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Behavioral characterization of 16p11.2 syndrome mouse models 

T. Arbogast1 A. Ouagazzal1 and Y. Herault1,2,3
1Institut de Génétique Biologie Moléculaire et Cellulaire (IGBMC), CNRS, INSERM, Université de Strasbourg, UMR7104, UMR964, Illkirch, France

2Transgenese et Archivage Animaux Modèles, TAAM, CNRS, UPS44, Orléans, France;

3Institut Clinique de la Souris (ICS), GIE CERBM, Illkirch, France

Since 2005, genome-wide association studies have identified an important number of copy number variations (CNVs) associated with diseases. Here we interest in a CNV-related human syndromes associated with intellectual disabilities. 16p11.2 syndrome is caused by the recombination of a ~600kb fragment including ~30 genes. Whereas deletion and duplication has been associated with autism and schizophrenia, a reciprocal effect of 16p11.2 gene dosage on BMI and head size has been noted, as deletions are associated with obesity and macrocephaly, whereas duplications are associated with been underweight and microcephaly. The reciprocal impact on BMI and head size for 16p11.2 copy-number variants indicates that some phenotypes could have mirror etiologies depending of changes in transcript levels for genes present in the CNV region. 

We have use Cre/Lox technology in targeted meiotic recombination strategy to generate recombination of 16p11.2 mouse homologue regions. We are undergoing the behavioral characterization of mice using two different pipelines. We are also performing cranio-facial analysis and high-fat diet. Comparing deletion and duplication of the two CNV regions, mirror phenotypes have also been observed in mice, but these phenotypes are different from human symptoms and some are even opposites of them. 
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Targeted High-Throughput Sequencing of 220 genes identify a high proportion of causative mutations in patients with undiagnosed Intellectual disability (ID)
Claire Redin1,4, Julia Lauer3, Stéphanie Le Gras2, Véronique Geoffroy2, Bénédicte Gérard3, Jean Muller1,3, Bernard Jost2, Jean-Louis Mandel1,3,4, Amélie Piton1,4
 
1Department of Translational Medicine and Neurogenetics, IGBMC, Illkirch 
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Background: More than 200 genes have been found mutated in monogenic forms of intellectual disability (ID)/mental retardation (MR), about 100 of them being located on the X chromosome. Half of the known X-linked genes is associated with non or pauci-syndromic forms (NS-ID) while the other half is associated with more syndromic forms (S-ID, i.e. ID associated with defined clinical or metabolic manifestations) with a few non-syndromic cases due to the presence of “milder” mutations (in RPS6KA3/Rsk2, ATRX or ARX for instance) or to incomplete penetrance of specific clinical signs. If there is a rather good coverage for diagnostic demands in patients with evocative syndromic forms, in lesser syndromic patients the diagnostic offer is limited to Fragile-X testing and CGH array analysis. The majority of non-syndromic cases remain therefore undiagnosed.

Method: We designed an exon capture for the high-throughput sequencing of 220 genes clearly involved in ID. We developed and validated pooling strategies to reduce sequencing costs per patient for diagnostic and research applications. We successfully sequenced and analyzed a set of 50 patients with undiagnosed moderate to severe ID, including sporadic and familial cases.

Results: We identified seven (14%) causative mutations (in MECP2, MAOA, DYRK1A, DMD/DP71, RAI1, TCF4 and KDM5C) and eight (16%) likely causative mutations (in SRPX2, HUWE1, IQSEC2, ANKRD11, SLC9A6, NRXN2 and GRIN1). By identifying certainly or likely causative mutations in about one third of the patients, we hereby confirm the relevance of such targeted sequencing approach for diagnostic of ID. Indeed, this approach that remains less time- and cost-consuming than exome sequencing analysis leads to a similar proportion of positive diagnostic results (14% vs 16% in de Ligt et al., NEJM 2012). Moreover, the examination of clinical symptoms in our patients also revealed that some “syndromic genes” such as TCF4, RAI1 or DMD can be involved in less syndromic forms of ID and should therefore be screened more systematically in NS- ID patients.
