rates gave the same degree of
genetic isolation for both studied generations (p>0.05).

In comparison to other results obtained in other regions of morocco,
the region of Souss-Massa-Draa is considered to be closed.

P01.31

Break oder continuity? Human genetics in Germany after 1945.
H. I. Petermann;

Institute for Ethics, History and Theory of Medicine, Muenster, Germany.

In 1945 Human Genetics was not established at German universities
and efforts were made to change this. After 1933 founded institutes
for ‘racial hygiene’ or ‘human heredity’ did no longer exist. Therefore
well-known people in the field of Human Genetics could carry on their
research: 1946 Fritz Lenz in Goettingen, 1948 Wolfgang Lehmann in
Kiel und 1951 Otmar von Verschuer in Muenster, in neurologic and
psychiatric research supported by Gerhard Koch. The number of
institutes increased up to the year 1980 to 24.

Those named Human Genetics can be called the Pre-War-Generation.
They have in common their relationship to the Kaiser-Wilhelm-
Institute for Anthropology, Human Heredity and Eugenics, as director
(Verschuer), members (Lenz, Becker, Lehmann) or guest (Koch).

» Because of lack of scientists after 1945 the Pre-war-generation got
a second chance. They continued with their research on ‘old ideas’.

In 1960 the Wissenschaftsrat (German Science Council) stated
that new professorial chairs at universities should only be for fields
that were still in evolution. In medicine a chair for Genetics at every
Medical faculty was regarded necessary, replenished by a chair for
anthropology.

Right afterwards Helmut Baitsch was appointed professor in Freiburg
(1961), Widukind Lenz in Hamburg (1961) und Friedrich Vogel in
Heidelberg (1962). Those belong to the Post-War-Generation of
German Human Genetists. They set the stimulus for the development
and professionalization of Human Genetics in Germany. The
institutionalisation was supported by public policy.

* The break came around 1960. The Post-war-Generation established
Human Genetics at German universities.

P01.32

New Bioethics Law in France regarding human genetics:
evolution, revolution or stagnation?

E. Rial-Sebbag'?, S. Julia**°, A. M. Duguet®*¢, A. Cambon-Thomsen®*1;
"Plateforme «Génétique et société» Genotoul, Toulouse, France, 2Université

de Toulouse, Toulouse, France, ®Inserm, U1027, Toulouse, France, *Université
de Toulouse, Paul Sabatier Toulouse 3, Toulouse, France, *Medical genetics
department, University hospital, Toulouse, France, °University hospital,
Toulouse, France.

France is in the process of revising its bioethics law 5 years after its
last revision (2004). This law addresses genetic testing among other
aspects (e.g. embryo stem cell research, transplantation, medical
aided procreation). In various French legal instruments genetic
information is treated apart from other biologic information given its
potential misuses and its familial dimension. The proposal for revising
the law is focusing on two major points of genetics: communication of
the genetic Information and optimisation of laboratory’s quality. Based
on professional secrecy medical doctors could not inform, on their
own decision, family members about genetic characteristics, even if
relevant for them. New procedures to allow medical doctors to disclose
such information to family members are proposed; liability incurred in
case of non transmission of the information and the role of patients
associations to deliver relevant information are underlined. Although
provisions on quality aspects in a bioethics law can be discussed,
they aim to protect people through a high quality of laboratory tests
and analyses performed, with regards to direct to consumer genetic
tests on internet. A key role will be devoted to the “Agence de la
Biomédecine” for assessing quality of laboratories and delivering
information regarding such tests. Many other aspects have been
discussed in the preparatory debates to the revision, such as consent
issues (for deceased people) or biobanks and are absent from the
proposal. However these issues are among the most problematic in
research and practice. We will discuss the consequences of this lack
of regulation.
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The Not So ,,Incidental” Research Results

B. Knoppers;

McGill University, Montreal, QC, Canada.

Research itself has always been understood as the search for
generalizable knowledge and not concerned with the individual per se.
Today, the ability to perform whole-genome sequencing (WGS) at a
fraction of what it used to cost is about to change the “no returns” policy
of both longitudinal, population studies and some disease-specific
cohorts. Moreover, as researchers begin to access such population
biobanks for disease-specific studies using (WGS) or, when begin
using WGS in their own clinical research, the concept of “incidental”
findings (ie. unforeseen and unrelated to the disease under study) may
also be challenged, (if not become obsolete), as the whole genome of
a person is exposed. The classic duo of returning only those results
with scientific validity and clinical utility is no longer a bulwark to refusal
to communicate when ethics guidance requires that any results with
“significant welfare implications for the participant, whether health-
related, psychological or social” be returned. This raises the issue
of which results exactly should be returned, when, by whom, and, to
whom (if at all).

Unless the delineation of responsibilities is clarified, it will be health
professionals and researchers who may be the most “at-risk”
from incidental findings. Indeed, the no-returns policy for research
results that includes the not so “incidental” result may no longer be
acceptable. How to delimit this seemingly, open-ended avenue of
potential professional responsibility and possibly, liability? What are
the mechanisms available?

P01.34

Assessing the Assessment Tool: is the ELSI component of
ACCE adequate?

C. Chen’?3 H. Howard’;

Centre for Biomedical Ethics and Law, Katholieke Universiteit Leuven, Leuven,
Belgium, 2Section Ethics, Philosophy and History of Medicine, IQ Healthcare,
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands,
SDipartimento di Filosofia, Universita degli Studi di Filosofia, Universita degli
Studi di Padova, Padova, Italy.

Genetic tests for susceptibility to common, complex disorders are
proliferating, both in clinical and direct-to-consumer (DTC) settings.
However, many of these tests, focusing on genes involved in
multifactorial disorders, have limited clinical validity and utility. Due to
the nature of the genetic information that these tests provide, coupled
with the relative lack of end-user genetic information literacy, it is
especially important that the quality of these tests (in both a clinical
and DTC setting) be independently evaluated. A handful of tools and
initiatives have been proposed to aid in the evaluation task. One
such tool is the ACCE model; consisting of 44 questions, designed to
assess the quality of a genetic test’s Analytical validity, Clinical validity,
Clinical utility and also, to address Ethical, legal and social issues
(ELSI) of the test. Of the 44 questions, three have been allocated
to examine the ELSI. Although literature exists that discusses the
adequacy of the ACC components in ACCE, little has been elaborated
for the ELSI questions. As such, we used a literature review and a
psychiatric genetic test case study to critically analyse the adequacy of
the ELSI component of ACCE. Our analysis identified some potential
gaps in the ELSI component of ACCE and we discuss how these may
be reduced. The ELSI of genetic tests are particularly challenging and
important, given among others, the possibility for the information to be
simultaneously individual, familial and communal, and the short- and
long-term impact it can have on all these three levels.

P01.35

Ethical dilemmas in predictive testing: challenges for genetic
counselors

T. Cruz', L. Velazquez', J. Sequeiros?, M. Paneque?;

'Center for Research and Rehabilitation of Heredlitary Ataxias CIRAH, Holguin,
Cuba, 2IBMC-University of Porto, Porto, Portugal.

Predictive testing protocols are intended to help patients affected with
hereditary diseases understand their condition and make informed
reproductive choices. However, predictive diagnosis process may
expose clinicians, consultands and families to ethical dilemmas that
interfere with genetic counseling and the decision making process. We

describe ethical dilemmas in a series of four cases involving predictive
testing for hereditary ataxias in Cuba and Portugal. Ethical challenges
demand a multidisciplinary approach, where genetic counselors,
psychologists, social assistants, medical doctors and other health
professionals integrate the psychological, socio-familial and medical
issues of complex decisions surrounding predictive testing. The clinical
scenarios presented and the general discussion could be useful for
health professionals involved in predictive programs for hereditary
ataxias and other neurodegenerative disorders.

P01.36

Ethics of personal genetic profiling

A. Lucassen’?;

"University of Southampton Cancer Sciences Division, Southampton, United
Kingdom, ?Nuffield Council on Bioethics, London, United Kingdom.

Following a two-year inquiry, the Nuffield Council on Bioethics, a UK
independent advisory body, has published a report which explores
the ethical issues raised by new developments in ‘personalised
healthcare’, including commercial personal genetic profiling. The
Council found that these services have a number of potential benefits,
such as providing reassurance or enabling people to take preventative
action. But potential harms were also identified. For example, the
test results can be unreliable and difficult to interpret; ‘good’ results
may lead to complacency in lifestyle; learning about risk of disease
could be upsetting, particularly if no treatments are available; there is
potential for misuse of personal genetic information; and people may
seek unnecessary further tests or advice from their doctor. However,
the number of people using genetic profiling services and whether this
is currently leading to any actual harm is not known.

Several ethical values come into play, such as individuals’ ability to
pursue their own interests and efforts by the state to reduce harm, and
the report explores the extent to which genetic profiling tests really
do lead to healthcare becoming more ‘personalised’. On the basis
of this, the Council makes a number of recommendations for policy.
For example, regulators are urged to request evidence for any claims
being made by companies about the clinical value of their tests, and
governments are encouraged to provide information on their websites
about the risks and benefits of personal genetic profiling, including the
relevance for insurance.

P01.37

Are published genomic data free for further uses? Legal and
ethical issues in a context of data sharing

A. Pigeon'?% G. Chassang’? A. Cambon-Thomsen'?;

"Inserm, U1027, Toulouse, France, 2Université de Toulouse, Paul Sabatier
Toulouse 3, Toulouse, France, *Université de Toulouse, Faculté de droit, Centre
de droit des affaires, Toulouse, France.

The use of published information and data for generating electronic
databases, such as LSDBs (locus specific databases), for meta-
analyses and for new association studies is frequent. Current policies
towards data sharing encourage access to and circulation of data.
Nevertheless ethical issues are raised regarding informed consent
of the person from whom the data were collected. Published, hence
publicly available data are not necessarily data free to be used.
Limitations given through the consent procedure may exist and the
fact that data are published does not erase them. The problem is
growing with the rapid technological advancement and more control
by the citizens about the use of their data. Those issues are new
challenges in the frame of the revision of the EU directive 95/47 on the
protection of personal data. We analysed various possible solutions
and studied the associated responsibilities of researchers, institutions,
editors, ethics committees and data mining scientists. This reflexion
led to propose to systematically indicate in the publication itself or
as supplementary information possible other uses of data/samples
included in the informed consent and other limitations and to ask the
editors to consider introducing this in instructions to authors. It would
provide useful information to potential users in order for them to decide
whether to use the published data or not. It would be respectful of
privacy rights and autonomy. Nevertheless it remains limited in cases
where the consent is not indicating the possible further uses of data.
Other solutions can be proposed in such cases.
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Secondary use of research data: ENGAGE and BioSHaRE as
proof of concept

A. Tassé, B. Knoppers;

McGill University, Montreal, QC, Canada.

Biobanking activity is increasingly at the heart of research practice.
Access to such resources is of major interest for research since it
avoids the limitations of research conducted among smaller number of
subjects. Alongside these benefits, however, remain the ethical issues
of respect for the autonomy and privacy of research participants, most
notably in the context of secondary use of data, i.e. where data is used
for purposes falling outside the scope of the consent given by research
participants.

The last decade has witnessed the attempt to establish the ethical
acceptability of the secondary use of data. It has remained unclear
however as when should research accessing biobanks be considered
as “primary” vs. “secondary” use, and as to how to apply these criteria
in the context of international research consortia such as ENGAGE
and BioSHaRE.

The European Network for Genetic and Genomic Epidemiology
(ENGAGE) is a research project performing meta-analyses in order
to translate the wealth of data emerging from large-scale research in
genetic and genomic epidemiology from 23 population cohorts into
information relevant to future clinical applications.

The goal of BioSHaRE is to allow researchers to use data pooled
from different cohorts and biobank studies, thereby creating sample
sizes large enough to investigate questions relating to multifactorial
diseases.

In order to determine whether the use of already collected samples
and data in international research consortia should be considered as
either “primary” or “secondary” use, both the ENGAGE and BioSHaRE
consortia will serve as models for our study.

P01.39

Medical ethics and counseling genetic in SMA

A. C. Papari, G. C. Cozaru;

Andrei Saguna University, Constanta, Romania.

Spinal muscular atrophy (SMA) is one of the most common autosomal
recessive diseases, affecting approximately 1 in 10,000 live births, and
with a carrier frequency of approximately 1 in 50. The SMA phenotype
is widely variable, with the severity of symptoms influenced by several
genetic factors. Genetic risk assessment is an essential and integral
component of SMA genetic testing and impacts genetic counseling
both before and after genetic testing is performed.

To better understand the ethical difficulties associated with a condition
like SMA, we report a couple where the man was diagnosed with
SMA type IV. He has a family history of SMA. Couple was provided
information on SMA, including range of severity and test limitations.
Parents was requested prenatal diagnosis because they did not
accept residual risk.

More, it is almost certain that other father’s family members are also
carriers of genes mutation. Should the counselor be expected to break
confidentiality to inform the at-risk family members of their genetic risk?
Comprehensive SMA genetic testing, comprising PCR-RFLP assay,
SMN gene dosage analysis and genetic counseling, offers the most
complete evaluation of SMA patients and their families at this time.
These cases illustrate that SMA testing, like other genetic testing, can
lead to complicated scenarios and highlight the importance of genetic
counseling for identified SMA carriers. A genetic counselor could help
this couple to understand the risk for own children and to develop
strategies to accurately inform their family members of their possible
risk of SMA without being alarming.

P01.40

Personal genome testing: Characteristics of the test, the disease
and the context to clarify the discourse on ethical, legal and
societal issues

E. M. Bunnik, M. H. N. Schermer, A. C. J. W. Janssens;

Erasmus MC, Rotterdam, Netherlands.

Background: Personal genome tests are currently marketed directly-
to-consumer to estimate genetic risks for a range of multifactorial
diseases and other traits. These tests have spurred critical discussions
of their ethical, legal and societal implications (ELSI), but not all

personal genome tests raise the same ELSI. We offer a systematic
approach towards questions regarding what ELSI to expect from
specific applications, and why.

Methods: Review of the bioethical literature, expert interviews and
conceptual analysis.

Results: ELSI may vary with the characteristics of the test, the
disease and the context in which testing is offered. For example, tests
of limited clinical validity are less likely to be utilized as a basis for
discrimination than do those of higher levels of clinical validity. Further,
testing for a multitude of diseases simultaneously brings along an
unequalled quantity of information, thereby threatening the feasibility
of informed consent. Also, testing for psychiatric diseases such as
clinical depression, is surrounded by various psychological and ethical
sensitivities, which are much less pressing in testing for (most) somatic
diseases. A major context characteristic is direct-to-consumer access
to personal genome testing, which is associated with ELSI of its own,
such as lack of professional medical guidance. We have composed a
comprehensive list of characteristics that are of relevance to the ELSI-
debate.

Conclusion: In an informed and meaningful ELSI-debate on
personal genome testing for multifactorial diseases, consideration of
characteristics of the test, disease and the context is indispensable,
for these characteristics determine the applicability of ELSI to specific
personal genome tests.

P01.41

Patients’ experiences and views of DNA testing and familial
cascade screening for Familial Hypercholesterolemia (FH): a
qualitative study

N. Hallowell', N. Jenkins? M. Douglas®, J. Lawton?;

"Newcastle University, Newcastle upon Tyne, United Kingdom, 2Edinburgh
University, Edinburgh, United Kingdom, *NHS Lothian, Edinburgh, United
Kingdom.

Familial hypercholesterolemia (FH), an autosomal dominant disease,
manifests as a disorder of cholesterol metabolism. Early detection
and treatment with statins can be effective in reducing morbidity and
mortality from CVD. Familial cascade DNA screening for FH mutations
is a clinical reality throughout Europe. Questions have been raised
about the most efficient and cost-effective way of implementing
cascading. The argument for direct (clinician-mediated) versus indirect
(patient-mediated) cascading is that the former overcomes patients’
reticence about disclosure and thus, maximises the number of
relatives approached and captured in the cascade. However, research
suggests that family communication about genetic testing takes place
without a need for this intervention. Moreover, direct cascading is
reliant upon the index patient revealing family contact details, and this
may raise issues about confidentiality for some. To date no research
has been undertaken on the views of patients involved in indirect
cascading. This paper looks at patients’ experiences of DNA screening
and mediating familial cascade screening. The data were gathered
in in-depth interviews with 38 patients who had DNA testing in lipid
clinics SE Scotland. 15(39%) were referred for cascade appointments
in clinical genetics. Patients appreciate DNA testing being undertaken
by known and trusted lipid clinic staff. DNA testing was seen as part of
the normal lipid clinic routine. Having a genetics consultation to identify
relatives for cascading was perceived as facilitating, and potentially
increasing, family communication about FH. Patients expressed a
preference for indirect cascading, commenting that it may be less
threatening for relatives than unsolicited clinical contact.

P01.42

Conflicts regarding genetic counseling for Fragile X syndrome
screening: A Survey of clinical geneticists and genetic
counselors in Israel

S. Lieberman, S. Zukerman, E. Levy-Lahad, G. Altarescu;

Medical Genetics Institute, Shaare Zedek Medical Center, Jerusalem, Israel.
Although Fragile X screening has been offered in Israel since 1994,
issues related to potential neurological and gynecological symptoms
in carriers make counseling for Fragile X different from recessive
disorders. We evaluated the attitudes of geneticists regarding
genetic counseling given to the women undergoing screening. We
performed a self-administered questionnaire including 13 study
questions was mailed to all geneticists in Israel. The questions were
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related to counseling for women pre and post screening regarding
themselves and the affected fetuses (including the risk for Premature
Ovarian Insufficiency; FXPOI and Fragile X-Associated Tremor Ataxia
Syndrome; FXTAS). Out of a total of 80 geneticists 34 responded
with no additional responses on e-mail re-call. There was no clear
consensus for 11/13 (85%) presented questions. The most striking
differences in opinion were observed for issues regarding FXTAS risk
in prescreening counseling sessions (p<0.05).This study demonstrates
that , there is no consensus on critical variables implying risk for fetus
and mother and that counseling practices are dissimilar even in this
small cohort of experts. We demonstrated a conflict between the
detailed amount of information which should be given prior to the test
in order to allow informed decisions and the overload of information
which may cause confusion.

P01.43

The use of genealogy databases in genetic health care

V. Stefansdottir’, H. Skirton? O. T. Johansson®, J. J. Jonsson™*;

'Dept. of Genetics and Molecular Medicine, The National University Hospital

of Iceland, Reykjavik, Iceland, 2University of Plymouth, Plymouth, United
Kingdom, 3Dept. of Medical Oncology, The National University Hospital of
Iceland, Reykjavik, Iceland, *Dept. of Biochemistry and Molecular Biology, Univ.
of Iceland, Reykjavik, Iceland.

Background: The use of electronic genealogical databases could
facilitate the construction of accurate and extensive pedigrees in
genetic health care. Genealogical databases could be linked to specific
disorder databases in order to increase the accuracy of pedigrees and
inform the genetic risk assessment.

Aim: Systematic review of the published literature on the use of
genealogy databases to construct pedigrees for risk assessments in
genetic health care.

Design: A systematic literature search was undertaken using the
following 12 combined search terms: “Genealogy database* AND
genetic risk AND family history”, “Genealogy database* AND clinical
genetics” , “Genealogy Database* AND medical AND family history”,
“Cancer registry AND genetic service”, “Cancer registration AND
clinical genetics AND genealogy”, “Database* AND family history
AND genetic risk assessment”, “Genealogy database* AND cancer
registry”, “Database* AND genealogy AND genetics”, “Genealogy OR
heraldry AND database”, “Genetic counsel* and clinical genetics AND
genealogy” and “Cancer genetic counsel* and genealogy”.

Data sources: EbscoHost, PubMed, Web of Science, Ovid, the Grey
literature and reference lists of identified studies.

Results: Of 683 titles identified, one study described experience of
using a genealogy database in a cancer registry in support of genetic
health care. Two more papers discussed the potential use of genealogy
databases. Conclusions: Limited published information exists on the
use of genealogy databases in genetic health care although numerous
such databases exist. This may reflect legal or regulative restrictions
based on autonomy or information risk. Studies are needed to address
the benefits and drawbacks of using genealogy databases in genetic
health care.

P01.44

Genetic testing of children: report of a working party of the
British Society for Human Genetics

T. Clancy’, A. Lucassen?, J. Montgomery?, A. Clarke?, A. Hall, A. Fryers, A.
Fenwick®, M. Parker’;

'St Mary’s Hospital and University of Manchester, Manchester, United
Kingdom, 2University of Southampton and Wessex Clinical Genetics Service,
Southampton, United Kingdom, *University of Southampton, Southampton,
United Kingdom, “University Hospital of Wales, Cardiff, United Kingdom, °PHG
Foundation, Cambridge, United Kingdom, °Royal Liverpool Children’s Hospital,
Liverpool, United Kingdom, "Oxford University, Oxford, United Kingdom.
Genetic tests can offer immediate clinical benefits and should be
utilised in the same way as any other investigation used to determine
the best clinical management of a child. But, genetic tests can also
generate information about children’s health in the medium to long
term future, rather than about current health problems. Decisions
about the optimum time to carry out a genetic test can therefore raise
difficult issues for health professionals, for parents and for children
and young people themselves. In 1994 a report from the UK'’s Clinical
Genetics Society recommended that predictive genetic testing was

appropriate where a medical intervention was available and would
usually be offered during childhood, but that such testing should
not generally be undertaken for adult-onset disorders unless there
were clear cut and unusual arguments in favour in a particular case.
The report concluded that it was important to preserve or maximise
children’s future choices where no clear benefits would accrue during
childhood. The guidance has recently been reviewed by a working
group on behalf of the British Society for Human Genetics, and a new
report was published in 2010. This was informed by research, and took
into account developments including other guidelines published over
the last 15 years. The report includes recommendations about genetic
testing of children, an explanation of the legal (in the UK) and clinical
rationale for these and case studies to assist professionals in their use
of the recommendations.

P01.45

Fourteen year’s experience of genetic counseling for hereditary
hearing loss patients in Iran

S. Arzhangi’, N. Bazazzadegan’, N. Nikzat!, Z. Fattahi’, M. Moheni', P.
Jamali?, K. Jalalvand', K. Kahrizi', H. Najmabadi’;

'Genetics Research Center, USWR, Tehran, Islamic Republic of Iran, ?Genetic
counseling centre, Shahrood, Islamic Republic of Iran.

Diagnosis and estimation of recurrence risk are components of a
complete genetic evaluation of a child with hereditary hearing loss
(HHL). The disease can be classified into syndromic or nonsyndromic
forms. The most common pattern of inheritance in HHL is autosomal
recessive (AR) with a 25% risk of transmission to the next generation.
The aim of this study was to provide more accurate genetic information
using in genetic counseling for Iranian HHL families.

Since 1996, genetic counseling has been provided for over 2650
deaf families. Majority of them had 2 and more affected child. Over
sixty percent of the families who referred to us had consanguinities
marriages. Out of 2650 families, 80% had AR pattern of HHL, 1%
AD and X-linked, and the remaining cases were sporadic cases.
Nonsyndromic and syndromic forms of HHL account for 79% (n=2094)
and 9% (n=238) of families, respectively. Most of the deaf patients had
congenital HL (n=2065). The mutation in GJB2 accounted for overall
16% of the referred families; however, the prevalence of the mutation
in this gene significantly varies among different ethnic groups in Iran.
In Northwest of Iran the frequency was about 30% while in the East
and South was as low as 4%.

We have been able to provide result for 30 to 50% of the referral
families depending to ethnic population.

So far, we have provided genetic diagnosis, carrier detection, and
recurrence risk estimation for 1500 families to help them in decision
making for future pregnancies.

P01.46

The use of iPad in genetic counseling

V. Stefansdottir’, H. Skirton?, O. T. Johansson®, J. J. Jonsson™*;
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of Iceland, Reykjavik, Iceland, 2University of Plymouth, Plymouth, United
Kingdom, *Dept. of Medical Oncology, The National University Hospital of
Iceland, Reykjavik, Iceland, “Dept. of Biochemistry and Molecular Biology, Univ.
of Iceland, Reykjavik, Iceland., Reykjavik, Iceland.

Accurate information about genetic aspects of disorders is needed in
genetic counseling. To address this need and enable clear and easily
understood explanations, professionals in genetic health services
have developed a number of educational aids. These aids can be used
to inform the counselee of the inheritance pattern, risk to relatives,
genetic testing options, symptoms and surveillance. They can also be
used as decision aids regarding genetic testing and prevention. Most
often these aids are visual; images, booklets, interactive computer-
based programs, checklists and CD/DVD’s,

It has been shown that counselees using educational aids before or
during genetic counseling session are more likely to remember their
risk status, show significant knowledge improvement and are more
satisfied with their decisions. However, the use of educational aids
has not been shown to benefit the psychosocial aspects of genetic
counseling and counselees prefer personal communication.

Recently, touch screen computers such as iPad, have made their way
into the medical world. We have introduced the use of iPad in genetic
counseling at The National University Hospital of Iceland. With an
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iPad the genetic counselor can show the counselee defined packages
of information, including small videos, and use the touch screen to
draw further images for explanation. The flow of information can be
controlled and it is possible to zoom in on images. The use of iPad
combines the benefit of personal communication and an educational
aid in genetic counseling to improve the overall experience.

P01.47

The medium and the message: Genetic counselling in the direct-
to-consumer genetic testing industry

S. E. Kelly', A. Harris?, S. Wyatt?3;

TESRC Centre for Genomics in Society (Egenis), University of Exeter, Exeter,
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As part of a larger study of direct-to-consumer genetic testing (DTCGT)
for psychiatric disorders, we investigated the role genetic counselling
is coming to play in the DTCGT industry, and its implications for
how genetic counselling is understood and provided, addressing a
common critique of the DTCGT industry (Hudson et al. 2007; Nuffield
Council on Bioethics 2010). We performed qualitative analyses of
two web-based resources (a sample of DTCGT websites and genetic
counselling blogs and forums), to answer the following research
questions: with what types of genetic testing products is genetic
counselling offered; what forms of genetic counselling are offered;
how is genetic counselling represented in terms of function, trust, and
expertise; how do genetic counselors discuss genetic counselling in
the DTCGT industry? Findings: We identified 21 companies selling
genetic tests for psychiatric disorders online. Of these, 15 do not
provide genetic counselling (although several provide links to genetic
counselling services or recommend genetic counselling). We identified
the following types of genetic counselling provision: integrated genetic
testing and counselling product; discretionary genetic counselling;
genetic counselling for product advice; result interpretation counselling;
future health and information strategy counselling. We further consider
forms of interaction and information provision (e.g., email, phone);
representations of genetic counselling as a profession; and ethical
aspects of genetic counselling practice (e.g., privacy, confidentiality).
We conclude that both the ‘medium’ of DTCGT and the ‘message’
of common genetic polymorphism-based risk assessment have
implications for the field of genetic counselling.

P01.48

Informational needs and expectation prior to genetic counselling
for hereditary cancer and fulfilment of these needs and
expectations
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Background: The fulfilment of counselees’ expectations in cancer
genetic counselling and how this affects the outcome of counselling
have received little attention so far. The aims of the present study
was to investigate the informational needs and expectations among
counselees prior to their first genetic counselling for hereditary cancer.
We investigated also whether these needs and expectations were
fulfilled. Furthermore, we explored cancer specific worry, levels of
anxiety and levels of depression among the counselees. Lastly, we
investigated if there were any relations between fulfilled expectations
and levels of anxiety or depression after the counselling.

Methods: One hundred and twenty-eight counselees (response rate
65%) participated in this study. Data were collected both before and
after the counselling session. Levels of anxiety and depression were
assessed by the Hospital Anxiety and Depression Scale, the level
of worry by the Cancer Worry Scale and informational needs and
expectations by the Quote-gene ca. .

Result: The majority of counselees were highly satisfied with the extent
to which their informational needs and expectations were fulfilled,
although some counselees were not satisfied regarding «emotional
matters». The mean level of anxiety among the participants decreased
after the counselling session. The result also indicates that if needs
and expectations were not fulfilled, the counselees reported higher
levels of anxiety and depression.

Conclusion: The result reveals that the counselees have high
expectation prior to the counselling and these expectations are usually
met. In this study,subjects whose expectations were not meet seem to
be morevulnerable after the counselling.

P01.49

Recontacting patients: needed, expected or desired? A literature
review

S. Jansen, H. Meijers-Heijboer, L. Henneman, P. J. G. Zwijnenburg;

VU university medical center, dept. Clinical Genetics, Amsterdam, Netherlands.
Aim: As our insights and knowledge in medical genetics is continuously
expanding, recontacting patients as new information becomes
available could be desirable. The purpose of this literature review was
to establish the extent to which recontacting patients after previous
genetic counseling is needed for, expected or desired by patients and
recognised by counselors.

Methods: The starting point for the literature review was a Pubmed
search using “Duty to Recontact’[MeSH] and using “recontacting”[All
Fields] AND (“patients’[MeSH Terms] OR “patients”[All Fields])
and a search in Web of Science® on topic “RECONTACT OR
RECONTACTING”. The results were sifted by reading the title and (if
available) abstract. The referencelists of relevant papers were also
included.

Results: A total number of 22 publications, addressing this issue to
some extent, were retrieved. There were few attempts to define the
legal, ethical and social context of this issue, mostly based on expert
opinion. We found two studies describing surveys among clinical
geneticists and genetic counselors and three studies investigating
patient’s or relative’s attitudes. The number of participants was 13-61
patients or relatives/study and 58-252 health care professionals/study.
The results of most studies show significant variation in outcomes. A
comparison between outcomes of the different studies is hampered by
the differences in study population and methods.

Conclusion: We provide an overview on the literature on recontacting
patients in medical genetics, indicating that this is a relatively under-
researched area. Considering our rapidly growing insights and
possibilities in medical genetics, future studies are needed.

P01.50

Congenital and genetic disorders in the Eastern Mediterranean
Region: Challenges to public health and priorities to address

H. Hamamy’, |. Fadhi?, H. Madi?;

'Department of Genetic Medicine and Development, Geneva, Switzerland,
2World Health Organization Eastern Mediterranean Regional Office, Cairo,
Egypt.

The Eastern Mediterranean Region (EMR) of the World Health
Organization (WHO) includes 22 countries in the Middle East and
North Africa that are currently facing major challenges in providing
comprehensive and up-to-date community genetic services.

This study directed by WHO Eastern Mediterranean Regional Office
(EMRO) reviews available data from EMR countries on the current
situation of congenital and genetic disorders. Data on the epidemiologic
profile and available services was collected from published literature,
from questionnaire sheets sent to Ministries of Health, and from
personal experience.

Consanguineous marriage is customary in most EMR communities
and intra-familial unions currently account for 20-50% of all marriages,
with first cousin unions amounting to 20-30% of all marriages.
Haemoglobinopathies in EMR countries show high population carrier
rates of 2-7% for R-thalassaemia , 2-50% for a-thalassaemia, and 0.3-
30% for sickle cell, while G6PD deficiency ranges from 2.5 to 27%.
In countries including Oman and UAE, birth rate of Down syndrome
amounted to 2/1000 births.

Currently, community genetic services such as newborn screening,
premarital carrier screening for thalassemias, prenatal screening,
genetic counselling, education and birth defects registries are
available in some EMR countries. Such genetic services, however,
remain patchy and selective.

The basic strategies needed for implementing community genetic
services that depend on a combination of basic public health measures,
and the education and involvement of the primary health care network
will be discussed.

WHO has a crucial role in helping EMR countries planning and



Genetic counseling, including Psychosocial aspects, Genetics education,

Genetic services, and Public policy

60

implementing community genetic services and in encouraging regional
and international genetic collaborations.

P01.51

A critical appraisal of the private genetic and pharmacogenomic
testing environment in Greece

A. Sagia’, D. N. Cooper?, K. Mitropoulos®, K. Poulas’, V. Stathakopoulos?, G. P.
Patrinos’;

"University of Patras,, Patras, Greece, ?Institute of Medical Genetics, School

of Medicine, Cardiff University, Cardiff, United Kingdom, *Golden Helix

Institute of Biomedical Research, Athens, Greece, “Department of Marketing
and Communication, Athens University of Economics and Business, Athens,
Greece.

In the post-genomic era, we are witnessing rapid progress in the
identification of the molecular basis of human inherited disorders
and the elucidation of genotype-phenotype relationships. The rate of
progress has been driven not only by the determination and ongoing
decipherment of the human genome sequence but also by the advent
of new technological developments that have dramatically reduced
the costs of genetic analysis. Consequently, a considerable number
of genetic testing centers have emerged, both in Europe and the
United States, which offer a plethora of different genetic tests. We
have performed a nationwide survey of 18 private genetic testing
laboratories in Greece to acquire a better understanding of the genetic
testing services that these centers provide, specifically the types of
genetic test offered, the target groups, marketing channels, costs of
analysis and accreditation. Molecular genetic and cytogenetic testing
were found to be the predominant types of genetic testing services
offered although there is an increasing demand for pharmacogenomic
testing. The main target group for private genetic testing laboratories
are physicians who are approached via the Internet, through personal
contacts from sales representatives, and at scientific conferences.
Genetic testing costs are fairly low in Greece. Although the majority of
private genetic laboratories either employ or collaborate with a genetic
counselor, few of them are accredited for the provision of genetic
testing services. This study provides the basis for a critical appraisal
of the private genetic testing environment in Greece and provides a
model for replication in other European countries.

P01.52

The impact of genetic testing in reproductive medicine: anxiety
and distress three and twelve months after disclosure - an
index-control study

F. Vansenne, M. Goddijn, S. Snijder, B. Redeker, N. J. Leschot, F. van der
Veen, P. M. M. Bossuyt, C. A. J. M. de Borgie;

Academic Medical Center, Amsterdam, Netherlands.

As more and more genetic risk factors for disease are discovered, more
genetic tests are offered to patients. None of these tests are properly
evaluated for clinical utility, efficacy and psychosocial consequences.
In reproductive medicine, couples with recurrent miscarriage (RM) and
couples with a man with poor semen quality are karyotyped as part
of the diagnostic work-up. We evaluated the psychological impact of
receiving a genetic test result in both partners of couples with a genetic
abnormality compared to controls.

Methods: Longitudinal prospective index-control study. Participants
received 3 questionnaires; just before disclosure of genetic test result,
3 and 12 months after disclosure. Outcome measures were scores on
the Becks Depression Inventory (BDI), State-Trait Anxiety Index (STAI)
and Impact of Event Scale (IES).

