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Large-scale systematic resequencing is being proposed as the major future strategy for the 
discovery of rare, disease-causing sequence variants across the spectrum of human complex 
disease. We have sequenced the coding exons of the X chromosome in probands from 208 
families with X-linked mental retardation, the largest direct screen for constitutional disease 
causing mutations thus far reported. The screen has identified nine XLMR genes, including SYP, 
ZNF711 and CASK confirming the power of this strategy. The study has, however, also 
highlighted issues confronting whole genome sequencing screens including the observation that 
loss of function mutations in 1% or more of X chromosome genes is compatible with apparently 
normal existence. To address the contribution of genomic rearrangements, a mutational class 
inefficiently detected by capillary re-sequencing, we also designed an X-chromosome-specific 
Nimblegen 385K format microarray to interrogate copy number variation by comparative genomic 
hybridization (CGH). Our array design targeted coding regions and evolutionarily conserved 
elements but also maintained high density coverage across non-coding regions. Pathogenic 
variants were identified in >10% of the cohort families, with aberrations ranging from 2kb to >3Mb 
in size. Junction fragments have been obtained where possible, providing insight into the 
mutational mechanism underlying these genomic imbalances. As the majority of the families in 
the cohort still remain unresolved, it is likely that pathogenic mutations lie in the high number of 
unique missense sequence variants that were identified. Distinguishing rare neutral variants from 
pathogenic sequence and copy number variants is now a significant challenge. 

 


