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- The final list of variants in the model calculation included three groups:
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*HCU-specific cut-off was calculated as the REVEL mean score of high-confidence pathogenic missense variants (common they are known to have less
pathogenic variants between ClinVar and HGMD + VarSome classification confirmation) after removing outliers with the . t CBS tivit
1.5 IQR formula. The identified cut-off was 0.90, thus gnomAD missense variants with a REVEL score equal to or greater Impact on aCllvity *Kindly provided by Dr. A. O'Donnell. DISCLOSURES
than 0.9 were retained in the model. IQR, interquartile range; REVEL, rare exome variant ensemble learner. AF, allele frequency; DM, disease-causing mutation; LoF, loss of function.
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- We identified 1,294 total variants, of which 358 were missense. Fifty-five (55) variants were designated pathogenic in ClinVar, 23 were considered pathogenic based on sequence
consequence after filtering and manual curation, and 38 missense variants were predicted to be pathogenic based on REVEL in-silico analysis and ClinVar or literature and
functional evidence (Table 2)

RESULTS

Table 2. 116 Pathogenic Variants Were Identified* Figure 3. HCU Pathogenic Alleles Distribution from gnomAD
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The gnomAD v2.1.1 database was accessed on January 04, 2022, to retrieve variants’ AFs across six main populations. > _
Other populations were excluded from the analysis due to smaller sample size representation in gnomAD. HGVS, Human Genome Variation Society.

 The Hardy-Weinberg principle in our genetic risk calculations assumes that heterozygous individuals are not
subject to selection, populations are at equilibrium with respect to AFs and genotypes, and random mating is
observed

» Classical homocystinuria (HCU) is a slowly progressive genetic disease due to pathogenic variants in
the cystathionine beta-synthase (CBS) gene, which leads to elevated homocysteine in the body!

 HCU is characterized by developmental delay/intellectual disability, ectopia lentis and/or severe
myopia, skeletal abnormalities (excessive height and length of the limbs), and thromboembolism! « AFs are strictly related to the size of the population; thus, with the availability of larger population-based

- Literature reviews based both on improved newborn screening and clinical data?3 suggest that the SEIEEIES, CRUMENES M EEmgE el [DEEemE Mol EEelrEiE

prevalence of HCU, historically estimated at ~1:200,000 to 1:335,000 worldwide,! is greatly
underestimated

« Although the adoption of in-silico tools to predict pathogenic missense with unknown or uncertain clinical
significance are commonly used, there is currently no gold-standard and these strategies could lead to the over-

- Calculations of the expected population frequency of (likely) pathogenic variants of CBS in European or underestimation of disease frequency

populations have also suggested that the prevalence of HCU is underestimated4- « Estimated risk of pathogenic variants differed based on ancestry, however, incidence estimates were likely
underestimated for populations that are less well represented amongst characterized variants submitted to

Clinvar

- Additional genetic variation that has not been accounted for in our calculation may be conferred by in-frame
deletions or insertions, intronic, non-canonical splice sites, and structural variants

- Consistent with these findings, real-world healthcare claims data, derived from insurance claims
databases, indicated a prevalence of symptomatic cases of HCU to be as high as 1:10,000 in the
United States’:8

Objective

LIMITATIONS

. To leverage the gnomAD variation database as an orthogonal approach to estimate the incidence of Our approach assumed that all variants in the final model contribute to the risk of disease with 100% penetrance

HCU based on population allele frequencies (AFs) across six main ancestries

INTRODUCTION
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