Results: Between 2006-2009, 439 subjects were included. 172
patients from couples with RM (36 indexes, 35 partners, 101 controls),
267 patients from couples with poor semen quality (48 indexes, 42
partners, 177 controls). No differences were found between scores on
BDI and STAI between the groups before disclosure or during follow-
up. On the |ES both indexes and partners had significant higher scores
than controls (p<0.001). These effects were still present after 1 year
follow-up.

Conclusion: Receiving an abnormal genetic test result seems to have
negative psychological consequences for both partners of couples
with RM or poor semen quality in short and in long term. In the light of
ongoing discussions on the efficacy of karyotyping these couples, we
need to realise that genetic tests can do harm.

P01.53

Test translation: from a research test to diagnostic test

P. Pohjola’, M. Peippo?, M. Penttinen’, K. Elenius’, H. Kaéaridinen*;

"University of Turku, Institute of Biomedicine, Department of Medical
biochemistry and Genetics, Turku, Finland, 2The Department of Medical
Genetics, The Family Federation of Finland, Helsinki, Finland, *The Clinical
Genetics Unit, Department of Pediatrics, Turku University Central Hospital,
Turku, Finland, *National Institute of Health and Welfare, Public Health
Genomics Unit, Helsinki, Finland.

New molecular genetic methods provide a vast spectrum of tools
for detecting various mutations. Every routine diagnostic laboratory
has to evaluate which methods can be adopted from the research
setting for routine diagnostics and which are the factors that dictate
the applicability of a given method in a diagnostic laboratory. In most
laboratories, instrumentation is not a limiting factor, but the challenge
is to determine the most cost-effective test, taking into consideration
the utility of the test for patients.

We have used Sotos syndrome as a model for test translation. The
key issue in successful translation was a close collaboration between
academic research and diagnostic laboratory, adding to that a close
collaboration with a clinical genetics unit, ensuring the up-to-date
knowledge in each phase of translation. We have tested altogether
150 Sotos syndrome samples, and detected a mutation in 30% of the
samples. Many clinicians meet Sotos patients rarely and, consequently,
the test has been mostly used in cases of suspected Sotos syndrome
rather than in confirming the clinical diagnosis. Finding the mutation is
valuable for the patient/family, while the value of negative result is less
clear and other differential diagnostic diagnoses should be considered.
The Sotos syndrome test has been a suitable model for test translation,
because the genetic background and genotype-phenotype correlation
are well characterised. However, in syndromes where mutational
background or genotype-phenotype correlation are less clear, the test
for the patients and diagnostic laboratory may remain of low utility, and
test translation should be carefully considered.

P01.54

Direct-to-consumer genetic testing for non-health purposes in
East Asia

K. Muto, Y. Inoue, H. Hong;

The University of Tokyo, Tokyo, Japan.

Background: In 2010, DTC (direct-to-consumer) genetic testing for
health purposes have been featured in Europe for its regulation or
alert to the public by the ESHG and the HGC in the UK. In contrast,
several Shanghai-based companies stated to advertise in Japan to sell
DTC genetic tests for non-health purposes, such as tests advertised
to identify genes related to an individual’s talent, character traits and
aptitude. Regulation of DTC genetic tests for non-health purposes
have rarely discussed before.

Purpose and methods: To address broad ethical, legal and social
implications arising from such tests, we've conducted 1) systematic
literature review and policy analysis towards genetic testing in Asian
countries including Japan, South Korea, Taiwan and China, 2)
questionnaire survey to the Japanese general public to know their
recognition and interests towards DTC tests.

Results: Advertisement is commonly observed in East Asia though
some of the tests have been banned in South Korea. Our survey
shows that 1.3% (47) of respondents has purchased DTC genetic
tests, and 72.9% (2,627) of them hasn’t recognized such tests. They
show higher interests towards tests for health purposes (25.3-53.4%)
than non-health purposes (8.2%-21.9%). Younger generation shows
higher interests toward DTC genetic tests for their children.
Discussions: The trend of our survey shows the same trend from the
survey conducted in 2007. Many parents are deeply concerned about
providing education for their children and it's difficult to intervention
parental decision to purchase such tests. We should more actively
consider issues particularly arisen from such tests.
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P01.55

EuroGentest Clinical Utility Gene Cards - guidelines for the
clinically validated use of genetic testing

A. Dierking, J. Schmidtke;

Institute of Human Genetics, Hannover Medical School, Hannover, Germany.
The Additional Protocol to the Convention of Human Rights and
Biomedicine, Concerning Genetic Testing for Health Purpose (Article 6)
declares that clinical utility is an essential criterion for deciding to offer
a genetic test to a person. Clinical utility refers to the ability of a genetic
test to significantly affect the clinical setting and patient outcome. In
order to assess this information and make it available to clinicians,
geneticists, referrers, service providers and payers, EuroGentest, an
EU-funded Network of Excellence, designed the Clinical Utility Gene
Cards (CUGCs).

CUGCs are disease-specific guidelines written by international
authorships. Based on the ACCE framework (Analytical validity,
Clinical validity, Clinical utility, Ethical, legal and social issues) the
CUGC backbone consists of three parts: disease characteristics,
test characteristics and clinical utility. CUGCs represent concise
and comprehensive documents for the clinically validated use of
genetic testing. All guidelines are freely available on the websites of
EuroGentest, the European Journal of Human Genetics (EJHG) and
Orphanet.

As of January 2011, the clinical utility gene cards project receives
support by EuroGentest 2 and the European Society of Human
Genetics. Initial steps taken for each gene card include the selection
of principal authors, the provision of document templates, as well as
support during document publication. Subsequently, each CUGC is
peer-reviewed and published by the EJHG. From 2011 to 2013, 300
new CUGCs are planned to be established. The regular revisions and
inclusion of new developments and findings ensure that all published
documents reflect the state-of-the-art.

P01.56

Genetic testing and common disorders in a public health
framework - Recommendations of the European Society of
Human Genetics

C. G. van El, M. C. Cornel;

Department of Clinical Genetics/EMGO+ Institute, VU University Medical
Center, Amsterdam, Netherlands.

Currently, the genetics research community is sceptical about the
possibilities of genetic susceptibility testing and screening. The Public
and Professional Policy Committee of the European Society of Human
Genetics, EuroGentest and the Institute for Prospective Technological
Studies convened to discuss relevance and possibilities of genetic
testing for common disorders in a public health perspective. It is
suggested to take the spectrum ranging from monogenic disorders
to common complex disorders into account. Associations between
genetic variants and disease risk have been established, for instance
for hereditary breast and ovarian cancer, colon cancer, diabetes
mellitus (MODY subtypes), thrombosis, cardiovascular disorders,
celiac disease and Alzheimer disease. Although these examples relate
to monogenic sub-forms of common disease, they can nevertheless be
used to reflect on possibilities and relevant obstacles in using the new
genetics in public health. Recommendations have been formulated
stressing: avoiding too high expectations of genomics applications;
the need to establish clinical utility of genetic testing before introducing
large-scale applications; in case clinical utility is not proven, but likely,
research should accompany pilot projects; monogenic conditions can
serve as examples for common complex diseases, when identifying
etiological pathways and developing healthcare in a responsible way;
sufficiently qualified health-care professionals should be involved in
case of direct-to-consumer genetic testing; regulation is necessary
to guarantee truth-in labelling and truthful promotion of genetic tests;
stratified medicine will only be successful if health-care insurance is
based on solidarity; especially in developing countries governments
should avoid an access gap to genetic testing of proven clinical utility.

P01.57

Genomics education for primary care providers in Estonia

L. Leitsalu’, L. Hercher?, A. Metspalu’3#;

Estonian Genome Center, University of Tartu, Tartu, Estonia, 2Sarah Lawrence
College Joan H. Marks Human Genetics Program, Bronxville, NY, United

States, ®Institute of Molecular and Cell Biology, University of Tartu, Tartu,
Estonia, *Estonian Biocentre, Tartu, Estonia.

Since 2000, Estonian Genome Center of University of Tartu (EGCUT),
in partnership with primary care providers (PCPs) nationwide, has
recruited over 50,000 gene donors for the Estonian Biobank. This
collaboration has ensured a collection of high quality health data,
as pre-existing medical information has been included. Additionally,
it represents a starting point in the working relationship between
EGCUT and PCPs, who are expected to facilitate the use of genomic
information in the clinical setting once genomic information has
sufficient clinical validity and utility. This study investigated the
knowledge base and expectations of PCPs. Of 130 PCPs surveyed,
64 responded, representing 8% of the 804 PCPs in Estonia. Overall,
PCPs demonstrated eagerness to apply genomic information in
practice, as well as a willingness to improve their knowledge base
in genetics and genomics. Results also indicated that substantial
improvements in genetics education are needed to achieve EGCUT’s
plans for personalized medicine in Estonia. It is a goal of EGCUT
to implement a database that can be accessed by all physicians in
Estonia that would contain genomic data, along with all other medically
relevant information on the patient, and could be used in medical
counseling for and effective application of genomic information in
clinical care. Several additional factors in Estonia may help to realize
that goal: the national health care system, availability of electronic
health care records, and the fact that University of Tartu is responsible
for the education of health care workers as the only medical school in
the country.

P01.58

One more proof that practice makes perfect

R. Dragotoiu;

Medical and Pharmacy University Carol Davila, Bucuresti, Romania.

The aim of this study is finding a way to determine better achievements
in learning genetics. Motivation for a more thorough learning at the end
of the first semester is a final examination, although many students
bear in mind the wish to practice in another field beside medical
genetics. Because “practice makes perfect” in every field under the
proper guidance, | have tried to discover if repeating the information
could change the marks students obtained.

The study group consisted of 128 first year medical students, who
were tested twice. During the middle of the term they received
marks for answering two questions: one from the practicals’ and one
from the lectures’ content. Then all the questions from the lectures
were discussed, so students could learn what was expected as an
answer. Despite lack of time, these answers were briefly repeated at
the beginning of the next practical. To view the impact of repetition,
| compared these marks in each of the two questions with those
obtained at the end of the term. At this final test 88 students had to
answer exactly the same two questions as the first time, while 30
control students received different ones, randomly distributed, but from
the same question pool.

In both groups about 70% of students had better results at the second
testing, supporting consequently the idea that when teaching medical
genetics one can mould his activity, repetition providing a better and
therefore more satisfying outcome for both trainer and trainee.

P01.59

Hearing impairment data analysis in clients of the genetic
counseling network of Iran welfare organization (1999 - 2009)
S. Akbaroghli'?, H. Masoudi Farid', S. A. Aledavood’, F. Kavezadeh’, P.
Jamali®, N. Sorkhkooh Azari*, B. Azadeh®, N. Jianabed®, G. Mohammadian’,
M. Taghdiri®, M. Borujerdi®, F. Habibi’°, M. Mohammadi Sarband", S. S.
Mahdavi', J. Malbin?, Z. T. Zand®, J. Rezazadeh Varaghchi', F. Sabbagh
Kermani’®, P. Nikui'®, H. Khodai'’, H. Yazdan'®, M. Salamatmanesh”, G.
Fatemi™, A. Moshtaghi?®®, H. A. Saberi", G. Karbasi?', H. Adibi", K. Alimadadi',
A. Sahebazamani®, A. Kamangari*?, S. H. Mussavi?’, S. M. Rajabi?, H.
Dehghan?, R. Torabi®®, F. Mohammadi'é, F. Ebadi?’, R. Farajollahi?®, S. F.
Hejazi®, M. Kasiri®°, N. Janmohammadi®', M. Sohrab Jaidari*?, M. Rassuli*®, F.
Fardanesh'’;

"Preventing Disabilities Office of Iran Welfare Org., Tehran, Islamic Republic
of Iran, 2Dr. Akbaroghli Genetic Counseling Ctr., Tehran, Islamic Republic

of Iran, 3Semnan Province Welfare Org., Semnan, Islamic Republic of Iran,
‘Azarbayejan Sharghi Province Welfare Org., Tabriz, Islamic Republic of Iran,
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%Esfahan Province Welfare Org., Esfahan, Islamic Republic of Iran, °Khorasan
Razavi Province Welfare Org., Mashhad, Islamic Republic of Iran, "Khuzestan
Province Welfare Org., Ahvaz, Islamic Republic of Iran, ®Fars Province

Welfare Org., Shiraz, Islamic Republic of Iran, °Ghom Province Welfare Org.,
Ghom, Islamic Republic of Iran, "°Gilan Province Welfare Org., Gilan, Islamic
Republic of Iran, " Tehran Province Welfare Org., Tehran, Islamic Republic

of Iran, "?Azarbayejan Gharbi Province Welfare Org., Orumiyeh, Islamic
Republic of Iran, *Bushehr Province Welfare Org., Bushehr, Islamic Republic
of Iran, "*Khorasan Jonubi Province Welfare Org., Birjand, Islamic Republic

of Iran, "*Kerman Province Welfare Org., Kerman, Islamic Republic of Iran,
®Hormozgan Province Welfare Org., Bandar abbas, Islamic Republic of Iran,
""Yazd Province Welfare Org., Yazd, Islamic Republic of Iran, ®*Kermanshah
Province Welfare Org., Kermanshah, Islamic Republic of Iran, *Zanjan
Province Welfare Org., Zanjan, Islamic Republic of Iran, 2°Ghazvin Province
Welfare Org., Ghazvin, Islamic Republic of Iran, ?’Kordestan Province Welfare
Org., Sanandayj, Islamic Republic of Iran, ?Mazandaran Province Welfare

Org., Amol, Islamic Republic of Iran, ?*Lorestan Province Welfare Org.,
Khorramabad, Islamic Republic of Iran, *Mazandaran Province Welfare Org.,
Sari, Iran, Islamic Republic of Iran, %Golestan Province Welfare Org., Gorgan,
Iran, Islamic Republic of Iran, 2Markazi Province Welfare Org., AraK, Iran,
Islamic Republic of Iran, 2’ Kohgiluyeh and Boyerahmad Province Welfare

Org., Yasuj, Iran, Islamic Republic of Iran, ?Ardabil Province Welfare Org.,
Ardabil, Iran, Islamic Republic of Iran, *Khorasan Shomali Province Welfare
Org., Bojnord, Iran, Islamic Republic of Iran, *°Chaharmahal and Bakhtiari
Province Welfare Org., Shahrekord, Iran, Islamic Republic of Iran, 'Sistan and
Baluchestan Province Welfare Org., Zahedan, Iran, Islamic Republic of Iran,
The importance of genetic and congenital factors which causes many
diseases and disabilities is obvious over the world.In Iran,Prevention
of Genetic Disabilities program has been planned with the aim of
implementation of a genetic counseling network.For implementing this
program The network has gradually expanded since the year 1997 ,now
we have 169 genetic counseling centers throughout the country.
One of the chief complaints of clients of these centers has been the
history of hearing impairment.In this study we have gathered the
data from 1999 until 2009 about hearing impairment in our provincial
referral centers in genetic counseling network.The total number of
files having deafness history in pedigrees among 118786 files are
6521(5.5%).The total number of files having deafness history in each
of spouses is 960(14.7%),in both spouses is 625(9.6%), in offsprings
is 1460(22.4%),in one Offspring is 957(14.7%)&in two or more
offsprings is 503(7.7%).The total number of files which are positive
for Connexin 26 is 168(2.58%),Connexin 26 & 30 is 8(0.12%),other
nonsyndromic AR genes is 7(0.11%),other syndromic AR genes is
26(0.4%),nonsyndromic AD genes is 1(0.015%) and syndromic AD
genes is 5(0.08).The total number of deaf people is 9817: 5313(54%)
males and 4512(46%) females.The numbers of different types of
consanguinity among the clients (the total number of files with deafness
history) are double cousins: 87(1.33%), first cousins:2803(42.98%),first
cousins once removed:310(4.75%),second cousins:720(11.04)&nonc
onsanguineous: 2839(43.54%).The total number of files with deafness
history due to different modes of inheritance in pedigrees are:
environmental factors:87(1.33%), nonsyndromic AR:2961(45.41%),
syndromic AR:269(4.13%), nonsyndromicAD:400(6.13%), syndromic
AD:70(1.07%), nonsyndromic  X-Linked:32(0.49%), syndromic
X-Linked:9(0.14%), mitochondrial:3(0.05%) & unknown causes:1171
(17.96%).

P01.60

Are genetic testing technologies driving clinical practice?

S. Julia®?3, A. Soulier’*, A. Cambon-Thomsen™3;

"Inserm, U1027, Toulouse, France, ?Clinical genetics department, University
hospital, Toulouse, France, SUniversité de Toulouse, Paul Sabatier Toulouse 3,
Toulouse, France.

As the demand for genetic analysis is increasing in the health care
system, the extension of diagnostic tests for genetic disorders is
needed. The majority of genetic diseases are molecularly and clinically
highly heterogeneous and until recently, the available techniques lacked
the required capacity to test many genes in parallel. Next generation
sequencing technologies already available in research provide a
unique opportunity to develop new diagnostic tools for heterogeneous
genetic diseases. But their clinical use raises major and previously
unaddressed issues. In a context of innovation, implementing new
technologies is aiming to optimize clinical care. How to preserve

the essence of traditional clinical values and how to maximize the
translational relevance of genetic research for patients and for society?
A main concern is that the rapid penetration of systematic technologies
into genetic medical departments blurs established frontiers between
research and clinics. A huge amount of personal medical data will
indeed be produced, including results irrelevant to any particular
clinical problem but which may be of importance to the patient in other
ways or in the future. Our present inability to interpret most of the data
requires ethical consideration. Questions of personal data storage,
possible updating and conditions to re-contact patients and families
require the development of appropriate rules or guidelines prior to
clinical implementation. Clinicians, public health practitioners and
relevant decision-makers should also determine their strategies and
approaches in an era of such rapid advances. Main general challenges
raised by High Throughput Technologies will be discussed and some
positions proposed.

P01.61

Genetic testing for Lynch syndrome: Psychological impact and
opinion about reproductive decision-making among mutation
carriers

A. Combes, L. Roca, M. Ychou, C. Fiess, F. CASTAN, J. Duffour;

CRLC Val d’Aurelle, Montpellier, France.

Background: New assisted-reproduction techniques as prenatal
diagnosis (PND) and preimplantation genetic diagnosis (PGD) are
sometimes proposed in inherited cancer predispositions. These
techniques are debated in some European countries regarding
Hereditary NonPolyposis Colorectal Cancer (HNPCC). This interview
study aimed to assess the psychological impact and the opinion about
reproductive decision-making in HNPCC mutated individuals, after
genetic test results disclosure.

Methods: A self-report questionnaire including socio-demographic
data, psychological status and reproductive options was retrospectively
sent to 101 HNPCC mutation carriers (patients and their relatives)
from a complete oncogenetic colorectal data-base between 1997 and
2010. The prevalence of posttraumatic stress disorder (PTSD) was
assessed at the time of result disclosure and at least one year later,
using IES-R(Impact of Event Scale-Revised)

Results: Complete data were available for 34 individuals (25 relatives,
9 patients): 17 males, 17 females, median age of 33.5(22-59), with
mutations in hMLH1 (15) hMSH2 (15) and hMSH6 (4) genes.

Only 13.8% of participants reported significant immediate PTSD. They
mainly explained their distress by fear of premature death (43.3%)
and passing on mutated genes (41.9%). For 90.3% of respondents,
reproductive decision-making remained unchanged after results.
Among reproductive options, PND/PGD or spontaneous natural
conception were equally reported (50%). None of socio-demographic
or psycho-medical variables were significantly associated with both
choices.

Conclusion: A minority of mutation carriers reported significant
levels of distress after result genetic disclosure. Half of respondents
were in favour of PND/PGD (as much as those interested by natural
conception) but we are taking about an opinion and not their intention.

P01.62

Oncogenetics as a tool of cancer personalized medicine: a two-
year experience in a public hospital in Brazil

A. A. P. Santa Rosa'?, B. P. Costa®, B. A. L. Franga®, B. A. Fernandes?, F. A. S.
Ribeiro*, R. J. Muharre?, M. Valaddo®, R. A. C. Leal*, D. César*, P. R. Cotrim®, T.
Jeunon®, A. Caldas®, L. Zamagna®, H. V. Moysés’, J. C. C. Rocha? R. Facadio,
S. S. Azevedo?;

"Ministério da Saude / Hospital Federal de Bonsucesso / Departamento de
Pesquisa, Rio de Janeiro, Brazil, 2COI - Clinicas Oncoldgicas Integradas, Rio
de Janeiro, Brazil, *Ministério da Saude / Hospital Federal de Bonsucesso /
Servigo de Oncologia, Rio de Janeiro, Brazil, “Ministério da Satide / Hospital
Federal de Bonsucesso / Servigo de Cirurgia, Rio de Janeiro, Brazil, *Ministério
da Saude / Hospital Federal de Bonsucesso / Servigo de Dermatologia, Rio

de Janeiro, Brazil, *Ministério da Saude / Hospital Federal de Bonsucesso

/ Servigo de Ginecologia, Rio de Janeiro, Brazil, "Ministério da Saude /
Hospital Federal de Bonsucesso / Servigo de Urologia, Rio de Janeiro, Brazil,
8Ministério da Satide / Hospital Federal de Bonsucesso / Dire¢édo Geral, Rio de
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Janeiro, Brazil.

The purpose of Oncogenetics is twofold: to identify a portion of
population with increased risk for cancer by identifying those with
significant family history and to successfully intervene in these
individuals reducing their incidence of and mortality from cancer by
enhanced and directed genetic screening, early detection, prophylactic
surgery, and so forth.

This individualized approach has been carried out for the last two
years in Hospital Federal de Bonsucesso, the biggest and most
important general hospital in Rio de Janeiro, performing almost 500
oncology consultations monthly and about 600 cancer surgeries yearly
. As about 10% of these cases are familial and non-related, there are
60 new cancer-prone families undergoing our attention yearly. With
regards to colorectal cancer, 20 HNPCC families and 3 FAP patients
have been identified based on family history and pathology data, being
referred to genetic counseling and specific cancer control strategies.
As to less frequent conditions, patients with VHL Disease, Muir-Torre
Syndrome and Nevoid Basal Cell Carcinoma Syndrome have been
identified being under close follow-up and individualized genetic
counseling.

In conclusion, the experience of our hospital shows that clinical
geneticists working in close contact with oncologists and surgeons
are of utmost importance for directing clinical investigation, especially
in places where more specific examinations may be unavailable.
Oncogenetics represents a true bridge closing the gap between basic
sciences and clinical medicine, and can surely play a pivotal role in any
interdisciplinary team devoted to cancer care and willing to provide a
comprehensive approach to their families.

P01.63

Action research of genetic education on human diversity
targeting mothers of pre-school children in Japan

H. Moriya’, K. Wada’, H. Isibasi?, i. Takahasi, i. Inoue’, M. Mozoguchi';

"Tokai University, Isehara,Kanagawa, Japan, 2Honda Memorial Kindergarten
Attached to Tokai University, Isehara,Kanagawa, Japan.

<Background> Japan is basically a homogeneous society in culture
and population, therefore people are less aware of human diversity. We
are intending to perform the action research of the genetic education
to mothers of pre-school children. At first, it was necessary to know
the participants’ basic knowledge of genetics where understanding of
human diversity is most preferable subject to discuss.

<Methods> We recruited 8 mothers participating in the University
affiliated kindergarten who accepted the study and were willing
to discuss a theme: “everybody is different therefore everybody
is valuable”. Throughout the Class and Discussion at eight times,
the discussion was qualitatively analyzed. The study protocol was
approved by the ethical committee of the Tokai University.

<Result> Three concerns were raised from discussion on the theme:
“troublesome with surroundings”, “inherent lack of individual ability”,
and “discrimination to disease/disablity”. After the discussions, the
participants felt the self-contradiction and genetic knowledge is needed
for better understanding of human diversity.

<Discussion>The participants had conflicted thought to the human
diversity, and were willing to know more about human diversity on
the course of the discussion. In conclusion, importance of genetic
education to general population for the society is confirmed.

P01.64

Psychological impact of presymptomatic DNA testing on
Huntington‘s Disease gene carriers

S. Serpentini’?, L. Dal Sasso’, E. Pasquin’, M. Balestrieri’, G. Damante’?, I. R.
Lonigro*?;

'Istituto di Genetica, A.O.U., Udine, Italy, 2Dipartimento di Scienze e Tecnologie
Biomediche, Universita, Udine, ltaly, *Clinica Psichiatrica, A.O.U., Udine, Italy,
“Dipartimento di Medicina di Laboratorio, Universita, Udine, Italy.

Aim: The present study is finalized to explore the psychological
and “quality of life” impact of genetic testing on presymptomatic
Huntington’s disease (HD) gene carriers. This is a part of a larger
research and has only a descriptive and preliminary purpose.
Methods: From May 2009 to October 2010 we evaluated 18
presymthomatic subjects resulted carriers of HD gene, 6-12 months
after the genetic testing. The instruments used are the following: 1)
a semi-structured interview; 2) the Psychological General Well-being

Index (PWBGI); 3) the Short Form 36 Health Survey Questionnaire
(SF-36).

Results: Eighteen patients (M:5, F: 13; mean age: 48,52, range
age:28-75) were assessed.

The means and standard deviations of the PWBGI scales are: Anxiety
16,38 (4,90), Depression 11,55 (2,57), Well-being 10,66 (3,56), Self
control 10,56 (3,53), Global health 10,44 (4,55), Vitality 11,78 (4,18).
The means and standard deviations of the SF-36 scales are: Physical
functioning 78,61 (30,83), Role-Physical 62,5 (50,62), Bodily pain
82,28 (30,13), General health 51,83 (31,66), Vitality 54,72 (25,34),
Social functioning 72,92 (28,75), Role-emotional 70,39 (51,64), Mental
health 60,67 (18,98). Sample mean scores were found lower than the
normative scores.

Conclusions: The current preliminary findings show a critical impact
of DNA testing on psychological well being and the quality of life of
the presympotamic HD gene carriers: they were characterized by
lower physical functioning, less vitality and social support, higher level
of anxiety and depression. The data also suggest the importance of
a specific psychological intervention. Further research with a larger
sample is needed.

P01.65

Hypermobility Syndrome (Ehlers-Danlos Syndrome
Hypermobility Type) in Japan

A. Watanabe', M. Hatakeyama'?, T. Kosho®, Y. Kawame?, T. Shimada’;
"Nippon Medical School, Tokyo, Japan, ?Ochanomizu University, Tokyo, Japan,
3Sinshu University, Matsumoto, Japan.

Background: Hypermobility Syndrome (HMS, ICD-10 M357) is
a connective tissue disorder characterized by generalized joint
hypermobility and chronic pain (major criteria in Brighton criteria
(2000)). Both the pathogenesis and the causative gene are not
known. Even healthcare professionals are not normally familiar with
HMS patients. We have developed a draft diagnostic criteria for HMS
in Japan based on our past survey for clinical manifestations in our
twenty patients and worldwide previous studies.

Method: With our draftdiagnostic criteriaand a summary of the condition
from GeneReviews, we have sent 455 departments in university
hospitals and orthopedic hospitals a survey form investigating whether
they have any experience with patients with possible diagnosis of
HMS. The departments included orthopedics, anesthesias, rheumatics
and genetics. Our draft diagnostic criteria is as follows: Essential
items 1. Generalized joint laxity (a Beighton Score of 4 or more), 2.
Recurrent dislocations/subluxations in multiple joints without known/
obvious trauma, 3. Chronic pain which persist more than 3 months.
Notices 1. Skin hyperextensibility/loose skin is not necessarily seen
in HMS patients, 2. Those who are already diagnosed with EDS will
be included, 3. Joint laxities may recur after operation to stabilize the
joint had done, 4. Other symptomatic diseases such as chromosomal
abnormality should be excluded.

Result: 207 forms were collected (45%), 27 departments answered
they have experienced HMS patients in the past, the total number of
patients reported was 77 (47 if limited within past one year). Secondary
survey is currently in progress.

P01.66

Attitudes toward termination of pregnancy based on prenatally
detected genetic disease or malformations in selected groups of
doctors-in-training

M. D. Ingerslev’, B. R. Diness?, M. S. Norup®;

"Department of Obstetrics and Gynaecology, Roskilde Hospital, Roskilde,
Denmark, ?Department of Clinical Genetics, Rigshospitalet, Copenhagen,
Denmark, *Department of Public Health, University of Copenhagen,
Copenhagen, Denmark.

Background: This study explores attitudes towards termination of
pregnancy (TOP) in different scenarios between different groups of
doctors-in-training working with TOP.

Danish law permits TOP on request of the woman until gestational age
(GA) 11+6 and TOP by permission after application to a local abortion
council until approximately GA 22+0.

Methods: Doctors-in-training aiming for specialisation in obstetrics
and gynaecology (OG-i-T) or clinical genetics (CG-i-T) completed a
questionnaire regarding their views on TOP in different scenarios.

A pro-abortion-index was derived from their responses.
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Results: 96 doctors-in-training completed the questionnaire. Of these
77% aimed for specialisation in obstetrics and gynaecology, 20%
aimed for clinical genetics and 3% were undecided. Mean number
of years since graduation was 7.0; mean number of months in the
specialty of choice was 25. The pro-abortion-index was normally
distributed (mean 10.1, SD 3.2). CG-i-T were more pro-abortion as a
group than OG-i-T (p = 0,02).

Results are summarised in table 1.

Discussion: Doctors-in-training were more acceptant of TOP based
on genetic disease and foetal abnormalities than TOP for psychosocial
reasons. A similar tendency has been reported for nurses and medical
students. The responses for upper GA-limit varied with the specific
diagnosis. Both groups favoured abortion on request longer than
Danish law currently permits. Both groups agreed with current practice
for late terminations.

Table 1
GA in weeks (95% CI) until which
participants thought that TOP
should be possible
Scenario Clinical P-value
OBGYN-in- | "M% | 0G-i-T
. geneticists-
training 8 o vs CG-
in-training .
i-T
Psychosocial 13.1 (12.5- | 15.3 (13.6-
problems On request 13.7) 16.9) | 0003
erY)'f: bt | 199 (19.2- 198 (18.2-| o
. 20.5) 21.5) '
council
Foetus
with Down On request 16.5 (152- 117.9 (162-] 59
17.8) 19.5)
syndrome
]\fr\gtr: Zg;ﬂ:ii‘m 220212 (224 217-| (4o
. 22.8) 23.1) '
council
Foetus with 15.8 (14.8- | 16.9 (15.1-
cystic fibrosis | O "eauest 16.9) 188) | 03
mtmh ZE;’E:E?O" 21.3(207- |212(198-| (oo
. 21.9) 22.0) '
council
Foetus with 14.1 (13.2- |15.7 (14.0-
polycystic On request 0.12
. ) 15.1) 17.3)
kidney disease
JVIh perISSION | 20,0 (192 [19.2(17.2-| o
. 21.0) 21.1) '
council
Minor
malformation
(limb defect) 13.8 (12.9- |15.4 (13.7-
detected On request 14.7) 7.1y | 909
with routine
ultrasound
mtmh Zggﬁ:zﬁ(’” 17.5(16.3- (189 (16.7-|
. 18.7) 21.1) :
council
Pro-abortion- 9.7(8.9- |11.7 (10.4- 0.02
index 10.5) 12.9) '
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Neonatal screening for hemoglobinopathies in the City of Sao
Carlos, Sao Paulo, Brazil: an analysis

R. M. M. Moreira’, I. F. Estevdo? D. G. Melo’;

'Department of Medicine, Federal University of Sdo Carlos, Sdo Carlos, Brazil,
2Hematologyst of the Municipal Health Secretary of Sdo Carlos, Sédo Carlos,
Brazil.

The neonatal screening is the major Brazilian Unified National
Health System (BUNHS)’s initiative in medical genetic’s area and it
embraces four diseases: inborn hypothyroidism, phenylketonuria,
hemoglobinopathies and cystic fibrosis. This project intends to verify
the National Neonatal Screening Program (NNSP)’s effectivity and to
estimate the hemoglobinopathies’ incidence in the City of Sdo Carlos,

Séao Paulo, Brazil. It concerns a descriptive study, undertaken between
2007 and 2010, when 11,818 children were born, of which 10,589
(93.55%) were subjected to the BUNHS’s screening. The screening’s
results showed 360 abnormalities (3.39%), with an incidence of
1.85% falciform trace, 0.009% sickle-cell disease, 0.45% C trace,
0.37% alpha-thalassemia, 0.03% suspected beta-thalassemia, 0.07%
low fetal hemoglobin and 0.14% undetermined hemoglobin, mean,
a hemoglobin variant not identified by test. There was 1 (0.009%)
falciform trace associated with Bart’s hemoglobin and 2 (0.018%)
C trace associated with Bart’s hemoglobin. In 48 cases (0.45%) the
results were inconclusive. Although the PNTN’s reasonable cover, the
numbers of inconclusive results and undetermined hemoglobins are
considered high yet, as well as the newborn’s percentage with low fetal
hemoglobin, giving an indirect idea of the percentage of children who
took the screening after 21 days of life, when the fetal hemoglobin is
replaced by the adult hemoglobin. The results points to the need for a
consolidation of a line of comprehensive health care for patients with
hemoglobinopathies and their family in the City of Sdo Carlos.

P01.68

Providing genetic risk information to parents of newborns

with sickle cell trait: role of the general practitioner in neonatal
screening

F. Vansenne’, C. A. J. M. de Borgie', M. Legdeur’, M. Oey-Spauwen?, M.
Peters’;

"Academic Medical Centre, Amsterdam, Netherlands, 2National Institute for
Public Health and the Environment, Maarssen, Netherlands.

Purpose: In 2007 the neonatal screening program in the Netherlands
was expanded, now including sickle cell disease (SCD). SCD carriers
are also identified. The benefit of reporting SCD carrier ship includes
detection of high risk couples (both parents are carriers) who can
be informed about future reproductive choices, a responsibility of
their general practitioner (GP). We evaluated knowledge, ideas and
reported actions of GP’s about SCD carrier ship and explored reported
potential barriers.

Methods: A questionnaire study.

Results: 139 GP’s responded to our questionnaire (49%). 90 GP’s
(90%) stated they informed parents of the test result. In only 23 cases
(23%) both parents had themselves tested for hemoglobinopathies. 81
GP’s (64%) stated they did not have enough clinical experience with
SCD. Almost half of the GP’s indicated they did not experience any
barriers in counseling patients (n=60, 48%).

