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Evidence submitted by expert panel

Severe Combined Immunodeficiency Disease VCEP

The ¢c.686G>A (NM_000536.4) variant in RAG2 is a missense variant predicted to cause the substitution of arginine by glycine at amino acid
229 (p.Arg229GiIn). The filtering allele frequency (the upper threshold of the 95% CI of 2/113660) of the c.686G>A variant in RAG2 is
0.000002920 for European (non-Finnish) chromosomes by gnomAD v2.1.1, which is lower than the ClinGen SCID VCEP threshold
(<0.0000588) for PM2_Supporting, and therefore meets this criterion (PM2_Supporting). This variant resides within a region, amino acids
1-383, of RAG2 that is defined as a critical functional domain by the ClinGen SCID VCEP (PMID: 26996199) (PM1_Supporting). At least one
patient with this variant displayed: Diagnostic criteria for SCID/Leaky SCID/Omenn syndrome met (0.5pt) + T-B-NK+ lymphocyte subset
profile (0.5pt) total 1 pt, which is highly specific for SCID (PP4, PMID: 30307608). The variant showed disrupted V(D)) recombination
activity at 8.9% of WT-RAG2 (PMID: 29772310). Additionally, an animal model homozygous for the variant recapitulates most phenotypes
associated with OS (PMID: 17476358) (PS3). The variant has been reported to segregate with SCID in 02 affected siblings from one family
(Proband + one) (PP1_Supporting; PMID: 30307608). Five patients (14-18) were homozygous for the variant (reaching the maximum 1 pt)
PM3_Moderate (PMID: 30307608). In summary, this variant meets the criteria to be classified as pathogenic for AR SCID. ACMG/AMP
criteria applied, as specified by the ClinGen SCID VCEP: PM2_Supporting, PP4, PM3_Moderate, PS3, PP1, and PM1_Supporting. (VCEP
specifications version 1).

Met criteria codes

PM1_Supporting [:] v This variant resides within a region, amino acids 1-383, of RAG2 that is defined as a critical functional domain by the
ClinGen SCID VCEP (PMID: 26996199) (PM1 _Supporting).

PP1 D v The variant has been reported to segregate with SCID in 02 affected siblings from one family (Proband + one) (PP1;
PMID: 30307608).

PP4 D v At least one patient with this variant displayed: Diagnostic criteria for SCID/Leaky SCID/Omenn syndrome met
(0.5pt) + T-B-NK+ lymphocyte subset profile (0.5pt) total 1 pt, which is highly specific for SCID (PP4, PMID:
30307608).

PM2_Supporting D v The filtering allele frequency (the upper threshold of the 95% CI of 2/113660) of the c.686G>A variant in RAG2 is

0.000002920 for European (non-Finnish) chromosomes by gnomAD v2.1.1, which is lower than the ClinGen SCID
VCEP threshold (<0.0000588) for PM2_Supporting, and therefore meets this criterion (PM2_Supporting).

PS3 [:] v The variant showed disrupted V(D)) recombination activity at 8.9% of WT-RAG2 (PMID: 29772310). Additionally, an
animal model homozygous for the variant recapitulates most phenotypes associated with OS (PMID: 17476358)
(PS3).

A hypomorphic R229Q Rag2 mouse mutant recapitulates human Omenn syndrome indicating that this variant
impacts protein function (PMID: 17476358)(PS3_Strong). PubMed:17476358 [

PM3 D v Five patients (14-18) were homozygous for the variant (reaching the maximum 1 pt) PM3_Moderate (PMID:
30307608).


https://www.ncbi.nlm.nih.gov/pubmed/?term=17476358
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