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Beyond Homozygosity Mapping: Family-Control analysis based on Hamming distance
for prioritizing variants in exome sequencing
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(B RY(Purpose))

A major challenge in current exome sequencing in autosomal recessive (AR) families is the lack of an effective method to
prioritize single-nucleotide variants (SNVs). AR families are generally too small for linkage analysis, and length of homozygous
regions is unreliable for identification of causative variants. Various common filtering steps usually result in a list of candidate

variants that cannot be narrowed down further or ranked.

[J7#E 4 & TN RE#f(Methods/Results))

Methods: :

To prioritize shortlisted SNV's we consider each homozygous candidate variant and the SNV's within a distance # of the candidate
variant, with d ranging from 100-1000 kb. We compare the resulting array of genotypes between an affected family member and a
number of control individuals and argue that, in a family, differences between family member and controls should be larger fora
pathogenic variant and SNVs flanking it than for a randem variant. We assess differences between arrays in two individuals by
the Hamming distance and develop a suitable test statistic, which is expected to be large for a causative variant and flanking
SNVs.

Results:

We prioritize candidate variants based on our test statistic and applied our approach to six patients with known pathogenic

hemozygous variants and found these to be in the top 2 1o 10 percentiles of ranks.

[# #H(Conclusion))

In conclusion, we developed a novel statistical method; Family-Control analysis using Hamming Distance Ratio (HDR) to

prioritize SNVs in small AR families.
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