Conclusion: At the moment the goal of the neonatal screening for
SCD carrier ship has not been achieved as the majority of parents
were not tested for hemoglobinopathies after disclosure of carrier ship
in their newborn. With GP’s reporting few barriers in counseling parents
and only indicating a lack of knowledge and clinical experience, more
effort is required to provide better information to GP’s to help facilitate
their work.

P01.69

Parents’ opinions on storage of heel-prick cards for research
purposes

S. R. F. van Teeffelen'?, C. M. W. Douglas’?, C. G. van El'?, M. Radstake?, R.
J. G. van den Born®, M. C. Cornel’?;

'Section Community Genetics, Department of Clinical Genetics and EMGO
Institute for Health and Care Research, Amsterdam, Netherlands, *Centre for
Society and Genomics, Nijmegen, Netherlands, *Department of Philosophy
and Science Studies, Institute for Science, Innovation and Society, Radboud
University, Nijmegen, Netherlands.

This paper reports on a recent quantitative survey of over 1600 Dutch
parents’ views about the storage, management, and secondary use of
heel-prick cards. Given the scale of neonatal screening, these blood
samples present a wealth of biological data for medical research. While
not a conventional biobank, the card collection could be treated as
such if there would be societal support and a (new) management body
and use policies could be developed. There is currently a discussion in
the Netherlands about prolonged storage, independent management
and extended secondary uses. Our survey was aimed at parents of
children aged 0-5 whose heel-prick cards are presently in storage,
as well as parents-to-be. The survey quantifies for the first time the
views of this group about current and future options related to neonatal
screening, permission for use in medical research, and issues related
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to (length of) storage, management and secondary uses of the cards,
including medical research, diagnostics, and identification. The survey
contains questions on knowledge of current storage, management and
use policies (6 items), personal experience with heel-prick testing (4
items), demographic information (9 items), and opinions on specific
storage, management, and use issues (41 items). Respondents were
able to indicate their level of support for 10 categories of secondary
use, including “to determine how often certain medical conditions
occur in the Netherlands” (prevalence studies) and “to find out how
certain diseases develop” (etiology studies). Respondents were also
asked how long the collection of heel-prick cards should be kept for
medical research.

P01.70

Patient and public involvement in genetic and developmental
medicine research

M. E. Palm'?, G. HalF’, G. Black?*, J. Clayton-Smith>*, H. C. Kitchener*>*, R.
Albrow?, S. Laura?, K. Dack’?, D. Donnai'3, H. R. Middleton-Price’?;

"Nowgen (A Centre for Genetics in Healthcare), NIHR Manchester Biomedical
Research Centre, Manchester, United Kingdom, 2The University of Manchester,
Manchester, United Kingdom, 3Central Manchester University Hospitals NHS
Foundation Trust, Manchester, United Kingdom, *‘NIHR Manchester Biomedical
Research Centre, Manchester, United Kingdom.

The Manchester Biomedical Research Centre (MBRC) specialises in
genetics and developmental medicine, aiming to transform healthcare
through translational research. Patients and the public are at the
centre of the MBRC effort to move developments from the laboratory
into clinics.

Patient and public involvement (PPI) in healthcare research has been
shown to increase its relevance and effectiveness. A recent mapping
exercise carried out at the MBRC showed a range of PPI activity taking
place. This paper highlights three examples of good practice.

(1) A patient advisory group (PAG) was formed to help design, translate
and disseminate the outcomes from a programme of research looking
at improving services for patients with inherited retinal disease. The
PAG is made up of patients, representatives from a range of charities
for visual impairment and Genetic Alliance and is attended by the wider
study team, including the primary investigator, health care researchers,
genetic counsellor and health economist.

(2) A parent of an affected child is a partner on the Dyscerne guidelines
group, whose aim is to develop and disseminate clinical management
guidelines for rare dysmorphic conditions. This has resulted in the
inclusion of important information aimed at professionals dealing with
children who have rare syndromes.

(3) A public consultation was carried out with women at the surgery of
their general practitioner. Women were asked to feedback their views
of both cervical screening and proposed interventions to increase
uptake via a questionnaire. The consultation increased confidence in
the proposal and provided support for the study trial design.

P01.71

Newborn screening for Pompe disease? Exploring professional
views

C. G. van EI'? T. Rigter'?, S. Weinreich'?, A. Reuser’, A. van der Ploeg?*, M.
C. Cornel’;

'Department of Clinical Genetics/EMGO+ Institute, VU University Medical
Center, Amsterdam, Netherlands, 2Center for Lysosomal and Metabolic
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of Clinical Genetics, Erasmus Medical Center, Rotterdam, Netherlands,
“Department of Paediatrics, Erasmus Medical Center, Rotterdam, Netherlands.
New developments in enzyme replacement therapy have kindled
discussions on adding Pompe disease to neonatal screening
programmes. Traditionally, expanding screening is being discussed
among a restricted number of medical experts. In this research we aim
to explore the views of a wide range of relevant professionals to gain
more insight into the process of weighing pros and cons of neonatal
screening for Pompe disease.

We conducted semi-structured interviews with over 25 professionals in
the Netherlands. Some had experience with Pompe disease patients,
such as paediatricians, neurologists, physiatrists, family doctors and
patient organisation representatives. Others were involved in the
organisation of screening or health care, such as representatives from
the Centre for Population Screening, the Health Care Insurance Board,

and well-baby clinic doctors. They were asked about their first reaction
to neonatal screening for Pompe disease, after which benefits and
harms and requirements for screening were explored in more detail.
This study shows that many professionals expect benefits from
neonatal screening for Pompe disease, especially for early-onset
cases, since it has been shown that prompt treatment improves
survival and health status in many affected infants. A distinctive feature
of this type of screening is the detection of late-onset cases that would
otherwise present anytime between infancy and later in adulthood.
Whereas some interviewees considered early detection a benefit in
these cases as well, allowing for monitoring and timely treatment,
others considered this a drawback or a reason not to screen, given the
psychological burden.

P01.72**

Governance and future of genetic preconception carrier
screening

P. Lakeman’, L. Henneman'?, E. Sistermans’, P. Borry?3, L. P. ten Kate', H.
Meijers-Heijboer’, M. C. Cornel"?;

WU University Medical Center, Department of Clinical Genetics, Amsterdam,
Netherlands, 2EMGO Institute for Health and Care Research, University
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Law, Katholieke Universiteit Leuven, Leuven, Belgium.

Recessive disorders cause serious morbidity and mortality in 25/10,000
children. Most of them are born unexpectedly without family history of
the condition. In about 1/100 couples, both partners are carriers of the
same disorder, facing 25% risk of affected offspring in each pregnancy.
Carriers are usually unaware of their carrier status.

Preconceptional carrier screening enables carrier couples to make
informed reproductive decisions before pregnancy. Our offers of
preconceptional carrier screening for cystic fibrosis (CF) and/or
hemoglobinopathies (2002 and 2005) were favoured by the target
population and stakeholders. Despite positive results in pilot studies,
meeting genetic screening criteria and constructive debates about
ethical, technical and financial aspects, in most European countries
a systematic healthcare offer of preconceptional carrier screening for
the general population is lacking. Meanwhile, uncontrolled commercial
private testing is available online. Is this development desirable in
terms of informed consent, counselling, and medical supervision? In
the absence of a healthcare offer, the Clinical Genetics Department
of VU University Medical Center in Amsterdam recently started to
offer preconceptional CF screening tests on the hospital website,
accompanied by sufficient medical information, without commercial
goals and with availability of counselling. The experiences of (potential)
users will be monitored and integrated when further developing the
service. Is this the ideal answer in diversifying contexts of screening?
Will screening for more recessive disorders become available in regular
healthcare in the future? And how to enable beneficial application of
whole genome sequencing, which allows parallel screening for all
known recessive disorders, in this preconception setting?

P01.73

Effects of predictive genetic testing for cardiovascular risk in
healthy overweight subjects.

V. V. Markova’, O. A. Makeeva'?, V. P. Puzyrev';

'Research Institute of Medical Genetics, Tomsk, Russian Federation,
2Research Institute of Complex Problems of Cardiovascular Diseases,
Kemerovo, Russian Federation.

Aims: To compare effectiveness of common medical recommendations
to reduce the weight as it is a confirmed risk factor for future
cardiovascular pathology in a group of overweight healthy young
subjects with the counseling supplemented by genetic test for
cardiovascular disease predisposition. Materials & methods: two
groups were collected in a similar way: group 1 (control) (n=95, average
age 31 years, body mass 84.9 kg) got recommendations that they are
overweight and have to reduce their body mass in order to lower the
risk of future CV pathology; group 2 (experimental) (n=103, average
age 30.8 years, body mass 89.0 kg) got similar recommendations and
additionally got results of a genetic test assessing individual risk of
CVD. Both groups were examined after a year and body mass was
measured repeatedly. Results: Both groups reduced their weight
significantly. Control group lost 1.51 kg (p<0.0001), while experimental
-2.29 kg (p<0.0001). The weight lost did not differ statistically between
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two groups. Analyzing separately subgroups of men and women
showed that men lost their weigh independently from the fact of
getting personal genetic cardiovascular risk estimates (1.5 kg and 1.8
kg in groups 1 and 2 accordingly), while women reduced their weight
mainly in the group with genetic testing - 4.2 kg compared to control
group who lost 0.8 kg. Conclusions: Our data reports that there can be
gender-specific reaction to genetic testing. It was shown in previous
studies that women in our population have more positive attitudes and
beliefs to predictive genetic testing.

P01.74

Ethical Issues in pre-implantation genetic diagnosis in Portugal:
a comparative analysis of professional’s opinions in years 2000
and 2010 using questionnaires
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'INSA, I.P.,, Centro de Genética Médica Jacinto, Porto, Portugal, Faculty
Medicine, University of Porto, Porto, Portugal.

Medical genetics has made significant progress in the last decades,
especially in the field of prenatal testing. After the dramatic expansion
of prenatal diagnosis that started in the seventies, pre-implantation
genetic diagnosis (PGD) became a reality in 1990, following
advances in the techniques of medically assisted reproduction
(MAR). Ethical problems related to this technique start well before
the analysis: it is necessary to offer appropriate genetic counselling,
to obtain informed consent for the necessary procedures and to
maintain strict confidentiality of the whole process. The main ethical
problems concern the status of the embryo, the investigation and the
manipulation of embryos, eugenic or sex selection and the provision of
resources. In 2000 a questionnaire addressing several of the principal
ethical concerns, namely the attitude towards PGD, embryos and
genetic testing, was distributed to the Directors of the five largest MAR
centres in Portugal; in 2010 the same questionnaire was sent to 27
MAR centres and answered by 11. In all cases it was required that
the answers should be based on the general policy of each centre.
This work presents the comparative analysis of all the obtained data,
particularly focusing on the main ethical problems related to this
diagnosis, i.e., the status of the human embryo and the attitude of
the genetic professionals working in this still relatively new, and very
specific, field of genetic diagnosis.

P01.75

Prenatal diagnosis based on informed choice

S. Izumi, K. Takahashi, h. Moriya, S. Sato, Y. Goto, Y. Onuki, H. Yokoyama, A.
Kondo;

Tokai University, Isehara, Japan.

In general, prenatal test is recognized as population screening in many
countries. For example, more than 80% women have maternal serum
test as screening in the UK. In Japan, we do not offer maternal serum
test as screening in most obstetrics services. We might provide the
information of screening test and further chromosomal test such as
CVS and amniocentesis with the information of genetic counselling.
There is no regulation for prenatal diagnosis in ultrasound diagnosis,
so some clinic would offer screening at some point and some do not.
We do not scan the fetus as screening without patient’s request at our
hospital.

Historically, we have been concerned with prenatal diagnosis over 30
years at our hospital. At first, we had been doing only the test and
given the result for referred patients; however we now offer genetic
counselling for referred patients to avoid automatic screening and to
have informed choice for prenatal diagnosis.

Prenatal diagnosis contains ethical issues all the time, but most
pregnant women do not notice this problem until they consider
termination at some point. Genetic counselling in prenatal diagnosis
could be good support for the patient who has to face difficult ethical
issues during pregnancy. It sometimes reduces unnecessary risk for
worries and/or invasive test.

P01.76

Information related to prenatal genetic counseling: Interpretation
by teenage students and ethical implications
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Among current teenagers we find a large proportion of future parents,
some of whom will be seeking prenatal genetic counseling. Getting
raised in the genomic era may not only increase the knowledge of
available genetic testing but may also have an impact on how genetic
information is perceived. However, little is known about how this
teenage group reacts to the language commonly used by health
care professionals providing prenatal counseling. In addition, as risk
communication is related to numbers and figures, having different
educational backgrounds may be associated with separate risk
perceptions. In orderto investigate these issues, a previously developed
questionnaire (Abramsky & Fletcher, 2002) was administered to
high-school students in Sweden. A total of 344 questionnaires were
completed by students belonging to a natural science or a social
science program. Our data show that teenage participants were
particularly worried by the use of technical jargon and words like rare
and abnormal. Negative framing effects and perception differences
related to numeric risk formats were also present. There were some
cases of gender and educational program effects on risk assessment
but this outcome was not generalizable. Besides the questionnaire
results, we discuss the ethical implications of the data based on the
norm of non-directiveness and try to provide some basic guidelines. In
general, genetic counselors should be aware that the language used
within clinical services can be influential on this group of upcoming
counselees.

P01.77

From rationing to rationality: an n-of-one trial service for off-
label medicines for rare (neuromuscular) diseases

C. Vrinten', S. S. Weinreich'?, J. J. G. M. Verschuuren®*, C. A. Uyl-de Groot®,
M. R. Kuijpers®, E. Sterrenburg*’, J. P. M. Scholten?, C. F. R. M. van Bezooijen®,
M. F. T. Timmen? M. C. Cornel’;

"Institute for Research in Extramural Medicine (EMGO), Amsterdam,
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The Hague, Netherlands, ®Dutch Cochrane Centre, Amsterdam, Netherlands,
9Stichting Eerlijke Geneesmiddelenvoorziening (Foundation for Equitable
Provision of Medicines), Rotterdam, Netherlands.

Background: In the Netherlands, expensive medicines are not
reimbursed for off-label use without sufficient evidence of efficacy.
Patients with rare diseases are disadvantaged because the burden
of proof is difficult to meet. There are obstacles both for industry and
academia to performing large-scale randomized, controlled trials.
Moreover, reimbursement rules discourage doctors from prescribing
expensive medicines off-label, even to small groups of patients.
Examples of reimbursement problems with off-label medicines are
known from many rare disease areas, including genetic disease.
Controlled n-of-one (single-patient) trials with internal randomisation
(e.g. AB-BA-BA) could generate new evidence for rare, chronic
conditions where the aim of treatment is symptom control.

Objective: This project aims to initiate development of an n-of-
one trial service, embedded in the Dutch health care system. Pilot
implementation will be designed, focusing on neuromuscular diseases
as a model.

Methods: Reimbursement problems with off-label medicines for rare
neuromuscular diseases are being inventoried among neuromuscular
specialists and patients with neuromuscular disease in the Netherlands. A
consensus meeting will be organized to define legal, ethical and scientific
preconditions for formalizing and sustaining an n-of-one trial service. An
electronic data registry system for n-of-one trials will be designed, and
several protocols will be written for specific trials to be performed in a pilot
implementation of the n-of-one trial service.

Implications: If an n-of-one trial service is successfully designed, a
subsequent project can pilot trials for off-label neuromuscular indications
and eventually others. Societal acceptance of n-of-one evidence may also
stimulate development of genomic therapies tailored to rare genotypes.
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Volunteers involved in working with NGOs for rare diseases
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In the absence of a national strategy for rare diseases (RD), in the
last 20 years - the most neglected group of diseases in Romania -
the information and social inclusion of these children remains to the
initiative of NGO’s. The start was in 2006 and working with volunteers
was for the first moment, the solution. Aim of our work was to focus
on the changes in life quality of children with these diseases, after
teamwork and a multidisciplinary approach. Material and methods. The
volunteering activity intend to contribute, both by involving as many
volunteers as possible and by providing information, coming directly
into contact with patients and their families, change their perception
and in future the civil society perception towards the rare diseases’
issue. Main activity was based on specialized volunteer-patient- family
direct relationship, making use of playing games, art and group therapy
in weekly meetings. Results. Every year since 2008, volunteers Save
the children and ANBRARo have organized “Rare Diseases Day” by
handing out leaflets to the people, for a week, in a crowded square
from Timisoara and other Romanian cities. These informing campaigns
were very well received by the passer- byes, media and people with
(RD). Being medical students and in the company of children with RD,
volunteers were able to participate at conferences and other meetings
with scientific papers. They also provide active help to the children
so that, the parents could stay and learn more about their children’s
disease in meetings dedicated to support groups.

P01.79

Orphanet UK 2011: More information, more specific and easier
to retrieve

I. Gomez Paramio’?, G. Sainz'?, D. Ward"?, S. Ayme®, H. Middleton-Price’?,

D. Donnai'?*;

"Nowgen (A Centre for Genetics in Healthcare), NIHR Manchester, Manchester,
United Kingdom, 2The University of Manchester, Manchester, United Kingdom,
SORPHANET- INSERM SC11, Paris, France, *Central Manchester and
Manchester University Hospitals NHS Trust, Manchester, United Kingdom.
Orphanet is the largest international online portal for rare diseases and
orphan drugs. Orphanet lists services for around 6,000 rare diseases
in 36 countries. Among these services there are over 21,000 medical
laboratory tests, 1,200 clinical trials, 1,000 registries and 4,900 expert
centres.

Information regarding the UK has grown strongly over the last two
years. Today there are over 70% more clinical trials, 45% more
registries and biobanks, over 50% more medical diagnostic tests and
30 % more clinics.

Relevant information is highlighted and retrievable; from over 170
clinical trials available, 80% are ongoing and over 50% are recruiting
participants. There are also over 80 registries and biobanks from which
25% are recruiting. Laboratories with accreditations are highlighted.
Designated centres of expertise display the Reference Centre label.
All these services can be searched by disease or by gene. Moreover,
research activities can also be retrieved by type, by institution/
laboratory, by professionals, by sponsor/funding body and by
substance/tradename (clinical trials). Diagnostic test can be filtered
by city or type of accreditation and clinics by type of service (medical
management/genetic counselling and paediatric/adult clinic).

The webpage has also improved its user friendliness with the addition
of two new features: the “google translational tool” that allows the user
to translate any page in different languages and the “autocompletion
tool” that facilitates research by providing suggestions as terms are
entered. Moreover, a new website for the UK has been created to offer
national relevant information for patient and professionals.

P01.80

The “DICE-APER Registry”: a new online tool to attend the
patients with Rare Diseases in Primary Care.

M. Garcia Ribes’, |. Ejarque Domenech’, M. Blanco Marenco’, J. V. Sorli
Guerola’, R. De Celada’, I. Garrell Lluis’, I. Abaiuta Borda? G. Esteban Bueno’,
M. Posada de la Paz?;

"Workgroup SEMFYC “Clinical Genetics and Rare Diseases”., Barcelona,
Spain, ?Institute of Research in Rare Diseases. Institute of Health Carlos IIl.,

Madrid, Spain.

Our purpose was to design an online Registry in order to manage
patients who suffer a Rare Disease (RD) in Primary Care (PC). This
Registry might be a quick and useful tool for General Practitioners. It
could help to follow-up the RD patients and their families in PC. Also to
improve its National Spanish Registry.

The Workgroup of “Clinical Genetics and Rare Diseases” of SEMFYC
in collaboration with the Institute of Research of Rare Diseases of
the Institute of Health Carlos lll, the Spanish Federation of Patients
with RD (FEDER), and its families (CREER), has designed the online
Registry “DICE-APER”: http://dice-aper.semfyc.es

The PC is the “gateway” to access to the National Health System and
most of the PC units have connection to Internet. Both resources have
been used to design an online tool to manage “forgotten” or unknown
aspects in the daily practice. As result we have an online tool that: 1)
allows to identify every RD, 2) invites each patient to participate in
the Biobank at the Spanish National Registry of RD, 3) coordinates
genetic counselling, 4) offers health care and social resources 5) and
encourages working with other Medical Specialities.

This online tool will help on growing the Spanish National Record of
RD and, therefore, we might hope an increasement of the resources
that are focused to these diseases in order to obtain the satisfaction of
patients. It's important to create and to use new online tools to improve
several aspects of the RD.

P01.81

Pre-marriage Screening Program for Beta-Thalassemia in
Isfahan (center of Iran) (2005-2010)

M. Zeinalian Dastjerdi’, R. Fadaei’, A. Moafi?;

"Health Deputy of Isfahan University of Medical Sciences, Isfahan, Islamic
Republic of Iran, 2Medicine School of Isfahan University of Medical Sciences,
Isfahan, Islamic Republic of Iran.

Thalassemia is the most widespread single gene disease in Iran. This
report presents the results of pre-marriage screening program applied
in Isfahan province (center of Iran) within 5 last years (2005 -2010).
The information related to 22 screening and genetic counseling centers
was collected throughout the province within this period. Data analysis
was performed by excel soft ware.

Overall 233400 couples were screened from March 2005 till March
2010. Totally 86352 of couples (3.7%) were anemic. In 4.6% of anemic
couples Hb A2 was more than 3.5% and they were confirmed for beta-
thalassemia ftrait in the first stage. Overall 61% of anemic couples
were undergone iron-therapy that it was in range of 30% in early years
to more than 70% in the last one which genetic counseling centers
had been developed. Also CBC indices were modified in 69.1% of
these couples after treatment for 3 months. Finally genetic testing
was performed in 94% of the couples who had not been treated and
beta-thalassemia trait was ruled out in 76% of them. We concluded
that genetic counseling and iron-therapy has a significant role to
reduce under-care suspected couples (false suspected), so that if it
is invigorated the surveillance system will be concentrated to care of
real carriers.

P01.82

Pharmacogenetic Distribution of Warfarin and its Clinical
Significance in Korean Patients during Initial Anticoagulation
Therapy

Y. Lee’, A. Kwon', S. Jo? H. Im®, Y. Jo', J. Park', H. Cho’;

"Department of Laboratory Medicine, Hallym University College of Medicine,
Anyang, Korea, Republic of, 2Department of Internal Medicine, Hallym
University College of Medicine, Anyang, Korea, Republic of, Department of
Occupational Medicine, Hallym University College of Medicine, Anyang, Korea,
Republic of.

During warfarin treatment, determining the optimal dose and maintaining
the target PT-INR are challenging. Increasing evidence supports the
theory that genotypic polymorphisms influence an individual’s warfarin
dose requirement. In this study, we evaluated allele frequencies and
effects of CYP2C9 and VKORC1 on warfarin response during initial
anticoagulation therapy in Korean patients. We enrolled patients
who had initiated warfarin therapy and undergone PT-INR testing at
least three times within the first month of anticoagulation therapy. All
the participating patients were tested for the detection of CYP2C9*3
(c.1075A>C) and VKORC1-1639G>A. A melting-curve analysis after
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real-time PCR was performed using CYP2C9'3 and VK1639 genotyping
kits (Idaho Technology, USA). A total of 37 patients were enrolled in
this study. CYP2C9*1/*1 (86.5%) and VKORC1-1639AA genotypes
(89.2%) were predominant in Korea. The CYP2C9*3 and VKORC1-
1639G alleles were found in five (13.5%) and four patients (10.8%),
respectively. Patients with the VKORC71-1639G allele received a higher
warfarin dose (P=0.002), with a significant dose change between days
1 and 30 (P=0.003). Patients with the CYP2C9*3 allele tended to show
a more rapid PT-INR increase and receive a lower warfarin dose,
with a greater dose change between days 1 and 30. The CYP2C9*3
and VKORC1-1639G alleles influenced warfarin response during
the first month of anticoagulation therapy. Considering CYP2C9 and
VKORC1 genotypes when estimating warfarin dose and frequency
of PT-INR monitoring can improve therapeutic outcomes with fewer
complications.

P01.83

DNA degradation analysis in post-mortem soft muscle tissues in
relation to accumulated degree-days (ADD)

M. S. Nazir;

School of Forensic and Investigative Sciences, University of Central
Lancashire, Preston, United Kingdom.

After the death of an organism DNA starts to degrade: as the organism’s
cell structure breaks down, nucleases are released and directly cause
DNA degradation. Subsequent colonisation, action of insects and
microorganisms also contributes to the DNA degradation. As the post-
mortem interval (PMI) increases, DNA continues to degrade until no
high molecular weight DNA (HMW-DNA) remains.

In order to assess DNA degradation in the model organisms chosen
(pig and rabbit), two nuclear genes, Connexin 43 and RAG-1, were
aligned to identify conserved regions. Primers were designed to
amplify 70 bp, 194 bp, 305 bp and 384 bp amplicons. The primers
were also designed to amplify human DNA, which allowed the use
of commercially purchased DNA standards to be used as controls.
Following DNA extraction PCR analysis was performed using the four
primers sets in a multiplex (4-plex): the PCR was optimised so that it
worked over a wide range of template amounts (0.1 ng to 75.83 ng).
The multiplex (4-plex) PCR was found to work efficiently in triplicate
samples of all three species down to 0.3 ng of DNA template.

This multiplex has been used to assess whether DNA degradation can
be predicted by accumulated degree-days (ADD), which provides a
measure of both time and temperature.

Full 4-plex profiles were generated until day 7 (ADD 111.93) from
whole carcasses and body fragments and up to day 11 (ADD 172.48)
from insect-activity-free muscle samples.

Future work will include; development of real-time PCR quantification
assays, DNA Fragment analysis and DNA preservation.

P01.84

Attitudes of midwives and family physicians towards ethnicity
based haemoglobinopathy carrier screening: exploring current
behaviour and future intentions.

S. M. P. J. Jans', A. de Jonge', M. C. Cornel', A. M. Lagro-Janssen?;

TEMGO Institute for Health and Care research, Amsterdam, Netherlands,
2Institute for gender studies, Radboud University Nijmegen, Nijmegen,
Netherlands.

Purpose: Globally approximately 5% of the world population is a
carrier of a serious haemoglobin disorder. No formal recommendations
concerning preconception or antenatal testing of carrier status exist in
The Netherlands at present. Earlier research identified registration of
ethnicity as an issue in deciding not to introduce a screening program
in the past and found that health practitioners did not perceive ethnicity
as an increased risk factor.

This study investigates attitudes, behaviour and intentions of midwives
and FPs towards haemoglobinopathy carrier screening on the basis
of ethnicity.

Methodology: A structured questionnaire based on the Theory of
Planned Behaviour sent to 1800 midwives and 2100 FPs

Results: 1346 questionnaires were collected (35% response). Midwives
and FPs were positive about offering ethnicity based screening but do
not currently carry this out. Factors explaining intention were social
norm, control over the ability to carry out the test and social norm
(R? 0.522). The main factor explaining intention was social norm:

their perception of negative peer opinion. If screening would become
national policy most midwives and FPs would carry out ethnicity based
haemoglobinopathy carrier screening. Both practitioners favoured
ethnicity registration for health purposes.

Conclusion: Whether ethnicity based haemoglobinopathy screening is
offered, is partially influenced by FPs and midwives perception of their
colleagues’ opinion about carrier testing based on ethnicity. However
most are willing to offer screening should this become national policy.
In developing new policy, debate amongst midwives and FPs should
be encouraged articulating the voices of colleagues who already
actively offer haemoglobinopathy screening.
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Genomic and clinical characteristics of six patients with partially
overlapping interstitial deletions at 10p12p11

C. Wentzel', E. Rajcan-Separovic? C. A. L. Ruivenkamp?, S. Sandra Chantot-
Bastaraud®, C. Metay®, J. Andrieux®, G. Annerén’, A. C. J. Gijsbers®, L. Druart’,
C. Hyon’, M. Portnoi*, E. Stattin®, C. Vincent-Delorme®, S. G. Kant®, M.
Steinraths®, S. Marlin?, I. Giurgea®, A. Thuresson’;

'"Department of Inmumology, Genetics and Pathology, Uppsala University,
Uppsala, Sweden, 2The Child and Family Research Institute and University of
British Columbia, Vancouver, BC, Canada, *Department of Clinical Genetics,
Center for Human and Clinical Genetics, Leiden University Medical Center
(LUMC), Leiden, Netherlands, *Service de Génétique, Hopital Armand
Trousseau, Paris, France, °Service de Biochimie-Génétique, Plateforme

de Génomique Constitutionnelle, Hépital Henri Mondor, Créteil, France,

5L aboratoire de Génétique Médicale, Hopital Jeanne de Flandre, CHRU de
Lille, France, "Universite Paris decarte, Service de génétique hépital necker
Paris, Paris, France, ®Department of Medical Biosciences, Medical and Clinical
Genetics, Umed, Sweden, °Department of Laboratory Medicine, Pathology and
Medical Genetics, Victoria General Hospital, Victoria, BC, Canada.

With the clinical implementation of genomic microarrays, the detection
of cryptic unbalanced rearrangements in patients with syndromic
developmental delay has considerably improved. Here we report the
molecular karyotyping and phenotypic description of six new unrelated
patients with partially overlapping microdeletions at 10p12.31p11.21
ranging from 1.0 Mb to 10.6 Mb. The smallest region of overlap is 306
kb, which includes WAC gene, known to be associated with microtubule
function and to play a role in cell division. Another patient has
previously been described with a 10 Mb deletion, partially overlapping
with our six patients'. All seven patients have developmental delay and
a majority of the patients have abnormal behaviour and dysmorphic
features including bulbous nasal tip, deep set eyes, synophrys/thick
eyebrows, and full cheeks, while other features varied. All patients
also displayed various visual impairments and 6 out of 7 patients had
cardiac malformations. Together with the previously reported patient,
our study suggests that the detected deletions may represent a new
contiguous gene syndrome caused by dosage sensitive genes that
predispose to developmental delay.

1)Shahdadpuri R, de Vries B, Pfundt R, de Leeuw N, Reardon W:
Pseudoarthrosis of the clavicle and copper beaten skull associated
with chromosome 10p11.21p12.1 microdeletion. Am J Med Genet A
2008; 146A: 233-237.

P02.002

Vermis hypoplasia as part of a contiguous gene syndrome in a
girl with microdeletion 10926

K. M. Roetzer', A. Schwerin-Nagel, P. Kroisel', M. Mach’, E. Vallant', K.
Wagner', M. Speicher’, B. Plecko-Startinig?;

"Institute of Human Genetics, Medical University of Graz, Graz, Austria,
2Department of Pediatrics and Adolescence Medicine, Medical University of
Graz, Graz, Austria.

Microdeletions of 10926 cause a contiguous gene syndrome
described in about 60 patients until now. There is significant variation
in deletion size and phenotype. Clinical symptoms include mental
retardation, motor and speech delay, strabismus, characteristic facies,
microcephaly, short stature, as well as in some cases feeding difficulties,
behavioural problems, muscular hypotonia, ataxia, hearing loss,
genitourinary anomalies and heart defects. We report on a 10-year-old
girl who presented with moderate global developmental delay, severe
speech delay, strabismus, intention tremor, ataxia, hydronephrosis
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and mild dysmorphic features. Pregnancy was complicated by vaginal
bleeding in gestational week 32. Furthermore, the mother recognized
reduced fetal movements. Sectio was performed in gestational week
41 (APGAR score 3/8/9 at minutes 1/5/10, birth measurements within
normal range). Developmental milestones were delayed with sitting
at 8 months, walking at 22 months, first words at about 28 months.
At the age of 30 months a brain MRI showed marked hypoplasia
of the inferior part of the vermis cerebelli. Investigations regarding
inborn errors of metabolism, congenital disorders of glycosylation
as well as classical karyotyping were unremarkable. However, array
CGH analysis revealed an interstitial 6.92 Mb microdeletion in 10926.
Further investigations showed that the deletion had occurred de novo.
This is the first case of a 10926 microdeletion with an abnormal MRI of
the cerebellum. We hypothesize that the vermis hypoplasia might be
causative for the ataxia and intention tremor in our patient.

P02.003**

Reciprocal extreme BMI phenotypes associated with gene
dosage at the 16p11.2 locus

F. Zufferey', L. Harewood?, R. G. Walters®, Z. Kutalik*®, A. Valsesia*>°,

D. Martinet!, A. I. Blakemore®, P. Froguel*”, S. Jacquemont’, t. 16p11.2
consortium’, A. Reymond?, J. S. Beckmann'?;

Service of Medical Genetics, Centre Hospitalier Universitaire Vaudois,
Lausanne, Switzerland, ?Center for Integrative Genomics, University of
Lausanne, Lausanne, Switzerland, *Department of Genomics of Common
Disease. Imperial College London, London, United Kingdom, “Department

of Medical Genetics, University of Lausanne, Lausanne, Switzerland, *Swiss
Institute of Bioinformatics, University of Lausanne, Lausanne, Switzerland,
SLudwig Insitute for Cancer Research. University of Lausanne, Lausanne,
Switzerland, "CNRS 8090-Institute of Biology. Pasteur Institute, Lille, France.
Both underweight and obesity have been associated with increased
morbidity and mortality. Weight faltering in childhood (or failure to thrive)
have long-lasting deleterious effects on development, including adverse
intellectual outcomes. In contrast to obesity, molecular abnormalities
underlying low-weight remain elusive. While hemizygosity of a 600 kb
region on the short arm of chromosome 16 (chr16:29.5-30.1Mb) causes
a highly-penetrant form of obesity often associated with hyperphagia
and intellectual disabilities, the corresponding reciprocal duplication is
associated with underweight. We identified 108 carriers of this 16p11.2
duplication among 95,000 individuals. These carriers show significantly
reduced weight (mean Z-score -0.6; p<107?) and adults have an 8.7-
fold (p<10-"°) increased risk of being clinically underweight (defined by
a BMI<18.5kg/m?). An early onset gender-specific effect was found in
cases ascertained through developmental and intellectual disabilities,
with half of the boys younger than 5 years exhibiting failure to thrive.
These features are only detectable postnatally and are associated
with an unusually high frequency of selective and restrictive feeding
behaviours. Duplication carriers also have a significant reduced head
circumference (p<10-®°) which positively correlates with BMI. Weight,
BMI and head circumference phenotypes as well as food intake
behaviours are the converse of those reported in carriers of deletions
at this locus, correlating with changes in transcript levels for genes
mapping within the CNV, but not within flanking regions. The reciprocal
impact of these 16p11.2 copy number variants evidences that severe
obesity and being underweight can have mirror etiologies, possibly
through contrasting effects on eating behaviour.

