Modification of the variant classification rules for ornithine transcarbamylase through
pilot curation
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The ClinGen Urea Cycle Disorders Variant Curation Expert Panel (UCD VCEP) was established
in 2021 to evaluate evidence and classify genomic variants identified in genes encoding 6
enzymes and 2 transporters of the urea cycle. The UCD VCEP prioritized the development of
gene-specific variant classification rules based on disease severity and prevalence. Ornithine
transcarbamylase (OTC), N-acetylglutamate synthase (NAGS) and carbamylphosphate
synthetase 1 (CPS1) deficiencies typically present with the earliest and most severe symptoms.

ACMG/AMP guideline specifications for OTC, NAGS, and CPS1 deficiencies were drafted and
were approved by the SVI VCEP Review Committee. Criteria and strength of evidence related
to variant type, allele frequency, functional assay(s), and phenotype were adjusted for each
disease. The next step was completing pilot specifications for OTC to validate the disease-
specific guidelines by applying criteria to known variants. Curators applied the criteria to 50
variants of differing classifications and these were reviewed by our expert reviewers and
questions that arose were discussed on our biweekly calls. These pilot curations lead to the
following modifications of the previously established rules:

PM2/BA1/BS1: Changed from PopMAX frequency to Grpmax filtering allele frequency and
changed the number of female homozygotes/male hemizygotes to be in the most current
version of gnomAD available at the time of curation.



PP3: Changed for in-frame deletions and insertions to defer to PM4 criteria instead of using
PROVEAN and Mutation Taster. Additionally, we added if PP3 and PM1 are utilized for the
same variant, the total strength of PP3 + PM1 can be used at a maximum strength level of

Strong.

PP4: Adjusted our point table to include 0.25 points for elevated ammonia/hyperammonemia
with no additional information. We also separated out into two categories for those with elevated
ammonia and normal citrulline for 0.5 points, and added elevated glutamine and low citrulline or
elevated ammonia and low citrulline for 0.75 points. Additionally, we added elevated uracil into
the elevated urine orotic acid criteria.

BP7: Added further specificity for Strong criteria to include applicable for intronic variants
outside of donor and acceptor splice sites as described in Walker et al (PMID 37352859), and
intronic variants must be outside +7/-21nt and exonic variants must be outside first and last 3
bases of exon. Removed qualification of only using BP7 if BP4 is met.

These changes will be incorporated and the refined specifications will be submitted to the VCI
for approval, and once approved, full curation will begin.



