ASL deficiency: pervasive genetic interactions between
active site alleles restore near wildtype function
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Argininosuccinate lyase (ASL) deficiency is the second most common urea cycle Yeast mating of variant strains permits  os7epsrc 21.00
disorder (UCD), affecting ~1 in 70,000 live births and accounting for up to 20% of the detection of genetic interactions £075
UCD cases. Deficiency in the ASL enzyme results in hyperammonemia, the between different ASL alleles. We PF7¢/0%R 2 050
buildup of blood ammonia to levels toxic to the brain, which can lead to lethargy, _ : Y N
seizures, coma and even death. Complications may include neurocognitive ’;ens]t)erc;hif,4(2;)isusrgggg ccz/r;ﬁ;nnigonfhgi HEBRIDTE £ 025
deficiency and progressive liver damage. Disease severity ranges from mild to individually exhibited no ASL activity. ~ zeeriazssr < 0.00 ? R
severe depending on level of enzyme activity, and the onset of ASL deficiency «O\o‘b @dﬁ’ Q\o“’
can occur in the neonatal period or at later stages of life. Clinical and genetic F & &
heterogeneity is further confounded by the phenomenon of intragenic
complementation, in which the combination of two variants of the same protein MATa MATG  Generate compound Quantity growth & < ’
have activity significantly greater than what is expected based on each allele’s X @ heterozygous diploids data processing § 7 /
individual activity. To gain a better understanding of disease manifestation and -’ . ’
genotype-phenotype correlation in ASL deficiency, we developed and performed Cross amorphic variants 5 403 Genotype:
high throughput yeast assays to assess the functional impact of all single Compound heterozygous
nucleotide variant (SNV)-accessible ASL missense variants. Assay compound heterozygous fploid datase

diploid variant library

High throughput yeast growth assays for

determining variant effects in ASL Of the ~3,600 unique combinations that involve variants of active site residues,

over half (~2,200) exhibited strong intragenic complementation, in which the
combination of two amorphic variants produced near wildtype levels of activity.
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Position in active sites determine intragenic complementation

Mechanism of intragenic

' Schematic of the ASL tetramer assembly Clustering of amino acid positions complementation in ASL
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Depending on the configuration of the
ASL variant monomers in a compound
heterozygote, the hetero-tetramer may
2 have zero or two wild-type active sites.
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