P02.004

Auxological evaluation in patients with a 22g11.2 microdeletion
syndrome: normal prevalence of obesity but neonatal length and
gender influence on body mass index evolution

R. Reynaud', D. Braunstein?, J. Gaudart’, F. Giuliano*®, A. Moncla’, N. Philip"°;
"Hopital d’Enfants de la Timone, Marseille, France, 2University of the
Mediterranean, Marseille, France, *University of the Medriterranean, Marseille,
France, “Hopital Archet 2, Nice, France, *Reference center for developmental
anomalies, Nice, France, °Reference center for developmental anomalies,
Marseille, France.

Aims: to evaluate auxological parameters in children and adults with a
22911.2 microdeletion syndrome (22911.2DS); to compare prevalence
of obesity to that in the general French population.

Methods: 102 patients with 22q11.2DS (49 males, 53 females) were
recruited from birth to adulthood through a reference center from
Southern France.

Results: Mean Z score BMI and mean height were normal (0.07 + 1.49
SD, -0.87+1.36 SDS, respectively). 16.1 % of patients were overweight
(including obese), 57% of them were born SGA for length versus 25%
of non overweight patients. During infancy, boy’s BMI dramatically
increased (+ 1.07 SD Z score) until normalization whereas girl's BMI
increased from 2 to 4 years. Childhood: 14.7% were overweight, a
prevalence similar to that in French children population. Adulhood:
from 26 available measures, 19.2% were overweight. Male gender
was significantly associated with a lower post pubertal BMI than
female (3=-1,987). After 15 years of age, BMI and Z score of BMI were
inversely correlated with neonatal length (B=-1.140) but positively
associated with neonatal weight (8=+2.294) and female sex (p<0.01).
From analysis of neonatal data, 22q11DS newborns were significantly
shorter (-1.46+ 1.2 SDS) with regard to their weight (-0.83 £0.98 SDS)
(p<0.01), even though mean neonatal measures were above -2SDS.
Conclusions: Our study did not find a higher prevalence of overweight
in 22911.2DS to that in French population. Post pubertal BMI was
inversely correlated with neonatal length but positively associated with
neonatal weight and female gender.

P02.005

3.7 Mb tandem microduplication in chromosome 5p13.1-p13.2
associated with developmental delay, macrocephaly, obesity,
and lymphedema. Further characterization of the dup(5p13)
syndrome.

K. Oexle’, M. Hempel', A. Jauch? T. Meitinger', S. Stengel-Rutkowski’, T.
Strom?;

"MRI, Miinchen, Germany, 2University Hospital, Heidelberg, Germany, 3LMU,
Miinchen, Germany, *Helmholtz Center, Miinchen, Germany.

In a male patient with developmental delay, autistic behaviour, obesity,
lymphedema, hypertension, macrocephaly, and facial features
(dolichocephaly, short neck, low set posterior hairline, dysplastic ears,
broad nasal root, short nose, microretrognathia) of chromosome 5p
duplication (trisomy 5p) a 3.7 Mb de novo tandem microduplication
of 5p13.1-13.2 (rs4703415-rs261752, i.e., chr5:35.62-39.36Mb)
was identified. This observation contributes to the characterization
and dissection of the 5p13 duplication syndrome. A comparison
with previous case reports is provided. Similar to the patients with
duplication of the entire NIPBL gene reported by Yan et al (2009) but
different from several case reports on 5p13 duplication, there was, for
instance, no heart defect in our patient. The possible role of genes
within the duplicated region, especially of NIPBL, is discussed.

P02.006

Application of array CGH method in two 18g21.31-9q23 deletion
patients

e. gumuslu’, n. cine’, b. kara?, d. sunnetci’, n. uzulmez', b. enguzel’, s. eren’,
r. akkoyunlu', z. ilkay’, d. yavuz', h. savii’;

"kocaeli university medical genetics department, kocaeli, Turkey, *kocaeli
university department of pediatrics, kocaeli, Turkey.

INTRODUCTION:

Partial deletions of the long arm of chromosome 18 lead to different
clinical presentations. Patients whose deletions localized within the
same region may exhibit distinct phenotypes. Conversely they can
exhibit common clinical features. New molecular techniques such as
array CGH allow for a more precise determination of deletion points
leading to better-defined genotype-phenotype correlations. This
method proved to be effective in determining molecular profiles with a
resolution 5-10 times higher than conventional karyotyping methods.
MATERIAL- METHOD:

We had two patients admitted to our clinic; one of them, 13 years
old boy with dysmorphic features and autism; the other 15 years old
girl with inability to speak. We used array CGH method for diagnosis
of these two patient. DNA samples which labelled according to the
protocol, were hybridized with CytoSure Syndrome Plus(v2)4x44K
microchips and scanned with Agilent Microarray Scanner. Obtained
data were analyzed using Cytosure Analysis Software,v.2.0.8.
RESULTS:

According to array CGH analysis, 8.21 Mb deletion was detected in
18921.31-9g23 region. Important genes for this region are MALT1, RAX,
LMAN1, MC4R, TNFRSF11A, BCL2, CTDP1 and FVT1. The conventional
karyotype analysis was performed to these patients and 46XYdel(18)
(921.3-923) was found. These results supported array CGH results.
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CONCLUSION:

Although these patients possesed same deletions at the same region,
their clinical manifestations was different and they had few common
phenotypic features. Effects of the genes to the phenotype at this
region is unknown but can be possible to investigate. These genes
will provide new clues for pathogenesis and treatment of the disease.

P02.007

45,X/46,XY mosaicism: a cause of short stature in males

A. Efthymiadou;

Department of Pediatrics, University of Patras, Patras, Greece.

45,X/46,XY mosaicism is associated with a broad spectrum of
phenotypes ranging from apparently normal male development,
individuals with incomplete sexual differentiation and males and
females with clinical signs of Turner syndrome. The most common
presentation for individuals with a 45,X/46,XY karyotype is sexual
ambiguity, accounting for ~60%, and the least common category of
45,X/46,XY patients consists of those with bilaterally descended
testes, found in 11-12%.

We report on two patients with an apparently normal male phenotype
and 45,X/46,XY mosaicism who were diagnosed postnatally because
of short stature.

Both of these boys presented at the age of 15 years with short
stature, minor Turner-like stigmata, normal male external genitalia and
spontaneous pubertal development. One of them had coarctaction
of aorta with bicuspid aortic valve, an uncommon clinical feature
in boys with 45,X/46,XY karyotype. The same patient had a trial of
GH replacement therapy with poor response and his sperm analysis
revealed azoospermia.

Like our patients, most mosaic 45,X/46,XY children with bilateral
scrotal testes go unrecognised at birth and throughout childhood unless
they have somatic features of Turner syndrome or significant growth
retardation. We recommend that boys with otherwise unexplained
short stature being short for their families should be karyotyped
routinely as is recommended in short-stature girls. In addition, boys
with 45,X/46,XY karyotype must be routinely followed-up for their
potential to respond favourably to GH treatment and for late onset
abnormalities, such as infertility and gonadal tumors.

P02.008

Cephalometric evaluation in a patient with 48, XXXX syndrome

D. Belengeanu’, A. Podariu?, R. Rotaru®, N. Andreescu?;

"University of Medicine and Pharmacy, College of Dental Technique, Timisoara,
Romania, 2University of Medicine and Pharmacy, Department of Medical Dental
Prevention and Oral Health, Timisoara, Romania, °Individual Dental Office,
Timisoara, Romania, *University of Medicine and Pharmacy, Department of
Medical Genetics, Timisoara, Romania.

The aim of this study is to investigate the cephalo-facio-dental
relationships in the craniofacial complex and the use them for
diagnostic and orthodontics treatment. We studied the changes of the
cephalo-facio-dental relationships, using serial lateral cephalometric
roentgenograms in a 29 years old female with 48, XXXX karyotype. By
using cephalometric methods we evaluated 32 linear and 12 angular
measurements of the craniofacial complex. We found smaller linear
and larger angular measurements. Even if all face heights were
diminished, we recorded a significantly shortening of the length of the
anterior and posterior cranial bases, posterior face height, the length
of the calvarium and mandibular ramus length, while the mandibular
corpus demonstrated only a slight reduction. This can explain the
significantly increased SNB angle as a compensatory mechanism
between the accentuated shortening of the anterior and the slight
reduction of mandibular corpus, ramus height reduction of was
compensated by a smaller gonial angle. The angles between the palatal
and occlusal planes and between the palatal and mandibular planes
were increased due to the fact that the palatal plane that was canted
upwards. The patient was included in skeletal Class Il growth pattern
and associated a modified dentoalveolar complex with upper incisors
having a reduction of the proclination and lower incisors in retrocline
position. We concluded that even if the underlying mechanisms are
not known, the presence of supernumerary X chromosome influence
the development of craniofacial complex conducting to smaller linear
parameters and enlarged angular measurements.

P02.009

Phenotypic variations in Wolf-Hirshorn syndrome

E. Sukarova-Angelovska, M. Kocova, N. Angelkova, V. Sabolich-Avramovska;
Pediatric Clinic, Skopje, Macedonia, The Former Yugoslav Republic of.
Wolf-Hirshorn syndrome is rare chromosomal disorder caused
by terminal deletion of the short arm of chromosome 4. The
haploinsuficiency of the deleted region is expressed as severe
phenotype which includes growth retardation, severe mental
retardation, characteristic face, seizures and midline defects in
the brain, heart, palate, hypospadias, etc. The severity of clinical
presentation is due to the size of the deleted region, as well as genes
involved in the deleted region.

We present five children with Wolf-Hirshorn syndrome with variable
clinical presentation. Present dysmorphic stigmata as Greek helmet-
like forehead, hyperthelorism, broad nose, short philtrum, low-set
dysplastic ears, and sacral dimple were classified as minor, mild and
severe. Aditional congenital anomalies of the heart, kidneys, genitalia
and intestine were taken into the consideration. Seizures were present
in 4 children, and were of variable type. Two of the children have
visible cytogenetic deletion, two had microdeletion detected with FISH
probe, and one child with less characteristic clinical picture had mosaic
type of the deletion.

The phenotype of the deletion of the short arm of cheomosome 4 is
variable -from minor to full blown clinical presentation with characteristic
facial dysmorphism and adjacent malformations. Characteristic
appearance resembling “Greek helmet” facies is the basis for
establishing the diagnosis of Wolf-Hirschhorn (WH) syndrome. Since
it is a contiguous gene syndrome, different regions of chromosome 4p
could be deleted. Recently used molecular techniques increase the
number of diagnosed cases due to the detection of smaller deletions.

P02.010

4p15 deletion in a patient with apparently isolated metopic
craniosynostosis.

V. Alesi’, G. Barrano’, S. Morara’, D. Darelli’, K. Petrilli’, A. Capalbo?, M.
Pacella®, C. Haass®, M. Finocchi®, A. Novelli?, M. Bertoli';

'S. Pietro Fatebenefratelli Hospital Rome, Italy, UOSD Genetica Medica, rome,
Italy, 2IRCCS «Casa Sollievo della Sofferenza» and Mendel Institute,, rome,
Italy, °S. Pietro Fatebenefratelli Hospital Rome, Italy, Neonatal Intensive Care
Unit, rome, Italy.

Craniosynostosis, premature fusion of one ore more cranial sutures,
affects approximately one in 3000 live births. Syndromic trigonocephaly
has been associated with chromosomal imbalances or point mutations
in single genes. Recently, it has been suggested that rare copy number
variants (CNVs) in patients with isolated single-suture synostosis could
contain genes important for cranial development. In fact, some of the
involved genes play a role in osteoblasts proliferation, apoptosis and
differentiation, whose deregulation can evolve in precocious suture
closure. We report the case of a 12 months old boy with an apparently
isolated craniosynostosis and harboring a de novo microdeletion
in the cytoband 4p15. The imbalance, about 4 Mb in size is, up to
date, the smallest deletion described in this region, encompassing
12 genes. SLIT2, originally characterized in the nervous system as
a guidance factor for axons, looks interesting because it was recently
described to have a role in in vitro osteoblast growth regulation.
Further cases of CNVs including SLIT2 would be extremely useful in
determining whether its deregulation could be implicated in premature
suture closure. Among others, DCAF16 and NCAPG should also be
considered for genetype phenotype correlation. In fact, these genes
are involved in fundamental cell biological processes, and could
be eventually associated with poor brain development. Up to now,
developmental steps of our patient looked adequate for his age,
but further follow up is needed in order to assess his psychomotor
development. Genotype-phenotype comparison with other previously
described cases with 4p15 deletion will be discussed in detail.

P02.011

Early-onset polycystic kidney disease (PKD) - a crucial
additional finding of 4q deletion syndrome

y. oto, t. nagai, n. murakami, k. obata, y. tanaka, s. sakazume, y. kido,

dokkyo university school of medicine, saitama, Japan.

Several reports describing chromosome 4q deletion have been
published since 1980’s . In 2010, 9 cases with 4q deletion were
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reported by Bonnet et al and the name of 4q deletion syndrome was
established. This is a contiguous gene deletion syndrome showing
several characteristic features including severe growth retardation,
teeth defect and neurosensorial deafness. PKD2 gene which was
mapped at 4921-923 by Mochizuki in 1996 is related to autosomal
dominant type PKD. PKD2 gene is deleted in 4q deletion syndrome.
However, few reports have described renal cysts in this syndrome.
We assumed that deleted PKD2 should result in autosomal dominant
PKD.

Here we report on 2 cases of 4q deletion syndrome; one is a 15-year-
old female patient who was previously reported by Harada in 2002 and
the other is a 9-year-old female patient showing deletion 4921-21.3
and 4921.1-22.2, respectively. Both of them showed several typical
characteristic findings of 4q deletion syndrome including severe
growth and mental retardation, and teeth defect. In addition to these
features, both of them showed severe PKD by echogram and MRI
without renal dysfunction. Usually PKD2 mutation develops PKD
frequently in adulthood and rarely in childhood. Our cases with this
deletion developed PKD in childhood, suggesting that early onset may
be related to the deletion, not a mutation, of PKD2.

PKD should be added to the essential features of 4q deletion
syndrome. Clinicians should perform renal imaging study in patients
with this syndrome even without abnormal findings in routine blood
tests and urinalysis.

P02.012

Dysmorphic features, short stature and deafness explained by a
homozygous deletion of 15p15.33 involving the SLC12A7 (Kcc4)
gene and the NKD2 gene.

M. Elting, A. van Hagen, A. Nieuwint, H. Meijers-Heijboer, E. Sistermans, M.
Weiss;

VU University medical center, Amsterdam, Netherlands.

A fourth child of consanguineous parents was born with a Pierre
Robin sequence and dysmorphic features concerning round eyes,
low set- and cup shaped ears, flat midface, bowed tip of the nose,
underdeveloped nostrils and flat philtrum. Growth on - 2 SD, no heart
or kidney anomalies. Normal karyotype, no 22q11 deletion.

The girl developed short stature and perceptive deafness. DFNB1,
SHOX and CHARGE were excluded. A skeletal survey was normal.
Array CGH (Agilent 180k) showed a homozygous deletion of 50 kb of
5p15.33 involving the 3’ end of both the NKD2 and SCL12A7 (Kcc4)
gene. The healthy parents and three sibs are heterozygous carriers of
the deletion.

Kcc4 is a K*- CI- cotransporter playing a role in the K* transport in the
inner ear and in the CI- transport in the proximal tubules of the kidney.
Mice lacking Kcc4 are deaf, have a low bodyweight and develop renal
tubular acidosis.

Nkd 1 and nkd2 inhibit wnt-signaling and are involved in morphogenic
signaling. In mice ndk2 is expressed in the snout and ears. In the ndk1-
ndk2 knockout mouse the nose is short.

In conclusion, this patient has a homozygous deletion syndrome in
which the loss of Kcc4, likely explains her deafness and short stature,
and the loss of nkd2 causes specific dysmorphic facial features.

P02.013

De novo 9p duplication in a syndromic child

A. Bakken', K. O. Clausen’, A. K. Eek’, H. Hayer', S. Skei?, G. J. Braathen'?;
"Department of Laboratory Medicine, Section of Medical Genetics, Telemark
Hospital, Skien, Norway, 2Department of Pediatrics, Section of Habilitation,
Telemark Hospital, Skien, Norway, *Head and Neck Research Group, Research
Centre, Akershus University Hospital, La@renskog, Norway.

Background. 9p duplication syndrome is a rare chromosomal disorder
often with well characterized clinical features. Array Comparative
Genomic Hybridization (aCGH) have revealed that duplicated areas
on 9p may have different clinical impact, i.e. 9p24.3 to 9p23 as a
potential autism spectrum disorder locus, 9p22.3 to 9p22.2 as the
critical region for the 9p duplication syndrome, 9p22.1 to 9p13.1 as
a probable normal variant and 9p11.2 to 13.1 definitely as a normal
variant

Methods. We describe a child with de novo 9p duplication and the
genetic analyses performed in the family.

Results. Both chromosomal analysis and array Comparative Genomic
Hybridization (aCGH) identified the duplication.

Conclusions. ACGH makes it easier to assess different clinical
aspects such as developmental delay, autism and deformities with
regard to the chromosomal findings.

P02.014***

Evidence for AXIN2/IRF6 interaction in oral facial clefting

R. Menezes'"? B. Bjork’, M. Cooper'?, A. Letra’?, H. Szabo-Rogers?, A.
Cramer’, D. Knight', R. Rylands’, C. Brandon'?, J. Resick'?, K. Bardi"? F. W. B.
Deleyiannis®, L. L. Field®, A. E. Czeizel’, L. MA?, G. P. Garlet®, F. A. Poletta™",
J. C. Mereb™, J. S. Lopez-Camelo™ '3, E. C. Castilla’#, I. M. Orioli’®, S. K.
Wendell?, K. J. Liu*, M. L. Marazita’?, A. R. Vieira®>1;

"Department of Oral Biology, School of Dental Medicine, University of
Pittsburgh, Pittsburgh, PA, United States, ?Center for Craniofacial and

Dental Genetics, Pittsburgh, PA, United States, *Division of Genetics,

Harvard University, Boston, MA, United States, *Department of Craniofacial
Development, King’s College London, London, United Kingdom, *Departments
of Surgery and Otolaryngology, University of Colorado School of Medicine,
Denver, CO, United States, SDepartment of Medical Genetics, University of
British Columbia, Vancouver, BC, Canada, "Foundation for the Community
Control of Hereditary Diseases, Budapest, Hungary, #School of Stomatology,
Beijing University, Beijing, China, °Department of Biological Sciences,
University of Sdo Paulo, Bauru, Brazil, ’ECLAMC (Latin American
Collaborative Study of Congenital Malformations) at CEMIC (Center for Medical
Education and Clinical Research), Buenos Aires, Argentina, "ECLAMC at
INAGEMP-CNPq (National Institute of Population Medical Genetics) at CEMIC,
Buenos Aires, Argentina, ?ECLAMC at Hospital de Area El Bolson, Rio

Negro, Argentina, *ECLAMC at Imbice (Multidisciplinary Institute of Cellular
Biology), La Plata, Argentina, *ECLAMC at INAGEMP-CNPq (National Institute
of Population Medical Genetics) in Department of Genetics, Osvaldo Cruz
Foundation, Rio de Janeiro, Brazil, "ECLAMC (Latin American Collaborative
Study of Congenital Malformations) at INAGEMP (National Institute of
Population Medical Genetics) at Department of Genetics, Institute of Biology,
Center of Health Sciences, Federal University of Rio de Janeiro, Rio de
Janeiro, Brazil, "*Department of Pediatric Dentistry, School of Dental Medicine,
University of Pittsburgh, Pittsburgh, PA, United States.

Oral-facial clefts (OFC) have a multigenic etiology that involves
many different signaling pathways. We recently reported that families
segregating OFCs present an increased history of cancer when
compared to control families, and that AXIN2 is associated with OFCs
in a US population. Since Axin2 is an important negative regulator
of the Wnt pathway, and the Wnt pathway is integral to craniofacial
development, we expanded our initial study to explore the association
of AXIN2 markers with OFCs in 724 cleft families from North America,
Europe, Asia, and Latin America. Thirteen AXIN2 SNPs were genotyped
using TagMan chemistry and tested for association with OFC using
the Family-Based Association Test (FBAT). An association between
SNP rs7224837 and OFC was identified in the pooled populations
(P=0.001), while SNP rs3923086 showed association with Chinese
families from Beijing and Shanghai presenting cleft lip and palate
individuals only (P=0.004). We found statistical evidence of interaction
between these AXIN2 SNPs and IRF6 SNPs rs2235371 and rs642961
(P<0.05). We assessed mouse Axin2 expression during mouse
palatogenesis, and also detected co-localization of Axin2 and IRF6
proteins in the palate, oral and molar tooth epithelia. Taken together,
our results support an important role for AXIN2 during craniofacial
and palatal development. Further, these results provide insights into
potentially etiologic AXIN2-IRF6 interactions that may contribute to the
etiology of OFcs in humans.

P02.015**

COL4A2 mutation associated with familial porencephaly,
aneurysm and secondary developmental anomalies

H. A. Verbeek', F. W. Verheijen’, M. E. C. Meuwissen’, P. Govaert?, D. Licht®,
D. S. Kuo?, C. Poulton’, R. Schot, M. H. Lequin®, J. Dudink?, D. J. Halley', I. R.
F. de Coof, J. den Hollander’, R. Oegema’, D. B. Gould®, G. M. S. Mancini’;
'Dept. of Clinical Genetics, Erasmus University Medical Center, Rotterdam,
Netherlands, 2Dept. of Neonatology, Erasmus University Medical

Center, Rotterdam, Netherlands, *Children’s Hospital and University of
Pennsylvania Medical School, Philadelphia, PA, United States, “Department
of Ophthalmology, University of California, San Francisco, CA, United

States, *Dept. of Radiology, Erasmus University Medical Center, Rotterdam,
Netherlands, °Dept. of Child Neurology, Erasmus University Medical Center,
Rotterdam, Netherlands, "Dept. of Pathology, Erasmus University Medical
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Center, Rotterdam, Netherlands, Dept. of Ophthalmology and Anatomy,
Institute for Human Genetics University of California, San Francisco, CA,
United States.

Background. Familial porencephaly results from cerebral stroke during
pregnancy or around birth and has been described with dominant
mutations in the gene encoding for type IV collagen alpha 1 (COL4A1).
We observed three porencephaly families that lack COL4A1
mutations. Mice harbouring mutations in either Col4a1 or Col4a2
suffer from cerebral and ocular bleeding and developmental defects.
We hypothesized that COL4A2 mutations could cause porencephaly
in families without COL4A 1 mutations.

Methods. We sequenced COL4A2 in three families with porencephaly,
and characterized clinical, neuroradiological and cellular phenotypes
by biochemistry and EM of skin.

Results. Sequencing of COL4A2identified the heterozygous pathogenic
mutation Gly1389Arg and two probable pathogenic ¢.3206delC
and Met813Leu in three families with cerebrovascular disease. In
patients with mutations, phenotypes varied including porencephaly,
microcephaly, white matter tract abnormalities, secondary cerebellar
and optic nerve hypoplasia, stroke at adult age and carotid aneurysm.
However, in two families, patients without the mutation were described.
In support of pathogenicity, fragmentation and duplication of epidermal
basement membranes was observed by electron microscopy in
c.3206delC and Met813Leu patient skin biopsies, consistent with
abnormal collagen IV network. Cultured fibroblasts of one ¢.3206delC
patient showed significantly increased rates of apoptosis under stress
conditions, but, interestingly, no associated signs of ER stress.
Conclusions. Dominant COL4A2 mutations are a novel risk factor for
porencephaly, stroke and brain developmental defects. Basement
membrane defects appear to underly pathology, but abnormal
regulation of apoptosis may be a contributing factor.

P02.016

G1138A mutation in FGFR3 gene in patients with achondroplasia
S. BUCERZAN', C. Al-Khzouz', R. Popp?, A. Trifa?, C. Denes’, M. Crisan’, P.
Grigorescu-Sido’;

'FIRST PEDIATRIC CLINIC, CLUJ-NAPOCA, Romania, 2Department of
Medical Genetics, CLUJ-NAPOCA, Romania.

Introduction. Achondroplasia is a common form of chondrodyplasia
with a frequency of 1/15.000 - 40.000 new borns. It is transmitted by
autosomal dominant trait with full penetrance but approximately 75-
80% of the cases are caused by de novo mutations. The disease is
determined by mutations in receptor-3 gene of the fibroblast growth
factor (FGFR3), mapped to band 4p16.3, resulting in decreased
endochondral ossficication, inhibited proliferation of chondrocytes
in growth plate cartilage and decreased cartilage matrix. The most
frequent mutations (up to 99%) are G1138A and G1183C. The aim of
this study is to establish the prevalence of G1138A mutation in FGFR3
gene in patients with achondroplasia in our care.

Patients and method. The study group consisted of 27 patients (17
girls and 10 boys), aged between 1 year 8 months - 22 years, who
were registered in the Centre of Genetic Diseases of First Pediatric
Clinic Cluj in the period 2007-2010. The method consisted in: clinical
assessment and radiological examinations (radiograms of the skull,
upper and lower limbs, spinal column and pelvis). The DNA analasys
was performed by PCR-RFLP technique.

Results. Between 2007 - 2010, 80 patients were diagnosed with
bone dysplasia; 27 of them (33,75%) were diagnosed (on clinical and
radiological basis) with achondroplasia. Out of this group, 13 patients
(48,14%) were identified as heterozygotes for G1138A mutation in
FGFR3 gene; this prevalence is very low comparatively with other
studies (Hung CC, Alderborn A).

Conclusions. It is the first study that reports the prevelance of this
mutation in Romania.

P02.017

Acro-Cardio-Facial syndrome: description of a new case.

B. Toschi', C. Congregati’, A. Michelucci', V. Bertini', A. Valetto’, P. Simi’, B.
Murzi?, M. Cantinotti?, N. Assanta?;

'U.0. Citogenetica e Genetica Molecolare, PISA, Italy, Fondazione Monasterio,
Pasquinucci Hospital, National Research Council, Massa, Italy.
Acro-Cardio-Facial syndrome (ACFS) is a very rare genetic condition
with nine patients been published until now. ACFS is clinically

heterogeneous, but splitthand and split-foot malformation and
congenital heart defect (CHD) are the most important diagnostic
features. Other malformations and clinical signs reported are: cleft lip/
palate, genital anomalies, facial dysmorphisms and mental retardation.
Genetic cause is unknown and autosomal recessive inheritance is
supposed.

We describe a male born to non-consanguineous parents, with hand
malformations, CHD and peculiar morphologic facial features. Fetal
ultrasound at 20 week gestation showed a complex CHD. At birth, he
presented with cleft left hand and lack of flexion at the interphalangeal
joints of the fifth right hand finger. On echocardiography the CHD
detected consisted of truncus arteriosus type 1, ventricular septal
defect and pulmonary atresia. Morphologic features of the face were:
high forehead, broad nasal bridge, long philtrum, microretrognatia and
large and dysmorphic low-set ears. TC scan showed the presence of
schisis of the posterior arch of the lumbar vertebrae. Karyotype was
46,XY, and array-CGH is ongoing.

We underline the clinical variability of this condition and the wide range
of malformations reported requiring a multidisciplinary approach.
Clinical genetic assessment is important in order to define the
diagnosis and genetic counselling is recommended for parents for high
recurrence risk.

P02.018

Apert Syndrome With Fused Thalami

K. Ludwig’, R. Salmaso’, M. Cassina?, R. Manara®, V. Citton®, M. Baldi*, M.
Rugge’;

"Department of Medical Diagnostic Sciences & Special Therapies, Pathology
Unit, Padova, ltaly, 2Department of Pediatrics, Clinical Genetics Unit, Padova,
Italy, *Department of Medical Diagnostic Sciences & Special Therapies,
Neuroradiology Unit, Padova, ltaly, “Human Genetics Laboratory, E. O.
Ospedali Galliera, Genova, ltaly.

An increased nuchal translucency had been detected at 12 weeks of
gestation and second level ultrasounds (2-D, 3-D and 4-D) at 20+1
weeks of gestation revealed multiple cranio-facial dysmorphisms
including turricephaly, frontal bossing, midface hypoplasia and ocular
hyperthelorism. The pregnancy was terminated at 20+3 weeks of
gestation.

External examination of the female fetus revealed a clinical phenotype
indicative of Acrocephalosyndactyly type | (Apert Syndrome),
confirmed by molecular analysis of the FGFR2 gene.

In addition, due to a transvaginal ultrasound detection of probable
holoprosencephaly, a post mortem MRI scan was preformed revealing
a minimal form of holoprosencephaly with fusion of the thalami.

Apert syndrome and holoprosencephaly occur with prevalences of
approximately 1:55000 and 1:8000, respectively. Various central
nervous system anomalies, such as ventriculomegaly, corpus
callosum anomalies, hydrocephaly, defective septum pellucidum and
mesial temporal abnormalities have been reported in patients with
Apert syndrome.

While there are numerous patients affected simultaneously by HPE
and craniosynostosis (one of the cardinal signs of Apert syndrome),
cases of holoprosencephaly in Apert syndrome have never been
reported so far.

P02.019

Subtle risk of dissection in thoracic aneurysms associated with
mutations of smooth muscle alpha-actin 2 (ACTA2)

E. Disabella, M. Grasso, F. Gambarin, N. Narula, R. Dore, V. Favalli, A. Serio,
L. Gesa, E. Antoniazzi, M. Mosconi, A. Odero, M. Pasotti, E. Arbustini;

IRCCS Policlinico San Matteo, Pavia, ltaly.

To evaluate the prevalence and phenotype of smooth muscle alpha-
actin (ACTA2) mutations in nonsyndromic thoracic aortic aneurysms
and dissections (TAAD).Observational study of ACTA2 mutations in
TAAD.Setting : Centre for Inherited Cardiovascular Diseases.
Patients A consecutive series of 100 patients with TAAD. Exclusion
criteria included genetically confirmed Marfan syndrome, LoeyseDietz
type 2, familial bicuspid aortic valve and EhlerseDanlos type IV
syndromes.

Multidisciplinary clinical and imaging evaluation, genetic counselling
and testing of ACTA2, and family screening.

Main outcome measures Prevalence of ACTA2 mutations and
corresponding phenotypes.
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Results TAAD was familial in 43 cases and sporadic in 57 cases. Five
mutations in the familial TAAD group (12%) were identified that were
absent in controls. The known p.Arg149Cys and the novel p.Asp82Glu,
p.Glu243Lys and p.Val4d5Leu mutations affected evolutionarily
conserved residues. The 1VS4+1G>A mutation was novel. Of 14
affected relatives, 13 were carriers of the mutation identified in the
corresponding proband while one deceased relative had no genetic
test. Type A dissection was the first manifestation of aortic aneurysm in
four probands and occurred unexpectedly in five relatives. The aortic
aneurysm was age dependent and absent in mutated children. Of
nine patients who had acute dissection, five died following surgery.
At dissection, the size of the aortic aneurysm ranged from 40 mm
to 95 mm. Extravascular, ocular, skeletal, nervous and pulmonary
traits were variably associated with TAAD, with iris flocculi being most
common.

Conclusions Timely diagnosis of TAAD in the probands, genetic
counselling and family screening identify predisposed relatives and
prevent catastrophic aortic dissections.

P02.020

Four new cases of Acute Necrotizing Encephalopathy caused by
mutation in RANBP2 gene

M. Rio’, A. Lebre’, R. Armando’, D. Grévent?, M. Willems', N. Brahimi', A.
Kuster®, M. Holder*, a. Munnich’, A. Rotig’, P. de Lonlay®, I. Desguerre®, N.
Boddaert?;

'Department of genetics, Necker Hospital, paris, France, 2Department of
pediatric radiology, Necker Hospital, paris, France, SDepartment of Pediatrics,
nantes, France, “Department of genetics, lille, France, *Department of
Pediatrics, Necker Hospital, paris, France.

Acute necrotizing encephalopathy (ANE), first described in East
Asia, affects mainly young and healthy children who develop acute
encephalopathy, seizures and rapid progression to coma 2 or 3 days
after the onset of a viral illness. An autosomal dominant form, ANE1,
has been recognized and linked to mutations in the gene encoding
the nuclear pore protein Ran Binding Protein 2 (RANBP2). We report
the clinical, MRI, and molecular genetic findings of ANE1 in 4 non-
related French patients. In all patients, the disease was manifested
as a rapidly progressing acute febrile encephalopathy. The patients
were previously neurologically normal, with the exception of one child
who had residual neurologic problems following a previous febrile
encephalopathy. Interestingly two of them were initially referred
with the diagnosis of mitochondrial disease because of oxidative
phosphorylation deficiency demonstrated in muscle biopsy. The
disorder was fatal in two patients. The two other patients recovered
from the coma but experienced significant neurologic disability.
Cerebrospinal fluid protein was consistently elevated among patients
during the acute illness. Imaging findings showed multiple symmetrical
lesions affecting primarily the brainstem, the thalami and the external
capsule. The four patients were heterozygous for the same missense
mutation (c.1880C/T, p.Thr585Met) in the gene (RANBP2). The
mutation occurred de novo in two patients and was inherited from
healthy parents in two. These observations emphasize the distinctive
brain MRI, the possible role in energy maintenance and the not fully
penetrant phenotype associated with RANBP2 mutations.

P02.021

Consolidated clinical genetic testing for Aicardi-Goutiéres
syndrome and related conditions: a service package covering
TREX1, RNASEH2B, RNASEH2C, RNASEH2A, and SAMHD1.

L. A. Mavrogiannis’, N. Kumar', Y. J. Crow? T. Lamb’, R. S. Charlton’;
'Regional Genetics Service, St James’s University Hospital, Leeds, United
Kingdom, ?Genetic Medicine, University of Manchester, Manchester, United
Kingdom.

Clinical and molecular research in Aicardi-Goutiéres syndrome
(AGS), a severe genetic encephalopathy resembling congenital
infection, uncovered a range of immune-mediated brain and lupus-like
conditions associated with dysregulation of nucleic acid metabolism
and/or innate immunity mechanisms. Apart from classical AGS, the
AGS spectrum comprises atypical AGS, retinal vasculopathy with
cerebral leukodystrophy, chilblain lupus, and certain types of systemic
lupus erythematosous, linked by a common genetic etiology. All can be
caused by mutations in one, typically, of five known genes involved in
nucleic acid clearance and/or innate immunity: TREX1, specifying the

major 3'—5 DNA exonuclease in mammals; RNASEH2A, RNASEH2B,
and RNASEH2C, encoding the components of the RNASEH2
RNA:DNA endoribonuclease complex; and SAMHD1. At least another,
but minor, AGS-related gene is likely to await identification. The
AGS system is of both biological and medical interest. For clinical
use, we have developed and launched a comprehensive testing
package consisting of high-throughput conventional sequencing of
the coding regions of the above five genes. Our GeneTests-listed
AGS service is estimated to have a clinical sensitivity around 80%
and is available with a target turnaround time of 8 weeks for routine
diagnostic requests; responding to urgent diagnostic queries is also
possible. Overall, this cost-effective strategy reduces testing bias
and enables more conclusive reporting while fully complementing,
or even superseding, radiological, immunological, and biochemical
investigations. Additionally, carrier and prenatal testing, in families with
previously characterised mutations, is streamlined.

P02.022

A case of right-sided cardiac developmental abnormality due to
a novel mutation in JAG1

B. Brasseur'?, N. Revencu’;

"Centre de Génétique Humaine, Bruxelles, Belgium, ?Clinique Saint-Pierre,
Ottignies, Belgium.

Introduction

The JAG1 gene encodes jagged-1 protein, a highly conserved ligand
for the Notch1 receptor. Jagged/Notch interactions are critical for
determination of cell fates in early development. JAG1 mutations
cause the well-known Alagille syndrome (ALGS, MIM: #118450), but
growing evidence implicates this gene in various non-syndromic right-
sided cardiac defects (1).

Clinical case

We report on a case of a 4-year-old boy referred for evaluation of
peripheral pulmonary stenosis. His weight and height were 20kg (0
SD) and 111cm (-1SD) respectively. Developmental milestones were
normal. He showed some dysmorphic features: broad and prominent
nasal bridge with bulbous nasal tip, long upslanting palpebral fissures
and broad chin. There were no other clinical or radiological features of
ALGS. Bidirectionnal sequencing of JAG1 (NM_000214.2) revealed a
¢.820G>T transversion in the exon 6, responsible for a p.Gly274Cys
change in the second EGF-like repeat.

Discussion

The interest of this case is the link with a previously described large
kindred with a JAG1 mutation in the same codon p.Gly274Asp (2).
Interestingly, the affected family members presented striking similar
facial features and right-sided cardiac defects, mainly Tetralogy of
Fallot and peripheral pulmonary stenosis, but no other signs of ALGS.
These findings suggest a genotype-phenotype correlation. Patients
with right-sided cardiac defects should be carefully screened for
dysmorphic features and family history of cardiac defects and even in
the absence of other signs of ALGS, JAG1 should be screened.
References:

1. Hum Mutat. 2010 May;31(5):594-601

2. Hum Mol Genet. 2001 Jan 15;10(2):163-9
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A case of misdiagnosis of Angelman syndrome, the role of MLPA
genetic analysis in diagnosis

N. Khazamipour', S. Rezaee’, N. Mirfatahi’, M. Noruzinia?

'Sarem Cell Research Center and Sarem Women Hospital, Tehran, Islamic
Republic of Iran, 2Department of Medical Genetic and Hematology, faculty of
medical sciences, Tarbiat Modares University, Tehran, Islamic Republic of Iran.
Angelman syndrome (AS) is a neurodevelopmental disorder
characterized by severe developmental delay or mental retardation,
ataxia and dysmorphic facial features. The unique clinical features of
AS manifest after 1 year of age, and it can take several years before
the correct clinical diagnosis becomes obvious.

Microdeletions on chromosome 15q11.2913 of maternal origin are the
commonest genetic mechanism, occurring in approximately 70-75% of
AS. Other mechanisms include paternal uniparental disomy, imprinting
defects and point mutations or small deletions within the UBE3A gene.
We report an interesting case of an 8-year-old male with MR, partial
seizure, nystagmus and albinism. The EEG and MRI were abnormal.
He showed a normal karyotype. The phenotypic presentation is not of
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classical AS syndrome, however FISH analysis of PWS/AS had been
performed in another laboratory, which showed no deletion.

Analysis of a DNA sample using the MLPA kit P297-B1 for detection
of any interstitial microdeletion found no deletion. Subtelomeric
microdeletion analysis using P70 and P36 kits showed loss of
heterozygosity in the “15q11 probe’ which corresponds to the AS/PWS
region.

As these regions are in the critical region for PWS/AS, we further
analyzed the region for imprinting defects and found an LOH of
maternal origin. Further genetic and epigenetic analysis of the AS/PWS
region was performed and confirmed an imprinting defect and LOH of
the maternal allele in this patient. This genetic analysis confirmed the
diagnosis of Angelman syndrome.

This is an interesting example of rigorous scientific work which could
reveal a laboratory misdiagnosis and confirm the clinical diagnosis.

P02.024

Associated malformations among infants with anophthalmia and
microphthalmia

C. Stoll, B. Dott, Y. Alembik, M. Roth;

Genetique Medicale, Strasbourg, France.

Infants with anophthalmia and microphthalmia very often have other
associated congenital anomalies. The reported frequency and types
of associated malformations vary between different studies.The
purpose of this investigation was to assess the frequency and types
of associated malformations among infants with an/microphthalmia
in a geographically well defined population from 1979 to 2004 of
346,831 consecutive births. Of the 87 infants with an/microphthalmia
born during this period (prevalence at birth of 2.5 per 10,000), 89.6 %
had associated malformations. Infants with associated malformation
were divided into recognizable conditions (22 (25.3%) infants with
chromosomal and 15 (17.2%) with non chromosomal conditions),
and non recognizable conditions (41 (47.1%) infants with multiple
malformations). Trisomies 13 and 18 were the most frequent
chromosomal abnormalities. Amniotic bands sequence, CHARGE
association, Meckel-Gruber syndrome and VACTERL association
were most often present in recognizable non chromosomal conditions.
Malformations in the musculoskeletal, cardiovascular and central
nervous systems were the most common other anomalies in infants
with multiple malformations and non recognizable conditions. A de
novo heterozygous loss-of-function point mutation in SOX2 was
reported in 10 to 20 % of severe bilateral an/microphthalmia. The
frequency of associated malformations in infants with anophthalmia
and microphthalmia emphasizes the need for a thorough investigation
of these infants. Routine screening for other malformations especially
musculoskeletal, cardiac and central nervous systems anomalies may
need to be considered in infants with anophthalmia and microphthalmia,
and referral of these infants for genetics evaluation and counseling
seems warranted.

P02.025

Analysis of SOX2, OTX2, and PAX6 genes in 89 Brazilian

patients with severe eye malformation

L. A. Ribeiro-Bicudo’, R. G. Quiezi'? A. Richieri-Costa’, D. FitzPatrick?
"Hospital de Reabilitacao de Anomalias Craniofaciais, Bauru, Brazil, ?Medical
Research Council, Edinburgh, United Kingdom.

Anophthalmia/ microphthalmia (A/M) are major structural eye
malformations. The best estimates of the birth prevalence of
microphthalmia and anophthalmia from well maintained population
based registers are 14 and 3 per 100 000 births, respectively. AIM is a
heterogenous condition with various etiologies. One-third of individuals
with A/M have associated malformations. Heritable causes of A/M
include chromosome abnormalities and syndromic or nonsyndromic
single gene disorders fashion. A/M is clinically and etiologically
heterogeneous, and it has been estimated that only 20-40% of patients
receive accurate molecular information regarding the pathogenesis of
their malformation.

Homozygous mutations in the PAX6 gene in the RAX and VSX2
(CHX10) genes have been described as causing A/M. Mutations in
SOX2 that segregate in an autosomal dominant pattern have been
described in individuals with A/M. Mutations in OTX2 have been
reported in up to 5% of individuals with A/M. Here, we analyzed
SOX2, OTX2, and PAX6 genes in 89 Brazilian patients with severe

eye malformations who were ascertained from the Hospital for
Rehabilitation of Craniofacial Anomalies, Bauru-SP, Brazil . They
were divided in 9 groups: A/M + cleft lip and/or atypical cleft; Oculo-
Ariculo-Vetebral Spectrum (OAVS); A/M isolated; Cerebro-Oculo-
Nasal; Frontonasal dysplasia and/or Oculo-Ariculo-Frontonasal;
Holoprosencephaly; Anoftalmia-Waardenburg syndrome; CHARGE.
No disease-causing mutations were identified in any groups. This study
suggests that mutations in SOX2, OTX2, and PAX6 do not appear
to be a common cause of ocular defects other than anophthalmia/
microphthalmia. Further studies with larger numbers of different
phenotypes may reveal mutations in these genes.

P02.026

Isolated congenital anosmia

H. G. Karstensen, N. Tommerup;

Wilhelm Johansen Centre for functional Genome Research, Copenhagen N,
Denmark.

Which sense would you rather lose? A majority would answer smell.
Despite this, smell has a major impact on our lives, i.e. related to
food consumption, daily hygiene, detection of dangerous gasses and
partner selection. Approximately 5% of the general population are
anosmic, but although many are unaware of their condition, anosmia
has repeatedly been related to loss or gain of weight, depression and
generally a poor quality of life. The majority of individuals suffering
from anosmia have an acquired condition, which develops throughout
life due to head trauma, allergies, sinonasal disease etc. A much
smaller minority (~1% of the anosmic population) have no recollection
of ever being able to smell and are thus classified as having isolated
congenital anosmia (ICA). A genetic origin is likely to explain the
anosmia in this group, however human mutations have yet to be found.
The scope of this review is to focus on the genetic basis of ICA through
i) published families and cases with ICA, ii) anosmia in combination
with other anomalies and iii) olfactory signal transduction pathway
genes and animal models which may shed light on potential candidate
genes and pathways involved. The lack of knowledge about specific
genetic causes of ICA is a challenge but also an opportunity, which
should now be within reach by application of the newest technological
developments in genetic and genome research.

P02.027

One mutation fits all: Phospholamban R14del underlies both
arrhythmogenic right ventricular cardiomyopathy and dilated
cardiomyopathy

P. A. van der Zwaag’, A. Asimaki?, J. D. Jongbloed', M. P. van den Berg’,

A. C. Wiesfeld', M. G. Cox®, L. T. van Lochem?, R. A. de Boer', K. Y. van
Spaendonck-Zwarts’, I. C. van Gelder', D. P. Judge®, H. Calkins®, A. J.
Suurmeijer’, R. N. Hauer?, J. E. Saffitz?, A. A. Wilde*, J. P. van Tintelen’;
"University Medical Center Groningen, Groningen, Netherlands, *Harvard
Medical School, Beth Israel Deaconess Medical Center, Boston, MA, United
States, SUniversity Medical Center Utrecht, Utrecht, Netherlands, “Academic
Medical Center, Amsterdam, Netherlands, °Johns Hopkins University School of
Medicine, Baltimore, MD, United States.

Background Although considered separate entities, arrhythmogenic
right ventricular cardiomyopathy (ARVC) and dilated cardiomyopathy
(DCM) show considerable clinical overlap. We hypothesized that
phospholamban gene (PLN) mutations could underlie both DCM and
ARVC.

Methods We screened 240 DCM and 97 ARVC index-patients for PLN
mutations and evaluated clinical characteristics. Immunohistochemistry
(IHC) was performed in 16 myocardial samples from PLN mutation
carriers.

Results Mutation R14del in PLN was identified in 31 of 240 (13%)
DCM and 12 of 97 (12%) ARVC index-patients. This mutation was
also present in an ARVC cohort from a different continent. Haplotype
analysis revealed a common founder mutation, estimated to be 575-
825 years old. A low voltage ECG was present in 42% of R14del+
patients. R14del+ DCM patients more often demonstrated: appropriate
ICD discharge (42% vs. 9%, P<0.001), cardiac transplantation (19%
vs. 3%, P<0.01), and a family history for sudden death (35% vs. 14%,
P<0.01), when compared to R14del- DCM patients. In ARVC patients,
these differences were not significant. IHC revealed absent/depressed
levels for the desmosomal protein plakoglobin at intercalated disks in 5
of 7 (71%) R14del+ ARVC samples and in 1 of 9 (11%) R14del+ DCM
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samples (P=0.03).

Conclusions The PLN R14del founder mutation underlies both
ARVC and DCM in a substantial number of patients. R14del+ DCM
patients demonstrate a severe phenotype. Reduced plakoglobin at the
intercalated disk appears to track with the ARVC phenotype instead
of the genotype. These findings challenge the distinction of DCM and
ARVC as separate entities and support the concept of ‘arrhythmogenic
cardiomyopathy’.

P02.028

Molecular Genetic Investigation of the ATM gene in Iranian
population

E. Mohamadi Pargoo'?, O. Aryani', M. Houshmand'3;

'Special Medical Center, Tehran, Islamic Republic of Iran, ?Science & research
branch of Islamic Azad University, Tehran, Islamic Republic of Iran, *National
Institute for Genetic Engineering and Biotechnology (NIGEB), Tehran, Islamic
Republic of Iran.

Ataxia-telangiectasia (A-T) is characterized by progressive cerebellar
ataxia beginning between ages one and four years, oculomotor
apraxia, choreoathetosis, telangiectasias of the conjunctivae,
immunodeficiency, frequent infections, and an increased risk for
malignancy, particularly leukemia and lymphoma.

ATM is the only gene known to be associated with ataxia-telangiectasia.
The normal gene has 66 (62 coding) exons and a 13-kb cDNA. More
than 500 unique mutations are known. No common mutations (‘hot
spots’) have been identified. Most affected individuals in Europe
and USA inherit different mutations from each parent, i.e., they are
compound heterozygotes. Most mutations result in absence of ATM
protein.

In this study, peripheral blood samples from 5 patients were extracted
by salt out method to isolate total genomic DNA. Methods were used
for the detection of mutations were PCR amplification and direct
sequencing.

We found in 5 Iranian AT patients a homozygous nucleotide deletion
was identified in ATM gene. We are going to discuss about clinical and
molecular aspects of our patients. We need further investigation to
prove this mutation as founder effect in Iranian population.

P02.029

Antithrombin Ill defeciency; a case report

A. Kondo, A. Narita, H. Ishii, S. Sato, T. Matsumoto, H. Ishimoto, S. Izumi;
Tokai University, Isehara, Japan.

Antithrombin Il deficiency is first reported by Egeber et al. in 1965. The
incidence for Japanese is 0.18% and is almost same as Caucasian.
This lady is 30 y/o, G1P0 and has been followed up by vascular
surgeon since she had deep vein thrombosis at 19 y/o. She is on low-
dose aspirin since then and came to us because of her pregnancy.
When she came to us first time, she had doubted a bit of familial
condition but not been sure about that. She mentioned her mother side
uncle had cerebral infarction and her second cousin had lost her first
child because of thrombosis. However, her mother does not have any
history of thrombosis. We talked about the possibility of inheritance
because of family history and gave her information about genetic test
as well.

Her pregnancy went good and had a baby safely. The baby has been
tested ATIII and ATIII activity which came back as normal. We talked
about some worries of her mother with the patient and she wanted her
mother to take a blood test for ATIII, but her mother declined. We finally
did not have any chance to talk to her mother in this case.

It is still difficult to talk about familial condition sometimes in Japan.
This could be big issue for us how to provide more information if there
are some prevention of life threatening situation.

P02.030

Severe micrognathia, question mark ears - auriculo-condylar
syndrome: case report

M. Volosciuc’, E. Braha? A. Rugina’;

"Paediatric Hospital “Sfanta Maria”, lasi, Romania, 2University of Medicine and
Pharmacy, lasi, Romania.

Auriculo-condylar syndrome (ACS) is an autosomal dominant disorder
of first and second branchial arches, with complete penetrance and
great intra- and inter-familial phenotypic variation; ACS is characterized
by dysplastic ears (‘question mark ears’), micro-retrognathia,

microstomia, mandibular condyle hypoplasia, prominent cheeks. The
psyhological development is normal. The genetic defect for ACS is still
unknown; the gene could be probably map in 1p21.1-q23.3 region.
We describe a pacient CPN, a 6 months old girl, with a highly
suggestive dysmorphic face (severe micro-retrognathia, round facial
appearance, prominent cheeks, dysplastic ears with abnormal lobule).
The patient is the one child of a young and non-consanguineous
couple. The mother revealed the same facial malformations as the
child. We discussed a possible differential diagnosis.

We underline the importance for a good knowledge of the clinical
features and syndromes of first and second pharyngeal arches for a
correct diagnosis, clinical assessment and genetic counseling.

P02.031

New case of Primrose syndrome with mild intellectual disability.
R. Posmyk’, R. Les$niewicz"?, M. Chorazy?®, A. Jakubiuk-Tomaszuk’, S.
Woftczyrski*;

'Department of Clinical Genetics, Podlaskie Center of Clinical Genetics,
Bialystok, Poland, 2Department of Reproduction and Gynecological
Endocrinology, Medical University of Biatystok, Biatystok, Poland, *Department
of Neurology, Medical University, Bialystok, Poland, “Department of
Reproduction and Gynecological Endocrinology, Medical University, Bialystok,
Poland.

We report on a 27 years old man, who represents the sixth and the
youngest published case of Primrose syndrome. Primrose syndrome
(PS) (OMIM#295090) belongs to an extremely rare entities of
unknown etiology characterized by the progressive wasting of distal
muscles of the legs, the small muscles of the hands resulting in
contractures, the presence of mental retardation, hearing problems,
cataracts, brain calcification and the leading feature- ossification of
ear cartilage. All the main manifestations, were present in our patient.
Despite of strict phenotypic similarity to five other PS cases our patient
represented with a mild mental retardation. Additionally we have
found hypergonadotropic hypogonadism and a low bone density due
to progressive osteoporosis. We discuss our observations in relation
to previously published cases and we stress a need of the detail
phenotypic descriptions of further cases as a syndrome remains a very
rare finding and a genetic basis of PS is still undiscovered.

P02.032

ZEB2 missense mutations leading to an unusual presentation of
Mowat-Wilson syndrome with moderate intellectual disability

J. Ghoumid', A. Briand-Suleau’, L. Drévillon, L. Goodwin? P. Raymond’, N.
Bondurand', J. Amiel’, M. Goossens’, S. Lyonnet’, D. Mowat’, I. Giurgea’;
Service de biochimie et génétique and INSERM U955 IMRB équipe 11, Hépital
Henri Mondor, Creteil, France, 2Department of Clinical Genetics, Nepean
Hospital, Sydney, Australia, *Département de Génétique and INSERM U-781,
Hépital Necker Enfants-Malades, Paris, France, “Department of Clinical
Genetics, Sydney Children’s Hospital, Sydney, Australia.

Mowat-Wilson syndrome (MWS, MIM#235730) is an intellectual
disability-multiple congenital anomaly syndrome characterized
by severe intellectual disability, epilepsy, agenesis of the corpus
callosum, distinctive facial dysmorphism, heart defects, urogenital
malformations and Hirschsprung disease. ZEB2 truncating mutations
or deletions are disease causing. SIP1 (Smad Interacting Protein
1), the encoded protein, is a two-handed zinc finger/homeodomain
transcriptional factor. Two separate clusters of zinc fingers have been
characterized (in N-terminus and in C-terminus), and both must bind
for transcriptional regulation. SIP1 target genes are numerous, and the
best characterized is E-cadherin. SIP1 is early expressed by several
tissues during embryonic development, including the neural crest,
neuroepithelium and limb buds.

We report two patients with heterozygote missense mutations
(c.3164A>G, p.Tyr1055Cys; c.3211T>C; p.Ser1071Pro) localized
in the C-terminus zinc finger, and possibly resulting in ADN/protein
interactions. We performed in vitro functional tests, using the luciferase
reporter system and confirmed that both mutations abolished
transcriptional repression of SIP1 on E-Cadherin. Both patients
have a facial gestalt of MWS and milder intellectual disability and no
congenital malformations.

In conclusion, we report an unusual clinical presentation of MWS with
moderate intellectual disability and a distinctive facial appearance
ascribed to ZEB2 missense mutations.
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P02.033

Recurrent duplication Xp11.22-p11.23 can be associated with
propensity to autoimmune disease: a case report and review of
the literature

O. M. Vanakker', H. Verhelst?, L. De Groote®, R. Mercelis*, B. Menten', R. Van
Coster?, A. De Paepe’;

"Center for Medical Genetics, Ghent University Hospital, Ghent, Belgium,
2Department of Paediatric Neurology, Ghent University Hospital, Ghent,
Belgium, *Department of Neurology, Maria-Middelares Hospital Ghent, Ghent,
Belgium, “Department of Neurology, Antwerp University Hospital, Ghent,
Belgium.

Introduction. A recurrent 4.5 Mb duplication of Xp11.2 has been
reported in females with variable degree of intellectual disability
and language impairment associated with endocrine abnormalities,
epilepsy and skeletal abnormalities.

Case report. The proband is the first daughter of healthy non-
consanguineous parents. She was born at term with normal
antropometric measurements. At age 10, she was diagnosed with a
de novo 4,5 Mb Xp11.2p11.23 duplication syndrome because of mild
intellectual disability and speech delay, hirsutism, obesity and epilepsy.
At age 12, she presented with rapidly progressive proximal muscle
weakness of arms and legs. A positive Tensilon test was suggestive for
Myasthenia Gravis. EMG evaluation revealed low evoked compound
motor action potentials, consistent with Lambert-Eaton myasthenic
syndrome (LEMS). LEMS is a paraneoplastic disorder of neuromuscular
transmission, based on auto-immunity to the voltage-gated calcium
channel. Only rare cases have been reported in childhood. Reviewing
the histories of other female patients reported with a similar Xp11.2
duplication revealed that 3 out of 11 patients suffered from (potential)
auto-immune disease such as rectocolitis, Wegener’s granulomatosis
and hypothyroidism with hyperinsulinism.

Conclusion. The observation of a rare autoimmune myasthenic
syndrome in a young patient with a Xp11.2 duplication in conjunction
with previously reported autoimmune disorders suggest that carrier
females of this recurrent duplication might have a propensity towards
autoimmune disease. Some genes within the duplication are involved
in either immune response (e.g. FOXP3) or calcium homeostasis
(e.g. RGN) and could have a potential role in the occurence of auto-
immunity in general or LEMS specifically.

P02.034

A 273-kb duplication at 22q13.33 encompassing the SHANK3
gene in 2 sibs with microcephaly, behavioral disorder and
learning disabilities

A. Destrée, P. Hilbert, S. Boulanger, C. Verellen - Dumoulin, I. Maystadt;
Centre de Génétique Humaine - IPG, Charleroi (Gosselies), Belgium.

The 22q13 deletion syndrome is a not uncommon condition associated
with global developmental delay, absent or delayed speech and
hypotonia. Pure distal trisomy of the long arm of chromosome 22 are
rare. Twenty patients, including our two cases, with variable clinical
phenotype extending from mild psychomotor delay to severe delay
with congenital malformations, have been shown to have a pure distal
22q trisomy. The size of the duplicated segment is extremely variable.
Here we report on a brother and a sister presenting the smallest cryptic
22q13.33 duplication ever reported, detected by a salsa MLPA P188 kit
22q13. The duplicated region spans about 273-kb which encompasses
11 genes, including SHANK3. Both patients live in an institution
because of the desertion of the parents and show developmental
delay, especially in the language sphere, mild intellectual disabilities,
behavioral disturbance, microcephaly, growth retardation and mild
dysmorphic features. This phenotype was previously described in
patients with larger duplication 22q13.3 and a recognizable phenotype
was suggested. We confirm here this phenotype and delineate a critical
chromosomal region of 273-kb, including the SHANK3 gene, which
appears to be a strong candidate gene for the 22q13.33 duplication
phenotype.

P02.035

De novo 7q deletion in a family with 16p duplication, autism and
dyslexia

G. J. Braathen'?, A. K. Eek’, R. Stornes®, K. O. Clausen’;

'Department of Laboratory Medicine, Section of Medical Genetics, Telemark
Hospital, Skien, Norway, 2Head and Neck Research Group, Research Centre,

Akershus University Hospital, Larenskog, Norway, *Department of Pediatrics,
Telemark Hospital, Skien, Norway.

Background. Copy number variations (CNV) in several chromosomal
regions have been associated with increased risk of autism spectrum
disorders (ASD). Chromosomal regions implicated in studies of ASD
and associated phenotypes such as schizophrenia, mental retardation
and developmental delay include 1p, 1q, 3p, 5q, 7q, 10q, 15q, 16p,
17p, 20p, 22q and Xq.

Methods. We describe a child with de novo 7q deletion and maternal
16p duplication and the genetic analyses performed in the family.
Results. The chromosomal analyses were normal while array
Comparative Genomic Hybridization (aCGH) identified the 7q deletion
and the 16p duplication.

Conclusions. ACGH makes it easier to assess different clinical
aspects of neurodevelopmental disorders such as autism with regard
to the chromosomal findings.

P02.036

Autism Spectrum Disorders and Seizure Syndrome

D. Bauze'? L. Kevere', Z. Kronberga’, A. Rizevs', S. Jelisejevs’, R.
Andrezina®, B. Lace?;

"Children’s University Hospital, Child Psychiatry Clinic, Riga, Latvia, 2Children’s
University Hospital, Medical Genetics Clinic, Riga, Latvia, *Riga Stradins
University, Riga, Latvia, “Children’s University Hospital, Medical Genetics Clinic,
Riga, Latvia.

INTRODUCTION: Autism and autism spectrum disorders (ASD) are
serious early childhood neurodevelopment disorders with a genetic
aetiology and increasing prevalence. Patients often have co-morbid
disorders. 11-39% may have seizure syndrome. According to the
literature, 42% of patients with autism, ASD and mental retardation
have seizure syndrome. The aim of the study was to obtain information
about patients with autism, ASD and seizure syndrome.

METHODS: 158 patients with autism and ASD were ascertained who
had been treated in the Children’s University Hospital, Child Psychiatry
Clinic and Medical Genetics Clinic from 2006 - 2010. We recorded the
patients’ clinical symptoms (ICD-10), ADOS, electroencephalography
(EEG) and 1Q. SPSS 13 was used for statistical analysis. The
frequency of seizure syndrome in both patient groups was calculated.
RESULTS: Seizure syndrome was identified in four patients with
autism and 11 patients with ASD. Two patients in the autism group had
their 1Q within normal limits, four patients were moderately mentally
retarded. In the ASD group, one patient had IQ within normal limits,
four patients were mildly mentally retarded, four patients had severe
mental retardation.

CONCLUSION: The incidence of seizure syndrome was 9.5% in both
patient groups. Seizure syndrome is more frequent in patients with
some degree of mental retardation than in patients with normal Q.

P02.037

Sub-microscopic chromosomal imbalances in two children with
idiopathic autism spectrum disorder

D. Avdjieva-Tzavella', S. Hadjidekova?, B. Rukova? D. Nesheva? E.
Simeonov®, T. Todorov?*, A. Todorova®, I. Dimova? R. Tincheva’, D. Toncheva?;
"Department of Clinical Genetics, University Pediatrics Hospital, Medical
University, Sofia, Bulgaria, Sofia, Bulgaria, 2Department of Medical Genetics,
Medical Faculty, Medical University, Sofia, Bulgaria, *Clinic of Pediatrics,
University Hospital “Alexandrovska”, Sofia, Bulgaria, ‘Department of Medical
Chemistry and Biochemistry, Sofia Medical University, Sofia, Bulgaria,
5Department of Medical Chemistry and Biochemistry, Sofia, Bulgaria.

Autism is a childhood neurodevelopmental disorder apparent by 3
years of age and characterized by qualitative impairments in reciprocal
social interaction, deficits in verbal communication, restricted interests
and repetitive behaviors. The exact aetiology of autism remains
unknown, although it is likely to result from a complex combination
of genetic, neurological, and environmental factors. Recent high
resolution microarray-based studies in autism have identified a number
of novel submicroscopic copy number variants (CNVs) including both
deletions and duplications.

We report two children with autistic behavior and mental retardation.
We have used genomic array CytoChip Oligo (BlueGnome, Cambridge,
UK), format 2x105K, version 1.1. and BlueFuse Multi software, version
2.2. The 2x105K array detects 35 Kb imbalances on the backbone
and has tiling of 20 probes over 137 OMIM disease loci. Array CGH-
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analysis revealed cryptic deletion of 16p11.2 region spanning 513 kb
in first patient and an amplification spanning 1,624 Mb of Xp22.31
region in second patient. Deletions and duplications at chromosome
16p11.2 appear to be associated with ~1% of unexplained, idiopathic
and nonsyndromic autism. Several of the genes that reside within
the 16p11.2 microdeletion represent promising candidates for autism
based on known expression and functional data. Submicroscopic
duplication of Xp22.31 has been reported as either a possible cause of
intellectual disability and/or autistic behavior or a benign variant. . The
Xp22.31 duplication included the steroid sulfatase (STS) gene.

Our results indicate that array-CGH is a powerful tool to detect sub-
microscopic pathogenic imbalances in patients with idiopathic autism
and/or mental retardation.

P02.038

Children autism and mitochondrial DNA mutations

B. I. Radeva;

Medical Center “Childen’s Health”, Sofia, Bulgaria.

In the data of the WHO (World Health Organization) the prevalence of
autism in children

is reported as 1-6 per 1000. The number in Bulgaria is currently
unknown. But the hospitalization

of patients with speech, hearing and communication problems has
increased in the past 10 years. Our experience in clinical genetics
proved that childhood autism is a heterogeneous syndrome. The aim
of our work was to analyze children with autism for mitochondrial DNA
mutations and discuss the possibility of their treatment. We made
clinical and laboratory investigations and sequenced mt DNA regions
in peripheral blood by the PCR-SBT method in 4 of our patients with
autism.

We found different mt DNA mutations and polymorphisms. In a girl
suspected for Rett syndrome we found G6852A in mt-CO1,which
changed Gly>Ser. In the 3 boys with autism we found the polymorphism
T4216C (connected with predisposition to LHON or insulin resistance)
in the first,

the polymorphism G9055A (protective of Parkinson disease) in the
second, and a polymorphism connected with predisposition to LHON
in the third. The children with mt DNA changes improved on treatment
with a casein- and gluten-free diet and high dose vitamin Q10. We
propose that children with autism should be investigated for mtDNA
mutations and treated as mitochondrial disorders.

P02.039

Axenfeld-Rieger syndrome in a neonate with non-immune
hydrops fetalis.

S. Jougheh Doust, A. Guerin, J. So;

Division of Clinical and Metabolic Genetics, Hospital for Sick Children,
University of Toronto,, Toronto, ON, Canada.

Axenfeld-Rieger syndrome (ARS) comprises a spectrum of rare,
heterogeneous autosomal dominant disorders mainly affecting the
anterior segment of the eye. ARS leads to blindness from glaucoma in
about 50% of patients. Extra-ocular clinical manifestations of ARS are
highly variable and can include mid-face hypoplasia, dental anomalies
and redundant umbilical skin. To date, several genes and loci on
chromosomes 4, 6, 13 and 16 have been found to be associated
with ARS, among them mutations in PITX2 and FOXC1, which are
responsible for the majority of ARS cases.

We are reporting a neonate who was born at 32 weeks due to non-
immune hydrops and maternal mirror syndrome. Ocular findings in this
patient consisted of bilateral anterior segment dysgenesis, glaucoma
and posterior embryotoxon. Facial dysmorphic features included
edema of head and face, depressed nasal bridge, hypertelorism,
upturned nose and posteriorly rotated, low-set ears. MRI of the brain
showed slightly small vermis, and echocardiogram revealed PFO and
PDA.

No mutations were found on sequencing of PITX2 and FOXC1, with
MLPA studies pending. Microarray analysis revealed a duplication at
chromosome 3p26 of unknown significance, and parental chromosomal
studies are pending.

This case is the first report of an ARS patient with non-immune hydrops
fetalis, further expanding the phenotypic spectrum in this group of
disorders. To date, about 60% of ARS patients have no identifiable
genetic defect. The highly variable phenotype of ARS necessitates

further studies to identify the pathogenetic mechanisms that play a
critical role in the development of the eye and other organs.

P02.040

Baraitser-Winter syndrome: A new Tunisian case

M. Trabelsi', F. Maazoul, Y. Laaribi', M. Kossentini, I. Ouertani’, M.
Chaabouni’, R. kammoun?, L. Ben Jemaa', R. Mrad', H. Chaabouni’;

'Service des Maladies Congenitales et Hereditaires, EPS Charles Nicolle, tunis,
Tunisia, ?Service d’ophtalmologie, EPS Charles Nicolle, tunis, Tunisia.
Introduction: Baraitser-Winter syndrome is a rare multiple congenital
anomalies characterized by iris coloboma, ptosis, hypertelorism, and
mental retardation. It was first described by Baraitser and winter in
1988. The genetic mechanism underlying this syndrome has not been
elucidated

Case report: We report the case of a 9-year-old male who was the third
child of unrelated parents. He was referred to our genetic counseling
service, since the age of 9 months, for evaluation of dysmorphic
features and psychomotor delay

His face was characterized by brachycepahaly, hypertelorism,
bilateral ptosis, short nose, long philtrum, micrognathia, malformed
ears and short neck. Limbs examination showed valgus flat feets and
genu varum. Evaluation of his mental development revealed a mild
intellectual deficiency (1Q=62)

Ophtalmologic examination identified a right retino-choroidal coloboma
and a bilateral optic nerve coloboma. Brain TDM demonstrated a
bilateral atrophy of the frontal cortex. The remaining investigations
including caryotype, cardiac and abdominal ultrasonographies were
normal

Discussion: In this report we have presented a child with coloboma;
ptosis; hypertelorism and mental retardation. This phenotype
resembles the previous descriptions of patients with the Baraitser-
Winter syndrome. Some of the peculiar craniofacial features
(hypertelorism, bilateral ptosis,and short nose) which are highly
characteristic and crucial to the diagnosis of the Baraitser-Winter
syndrome are present in our patient. None of the multiple cerebral
hemispheric malformations that have been described in the Baraitser-
Winter syndrome like lissencephaly, pachygyria, cortical heterotopias
or agenesis of the corpus callosum was described in our patient. This
observation underlines the phenotypic heterogeneity of this syndrome.

P02.041

Mutation spectrum in Iranian patients with Bardet-Bied|
syndrome

P. Rostami’, A. Najmabadi', Z. Fatahi?, A. Kariminejad';
"Kariminejad—Najmabadi Pathology & Genetics Center, tehran, Islamic
Republic of Iran, ?Genetic Research Center, University of Social Welfare and
Rehabilitation Sciences, tehran, Islamic Republic of Iran.

Bardet-Biedl syndrome (BBS) is a rare genetic disorder that affects
the brain and can cause multiple physical problems including a
deterioration of the intellect and neurological functions. BBS is
typically inherited in as autosomal recessive manner. Fourteen genes
are known to be associated with BBS: BBS1, BBS2, ARL6/BBS3,
BBS4, BBS5, MKKS/BBS6, BBS7, TTC8/BBS8, B1/BBS9, BBS10,
TRIM32/BBS11, BBS12, MKS1/BBS13, and CEP290/BBS14. In some
families, mutations in more than one BBS gene may result in a clinical
phenotype of BBS. However, such families are difficult to identify and
may account for less than 10% of all BBS patients.

The object of this study was to detect the mutation spectrum of BBS
genes in our patients. probands of 10 Iranian families with clinical
symptoms of BBS were tested for BBS1 and BBS2 gene mutations,
which account for 23% and 20% of the mutations in BBS patients.
Sequencing of BBS7 and BBS2 genes revealed a heterozygous
mutation in one of the families, and 4 novel polymorphisms (c420,
GCC>CCC, Ala>Pro, c424, AAA>AAT, Ala>Asn, c. 428 GCC>TCC,
Ala>Ser & ¢.227 GAG>CAG, Glu>GIn) in BBS1 gene. We could not
detect any mutation except one polymorphism in BBS2 gene.

Since we could not detect any mutations in the two most prevalent
genes which account for over 40% of the mutations in BBS patients,
our results suggest that other known or population specific genes may
be involved in pathogenesis of BBS in Iranian population. Sequencing
of the remaining genes is under way.
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Natural history, diagnosis and genetic aspects of Barth
syndrome. New findings from a nationally commissioned service
for Barth syndrome patients

R. A. Newbury-Ecob’, B. Tsai-Goodman’, M. Williams?, A. Bowron', M.
Pennock?, C. Steward';

'Bristol Royal Hospital for Children, Bristol, United Kingdom, 2Molecular
Genetics, Southmead Hospital, Bristol, United Kingdom.

Barth syndrome (BTHS) is an x-linked disorder presenting as a triad of
cardiomyopathy, neutropenia and 3 methylglutaconic aciduria.

A National clinic for patients and families with BTHS has been
established in Bristol UK. This has allowed a comprehensive
prospective clinical and genetic study of a cohort of boys with BTHS.
We have shown that BTHS is a multisystem disorder or syndrome.
Facial dysmorphism gives BTHS boys a recognisable appearance.
Other features include early short stature followed by later tall stature, a
nonspecific skeletal myopathy and food fads. Dilated cardiomyopathy
and left ventricular compaction both occur and conduction defects are
common and a cause of sudden death. Transplantation in earlier life
is successful. Neutropenia may be cyclical and responds to treatment
with GCSF.

Pedigree analysis showed that families had a history of miscarriages,
stillbirths and male neonatal deaths. One family had three pregnancies
presenting as fetal hydrops in the mid trimester

Caused by mutations in TAZ , BTHS can be reliably diagnosed by
measuring cardiolipin. This is a cheaper and quicker diagnostic test
which can be followed by TAZ analysis in order to detect female
carriers. Retrospective diagnosis in affected males has been made on
samples from newborn screening tests.

Based on our figures for the prevalence of BTHS in the south west of
England we suspect that BTHS remains and underdiagnosed condition
and should be screened for in all boys presenting with cardiomyopathy
and neutropenia and suspected in families with multiple unexplained
male fetal loss or sudden death.
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Nevoid basal cell carcinoma syndrome: a report of a case

A. G. Zamani', K. Ozturk?, M. S. Yildirim', A. Acar’;

'Selcuk UniversityMeram Medical Faculty, Department of Medical Genetics,
Konya, Turkey, 2Selcuk University Selcuklu Medical Faculty, Department of
Otolaryngology, Konya, Turkey.

Nevoid basal cell carcinoma syndrome (NBCCS), also known as Gorlin
syndrome, is a rare autosomal dominant disease.It shows a high level
of penetrance and variable expressiveness. This multisystem disorder
characterized by multiple basal cell naevi, cysts of the jaw, pits of
the palms and soles, skeletal anomalies, and various other defects.
Patients with Gorlin syndrome have a predisposition to basal cell
carcinomas and other neoplasms.

We present a patient with NBCCS who was diagnosed when he was
20 years old. He had a course face ,hoarse voice, hypertelorism, broad
nasal bridge,pouting lips, parietal bossing with prominent supraorbital
ridges and heavy and fused eyebrows . He was tall and marfanoid.
On his physical examination, nevoid basal cell carcinomas were seen
over his neck,shoulders,arms thrunk and face . He has developed
basal cell carcinomas (BCCs) ,in particular on his lower eye lids and
he was operated. He has palmar pits on his both hands. He was
threated for dentical problems several times. He had malocclusion(i.e.
displaced, impacted or missing teeth)and jaw cysts. He had pectus
excavatum and synostic, bifid and partially missing ribs detected in his
X-ray examination. Thoracolumbar spine films revealed scoliosis,too.
Because of the autosomal dominant inheritance of this syndrome, the
patient’s family was then investigated. A multidisciplinary approach to
management, together with periodic follow-up, are advocated for the
general well-being of all NBCCS patients and their families.
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MS-MLPA technique in diagnosis of Beckwith-Wiedemann
syndrome

D. Jurkiewicz, A. Tanska, E. Ciara, D. Piekutowska-Abramczuk, M. Borucka-
Mankiewicz, S. Luczak, P. Kowalski, M. Pelc, J. Trubicka, M. Kugaudo, A.
Jezela-Stanek, K. Chrzanowska, M. Krajewska-Walasek;

Department of Medical Genetics, Children’s Memorial Health Institute, Warsaw,

Poland.

Beckwith-Wiedemann syndrome (BWS) is an overgrowth syndrome
characterized by macroglossia, macrosomia, abdominal wall defects
and predisposition to embryonal tumor development. BWS is caused
by defective expression of imprinted genes (IGF2, H19, CDKN1C,
KCNQ1, KCNQ10TT1) located on chromosome 11p15.5. The genes
are functionally divided into two domains that are controlled by
two Imprinting Centers: IC1 (H19DMR) and IC2 (KvDMR1). The
most common defects in BWS patients are uniparental paternal
disomy at 11p15.5 region, gain of methylation at IC1 and loss of
methylation at IC2. Here we present six Polish patients with clinical
diagnosis of BWS. Molecular analysis was performed by methylation
sensitive multiplex ligation-dependent probe amplification using
MS-MLPA BWS/RSS MEO030-B2 kit (MRC-Holland). The kit enables
determination of methylation status of the 11p15.5 region, as well as
duplications or deletions in that region. The analysis demonstrated
hypomethylation in KvDMR1 region in four patients, hypermethylation
of H19DMR region in one patient and both KvDMR1 hypomethylation
and H19DMR hypermethylation in one patient. Molecular analysis
confirmed the diagnosis of BWS in all investigated patients. To our
knowledge the presented study is a first attempt to introduce MS-
MLPA in the molecular diagnosis of Polish BWS patients. We plan to
conduct further studies to characterize the genetic background of BWS
in Polish population.

The study was supported by project no. N407 114940.
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A girl with the features of Binder syndrome and partial trisomy
of the pericentromeric region of chromosome 5

K. Hadzsiev’, G. Szabd? D. David®, M. Czakd', B. Melegh’, G. Kosztolanyi';
"Department of Medical Genetics, Pécs, Hungary, 2Department of Dentistry,
Oral and Maxillofacial Surgery, Pécs, Hungary, *Department of Genetics,
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In 1962 Binder assigned maxillonasal dysplasia as a distinct entity
characterized by midfacial hypoplasia, flat vertical nose, and
malocclusion. The etiology of Binder syndrome (BS) is unknown. Here
we describe a 10-year-old girl with facial dysmorphism characterized
by features of BS, in whom a small ring from chromosome 5 was found.
The proposita was born at term after uneventful pregnancy to non-
consanguineous parents. She visited our genetic clinic at 10 years of
age because of facial dysmorphism and moderate mental retardation.
She had pointed chin, flat nasal bridge, left-deviated nasal septum,
hypertelorism, mid-facial hypoplasia, blepharophimosis, prognatism,
pectus excavatum and inverted nipples. Radiographic survey
detected hypoplasic maxilla and ossis nasi, hypoplastic cervical
vertebrae I-Il. Psychological survey showed slight developmental
delay. Chromosome analysis showed a small supernumerary marker
chromosome, which showed clear ring form. FISH analysis confirmed
that the marker chromosome derived from chromosome 5.

Array analysis revealed that the ring 5 chromosome contains a
19,168kb genomic region comprising cytogenetic bands 5p13.3 to
p11.1., detailed analysis of the region lead to identification of 62 genes.
Of these, three were disease associated dosage-sensitive genes, the
nipped-B homolog gene (NIPBL), the oncostatin M receptor gene
(OSMR) and the fibroblast growth factor 10 gene (FGF10). A causal
relationship is suggested between these genes and BS.
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Microduplications 22g11.21 frequently associated with classic
bladder exstrophy
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Classic exstrophy of the bladder (CBE) is part of the rare exstrophy-
epispadias complex (BEEC), a spectrum of urogenital anomalies in
which part or all of the distal urinary tract fails to close. Previously, four
CBE cases with underlying microduplication 22q11.2 in a cohort of 102
BEEC patients have been reported (Lundin et al., 2010; Draaken et
al., 2010).

Screening of additional 250 patients with CBE (223) as well as
epispadias (9) and exstrophy of the cloaca (18) using multiplex ligation-
dependent probe amplification (MLPA) analysis identified additional
five CBE patients with a microduplication 22q11.2. Paternity was
confirmed in all families. Among the nine cases the duplication had
been inherited three times from an unaffected parent (two mothers,
one father). All duplications differ in size ranging from about 0.07 Mb
to 2.71 Mb. MLPA results were confirmed using Illlumina’s Beadchips
thereby specifying the maximum region from SNPs rs2543958 to
rs12484186. According to hg18 this region on chromosome 22
(nt:17,257,787-19,965,324) comprises 2.71 Mb, harbouring 47 genes
as well as the sequence information of at least four microRNAs.
Given these observations, we were able to confirm the association
of causally underlying microduplications 22q11.2 in cases of isolated
CBE and hypothesize that a single phenocritical gene might reside in
the smallest region of overlap.

P02.047

What management for the asymptomatic men carriers of BRCA1
and BRCA2 mutation? Inquest to the French oncogenetics
centres.

I. Brachot-Simeonova’, G. Morin?, C. Gillaux', . Amram? B. Demeer?, J.
Gondry', M. Mathieu?, R. Fauvet';

'Gyneco-obstetric Centre, Amiens, France, *Clinical Genetics and
Oncogenetics, Amiens, France.

Objective: To define in the absence of guidelines, the management
in France of asymptomatic men bearing a mutation of BRCA1-2 gene.
Material and method: This multicentre study is a descriptive survey of
practice. A questionnaire was addressed to the professionals working
in the 90 French oncogenetics centres.

Results: We obtained the answers of 46 practitioners working in 58
centres. 100% of the responders offered this screening to determine
the risk of transmission to the descent and 86% to offer a personal
follow-up. This follow-up concerned for 94% the prostate cancer, for
68% the breast cancer, for 49% the pancreatic cancer, and for 12%
the melanoma.

The screening of the prostate cancer was proposed mainly to the men
bearing a BRCAZ2 mutation and from the age of 40 years. It was based
on the clinical examination and the prostate-specific antigen.

The screening of breast cancer was offered to the patient bearing a
BRCA2 mutation. It was proposed by self-palpation and/or medical
clinical examination and started between the age of 30 and 50 years.
Imagery was only realized in case of symptoms.

The screening of the pancreatic cancer was offered after the age of
40 years and by computed tomography and/or pancreatic MRI. It was
mainly proposed in case of familial history of pancreatic cancer.

The general practitioner was considered to be the best to perform all
these screenings.

Conclusion: These experts’ opinions can help to establish
recommendations for the management of the asymptomatic men
carriers of BRCA1-2 mutation.
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Rapid genetic counseling and testing in newly diagnosed breast
cancer patients: Preliminary results of the TIME-trial

M. R. Wevers'?, M. G. E. M. Ausems? E. M. A. Bleiker', D. E. E. Hahn', T.
Brouwer?, M. Kuenen’, J. Melis'?, E. J. T. Rutgers’, A. J. Witkamp?, R. B. van
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"Netherlands Cancer Institute-Antoni van Leeuwenhoek Hospital, Amsterdam,
Netherlands, 2University Medical Centre Utrecht, Utrecht, Netherlands.
Introduction: Female breast cancer patients carrying a BRCA1/2
mutation have an increased risk of second primary breast and ovarian
tumors. Rapid genetic counseling and testing (RGCT) may aid in
making informed decisions about therapeutic and preventive surgery
and adjuvant treatment. Little is known about the effect of RGCT on
treatment decisions and psychosocial health. We are currently carrying

out a randomized controlled trial to investigate these issues.
Methods: Newly diagnosed breast cancer patients with minimally
10% risk of a BRCA1/2 mutation have been recruited from 12 Dutch
hospitals. They were randomized to an intervention group (RGCT) or
a usual care control group. Study outcomes include uptake of RGCT,
surgery choice, cancer risk perception, cancer-specific distress, quality
of life and decisional satisfaction. Assessments take place at study
entry, and at 6 and 12 months follow-up.

Results: Between November 2008 and December 2010, 271 women
were recruited and randomized to the intervention (n=184) or control
(n=87) group. Currently, 106 women have completed all assessments
(intervention group n=70). Of the 70 women in the intervention group,
63 chose DNA-testing (90%) and 40 (57%) opted for accelerated DNA
test procedures: 22 (31%) for rapid testing (<4 weeks) and 18 (26%)
for semi-rapid testing (4 weeks-4 months). Normally, test results are
only available after 4 months. Eight (13%) patients were BRCA1/2
mutation carriers.

Conclusion: Preliminary results indicate high uptake of RGCT among
high-risk breast cancer patients. Thus far, the majority of patients who
are offered RGCT take advantage of this accelerated DNA-testing
procedure.

P02.049

A case of breast cancer after radiation therapy for a skin
haemangioma in childhood in a woman carrying a BRCA1
mutation

K. Baudry', D. Azria?, P. Pujol"3;

"CHU Arnaud de Villeneuve, Montpellier, France, 2CRLC Val d’Aurelle,
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It has been shown that radiation therapy, most of all during infancy,
increases the risk of developing cancers later on. Here we present the
case of a patient who received phosphorus ionizing therapy before the
age of 1 for a skin haemangioma on the left breast. At the age of 25, the
patient noticed a lump at the exact place where she received radiation
therapy. At the age of 30, she was diagnosed with breast cancer. It was
an infiltrating stage 11l ductal carcinoma, estrogen receptor negative,
progesterone receptor negative and cerb2 negative, located exactly
beneath the spot where she was treated while a child. Because of
her young age when she was diagnosed, she was offered a genetic
analysis of the BRCA1 and BRCAZ2 genes. A large deletion of 5 exons
(8 to 13) of the BRCA1 gene was found.

We are making the hypothesis that the radiation therapy she received
during her infancy caused late toxicity that increased the risk she
already had to develop breast cancer because of the mutation she
carries on the BRCA1 gene. We thus made a radio-induced and
lymphocyte apoptosis test.

The patient herself is worried that her breast cancer was caused by the
treatment she received for her haemangioma and therefore refused to
receive radiation therapy and refuses to undergo breast x-rays for her
follow-up.
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Brittle Cornea Syndrome in an Omani family with a novel
mutation in ZNF469 gene

A. AlKindy;

Sultan Qaboos University Hospital, Muscat, Oman.

Brittle cornea syndrome (BCS-OMIM # 229200) is a rare autosomal
recessive disorder that affects a variety of connective tissues with
variable expressivity. The most dramatic feature of the disorder is the
ocular phenotype presenting in 50% of cases with recurrent rupture of
the thin and fragile cornea either spontaneously or secondary to minor
trauma causing progressive visual loss and blindness. All affected
individuals have blue sclera with many patients myopic. Secondary
glaucoma and retinal detachments has rarely been reported. Systemic
manifestations of other organs with connective tissues are common
but less severe including skin elasticity, hyper mobility of joints with
dislocation of large and small joints; kyphoscoliosis; dental anomalies;
reduced bone mass density, congenital hearing loss and minor cardiac
defects. BCS affects diverse ethnic groups with most patients reported
from Middle East. We describe the clinical and morphologic features
of affected individuals in a highly inbred Omani family affected with
BCS and molecular confirmation of a homozygous c.1444delC
mutation in the first exon of the ZNF469 gene. This is the first case
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report of an Omani family with BCS with a novel mutation in ZNF469
gene. The ZNF469 protein has 30% homology to the helical parts of
highly expressed corneal collagens, COL1A2, COL4A1 and COL1A1
and its proposed function is in the synthesis and/or organization of
these collagen fibers. The differential diagnosis of BCS is the EDS
type VI. Though the life expectancy of BCS patients is usually normal,
affected patients usual have progressive visual loss despite protective
measures.
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Search for neutropenia should be part of the first screening in
patients with poikiloderma
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Poikiloderma occurs in a number of hereditary syndromes, the best
known of which is Rothmund-Thomson syndrome (RTS). Differential
diagnoses include Dyskeratosis congenita and Clericuzio-type
poikiloderma with neutropenia (CPN). CPN is a rare autosomal-
recessive  genodermatosis  characterized by  poikiloderma,
pachyonychia and chronic neutropenia, exhibiting phenotypic overlap
with RTS. The clearest distinction seems to lie in the neutropenia with
an increased susceptibility to infections. Mutations in the RECQL4
gene observed in two third of RTS patients appear to be absent in
CPN patients. Recently, mutations in the C7160rf57 gene has been
identified in CPN patients. To date, the 33 reported patients with
C160rf57 mutations presented with neutropenia. In this study, we
report on the clinical data and the C760rf57 molecular analysis in
10 RECQL4-negative patients referred for syndromic poikiloderma.
Other symptoms included photosensitivity (6/10), growth retardation
(2/9), dysmorphism (6/10), dysplastic hair (7/10), nail dystrophy (2/10),
bone abnormalities (1/10) and cataract (1/10). None had absent knee
caps, gastrointestinal problems nor osteosarcoma. Two C760rf57
heterozygous nonsense mutations (p.W81X and p.Y89X) were
identified in one 5-year-old patient presenting with dental dysplasia,
gingivitis, nail dystrophy, palmoplantar keratoderma, pachyonychia
of the great toenails and generalized poikiloderma. No history of
recurrent infections was reported. Previously undetected neutropenia
was discovered after C160rf57 molecular analysis. Neutropenia
was absent in C160rf57-negative patients. Our report confirms that
neutrophil count should be performed in all patients with poikiloderma
to target the C7160rf57 gene sequencing analysis, prior to RECQL4
study.
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Impaired vasoreactivity in CADASIL patients without significant
disability
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Background and Purpose. CADASIL (Cerebral Autosomal Dominant
Arteriopathy with Subcortical Infarcts and Leukoencephalopathy) is
a rare genetic disease caused by mutations in the NOTCH3 gene. A

dysfunction in vasoreactivity has been proposed as early event in the
pathogenesis of the disease. Aims of our study was to verify whether
endothelium-dependent and -independent function is impaired in
CADASIL patients compared to age-, gender-matched controls
stratified by the presence of cardiovascular risk factors (CVRF).
Methods. We studied vasoreactivity in 49 CADASIL patients (30-
65 years), 32 male (58%) without significant disability (Rankin
scale score equal or less than 2) and 25 controls by a non invasive
pletismographic method. Endothelium-dependent vasodilation was
assessed by reactive hyperemia (FMD-PAT) while endothelium-
independent vasoreactivity was studied by glyceryl trinitrate (GTN-
PAT) administration.

Results. FMD-PAT scores were similar (1.88 [1.57-2.43] vs 2.08
[1.81-2.58], P=ns), while GTN-PAT values were significantly lower in
CADASIL (1.54 [1.01-2.25] than controls 1.89 [1.61-2.59], P=0.041).
Among CADASIL patients, values below the 10 percentile of FMD-PAT
scores in the control population were found in 17 (35%) , P=0.013.
FMD-PAT and GTN-PAT values correlated significantly both in controls
(rho=0.648 P<0.001) and CADASIL patients (rho=0.563 P<0.001)
Conclusions. The impaired vasoreactivity observed in our CADASIL
patients highlights that both endothelial and smooth muscle
functional alterations may occur already in pre symptomatic subjects.
The improvement of vascular function could be a new target for
pharmacological trials in the CADASIL population.
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Cantrell’s Pentalogy with Complete Thoracoabdominal Ectopia
Cordis and Asplenia - Expanding the Clinical Phenotype?
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Cantrell's Pentalogy (CP) is a rare, mainly sporadic, spectrum of
congenital midline thoracoabdominal defects, including sternal
defects, ventral diaphragmatic hernia, partial absence of the
pericardium, supraumbilical abdominal wall defects, and congenital
heart defects. The approximate incidence is 1 in 100000, with a 2:1
male predominance.

We report the case of a fetus affected by complete ectopia
cordis, absence of the sternum and pericardium, defect of the
ventral diaphragm, common aorticopulmonary trunk, cranio-facial
dysmorfisms (microtia and bilateral cleft lip and palate) and asplenia
without detected chromosomal anomalies on fetal karyotyping; thus
leading to the diagnosis of CP with associated anomalies.

The severity of CP may range from incomplete to severe clinical
phenotypes with the involvement of further organs/systems. Most of
CP cases are sporadic and have been associated viral infections,
maternal abuse of beta-aminopropionitrile, chlorine inhalation and
numerical chromosomal aberrations.

Since the original Toyama'’s classification, a number of non-typical CP
presentations have been reported (with a wide spectrum of multi-organ
malformations). To our best knowledge, however, the association of
CP with asplenia has never been previously reported.
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Cat-eye syndrome phenotype and extragonadal mature
teratoma: an unusual case of dup 22g11.1g11.21

S. Kitsiou-Tzeli', K. Stefanaki?, A. Syrmou?®, K. Kosma®, K. Giannikou?, V.
Oikonomakis®, M. Choulakis?*, A. Kolialexi®, P. Makrythanasis’, M. Tzetis';
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Children’s Hospital”,, Athens, Greece, *Medical Genetics Laboratory,

Choremio Research Laboratory, University of Athens, Athens, Greece,
“Otorynolaryngology Department, “Aghia Sophia Children’s Hospital”, Medical,
Athens, Greece.

We report the clinical and molecular findings of a 9 month old
girl presented with a palpable midline neck mass, proved to be
a extragonadal mature teratoma and also features of Cat-Eye
Syndrome (CES). Cytogenetic analysis revealed a supernumerary
marker chromosome which was identified by molecular cytogenetic
analysis with fluorescence in situ hybridization (FISH) to derive from
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chromosome 22. High resolution micro-array based comparative
genomic hybridization (array-CGH) confirmed the marker and
additionally clarified the size, breakpoints and gene content of the
duplication [dup 22911.1911.21, 1.6 Mb; breakpoints: 15,438,946-
17,041,773). Cat-Eye syndrome is a disorder with a large variability,
ranging from almost normal phenotype to severe malformations, but
to our knowledge teratoma has not been previously reported. Also
this is the first case of CES with well delineated breakpoints identified
with high resolution array-CGH. Our findings extend the phenotypic
spectrum of the 22q11.1-q11.2 duplication syndrome, pointing out
specific dosage sensitive genes that might contribute to specific
phenotypic features.
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CCRS5 chemokine receptor polymorphism in HIV-1 patients from
Western India

U. Shankarkumar, A. Shankarkumar, K. Ghosh;
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Background: Entry of HIV-1 into target cells requires both CD4
and chemokine receptors. A 32-nucleotide deletion (?732) within the
a-chemokine CCR5 gene has been described in HIV-1 subjects who
remain uninfected. Our objective was to determine the frequency of
?32 deletion in CCR5 among HIV-1 infected patients and compare
them with normal uninfected healthy individuals belonging to the same
ethnic background. Materials & Methods: A total of 153 HIV-1 infected
patients confirmed for their HIV-1 status were and a total of 68 normal
Healthy individuals from the same ethnic background confirmed HIV-1
negative were studied. Genomic DNA from patients and controls were
extracted and amplified for CCR5 gene segment using PCR. Amplified
products were analyzed on 12% acrylamide gel, which yielded an
189bp fragment for wild type allele and 157bp fragment for the deleted
(mutant) allele. Results: The results revealed that 7.19% were
homozygous ,0.65% were heterozygous and the remaining 92.16%
had no deletion for 7?32 allele among the infected subjects.10.29%
were homozygous ,0.00% were heterozygous and the remaining
89.71% had no deletion for ?32 allele among the control subjects.
Conclusion: This study shows that the CCRS allele frequency varies
in different ethnic groups. Around 7.84% of the Patients have not been
protected though they have the presence of the 32bp deletion.

P02.056

Congenital malformations and perinatal complications in CDG
syndrome

S. Funke', E. Korsch?, M. Adamowicz?®, J. Voduiputz?®, L. Al-Gazal®, D. Lefeber®,
R. WeversS, E. Morava’;

'Department of Obstetrics and Gynecology, University of Pécs, Faculty of
Medicine, Pécs, Hungary, *Pediatric Hospital, Amsterdamerstrasse, Kéin,
Germany, *Department of Metabolic and Endocrine Disorders, Children’s
Memorial Health Inst., Warsaw, Poland, “University Children’s Hospital,

Vienna, Austria, *Department of Paediatrics and Pathology, United Arab
Emirates University, Al Ain, United Arab Emirates, °Laboratory of Pediatrics

and Neurology, Radboud University Nijmegen Medical Centre, Nijjmegen,
Netherlands, "Department of Pediatrics, Radboud University Nijmegen Medical
Centre, Nijmegen, Netherlands.

Congenital Disorders of Glycosylation is a growing group of more
than 30 different types of inborn errors with multisystem involvement
and central nervous system presentation. Supportive therapy and
adequate counselling rely on early diagnosis of the underlying defect.
Recently several patients were reported with CDG syndrome and
perinatal complications.

We assessed 48 CDG patients from our patient cohort for the presence
of prenatal and perinatal findings in various CDG forms. We included
29 children with a type | transferrine isoelectric focusing pattern: 6
patients with PMM2-CDG, 2 with ALG6-CDG, 1 female with DMP3-
CDG, 7 children with ALG1-CDG, 12 patients with SRD5A3-CDG and
1 child with PMI-CDG. We evaluated 19 children demonstrating a type
Il TIEF pattern: 3 patients with COG7-CDG, 1 with B4GALT1-CDG, 12
patients with ATP6VOA2-CDG, and 3 with CDG-IIx.

We found maternal complications in 4 cases, including maternal
eclampsia and reduced fetal movements. Prematurity/dysmaturity
were observed in 9 cases. Microcephaly and neonatal seizures were
common, especially in ALG1-CDG, COG7-CDG, ATP6V0A2-CDG.
Dysmorphic features were present in almost all cases, however, mostly

nonspecific, except for cutis laxa in ATP6V0OA2-CDG. Ophthalmologic
malformations and ichthyosis were characteristic in SRD5A3-CDG.
Neonatal complications included feeding problems, microcephaly,
hypotonia and neonatal bleeding. Three children diagnosed with either
PMM2-CDG or ALG6-CDG had abnormal neonatal screening results
for hypothyreoidism. Liver function tests were elevated in all neonatally
evaluated cases.

Dysmaturity, microcephaly, congenital eye malformations and skin
anomalies can be early signs of CDG syndrome. Screening for
glycosylation disorders in these neonates is essential to obtain timely
diagnosis.

P02.057***

Cerebellar malformations: clinical and genetic heterogeneity

U. Kini'?, E. S. Akha®?, P. Anslow?, A. Deng®, V. Harrison’, V. Murphy®, G.
Quaghebeur®, H. Stewart'?, J. Taylor®?, D. Keays”?, S. Knight®?, J. Flint®?;
"Department of Clinical Genetics, Churchill Hospital, Oxford, United Kingdom,
2Oxford Biomedical Research Centre, Oxford, United Kingdom, *Wellcome
Trust Centre for Human Genetics, Oxford, United Kingdom, “Department of
Neuroradiology, John Radcliffe Hospital, Oxford, United Kingdom, *University
of Oxford, Oxford, United Kingdom, ®Department of Psychiatry and Learning
Disabilities, Ridgeway Partnership, Oxford, United Kingdom, "Research
Institute of Molecular Pathology, Vienna, Austria.

Cerebellar malformations (CM) are common structural brain
abnormalities, which are neuroradiologically, clinically and genetically
heterogeneous. Several autosomal recessive genes such as RELN,
VLDLR, SLOS, PMM2, TSEN54, etc have been implicated in its
causation, as well as some X-linked genes such as OPHN1 and CASK.
Chromosomal abnormalities have been described rarely. Access to
genetic testing is limited. Aim: To investigate the role and prevalence
of copy number variants in patients with CM. Methods: We performed
CGH (comparative genomic hybridisation) on 120 patients with varied
brain abnormalities, recruited through the Oxford Brain Abnormalities
Research Group, using customized 4x180K Agilent technologies
arrays. Twenty five of these patients presented with a CM. Results:
4/25 patients (16 %) were found to have a microarray abnormality.
Three of the abnormalities were on the X chromosome (involving
CASK and OPHN1) and the remaining was a homozygous deletion
(involving NPHP1). The cerebellar phenotypes associated with these
findings ranged from mild vermis hypoplasia to cerebellar hypoplasia
with brainstem involvement. Clinically, ataxia and developmental delay
were the most consistent findings, although developmental delay
ranged from mild to severe. Other putative aberrations were identified,
but have not been proven to be pathogenic as yet. Conclusion: CGH
is a useful genetic test for determining the cause of CM. X-linked CM
should be kept in mind due to its implication on reproductive risks.
Furthermore, genotypic and phenotypic variability highlights the need
for a targeted high throughput sequencing approach that can be used
as a single diagnostic platform.

P02.058

Cardiofaciocutaneous syndrome (CFC) - a novel mutation and
six new patients

D. Gieruszczak-Biatek'? E. Ciara®, M. Pelc?, A. Skérka'?, K. Chrzanowska?,
M. Krajewska-Walasek?;

"Medlcal University of Warsaw, Warsaw, Poland, ?2Departmet of Medical
Genetics, The Children Memorial Health’s Institute, Warsaw, Poland,
*Department of Clinical Genetics, Children Memorial Health’s Institute, Warsaw,
Poland.

Cardiofaciocutaneous syndrome (CFC) is a rare genetic condition
with sporadic occurrence. About 100 cases have been published,
but this number seems to be underestimated. CFC is characterized
by distinctive facial features, heart defects, ectodermal abnormalities
and mental impairment. The syndrome is caused by gain-of-function
mutations in four different genes BRAF, KRAS, mitogen-activated
protein/extracellular signal-regulated kinases: MEK1 and MEK2.

We present six new patients with CFC syndrome, confirmed by
molecular studies. We identified five different mutations. One of these
mutations has not been reported in the literature (c.785A>C in BRAF
gene). A patient with a novel mutation manifested typical dysmorphic
features, ectodermal anomalies and a heart defect. He presented with
only mild learning difficulties, contrary to the most patients with CFC
syndrome, who are moderately or severely mentally retarded.
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Clinical and molecular findings will be discussed hereby in relation to
the patients previously reported in the literature.

The study was supported by the Polish Ministry of Science and
Higher Education (grant Nr 0056/B/P01/2008/35) and CMHI (grant No
190/08).
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A CGH-Array study in non-syndromic (primary) autism disorder
E. Gumuslu’, N. Cine’, B. Kara?, H. Savli’;

"Kocaeli University Medical Genetics Department, Kocaeli, Turkey, 2Kocaeli
University Department Of Pediatrics, Kocaeli, Turkey.

INTRODUCTION:

Autism is a neurodevelopmental disorder with a strong genetic basis
in its etiology. Cytogenetic abnormalities have been detected in
5-10% of the patients with autism. Conventional karyotype analysis
has revealed that chromosomal structural aberrations such as
translocation, inversion, deletion, and duplication play a role in causing
autism spectrum disorders (ASD). Unfortunately, there is not a single
specific biological marker clearly responsible from autism. Array CGH
is a molecular karyotyping method remarkable with fast analysis and
highly sensitive diagnostic value.We aimed to use this technology to
screen autistic patient's whole genome in order to investigate new
dchromosomal abberations.

MATERIAL AND METHOD:

We isolated DNA samples of 35 primary autism patients between 0-18
years(median age:8.5).DNA samples which labelled according to the
protocol, were hybridized with CytoSure Syndrome Plus(v2) 4x44K
(Oxford Gene Technology, Oxford, UK) microchips and scanned
with Agilent Microarray Scanner( Agilent Technologies, Palo Alto, CA
). Obtained data were analyzed using Cytosure Analysis Software
v.2.0.8 software(Oxford Gene Technology, Oxford, UK).

RESULTS:

We found 16p13.11 deletion in thirteen patients, 16p11.2 deletion in
twelve patients, 1921 deletion in ten patients, 29g21.1 deletion in eight
patients, 2p21 deletion in seven patients, 8p23.1 deletions in seven
patients.

CONCLUSION:

Accordig to these data, we can postulate that 16p13.11 region
and related genes also represent a predisposition to autism in our
patients. Verification of the data belonging to these regions, may
provide important clues for gene expression and proteomics studies
responsible from the pathogenesis of the disease and treatment
strategies.

P02.060

Char Syndrome: A rare dysmorphic patient with new clinical
findings

A. Yesilyurt', A. Cifci?;

Zekai Tahir Burak Women Health Training and Research Hospital, Genetic
Center, Ankara, Turkey, 2Ankara Children’s Health and Diseases Hematology
Oncology Hospital, Ankara, Turkey.

Char syndrome is an extremely rare disorder, and exact prevalence
of this syndrome has not been determined. Char syndrome is
characterized by the triad of typical facial features, patent ductus
arteriosus (PDA), and aplasia or hypoplasia of the middle phalanges of
the fifth fingers. The patients with Char Syndrome have peculiar facial
features incluiding flat midface, flat nasal bridge and broad

flat nasal tip, wide-set eyes, downslanting palpebral fissures, mild
ptosis, short philtrum resulting in a triangular mouth, and thickened
(patulous) everted lips. Our patients was born to a non-consangineous
family after 37 week-old gestation under medical supervision because
of oligohydramnios. According to our knowledge tracheomalacia,
astigmatism and oligohydramnios is being published in Char Syndrome
for the first time. New findings will be discussed and compared as well
as other clinical findings with previously reported patients with Char
Syndrome.

P02.061

Ectopic calcification in the Azores - Genetic aspects of DISH and
chondrocalcinosis families

A. R. Couto’?, A. Timms®, M. R. Santos’, J. P. Pinheiro?, M. J. Peixoto’, J.
Sequeiros?, J. Bruges-Armas’, M. A. Brown®;

'SEEBMO, Angra do Heroismo, Portugal, 2IBMC - Universidade do Porto,

Porto, Portugal, *Botnar Research Centre, Oxford, United Kingdom, *SEEBMO
- HSEAH, Angra do Heroismo, Portugal, *University of Queensland, Brisbane,
Australia.

Twelve families with early onset of calcium pyrophosphate dehydrate
(CPPD) chondrocalcinosis (CC) and diffuse idiopathic skeletal
hypersostosis (DISH) were identified in Terceira Island, the Azores,
Portugal. The interest in this disorder results from its unusual and
exuberant radiological characteristics, its disabling potential at a young
age and the fact that it appears to be monogenic.

After clinical and radiological characterization, 92 individuals, from 12
unrelated families, were selected for a whole genome linkage study.
DNA was extracted and HLA typing was carried out in probands and
several family members; hereditary haemochromatosis mutations
were screened and microsatellite amplification was performed using
LMS V.2. Mendelian inheritance errors were checked using PEDCHEK.
Parametric and non-parametric linkage analysis was performed using
GENEHUNTER and MERLIN.

No association with HLA alleles was seen; haemochromatosis
mutations were identified in 31 individuals from 9 families. Suggestive
linkage to an area of chromosome 16 (16912.1-16g22.1) was obtained
in the whole genome analysis performed.

Although the molecular basis of this disorder has not been totally
clarified, this study showed that these families were not associated to
chromosomal areas previously linked to either DISH or CC. Through
the analysis of pedigrees this disorder seems to be monogenic. Thus,
the results of this study suggest the involvement of a possible new
major gene in the aethiopathogenesis of this disorder.

P02.062

Case report: additional malformations in isochromosome 18p
syndrome

J. R. M. Protta, I. C. Sgardioli, T. P. Vieira, V. L. Gil-da-Silva-Lopes;
Department of Medical Genetics, University of Campinas(UNICAMP),
Campinas, Brazil.

INTRODUCTION: Tetrasomy 18p resulting from an isochromosome
18p is a rare karyotype and is not well established phenotypically. To
date, there are more than 40 patients described, mostly presenting
mental retardation and minor features. CASE REPORT: A six month old
baby girl was referred for genetic evaluation because of psychomotor
retardation and dysmorphic features. She is the first child of young and
healthy non-consanguineous parents. Familial history was negative.
The pregnancy was complicated by preterm labor and threatened
abortion. She was born by cesarean due to pelvic presentation.
The clinical evaluation of the proposita showed hypotonia, a broad
forehead, high hairline in front and back, oval facial shape, sparse
hair and eyebrows, low-set and malformed ears, telecanthus,
down-slanting palpebral fissures, convergent strabismus, infantile
hemangioma in front, glabela and philtrum, small nose, microstomia,
retrognathism, and proximally set thumbs. A cranial computed
tomography scan showed abnormal enlargement of sulci and cistern
around the brain, with predominance of frontal areas. Echocardiogram
revealed interventricular communication with hemodynamic effect. The
cytogenetic analysis with GTG-banding karyotype showed 47,XX,+mar.
Based on dysmorphic features and cytogenetics characteristics, it
was performed FISH with the centromeric probe chromosome 18,
confirming the origin of the chromosome marker. Subtelomeric probe
(RP11-324G2) detected isochromosome 18p; karyotype was defined
as 47,XX,i(18)(p10). DISCUSSION: Despite of common dysmorphic
signs described in tetrasomy 18p, this girl presents two major features
which have not been described. Thus, this report contributes to the
delineation of this chromosomal aberration.

P02.063

Clinical and cytogenetic findings in a girl with dup16 (q12.1921)
L. Odak’, I. Barisic', I. Petkovic’, M. Riegel?, A. Schinzel’;

"Children‘s Hospital Zagreb, Clinical Hospital Center Sisters of Mercy Zagreb,
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Universitét Zirich, Zurich, Switzerland, 32Institut fiir Medizinische Genetik,
Medizinische Fakultat Universitéat Ziirich, Zurich, Switzerland.

We describe a three year old girl admitted for evaluation because of
speech delay, aggressive behaviour and dysmorphic facial features.
Family history and pregnancy were unremarkable. Newborn period
and early childhood were complicated with respiratory, gastrointestinal
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and urinary tract infections. Associated structural anomalies of
respiratory or urogenital tract as well as immune deficiency have been
ruled out. Clinical examination revealed mild dysmorphic features:
dysplastic ears, lower forehead, palpebral fissures slant down,
hypoplastic supra-orbital ridges, blepharophimosis, epicanthic folds,
flat nasal bridge, bulbous nose, long philtrum, thin upper lip, small
mouth, and short neck. Marked lumbar lordosis and broad thorax were
observed. Hands and feet were small with thick fingers. Audiometric
findings were normal. Ophthalmologic examination revealed left side
strabismus and hypetmetropy. Ultrasound examination of abdomen
and pelvis was normal as well as EEG and CT of the brain. Routine
cytogenetic chromosome analysis showed additional material on
chromosome 16. FISH analysis with WCP-16 probe revealed that this
material originates from chromosome 16. Microarray analysis with a
=75 kb resolution showed a gain on the long arm of chromosome 16
at bands q12.1 through g21, which is approximately 9.92 Mb in size.
To the best of our knowledge, this is a first description of a patient
with dup16 (q12.1921). The possible influence of the triple dosage of
genes located in this region on clinical presentation of our patient is
discussed.

P02.064

Chromosome instability syndrome with congenital heart
disease.

S. I. Olga;

Petrovsky Russian Research Center of Surgery RAMS, Moscow, Russian
Federation.

Clinical case: Female patient, 4 y.0., came under our observation with
congenital heart disease (CHF, atrial septum defect) required surgical
correction. During clinical examination additional phenotypic features
(mental retardation, hidden facial cleft, epicanthi, clinodactyly) were
found. She had verbal development delay, and normal hematological
parameters.

Cytogenetic analysis was performed to identify chromosome
aberrations. Two consecutive karyotyping was carried out to confirm
primary finding. Lymphocytes from peripheral blood samples were
obtained from 72-h mitogen stimulated cultures, prepared according
to standard cytogenetic procedures. The GTG-banding analysis
revealed normal female karyotype, 46, XX, with common chromosome
instability in 30-40% percent of cells.

Discussion: Patient was discharged after successful surgical correction
of CHD with chromosome instability syndrome diagnosis. There were
no additional features usually associated with chromosomal breakage
syndrome. The chromosome instability syndromes are group of
conditions associated with chromosomal instability and breakage,
and high risk of malignancy. In this case chromosome instability can
modulate the risk of lympho-proliferative disease. The mean age of
leukemia manifestation is 5-6 years old. We did unmask high risk of
hematological complications in patient with primary cardio surgical
problem.

Conclusion: Routine karyotyping performed for CHD patients can
reveal chromosomal aberration in about 20%. We suppose this
analysis has to be done routinely for such a group of patients even
after neonatal period.

P02.065

Genetic polymorphism of human Y chromosome and risk factors
for cardiovascular diseases: a study in WOBASZ cohort

G. Kostrzewa', M. Konarzewska’, R. Ploski', G. Broda?;

'Department of Medical Genetics, Medical University of Warsaw, Warsaw,
Poland, ?Department of Cardiovascular Epidemiology and Prevention, Institute
of Cardiology, Warsaw, Poland.

Genetic variants of Y chromosome predispose to hypertension in
rodents whereas in humans the evidence is conflicting. Our purpose
was to study the distribution of a panel of Y chromosome markers in
a cohort from a cross-sectional population based study on prevalence
of cardiovascular risk factors in Poland (WOABSZ study). The Hindlll
and YAP Y chromosome variants previously shown to influence blood
pressure, lipid traits or height were typed in 3026 and 2783 samples.
In addition 4 subgroups (N~100 each) representing extremes of LDL
concentration or blood pressure (BP) were typed for a panel of SNPs
defining main Y-chromosome haplogroups and 19 STRs. The Hindlll
or YAP polymorphism were not associated with any of the studied

traits. Extended analyses suggested a link between haplogroup
N3* and lower mean diastolic BP (P=0.009) but this finding was not
replicated when a larger group of subjects (N=1077) was analyzed
(P=0.69, a trend in opposite direction). Analysis of STRs did not show
statistically significant differences apart from the DYS385Il marker
whose distribution suggested effects on both BP (P=0.015) and LDL
(P=0.034) concentration. In conclusion, our study shows that the widely
studied Y chromosome Hindlll variant and the YAP variant do not
influence blood pressure, lipid traits or anthropological characteristic.
Although we cannot exclude an association between DYS385Il and
BP/LDL concentration our results do not support a major role of Y
chromosome genetic variation as defined by major Y chromosome
haplogroups in determining cardiovascular risk in Poles.

P02.066

Orofacial phenotype of van der Woude and Poplyteal Pterygium
Syndrome patients mutated for IRF6

M. Quentric'?, A. Petraud®, M. Legendre?, M. Ghassibé’, L. Desmyter’, |.
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Armand-Trousseau, Service de Chirurgie Maxillo-Faciale et Chirurgie Plastique,
UFR de Médecine Pierre et Marie Curie, Paris, France, ‘Institut National de
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Van der Woude syndrome (VWS, OMIM #119300) is a dominantly
inherited developmental disorder characterized by pits and/or conical
elevations of the lower lip, cleft lip and/or palate, and hypodontia.
Popliteal pterygium syndrome (PPS, OMIM #119500) shares the
clinical features of VWS, with the addition of other signs such as
popliteal webs (pterygia), synechiae connecting the upper and lower
jaws, ankyloblepharon, syndactyly and genital anomalies.

Since many signs occur in the orofacial region and the penetrance
is incomplete, it is of great interest to better characterize VWS/PPS
patients to see if an oral phenotype-genotype correlation exists. For
this, nineteen families (17 VWS + 2 PPS) from Trousseau hospital
(Paris) were seen by a multidisciplinary staff, focusing on the orofacial
phenotype. Panoramicimaging were used to check for dental agenesis.
The coding exons of the IRF6 gene, including intron-exon boundaries,
were sequenced, and Multiplex Ligation-dependent Probe Amplification
was performed to test for intragenic deletions or amplifications. We
identified a mutation in IRF6 in 82% (14/17) of VWS and 100% (2/2)
of PPS families. Affected individuals had clefts (79%), lower lip pits
(78%), dental agenesis (72%), and abnormal dental morphology
(60%). The upper lateral incisors and the second upper premolars
were the most affected.

This prospective study demonstrates the high frequency of dental
anomalies in VWS/PPS patients, affecting mostly the upper lateral
incisors and the second upper permanent premolars. This may be a
useful clinical clue for correct diagnosis, as lips pits are not always
present.

P02.067

Duplication of chromosome 15¢22 in patient with severe
dysmorphic features

A. Matuleviéiené’? V. Dirsé’?, V. Kucinskas'?;

"Centre for Medical Genetics at Vilnius University Hospital Santariskiy Klinikos,
Vilnius, Lithuania, 2Department of Human and Medical Genetics Faculty of
Medicine, Vilnius, Lithuania.

We report on one-year-old girl with chromosome 15 duplication
and severe dysmorphic features. Our patient is the second child
of uncomplicated pregnancy with high risk of biochemical testing
on second trimester from non-consanguineous parents. The girl‘s
phenotype is characterised by microcephaly, ocular hypertelorism,
downslanting palpebral fissures, intensive blue sclera, prominent
nasal bridge with periorbital fullness, short triangular philtrum,
microstomia, partial cleft hard and soft palate, preauricular sinuses,
short neck, expressed hypertrichosis on the whole body, pilonidal
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sinus, psychomotor retardation and grow delay.

Patient was karyotyped and a normal female karyotype was
detected. We used subtelomeric FISH (ToTelVysionTM) for search of
subtelomeric microdeletions/microduplications for the possible cause
of intellectual disability and congenital malformations of the patient.
Analysis of FISH signals of chromosome 15 indicated additional
control signal (15922 LSI PML) on terminal arm of other chromosome
of undetermined origin. We suggest that duplicated region of 15922
may be an appreciable cause of various severe dysmorphic features
of the patient. Array CGH analysis for verification and specification of
this duplicated region is under the investigation.

P02.068

Cholestasis in patients with Cockayne syndrome and suggested
modified criteria for clinical diagnosis

T. Abdel Ghaffar'?, E. Elsobky'3, S. Elsayed®"?;

'Children’s hospital, Ain Shams University, Cairo, Egypt, 21Yassin Abdelghaffar
Charity Center for Liver Disease and Research, Cairo, Egypt, *Medical
Genetics Center, Cairo, Egypt.

Cockayne syndrome (CS) is a rare autosomal recessive
neurodegenerative disease characterized by growth failure; brain
dysmyelination, cutaneous photosensitivity; pigmentary retinopathy,
cataract, sensorineural hearing loss and hepatomegaly. To the best of
our knowledge, cholestatic liver disease was not previously reported
in these patients.

Aim: To highlight the presence of cholestasis and liver dysfunction
in this group of patients and to suggest modified criteria for clinical
diagnosis.

Methods: The study included nine patients with CS from four different
families (five males and four females) in which CS was suspected
clinically. For all patients cytogenetic analysis revealed spontaneous
chromosomal breakage that was increased after mitomycin C
treatment. Diagnosis was confirmed by DNA repair assay.

Results: Seven of these patients had evident liver affection ranging
from mild elevation in liver enzymes to cholestatic liver disease
and liver cell failure. The attacks were recurrent in two patients and
were sometimes preceded by infection. These attacks may lead to
deterioration of liver condition or neurological symptoms or it may end
in liver cell failure that may recover completely or it may end in death.
Conclusion: liver disease could be considered common in Egyptian
patients with CS with the cholestatic form being the most evident.
Chromosomal breakage study and positive family history should
be included as major criteria for clinical diagnosis of CS especially
in a population like ours whereas consanguineous marriage is very
high and molecular testing and UV sensitivity tests are considered
unaffordable.

P02.069

Cleft palate and bilateral congenital cataract: a familial
observation

C. FRANCOIS-FIQUET'23, A. Lorot', O. Wavreille*, H. Ludot®, D. Gaillard?, E.
Landais?, P. Jonveaux®, M. Beri’, M. Poli-Merol’, M. Doco-Fenzy?*;
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Lille, France, °Department of anesthesiology, American memorial Hospital,
Reims, France, °Genetics laboratory, Brabois Hospital, Nancy, France,
’genetics laboratory, Brabois Hospital, Reims, France.

We report the observation of a family with a rare association of
congenital bilateral cataract (CBC) and cleft palate. The family
pedigree has unveiled abnormalities over 4 generations, affecting 21
persons with CBC +/- cleft palate. The transmission seems autosomal
dominant.

Clinical history

We report 4 brothers and sisters (2G-2B), followed in pediatrics
surgery, presenting a CBC associated to a cleft palate:

-Case 1: Propositus, girl, CBC, Pierre Robin (Sub-mucous cleft (SMC),
palate fistula), ptosis and growth delay (-2DS)

-Case 2: girl, CBC, Pierre Robin (cleft of the soft-palate), strabism,
facial dysmorphism with mongoloid palpebral fissures and large nose
-Case 3: boy, CBC, SMC and bifid uvula, facial dysmorphism with
mongoloid palpebral fissures, large nose and language delay.

-Case 4: boy, CBC, bifid uvula

-There is a fifth healthy female sibling.

The mother has facial dysmorphism, CBC, SMC, clinodactyly and
scoliosis.

The propositus’ karyotype was normal. Array-CGH analysis showed
an interstitial amplification in Xp21.1, found in: the mother, propositus
(case 1), but also in the healthy girl and not found in Case 2.
Discussion

The clinical association of cleft palate and ophthalmic abnormalities is
not rare and has been reported in over 50 syndromes, but there are
few familial observations with 4 affected generations.

In conclusion

Based on the genetic-clinical discordance we can wonder about the
deleterious impact of the Xp21.1 amplification that might be a copy
number polymorphism. It seems relevant to further study the underlying
genetic mechanisms of this clinical association.

P02.070

Coffin-Lowry syndrome: report of 3 novel mutations in RPS6KA3
gene

M. Kugaudo', D. Jurkiewicz', D. Gieruszczak-Biatek'?, D. Piekutowska -
Abramczuk’, E. Ciara’, A. Skérka'?, M. Krajewska-Walasek’;

"The Children’s Memorial Health Institute, Warsaw, Poland, 2Department of
Pediatrics, Medical University of Warsaw, Warsaw, Poland.

Coffin-Lowry syndrome (CLS) is an X-linked semidominant
disorder characterized in male patients by mental retardation, facial
dysmorphism and skeletal malformations. Affected females usually
show variable features. The only known gene associated with CLS is
RPS6KA3 that encodes the serine/threonine kinase. Loss-of-function
mutations are distributed throughout the gene. To date over 140
different mutations have been identified.

Here, we present 3 patients (two males and female) with CLS caused
by novel RPS6KA3 gene mutations. The molecular analysis was
performed by single-strand conformation polymorphism (SSCP)
followed by sequencing of the gene.

The first male patient (1y3m) presented with hypotonia, developmental
delay, and typical dysmorphic features: hypertelorism, frontal bossing,
down-lanting palpebral fissures, anteverted nares, thick lips, broad and
tapering fingers. Molecular analysis revealed a substitution mutation
¢.1443+3A>C. His two sisters and mother had dysmorphic features
suggesting CLS carrier status.

The second male patient (1y1m) presented with hypotonia,
developmental delay and facial anomalies (hypertelorism, down-
slanting palpebral fissures, broad nose, everted lower lip). His hands
were fleshy with simian creases and tapering fingers. Molecular testing
showed a deletion ¢.889_890 del AG. Mother revealed tapering fingers
as her only feature.

The third proband, female (2y4m), was referred for genetic evaluation
because of developmental delay. She had dysmorphic features:
hypertelorism, down-slanting palpebral fissures, frontal bossing,
soft hands with tapering fingers and persistent anterior fontanelle.
Molecular analysis revealed a substitution c.823G>T.

All mutations change the function of the serine/threonine kinase which
with typical symptoms of CLS in patients confirm the pathogenic
character of changes.

P02.071

Frequency of 22q11.2 microdeletion in children with congenital
heart defects in Western Poland

A. Wozniak', D. Wolnik-Brzozowska?, M. Wisniewska? R. Glazar?, A. Materna-
Kiryluk?, T. Moszura®, M. Badura-Stronka?, J. Skolozdrzy*, M. R. Krawczynski?,
J. Zeyland®, W. Bobkowski®, A. Latos-Bielenska?, M. Szalata®®, R. Slomski™®, A.
Siwinska®;

"Institute of Human Genetics, Polish Academy of Sciences, Poznan, Poland,
2Department of Medical Genetics, Poznan University of Medical Sciences,
Poland, Poznan, Poland, *Department of Paediatric Cardiology and Nephrology,
Poznan University of Medical Sciences, Poland, Poznan, Poland, “Center

for Medical Genetics Genesis, Poznan,, Poznan, Poland, °Department of
Biochemistry and Biotechnology, Poznan University of Life Sciences, Poland,,
Poznan, Poland.

The 22911.2 microdeletion syndrome refers to congenital abnormalities,
including heart defects and facial dysmorphy, thymic hypoplasia, cleft
palate and hypocalcaemia. Microdeletion within chromosomal region
22911.2 constitutes the molecular basis of this syndrome. The aim of
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this study was to determine the frequency of 22q11.2 microdeletion
in 87 children suffering from a congenital heart defect (conotruncal
or non-conotruncal) coexisting with at least one additional 22q11.2DS
feature and to carry out 22q11.2 microdeletion testing of the deleted
children’s parents. We also attempted to identify the most frequent
heart defects in both groups and phenotypic traits of patients with
microdeletion to determine selection criteria for at risk patients.

The analysis of microdeletions was conducted using fluorescence in
situ hybridization (FISH) with molecular probe specific to the HIRA
region at 22q11.

Microdeletions of 22q11.2 region were detected in 13 children (14.94%
of the examined group). Microdeletion of 22q11.2 occurred in 20% and
11.54% of the conotruncal and non-conotruncal groups respectively.
Tetralogy of Fallot was the most frequent heart defect in the first group
of children with 22q11.2 microdeletion, while ventricular septal defect
and atrial septal defect/ventricular septal defect were most frequent in
the second group. The microdeletion was also detected in one of the
parents of the deleted child (6.25%) without congenital heart defect,
but with slight dysmorphism.

Our study suggests that screening for 22911.2 microdeletion should
be performed in children with conotruncal and non-conotruncal heart
defects and with at least one typical feature of 22q11.2DS as well as in
the deleted children’s parents.

P02.072

Molecular and clinical characterization of Estonian congenital
heart disease patients with septal defects: screening of NKX2.5,
GATA4 and TBX5 genes.

I. Kalev', K. Muru?®, E. Vaidla', T. Reimand*5°, R. Teek’, S. Virro®é, M.
Sénajalg®, K. Kébas®, L. Ginters, K. Ounap?5;

TInstitute of general and molecular pathology, Tartu, Estonia, 2Department

of Genetics, United Laboratories, Tartu University Hospital, Tartu, Estonia,
3Children’s Clinic, Tartu university hospital, Tartu, Estonia, “Department

of Genetics, United Laboratories, Tartu university hospital, Tartu, Estonia,
5Children’s Clinic, Tartu University Hospital, Tartu, Estonia, °Department

of Obstetrics and Gynaecology, Tartu University hospital, Tartu, Estonia,
’Department of Genetics, United Laboratories, Tartu University hospital, Tartu,
Estonia, ®Cardiology Clinic, Tartu, Estonia, °Children’s Clinic, Tartu University
hospital, Tartu, Estonia.

Congenital heart disease (CHD) is one of the most common birth
defects (0.5-1% live births), but the genetic causes remain largely
unknown. The most frequent forms of the CHD are the septal defects
(SD). In earlier studies have been referred that mutations in genes
NKX2.5, GATA4, TBX5 may be associated with SD. The aim of our
study was the clinical and molecular characterization of patients with
CHD.

Study group consisted of patients who were referred to genetic
counseling during 1990-2010 due to CHD, which included SD. SD
was isolated or one part of combined malformation. NKX2.5, GATA4
and TBX5 coding exons and intron-exon boundaries were analysed by
PCR amplification and sequencing. In the study group there were 22
patients (nine familiar cases): 15 index cases (8 females, 7 males) and
7 family members. In most of the cases there were combined CHD,
which included SD (atrio- and/or ventriculo-SD). During analyses of
NKX2.5 found a new mutation (C.178 G>C, p.Glu60GIn) in a patient
with Fallot’ tetrad and 60% of probands had a known synonymous
mutation E21E (rs2277923) in exon 1. In GATA4 gene we found a
known mutation c.1647 A>G, p.S377G in the exon 6 in one affected
family member and in TBX5 gene we found a frequent intronic SNP
rs2236017 in 53% of index cases. Analyzed transcription factor
genes NKX2.5, GATA4 and TBX5 probably have modest effect on
the formation of SD in CHD. The research of the regulatory variants
may add some more information. Supported by GARMP6573 and
GARLAG808

P02.073

Congenital heart defects in association with dextrocardia

M. C. Panzaru’, M. Volosciuc?, E. Braha', L. Butnariu’, L. Caba’, R. Popescu’,
F. Rusen’, A. Sireteanu’, C. Rusu’;

”Gr. T. Popa” University of Medicine and Pharmacy, lasi, Romania, 2Medical
Genetics Centre, lasi, Romania.

Dextrocardia is a congenital anomaly in wich the heart is positioned
abnormally within the right side of the chest with the apex pointing

to the right. Sometimes it is associated with situs inversus totalis or
heterotaxy. The prevalence and the type of associated heart defects
are variable.

We have analysed the prevalence and types of congenital heart defects
in 16 children with dextrocardia recorded in the files of lasi Medical
Genetics Center. There were 5 girls and 11 boys; 10 had associated
situs inversus totalis, 5 had situs solitus and 1 heterotaxy. Heart
defects were present in 10 children (62.5%) - septal defect (27.7%),
Fallot tetralogy (12.5%), transposition of great arteries (12.5%), aortic
stenosis (6.25%), single ventricle(6.25%), left ventricle hypoplasia
(6.25%), anomalous venous return (6.25%) and mitral valve prolapse
(6.25%). The prevalence of heart defects was similar in boys (63.63%)
and girls (60%). Complex heart defects were present only in males
and more frequent in situs solitus and heterotaxy group (50%) than
in situs inversus group (40%). In the literature common atrium, septal
defects, pulmonic stenosis, transposition of great arteries and right
aortic arch are the most frequent congenital heart defects associated
with dextrocardia. In conclusion we present a study of 16 cases with
dextrocardia, 62.5% of them having heart defects. Cardiac defects are
commonly associated with dextrocardia and males are more severely
affected than females. When dextrocardia occurs in the context of situs
solitus or heterotaxy, the risk of associated congenital heart defects is
higher.

P02.074

Low level mosaicism detected by array CGH in congenital
malformations syndrome

D. V. Nesheva’, I. Dimova’, R. Tincheva?, Y. Uzunova®, D. I. Toncheva’;
"Department of medical genetics, Medical University — Sofia, Sofia, Bulgaria,
2Department of Clinical Genetics, University Pediatrics Hospital, Sofia, Bulgaria,
3Department of Urology, Medical University — Sofia, Sofia, Bulgaria.
Congenital malformations present at delivery of an infant are due
to genetic or non genetic factors and occur in 15-20% of stillborn
children. Most can be diagnosed prenatally by ultrasound examination,
but some can only be diagnosed after birth. Seven to 10% of infants
with abnormal phenotype have numerical or structural chromosomal
abnormalities that require identification for accurate diagnosis and
genetic counseling. Molecular-cytogenetic and array-based techniques
have enabled screening at higher resolution for congenital anomalies
that result from genomic imbalances. We have examined four children
with congenital anomalies, with or without mental retardation, of
unclear etiology. In one child, we detected a deletion (about 28 Mb)
of the region 18921.1-189g23, in mosaic form. This abnormality was
missed in a routine cyto genetic examination. We detected different
polymorphic copy number variations (CNVs) in the other children. After
repeating the cytogenetic analysis in high number of metaphases, we
observed the deletion cytogenetically in 17% of the cells. We conclude
that array-based comparative genomic hybridization (CGH) is a
powerful diagnostic tool for the detection of low level mosaicism.

P02.075

Congenital anomalies and legal abortion in Iran

M. Amirian’, S. Seyedhassani?®, A. Seghatol-eslami', M. Saffar*, Z. Nafaei*;
"Yazd legal medicine organization, Yazd, Islamic Republic of Iran, 2Research
and clinical center for infertility, Yazd, Islamic Republic of Iran, *Seyedhassani
genetic center, Yazd, Islamic Republic of Iran, “Yazd medical science university,
Yazd, Islamic Republic of Iran.

Multiple congenital anomalies are common disorders that maybe
occur in fetus due to acquired, genetical or multifactorial causes. Every
time pregnant women or fetuses are seriously suffering from critical
disorders can lead to infirmity, and the legal abortion is recommended.
This is done based on forensic permission in Iran.

This case was referred to genetic counseling center for evaluation of
fetal health. Some anomalies were found by sonography including
intra uterine growth retardation, microcephaly, and club foot and finger
anomalies. The pregnancy was terminated after three genetical and
embryological consultations based on forensic ordinance. The proband
was gravid 3 and the result of consanguineous marriage. Two previous
pregnancies led to neonatal death following to congenital heart
disease. Two other unknown cases of multiple congenital anomalies,
one case of congenital heart disease, one case of mental retardation,
one case of visual loss and two cases of hearing loss were seen in
familial pedigree. In proband, the other fetal clinical manifestations
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consisted of cleft palate, short and webbed neck, micrognathia, simian
crease, clinodactyly, ectrodactyly, lung hypoplasia and joint stiffness.
The search of signs revealed several autosomal recessive differential
diagnosis such as Smith-Lemli- Opits syndrome type Il, and Fryns
syndrome. Bioethics which is the most important concept in medical
evaluation and intervention is affected by the law and religion. There
are important conflicts in principle branches of Islam. Any disorder
which can lead to infirmity or critical condition for pregnant woman is
considerable in legal medicine.

P02.076

Pediatric intestinal cancer and polyposis due to bi-allelic PMS2
mutations: case series, review and follow-up guidelines

J. C. Herkert', R. C. Niessen’, M. J. W. Olderode-Berends’, H. E. Veenstra-
Knol', Y. J. Vos', H. M. van der Klif?, R. Scheenstra’, C. M. J. Tops?, A.
Karrenbeld', F. T. M. Peters’, R. M. W. Hofstra, J. H. Kleibeuker’, R. H.
Sijmons’;

"University Medical Center Groningen, Groningen, Netherlands, ?Leiden
University Medical Center, Leiden, Netherlands.

Bi-allelic germline mutations of one of the DNA mismatch repair genes,
so far predominantly found in PMS2, cause constitutional MMR-
deficiency syndrome. This rare disorder is characterized by pediatric
intestinal cancer and other malignancies. We report the clinical,
immunohistochemical, and genetic characterization of four families
with bi-allelic germline PMS2 mutations. We present an overview of
published gastrointestinal manifestations of CMMR-D syndrome and
propose recommendations for gastro-intestinal screening.

The first proband developed a cerebral angiosarcoma at age 2 and two
colorectal adenomas at age 7. Genetic testing identified a complete
PMS2genedeletionand aframeshiftc.736_741delinsTGTGTGTGAAG
(p.Pro246CysfsX3) mutation. In the second family, both the
proband and her brother had multiple intestinal adenomas, initially
wrongly diagnosed as familial adenomatous polyposis. A splice site
c.2174+1G>A, and a missense c.137G>T (p.Ser46lle) mutation in
PMS2 were identified. The third patient was diagnosed with multiple
colorectal adenomas at age 11; he developed a high-grade dysplastic
colorectal adenocarcinoma at age 21. Two intragenic PMS2 deletions
were found. The fourth proband developed a cerebral anaplastic
ganglioma at age 9 and a high-grade dysplastic colorectal adenoma at
age 10 and carries a homozygous c.2174+1G>A mutation.

Tumors of all patients showed microsatellite instability and/or loss of
PMS2 expression.

Our findings show the association between bi-allelic germline PMS2
mutations and severe childhood-onset gastrointestinal manifestations,
and support the notion that patients with early-onset gastrointestinal
adenomas and cancer should be investigated for CMMR-D syndrome.
We recommend yearly follow-up with colonoscopy from age 6 and
simultaneous video-capsule small bowel enteroscopy from age 8.

P02.077

Multi-Exon Deletion of SMC1A in a Severely Affected Female
with Cornelia de Lange Syndrome

D. Babovic-Vuksanovic, N. Hoppman-Chaney, J. Jang, J. Jen, J. C. Hodge;
Mayo Clinic, Rochester, MN, United States.

Cornelia de Lange Syndrome (CdLS) is a genetically heterogeneous
disorder characterized by dysmorphic facial features, cleft palate, limb
defects, growth retardation and developmental delay. Approximately
60% of patients with CALS have an identifiable mutation in the NIPBL
gene at 5p13.2. Recently, an X-linked form of CdLS with milder
phenotype was attributed to mutation of the structural maintenance
of chromosomes 1A gene (SMC1A) at Xp11.22. Only a handful
of male CdLS patients with mutations in SMC1A are known. The
phenotype in female carriers is limited to minor developmental and
cognitive deficiency. To date, all mutations identified in SMC1A are
missense or small in-frame deletions that likely have a dominant
negative effect. We report a Turner mosaic female with a severe form
of CdLS who presented with growth and mental retardation, multiple
congenital anomalies and facial dysmorphism. Array CGH identified a
novel deletion of SMC1A spanning multiple exons which suggested
a possible loss-of-function effect. Additional molecular studies
were initiated to more precisely define the deletion boundaries and
the effect of this genetic alteration. Expression of a truncated RNA
message was detected in lymphocytes. Sequencing of both genomic

and cDNA demonstrated an 8,152 base pair deletion of genomic DNA
from exon 13 to intron 16. Although the loss-of-function effects of this
deletion cannot be excluded, the resulting mRNA remains in-frame
suggesting a dominant negative effect. We hypothesize that the size
of this deletion compared to previously reported mutations and the
presence of mosaic monosomy X likely contributes to the severity of
her phenotype.

P02.078

HRAS mutation analysis in Polish patients with Costello
syndrome

M. Pelc, E. Ciara, M. Kugaudo, D. Piekutowska-Abramczuk, J. Trubicka, S.
Luczak, D. Jurkiewicz, A. Tanska, P. Kowalski, M. Borucka-Mankiewicz, K.
Chrzanowska, M. Krajewska-Walasek;

The Children’s Memorial Health Institute, Warsaw, Poland.

Costello syndrome (CS) is a rare congenital disorder with multiple
anomalies including characteristic dysmorphic craniofacial features,
short stature, failure to thrive, developmental delay, skin anomalies,
cardiac and musculoskeletal defects and an increased risk of
malignancy (about 10-15%). It has been demonstrated that de novo
missense mutations in the proto-oncogene HRAS resulting in increased
activation of Ras-MAPK pathway cause Costello syndrome. We present
a group of five unrelated Polish patients with clinical diagnosis of CS.
Mutation analysis of HRAS gene revealed heterozygous missense
substitutions affecting aminoacid 12 of the protein product: c.34G>A
(p.G12S) in two and ¢.35G>C (p.G12A) in three patients. Analysis
of the available parental DNA confirmed four of the mutations as de
novo cases. The evaluated group represented relatively homogenous
Costello phenotype with coarse facial features, feeding difficulties
and redundant skin with hyperpigmentation and deep plantar creases
on hands and feet. Neonatal macrocephaly was present in all of the
patients, as well as developmental delay, hypotonia and cardiac defects
(cardiomyopathy, arrhythmia or pulmonary stenosis). Interestingly,
in one study case the coexistence of Turner and Costello syndrome
was observed. Our results deliver the first important information on
the molecular basis of Costello syndrome in Polish population. They
indicate certain heterozygous missense mutations in HRAS to be
responsible for CS cases worldwide and confirm that the molecular
analysis of HRAS provide a reliable diagnostic test for Polish patients
diagnosed with Costello syndrome. The research was financed by
MNiSW Project no. PB 0056/B/P01/2008/35 and CMHI Project no.
190/08.

P02.079

Craniofacial indices as a tool in evaluation dysmorphological
features in parents with cleft children

E. Nagle’, U. Teibe', I. Grinfelde?;

'Riga Stradins University, Riga, Latvia, ?Clinic of Medical genetics, Children's
Clinical University Hospital, Riga, Latvia.

Introduction. There are many genetic diseases associated with
abnormal craniofacial morphology. Comparison of craniofacial indices
in family members of patients with clefts and healthy individuals can
be used to evaluate dysmorphological features of the head and face.
Objective. To ascertain whether craniofacial indices could be used
in evaluation dysmorphological features. Materials and methods.
The subjects of our study were parents of children with a clefts,
and clinically healthy individuals. Eight measurements were used
in calculation of the indices. Results. Five craniofacial indices were
calculated separately for males and females. Results are presented in
the table1 (for males) and table 2 (for females).

Table 1

Clefts | Control

(N =57) (N =39)
Index Mean SD Mean| SD | MD P
Cephalic index 0,82 0,04 | 0,80 |0,06|0,02 | 0,090
Facial index 0,85 0,06 | 0,94 (0,10(-0,09/0,001*
Intercanthal index 0,33 0,03 | 0,27 |[0,03| 0,06 |0,001*
Upper face index (R) 0,94 0,12 | 0,95 |0,03|-0,01| 0,577
Upper face index (L) 0,96 0,03 | 0,96 |0,03| 0,00 | 0,954
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Table 2

Clefts | Control

(N =67) (N =38)
Index Mean SD |Mean|SD | MD p
Cephalic index 0,82 0,04 | 0,80 [0,04|0,02|0,010*
Facial index 0,82 0,05 | 0,97 |0,08(-0,14|0,001*
Intercanthal index 0,34 0,03 | 0,26 |0,02| 0,08 |0,001*
Upper face index (R) 0,97 0,03 | 0,97 |0,03| 0,00 | 0,890
Upper face index (L) 0,97 0,03 | 0,98 [0,03|0,00| 0,405

* Statistically significant(p<0,05)

Conclusions. Basic craniofacial indices show differences between 2
study groups and therefore could be useful in evaluation craniofacial
dysmorphology.

P02.080

A novel de novo mutation within EFNB1 gene in a young girl
with Craniofrontonasal syndrome

D. Apostolopoulou’??, A. Stratoudakis®, A. Hatzaki?3, K. Panagopoulos®, O.
Kaxira®, P. Kollia’, V. Aleporou’;

"Department of Genetics and Biotechnology, Faculty of Biology, School of
Physical Sciences, National and Kapodistrian University of Athens, Athens,
Greece, 2Department of Genetics and Molecular Biology, “MITERA” General,
Maternity and Children Hospital, Athens, Greece, *Hellenic Craniofacial Center,
“MITERA” General, Maternity and Children Hospital, Athens, Greece.
Craniofrontonasal syndrome (CFNS) is mainly characterized by
frontonasal dysplasia, telorbitism, broad nasal root and frequently a
bifid nose and coronal craniosynostosis. CFNS is an X-linked disorder
with an unusual pattern of inheritance, as heterozygous females are
more severely affected than hemizygous males. The CFNS-causing
gene is EFNB1, localized in the border region of chromosome Xq12
and Xq13.1, encoding for protein ephrin-B1. Ephrin-B1 belongs to the
B-subclass of ligands of Eph receptors (receptor tyrosine kinases).
Eph/ephrin signaling is important for the developmental processes of
the embryo, including skeletal and craniofacial development. Here we
aim to investigate the underlying genetic defect of a young girl with
CFNS. The patient underwent surgical correction of her craniofacial
deformities. Genetic analysis was carried out by Polymerase Chain
Reaction (PCR). Products of exon 2 of EFNB1 gene were sequenced
as well as digested with Bpml enzyme. A novel de novo missense
mutation 373G>A was identified within EFNB1 gene, leading to the
replacement of Glutamic acid at amino acid position 125 with Lysine.
The replacement of Glu125 with Lys, which lies within the G-H loop, part
of the dimerization ligand-receptor interface, is expected to disrupt the
interaction between Eph receptor and ephrin B1 ligand, thus leading to
CFNS. Missense mutations in exon 2 of EFNB1 gene in patients with
CFNS leading to aminoacid changes within the dimerization ligand-
receptor interface have been described elsewhere.

P02.081

An atypical 5p deletion, involving part of the critical region for
Cri-du-chat syndrome, in a girl with mild mental retardation

A. Blomhoff, T. Bargy, E. Frengen, O. Radningen, E. Ormerod, M. Fannemel;
Department of Medical Genetics, Oslo University Hospital, Oslo, Norway, Oslo,
Norway.

Cri-du-chat syndrome results from a deletion of variable size on the
short arm of chromosome 5. The chromosomal region implicated in the
syndrome has been mapped to 5p15.1p15.3. Main clinical features are
a high-pitched cat-like cry, distinct facial features, microcephaly and
severe psychomotor and mental retardation. The phenotype varies
depending on the size and location of the deletion. The critical regions
for the typical cry and the mental retardation have been mapped to
5p15.3 and 5p15.2, respectively. SEMA5A and CTNND?2 located within
the 5p15.2 critical interval have been suggested as candidate genes
for the mental retardation. CTNND2 is highly expressed in the brain,
and is implicated in neuronal function. Furthermore, CTNND2 knock
out mice show severe cognitive dysfunction, and a correlation between
deletion of CTNNDZ2 and severe mental retardation in humans has been
reported. We report on a patient with a 3.2 Mb deletion of 5p15.2p15.1
(chr5:11902869-15234290, hg19) that displays mild mental retardation
and developmental delay, but no dysmorphic features. Her deletion
involves the genes CTNND2, TAG, DNAH5, TRIO, FAM105A,

FAM105B and ANKH. We suggest that haploinsufficiency of CTNND2
causes the mild mental retardation in our patient, and that other
genes in the region contribute the significantly more severe cognitive
impairments frequently seen in patients with Cri-du-chat syndrome.

P02.082

A novel mutation in HLXB9 gene in Currarino syndrome in an
adult man: a case report

E. Dominguez-Garrido’, J. Aguirre Lamban’, C. Sainz Gémez?, C. Pérez
Vega-Leal’;

"Center for Biomedical Research (CIBIR), Logrofio, Spain, 2Hospital San Pedro,
Logrofio, Spain.

The Currarino syndrome (CS; OMIM 176450) has been described
as a triad of partial sacral agenesis with intact first sacral vertebra
(sickle-shaped sacrum), presacral mass, and anorectal malformations.
The sacral agenesis in CS is typically incomplete and only involves
vertebrae S2-S5, a sacral anomaly distinct to this syndrome CS exhibits
variable expressivity, reduced penetrance and remarkable variability of
objective findings and subjective complaints, with a clinical spectrum
ranging from anomalies localised only to the caudal region to those
involving complex malformations of other organ systems including the
kidneys, brain and spinal cord.

Currarino syndrome is autosomal dominant inheritance and has been
associated with mutations of HLXB9, a homeobox gene that maps to
chromosome 7q36. The prevalence is unknown and presentation in
adulthood is extremely uncommon.

Here, we present a case of a 36-year old man with Currarino triad. He
was diagnosed of CS after he suffered a motorbike accident. Until that
moment, he presented chronic constipation. Mega-rectosigmoides
and partial sacral agenesis was confirmed on X-ray and IRM. We
performed direct sequencing for HLXB9 gen. We identified one novel
mutation, ¢.264C>A, p. C88X.

The presence of variable phenotypes suggests DNA alterations in
HLXB9 noncoding regions and/or in other genes encoding HLXB9
regulatory molecules or protein partners.

P02.083

Duplication of 11p with clinical features of Costello Syndrome
and cutis laxa

T. Gardeitchik'?, N. de Leeuw’, L. Nijtmans'?, P. Jira®, T. Kozicz*, I. van de
Burgt', E. Morava'?

"Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands,
2Institute for Genetic and Metabolic Disease, Nijmegen, Netherlands, 3Jeroen
Bosch Hospital, ‘'s-Hertogenbosch, Netherlands, “Donders Institute for Brain,
Cognition and Behaviour, Nijmegen, Netherlands.

Cutis laxa (CL) is a disorder of wrinkled, abundant skin with abnormal
elasticity. Several genetic defects have been elucidated to cause cutis
laxa, still, the etiology in the majority of cases remains unknown. We
describe a CL patient with duplication of the short arm of chromosome
11. Our patient had birth parameters at 90 percentiles, cutis laxa, cleft
lip, several dysmorphic features, macroglossia, deep palmar/plantar
creases, abnormal hair growth and hypotonia. She was diagnosed with
hyperinsulinism, Meckel diverticulum, umbilical and inguinal hernias,
ventricular septum defect, aqueductal stenosis feeding difficulties and
developmental delay. Histology of skin showed severe abnormalities
of elastin fibers. Genetic analysis revealed a duplication of 11p
of paternal origin, which is associated with Beckwith Wiedemann
syndrome (BWS). Many features in our patient are explained by the
diagnosis of BWS, except for cutis laxa. Several clinical findings in
our patient, including extensive skin wrinkling, could, however, also fit
into the diagnostic criteria of CS. Intriguingly, the HRAS gene, in which
gain-of-function mutations cause CS, is also located on 11p15.5.
QPCR analysis in our patient showed an increase in HRAS expression
in fibroblasts. Based on this genetic dosage effect and the observation
of similar phenotypes in other 11p duplication cases we suggest that
cutis laxa and the clinical features comparable to those of Costello
Syndrome in our patient, occurred due to duplication of HRAS.
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Cytochrome P450 2C19 genetic polymorphisms and symptoms
of gastroesophageal reflux disease.

N. Zendehdel’, H. Gholami?, E. Ravanasa?, S. K. Hosseiny? H. Sarie’, M.
Doughaiemoghaddam?®, N. Zendehdel, A. Poorshams’;

'Digestive Disease Research Center, Tehran University of Medical Science,
Tehran, Islamic Republic of Iran, 2lranian Tissue Bank, Tehran University of
Medical Science, Tehran, Islamic Republic of Iran, *Fayyazbakhsh Hospital,
Tehran, Islamic Republic of Iran, *Shahid Beheshti University of Medical
Science, Tehran, Islamic Republic of Iran.

Background: Gastroesophageal reflux disease is a common disease
worldwide and has typical and atypical symptoms such as heartburn
and hoarseness.Cytochrome p450 (CYPs) enzymes, located mostly
in the liver, are responsible for the metabolism of omeprazole.
Cytochrome P450 2C19 (CYP2C19) gene has several polymorphisms,
the most common of which are the CYP2C19* 2 and CYP2C19* 3
alleles.These two polymorphisms both decrease enzyme activity.
This study was performed to evaluate the influences of two common
CYP2C19 polymorphisms on the frequencies of typical and atypical
symptoms in the Iranian patients with gastroesophageal reflux disease.
Methods: One hundred and sixteen patients with gastroesophageal
reflux disease were enrolled in the study. A gastroesophageal reflux
questionnaire was completed for each patient by direct interview. It
was comprised of information such as age, sex, BMI and symptoms
of disease. A volume of 2 ml of venous blood was sampled from each
subject. CYP2C19 genetic polymorphisms were detected using the
PCR-RFLP method.

Results: There was an association between the frequencies of some
atypical gastroesophageal reflux disease symptoms such as belching,
anorexia, chest pain and hoarseness and CYP2C19 polymorphism,
as the frequencies of these symptoms were higher in the variant
CYP2C19 genotype (P<0.040).

Conclusion: CYP2C19 genotype might influence the appearances of
some atypical symptoms in the patients with gastroesophageal reflux
disease.

P02.085

Developmental delay and facial dysmorphism in a girl with a
9.5Mb de novo interstitial deletion of 12q: further delineation of
chromosome 12g15-g21 deletion syndrome

N. Zarrouk', B. Parmentier’, B. Grisart', P. Lehette?, M. Deprez®, C. Verellen-
Dumoulin’, I. Maystadt';

TInstitut de Pathologie et de Génétique, Gosselies Charleroi, Belgium, ?Centre
Hospitalier du Grand Hornu, Hornu, Belgium, 3Grand Hépital de Charleroi,
Charleroi, Belgium.

Mental retardation, as isolated symptom or as part of syndrome,
is @ common condition affecting 2-3% of individuals worldwide.
Chromosomal rearrangements identified by karyotype or array-based
comparative genomic hybridization (CGH-arrays), account for about
15-20% of mental retardation etiologies. Interstitial deletions of the
long arm of chromosome 12 are rarely described in the literature.
Here, we report on a 4-year-old girl presenting with a deletion involving
the 12915-g21.31 region. Her clinical features include microcephaly
at birth, developmental and speech delay, growth retardation with
progressive macrocephaly, facial dysmorphism, strabismus and small
joints hyperlaxity.

A 9.5 Mb deletion was detected by standard karyotype and confirmed
by CGH-array. This rearrangement was not found in the parents,
consistent with a de novo occurrence. The deleted region involves 27
genes, 3 of them being hyperexpressed in the brain.

To our knowledge, only 4 other cases of deletion encompassing
the 12915-g21 region are reported in the literature. All patients had
developmental delay and mental retardation. Most of them presented
with microcephaly at birth, intra-uterine and postnatal growth delay,
cardiac malformations and common facial dysmorphism (high
forehead, broad nasal bridge, low-set ears, arched or cleft palate, and
micrognathia).

Description of additional patients in the future will help to refine
genotype-phenotype correlations in this chromosomal region,
improving genetic counseling for pre- and postnatal 12q deletion
cases.

P02.086

An emerging phenotype of microdeletion Xg24 involving UBE2A
gene - case report and literature review

L. Wallin', C. Chrapkowska’, L. Samuelsson?, E. Kérrstedt?, M. Stefanova?;
'Queen Silvia’s Children Hospital, Sahlgrenska University Hospital,

Gothenburg, Sweden, 2Department of Clinical Genetics, Sahlgrenska University
Hospital, Gothenburg, Sweden.

Microdeletion Xg24 encompassing SLC25A43, SLC25A5, CXorf56,
UBE2A, NKRF, and two non-coding RNA genes, 0.24-0.37 Mb in size,
was described in five males from four unrelated families (Honda et al,
2010; Leeuw et al, 2010). Patients presented with intellectual disability,
absent speech, seizures, craniofacial dysmorphism, multiple brain and
inner organs anomalies.

Here we describe a 4-months-old boy with a 0.4 Mb maternally
inherited Xg24deletion. He showed neonatal hypoglycaemia, low
voice, swallowing difficulties, oesophageal atresia with tracheo-
oesophageal fistula, aortic isthmus hypoplasia, postnatally developed
microcephaly, multiple arachnoidal cysts and white matter changes,
divergent strabismus, short neck, arachno- camptodactyly, vertebral
anomalies, hypospadias as well as developmental delay, vision
and hearing impairment. Marked dysmorphic features include: wide
fontanels, hypertelorism, palpebral fissures slant up, depressed nasal
bridge, small nose, long philtrum, large mouth with thin vermilion of
the lip, crumpled ears. Initial diagnose severe form of Beals syndrome
was ruled out by a negative FBN2 gene analysis. SNP-array analysis
(Affymetrix 250k Nspl) detected a 0.4 Mb Xg24 deletion which spans
between base pair 118303222-118699727 (hg 18). The healthy mother
was a carrier of the same deletion which originated de novo with
her. She showed a complete skewed X-inactivation. A copy number
variation, 1.3Mb deletion of 1p12, was detected in the boy, his mother
and the maternal grandfather.

Clinical and molecular data evaluation of all six patients with deletion
Xqg24 suggests a new deletion syndrome different than the UBE2A
deficiency syndrome. The role of the other genes involved in the
deleted region remains to be further investigated.

P02.087

X-Inactivation studies in two different subtypes of Dent disease
1. Vlasak, O. Rittinger, A. Mang;

Children’s Hospital, Paracelsus Medical University, Salzburg, Austria.
Background. A subset of X-linked genes escape X-inactivation (XI)
and are expressed - randomly or skewed - from both X-chromosomes.
We report on 2 patients affected with 2 genetically different forms
of X-linked hypercalciuric nephrolithiasis (Dent disease 1 and 2)
mapped to Xp11.22 and Xq26, respectively. We hypothesized that
X-inactivation patterns might suggest the more likely genetic subtype.
Here we discuss the clinical impact of Xl results.

Case reports and results. 2 male unrelated normally developed patients,
4 and 5 y old, both with proteinuria, hypercalciuria, hypouricaemia and
microhematuria with normal renal function. Dent disease, an X-linked
proximal tubular dysfunction disorder, was confirmed by molecular
analysis showing a mutation in the CCI5-gene in patient 1 and OCRL1
mutation patient 2. X-inactivation studies revealed a significant
skewing in the mother of proband 1 and random Xl in the other.
Discussion. Non-random X-inactivation is more common in
heterozygous carriers of X-linked disorders and can be an important
diagnostic clue in MRX-syndromes. Moreover, there may be a distinct
correlation between the clustered fashion of genes which escape
inactivation and the likelihood of skewing. Our observation of clearly
different Xl-patterns in two clinically similar but genetically different
subtypes of an X-linked tubulopathy supports this relationship. Given
the multitude of X gene loci of interest this may be useful for the
proper timing of molecular investigations. Additional Xl analyses in
other females heterozygous for Dent disease are needed to prove this
hypothesis.

P02.088

Desbuquois dysplasia type | and fetal hydrops due to novel
mutations in the CANT1 gene

F. Laccone’, K. Schoner?, B. Krabichler®, B. Kluge', R. Schwerdtfeger’, B.
Schulze®, J. Zschocke®, H. Rehder’;

"Institute of Medical Genetics, Vienna, Austria, ?Institute of Pathology, Philipps-
University Marburg, Marburg, Germany, *Division of Human Genetics, Medical
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University Innsbruck, Innsbruck, Austria, “of Prenatal Diagnosis and Human
Genetics, Hannover, Germany, °Center of Prenatal Diagnosis and Human
Genetics, Hannover, Germany.

We report on three hydropic fetuses of 17, 22 and 25 gestational weeks
from three distinct families presenting with Desbuquois dysplasia type
1. All fetuses showed brachymelia and characteristic dysmorphic
features. X-ray studies revealed delta-shaped extraphalangeal bones
and disease-specific prominence of the lesser trochanter, varying in
severity with fetal age. Early lethal manifestation of the disorder was
reflected in lung hypoplasia and in early death of similarly affected
siblings in cases 1 and 2. All families were German by descent.
Sequence analysis of the CANT1 gene revealed two frameshift
mutations, ¢.228_229insC and c¢.277_278delCT, in homozygous
and compound heterozygous configuration respectively and a
homozygously novel missense mutation, c.336C>A (p.D112E) located
within a higly conserved region of exon 2. Haplotype analyses by
high-resolution single nucleotide polymorphism array showed that the
haplotype associated with ¢.228 229insC may be traced to a single
founder in the German population.

P02.089

Yield of genetic testing in patients with familial vs. non-familial
idiopathic dilated cardiomyopathy.

M. Rodriguez-Garcia’, D. Garcia-Giustiniani?, X. Fernandez?, M. Ortiz-Genga?,
R. Barriales-Villa2, L. Nufiez®, E. Maneiro?, L. Cazén?, M. Pérez?, E. Alvarez?, E.
Veira?, M. Crespo-Leiro’, A. Castro-Beiras’, L. Monserrat';

'"CHUAC.Instituto de Investigaciones Biomédicas de A Corufia (INIBIC), A
Coruiia, Spain, ?Instituto de Investigaciones Biomédicas de A Coruria (INIBIC),
A Corunia, Spain, *Universidad de A Coruna.Instituto de Investigaciones
Biomédicas de A Corufia (INIBIC), A Corufia, Spain.

Purpose: It has been estimated that 20% to 50% of idiopathic DCM
cases are of familial/genetic origin, generally with autosomal dominant
inheritance, but information about the efficiency of mutation screening
is scarce.

Methods : We report the results of ongoing genetic and familial study
of 125 index cases with idiopathic DCM (mean age at diagnosis 44+20
years, 74% males) followed-up in a single reference unit. DCM was
considered “familial” when there was at least one relative with DCM.
Genetic study has included the screening by a Sequenom platform of
600 previously described mutations and the sequencing of LMNA in
all the patients.

Results: Familial DCM was present in 29 cases (23%). Till now we
identified a potentially pathogenic mutation in 21 cases (13%): 9 of
29 in cases with familial DCM (31%), and 12 in 96 (13%) in non-
familial cases (p=0.024). The maijority of them were identified in
MYH7 (45%) MyBPC3 (25%) and LMNA (20%). Thirteen mutations
had been previously described in association with either DCM (LMNA:
R190W, S573L; MYH7: 1201T; TNNT2: R131W), HCM (MYH7: G716R
; MyBPC3: IVS23+1G>A, A833T, V771M and A627V) or both (MYH7:
1736T, R787H, T1019N and MYH6: A1004S). Five mutations had not
been previously described (LMNA:S22X, R349L; MyBPC3: P873L,
E838Q and MYH7: A1128T). We found two double and one compound
heterozygote. Conclusion: The probability to identify a causal mutation
was significantly higher in patients with familial vs. non-familial
idiopathic DCM thus, familial evaluation would be the first step to
improve the mutation screening efficiency in DCM.

P02.090

Possibilities and limits in facial dismorphic syndrome in small
child -disscutions on a Hallermann-Streiff syndrome case

O. D. Marginean’, I. D. Simedrea’, C. I. Gug? T. E. Marcovici', A. K. Miliatru’,
C. I. Daescu’, D. M. Chiru’, L. T. Olaru’;

1 Ist Pediatric Clinic, Timisoara, Romania, 2University of Medecine and
Pharmacy, Timisoara, Romania.

Introduction; Hallermann-Streiff syndrome (HSS) is a disorder
of unknown origin. The early diagnosis of HSS is important for
management because many complications may occur early in this
syndrome.

Case report: We report N.D, a 1 year 4 month old boy, born at
term, with 3010g , 49 cm , Apgar 9, the second child of a non
consanquineous family. The child was admitted to our hospital for
seizures, fever secondary to pharyngitis and dysmorphic facial
features. Anthropometric criteria revealed short stature (height 73

cm, below 3rd percentile) and dystrophy (weight 9200 g, below 3rd
percentile). The child presented with an unusually small mouth, small
teeth with dentinal spots and improper alignment, small chin, small
eyes, incipient cataract; small head and a prominent forehead, a small
underdeveloped jaw, sparse hair, particularly that of the scalp, brows,
and lashes. On the right cheek there was a scar secondary to surgical
intervention for a mucous cyst done in the neonatal period. The
karyotype of the child was 46, XY, 16gh+. The X-ray of the skull showed
hypoplastic facial bones, large skull and frontal bossing. Clinical and
radiological findings from our child meet six of seven criteria of HSS
reported by Lee, Choi and Jung (dental anomalies, dischephalya,
dwarfism, hypotrichosis, congenital cataract, microphthalmia).
Conclusions:

1. Hallermann-Streiff is a rare syndrome but underdiagnosed.

2. The disease is transmitted in a dominant manner but there
are no specific anomalies of the karyotype.

3. Sophisticated genetic analysis is required for diagnosis of
this syndrome.

P02.091

DNA-diagnostics of various forms of X-linked primary
immunodeficiencies at the Russian patients

I. Sermyagina, V. Zabnenkova, A. Poliakov;

Research Center for Medical Genetics, Moscow, Russian Federation.

Primary immunodeficiencies (PID) are the hereditary diseases caused
by rough infringement of functions of various links of immunity. They
grow out of the genetic defects leading to infringement proliferative,
a differentiation and functions immune cells. By this time are known
about 80 PIDs. Despite their relative rarity, they occupy an important
place in structure of disease and death rate in the developed countries.
PIDs are characterised by difficultly recurrent infections, a high
incidence of autoimmunity, and an increased risk of malignancies.

The greatest quantity are X-linked forms of congenitalimmunodeficiency
though there are also other types of inheritance. In laboratory of
DNA-diagnostics of the Research centre for Medical Genetics of
the Russian Academy of the Medical science the molecular genetic
analysis of the reasons of such diseases as is carried out: X-linked
hyper-IgM syndrome (CD40L gene), X-linked ag-globulinemia (BTK
gene), Interleukin-2 receptor gene deficiency (IL2R gene), X-linked
lymphoproliferative disease (SH2D1A gene), Wiskott-Aldrich syndrome
(WASP gene) and chronic granulomatous disease ( CYBB1 gene).
Presence of a certain mutation at patients with PIDs allows to show
a molecular aetiology, to establish heterozygous carriers in relatives
in a probands family and does possible performance of the prenatal
diagnosis.

We made DNA-diagnostics for 189 probands with various forms of
primary immunodeficiencies, 110 various mutations are registered and
22 prenatal diagnostics are executed.On the basis of the accumulated
data (a spectrum of mutations, presence of “hotspots”) in laboratory
are developed effective algorithms of the mutational analysis of
various forms of PIDs.

P02.092

Whole genome sequencing enables optimized patient
management

W. Wiszniewski', M. N. Bainbridge’, D. R. Murdock’, J. Friedman?, C.
Gonzaga-Jauregui', . Newsham’', J. G. Reid’, J. K. Fink®, M. B. Morgan’, M.
Gingras', D. M. Muzny’, L. D. Hoang?, S. Yousaf, R. A. Gibbs', J. R. Lupski';
'Baylor College of Medicine, HOUSTON, TX, United States, 2University of
California, San Diego, CA, United States, SUniversity of Michigan, Ann Arbor,
MI, United States, “Life Technologies, Carlsbad, CA, United States.

Whole Genome Sequencing (WGS) has revolutionized genetic
diagnoses, but its impact has not yet been realized in guiding
immediate patient treatment. Dopa Responsive Dystonia (DRD) is
a genetically heterogenous, clinically complex, movement disorder
that can be misdiagnosed as cerebral palsy. Although L-DOPA is the
primary treatment mode for DRD, alternate treatments are available,
however, diagnosis and optimal management of the disorder requires
extensive clinical investigation. A 14 year old fraternal male and female
twin pair with a 9 year diagnosis of DRD was identified. Prior treatment
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was exclusively L-DOPA with carbidopa. Inheritance was apparently
recessive but point mutation negative for TH and GCH1. We
interrogated the genomes of both affected siblings by whole genome
sequencing (WGS) and array comparative genomic hybridization
(aCGH) to identify causative variants. Three genes with compound
heterozygous, protein altering, mutant alleles were identified. Two
of these genes (ZNF515, C20rf16) have no known function whereas
homozygous mutations in the third gene, sepiapterin reductase (SPR)
have been previously associated with DRD. The alleles in SPR were
inherited from heterozygous carrier parents. Interestingly the carrier
mother has been diagnosed with fibromyalgia; a condition that can be
responsive to serotonin reuptake inhibitors. Our findings conclude a
specific molecular diagnosis, suggest optimizing medical management
with L-DOPA and Carbidopa using 5-hydroxy tryptophan (5-HTP)
supplementation in the DRD affected twins.

P02.093

Hypothyroidism and oxidative stress in Down syndrome

S. Briuglia, D. Comito, C. Giovanna Elisa, M. Caterina, M. Emanuela, S.
Marzia, F. Valeria, S. Damiano Carmelo, A. Teresa;

Dipartiment of Paediatric Science Messina, Messina, Italy.

Background and aims: Thyroid disorders in Down syndrome (DS)
subjects have been reported to have a prevalence of 15-54%.
The spectrum of thyroid abnormalities ranges from congenital
hypothyroidism, primary hypothyroidism, autoimmune thyroiditis,
compensated hypothyroidism. The existence of a DS-specific thyroid
disorder was hypotized. Thyroid hormones are the most important
factors involved in the regulation of the basal metabolic condition and
are associated to the oxidative and antioxidative status. Literature’s
data on the oxidative status of hypothyroidism are limited and
controversial. The aim of this study was to assess the measurement
of serum MDA/HNE in DS patients with or without hypothyroidism,
to evaluate biomarkers of oxidative stress. Methods: we enrolled a
selected group of 30 children affected by DS (18 male and 12 female,
mean age 6 years), 15 with hypothyroidism (8 in LT4 therapy) and 15
without. All subjects had not inflammatory/infective diseases. Serum
MDA/HNE levels were measured by means of a colorimetric assay.
Results: serum MDH/HNE levels were significantly higher (p<0.05)
in hypothyroid subjects without LT4 treatment than in those euthyroid
and on LT4 therapy. Conclusions: the present study evidences an
increased circulating MDA/HNE levels in DS. We confirm the presence
of chronic oxidative stress in children with DS. This condition can
contribute to development of consequent oxidative cell damage and
long-term complications. In DS with hypothyroidism, therapy with LT4
reduces oxidative stress.

P02.094

Dynamic frequency of Down syndrome in the Republic of
Moldova during the years 2005-2009

M. Sprincean’, M. Stratila?, N. Barbova', E. Halabudenco’, A. Misina?;
"National Center of Reproductive Health and Medical Genetics, *State
University of Medicine and Pharmacy “N. Testemitanu”, Chisinau, Moldova,
Republic of, 2'National Center of Reproductive Health and Medical Genetics,
Chisinau, Moldova, Republic of.

Prevention of birth of children with chromosomal abnormalities,
especially with Down syndrome (DS), represents the main task of
medical genetic services. Average frequency of trisomy 21 or DS is 9.5
/10,000 births in the countries EUROCAT. Was established correlation
between frequency of DS and maternal age. The risk of having children
with DS is 1/1000 births for 20 years old mothers, rising to 1/35 in pre-
menopausal age births.

Totally 232 cases with DS have been identified during the period 2005-
2009, according to the cytogenetic laboratory data of the NCRHMG.
From this number, 209 cases have been detected after the birth of
children. Other 23 DS cases have been identified during the interruption
of pregnancy after prenatal medical indications. The frequency of DS
in the population of Republic of Moldova was 12.02 / 10 000 (1:924),
registered during the years 2005-2009, which exceeds the average
frequency of this pathology in countries EUROCAT and corresponds to
the frequency of Down disease in Ukraine (12.4 / 10,000) and Norway
(13.1/10,000). Maximal frequency of DS has been recorded in 2005
- 1:967 children, minimal in 2008 - 1:685 births with this chromosomal
abnormality. Frequency of DS in Moldavian population could be 1:832,

without applying of prenatal cytogenetic diagnostic methods. Using the
cytogenetic method of prenatal diagnosis allows us to prevent the birth
of children with DS and to decrease the frequency of this disease by
10%.

P02.095

Genetic polymorphisms of MTHFR (677T AND 1298C) and
homocysteine metabolism as maternal risk factor for Down ’s
syndrome patients in North Indian population.

S. K. Pandey, P. Singh, S. K. Polipalli, S. Kapoor;

Department of Pediatrics, Maulana Azad Medical College, University of Delhi,
New Delhi, India.

Background &Aim: Down syndrome (DS) is caused by the presence
of three copies of chromosome 21, in most cases due to the failure
of chromosomal segregation during maternal meiosis, as there was
scanty data available from India the study was designed to investigate
the MTHFR C677T and A1298C polymorphisms, with homocysteine
as a maternal risk factor for DS. Materials and Methods: Eighty
mothers of individuals with confirmed full trisomy 21, and 100 control
mothers of north Indian population were evaluated. Molecular analysis
of MTHFR C677T and A1298C polymorphisms was performed by
PCR-RFLP. Results: The frequency of genotypes of MTHFR were
677CC (82.5%), 677CT (15%) and 677TT (2.5%) in the patients with
Down’s syndrome, and among the 100 individuals of the control group,
genotypes 677CC (91.0%), 677 CT (6.0%) and 677TT (3.0%) were
found. As for polymorphism 1298C, the patients with Down’s syndrome
presented genotypes with frequencies 1298AA (15.0%), 1298AC
(52.5%) and 1298CC (32.5%) respectively and in the control group
the frequencies of genotypes were 1298AA (61.0%), 1298AC (22.0%)
and 1298CC (17.0%) respectively. Homocysteine concentrations were
significantly different in women with an MTHFR 1298CC genotype
according to the groups, being higher in DS mothers than in control
mothers. Conclusion: No correlation was observed in MTHFR gene
polymorphism 677T in DS. However, the MTHFR gene polymorphism
at position 1298, mainly genotype 1298CC that reduces the enzyme
efficiency, was more frequent in the group of Down’s Syndrome
patients, suggesting its involvement in mechanisms related to
chromosomal imbalances.

P02.096

Characterization of dysmorphic features in 1g21.1
microduplication syndrome: description of two patients and
review of the literature

S. Moortgat', A. Destrée? B. Grisart?, C. Verellen - Dumoulin?, I. Maystadt?;
"Fonds de la Recherche Scientifique (FRS-FNRS), 6041, Belgium, *Centre de
Génétique Humaine (IPG), 6041 Charleroi (Gosselies), Belgium.

Array-CGH screening in large patient cohorts with unexplained mental
retardation, congenital anomalies or autism has recently lead to the
characterisation of novel microdeletion/microduplication syndromes.
The low-copy-repeats spanning the region 1g21.1 mediate nonallelic
homologous recombinations that result in rearrangements of 1g21.1.
Recent data suggest that a recurrent 1,35 Mb microduplication
on chromosome 1g21.1 predisposes to autism spectrum disorder,
developmental delay and mental retardation. Other clinical features
include macrocephaly, hypertelorism and a wide range of congenital
anomalies. Variable expressivity, incomplete penetrance and non-
specific phenotypic features associated with 1g21.1 microduplication
complicate genetic diagnosis and counselling.

We report on two unrelated girls of two and three years old, presenting
with developmental delay and similar facial dysmorphism such as
hypertelorism, flat nasal bridge, short nose with anteverted nostrils,
prominent philtrum and thin upper lip. Head circonferences were in
normal ranges. At the age of three, one of them developed behavioral
disorder with hallucinations and aggressivity.

Array-CGH detected an identical 2.5Mb microduplication on 1g21.1,
encompassing the minimal critical region of 1.35Mb. Parental origin is
undetermined (paternal DNA was not available for analysis).

These two additional patients confirm that identification of 1g21.1
microduplication by array-CGH should be considered as a
