Why are PS4, BP2, and BP5 not applicable for RMRP?

PS4 is applied for autosomal dominantly inherited conditions, and RMRP requires biallelic loss.
For BP2, it remains possible that 2 pathogenic variants appear in cis while an affected individual has an RMRP VUS/LP/P variant on the opposite allele.  Although the VCEP is currently unaware of such a case, the disease is rare enough that it could happen, and the experts do not feel that BP2 should be applied to either of the 2 variants in cis. 
For BP5, studies of patients with “inborn errors of immunity” consistently show that about 10% of cases carry molecular defects that contribute to the phenotype (PMIDs: 27577878, 35753512).  It would not be surprising, for example, to find a patient who has T cell deficiency due to both FOXN1 and RMRP deficiency.  As a result, the VCEP experts do not feel that use of BP5 would be appropriate.

1.NR_003051.4:n.256_265delCTCAGCGCGG. HGVS nomenclature using the ‘n.’ prefix should always follow the 3’ rule. Therefore, n.258_267delCAGCGCGGCT is not a valid representation of this variant. Perhaps omit the ‘n.’ prefix when referencing this alternate/incorrect nomenclature in the summary? The ‘g.’ prefix is for genomic coordinates and should not be used with transcript coordinates.

We give all possible nomenclatures for this variant in the evidence summary in an effort to avoid confusion (since this variant may be reported differently depending on transcript used and left/right shuffling).  Yes, the convention is to use the 3’ rule but not every paper/publication actually follows that, so we included all the possible nomenclatures.
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2. NR_003051.4:n.244A>C. Typo in “PM2_Supprting”. Typos in “No other clinical information was provided., therefore PM3 si met.”. One Moderate + 3 Supporting => VUS not LP. Please provide PMID of case if available.

https://curation.clinicalgenome.org/variant-central/66e836b9-61ea-4e94-9b76-7069118cfbc4/interpretation/653077d3-181e-4003-b68e-a447c756e041/

Typos have been corrected.  The codes are 2 Moderate + 2 Supporting = LP.  No published cases are available.

3. NR_003051.4(RMRP):n.232C>T. Please provide PMIDs of cases if available.

https://curation.clinicalgenome.org/variant-central/2141f7f5-43f3-47be-9fb1-f6f06b94c0e1/interpretation/989d77c2-b2d2-414c-910b-aba8fd3647b7/

PMIDs provided, and VCI summary updated.

4. NC_000009.12:g.35657873G>A. “This variant is present at a frequency of 0.0001569 in the East Asian population, with 23 variants in a total of 147286 alleles”. This is not the allele frequency I see in gnomADv4.1.0 (https://gnomad.broadinstitute.org/variant/chr9-35657873-G-A?dataset=gnomad_r4) or gnomADv3.1.2 (https://gnomad.broadinstitute.org/variant/9-35657873-G-A?dataset=gnomad_r3).

https://curation.clinicalgenome.org/variant-central/7b47344d-5dc3-47c4-99f8-301a28e6cc61/interpretation/f0e47b98-d239-46c5-b417-41034b32b404/

The quoted numbers were obtained from gnomAD v4.1.0 genome data only.  Exome coverage for this gene/region is poor or inconsistent.
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The reviewer’s comment raised the notion that the specifications are confusing.  As a result, the following changes (in red) have been made:

BA1
Common in population databases.
· gnomAD popmax or Grpmax filtering allele frequency >0.00400 for genomes only (excluding exomes)
· Maximum credible population allele frequency threshold determined using Whiffin/Ware calculator (https://www.cardiodb.org/allelefrequencyapp/) and the following parameters:
· Prevalence: 1:5,000
· Allelic heterogeneity: 1
· Genetic heterogeneity: 0.04 (based on the contribution of RMRP variants to total SCID in the PIDTC 6901 cohort reported in Dvorak et al., 2019 (PMID: 30193840, Table 1): 3.6%, rounded to 4%)
· Penetrance: 50%
· Use caution when applying BA1 based on allele frequencies derived from gnomAD exome sequencing given the reduced coverage of certain regions of RMRP. Ensure at least 20X read depth for allele frequencies derived from exome sequencing.

BS1
Allele frequency is greater than expected for disorder.  
· gnomAD popmax or Grpmax filtering allele frequency >0.00089 for genomes only (excluding exomes)
· Maximum credible population allele frequency threshold determined using Whiffin/Ware calculator (https://www.cardiodb.org/allelefrequencyapp/) and the following parameters:
· Prevalence: 1:50,000
· Allelic heterogeneity: 1
· Genetic heterogeneity: 0.04 (based on the contribution of RMRP variants to total SCID in the PIDTC 6901 cohort reported in Dvorak et al., 2019 (PMID: 30193840, Table 1): 3.6%, rounded to 4%)
· Penetrance: 100%
· Use caution when applying BS1 based on allele frequencies derived from gnomAD exome sequencing given the reduced coverage of certain regions of RMRP. Ensure at least 20X read depth for allele frequencies derived from exome sequencing.

PM2
Absent in population databases (or at extremely low frequency if recessive).
· Downgraded to PM2_Supporting.
· gnomAD popmax or Grpmax filtering allele frequency <0.0000447 for genomes only (excluding exomes)

The applicability of PM2 to suspected founder variants with allele frequencies exceeding the PM2 threshold will be evaluated on a case-by-case basis by the VCEP. 

5.NC_000009.12:g.35657677G>A. Typo in “The variant NC_000009.12:g.35657677G>A has been found in gnomADv4 with an allele frequency of 0.00005846 in the European (non-finish) population, accounting only for genomes for this calculation since this region is not covered in all the exomes in gnomAD v4.” European (non-Finnish) PopMax =0.0001355 in gnomADv4.1.0.

https://curation.clinicalgenome.org/variant-central/f0978dca-edb0-47cd-8257-c3e1569fb53a/interpretation/54a5104d-31ff-4600-abc2-dde437907085/

The typos have been corrected.

6. NR_003051.4(RMRP):n.263C>G. Please provide PMID of case if available. Typo in“PM2_Supprting”.

https://curation.clinicalgenome.org/variant-central/df4542f8-d4d1-40f4-8a6c-0426431db937/interpretation/9bca14fb-743e-40ff-aa85-08b132b8634e/

PMID added, typo fixed, and summary updated.

7. NR_003051.4(RMRP):n.57C>G. “The variant NC_000009.12:g.35657963G>C has not been found in gnomAD v4”. This variant is present in 4 alleles in gnomADv4.1.0.

https://curation.clinicalgenome.org/variant-central/096ce058-2469-4502-b085-f55b5aee6a5a/interpretation/1dc72757-73be-419f-b32a-df4329ac3e39/

Please see the response to Point #4 above.

8. NR_003051.4(RMRP):n.238A>C. Typo in “PM2_Supprting”.

https://curation.clinicalgenome.org/variant-central/4c0d9098-6191-4b16-945c-64e23ecd856f/interpretation/2d384a3b-ba60-42fe-81a9-783236921bf4/

The typo has been corrected.
image3.png
(Warning) This variant is covered in fewer than 50% of individuals in gnomAD v4.1.0
exomes. Allele frequency estimates may not be reliable.




image1.emf
Normalizer

Normaize a variant description ?

NR_003051.3:
n.255_264delCTCAGCGCGG :

EXamples: NG_012337.3(NA_003002.4):c.274G>T  NC_009011.10:0. 11208897001 GRCN3B(chr11) 1g. 112088970de1

can be right shuffled to
n.257_266delCAGCGCGGCT

Q@

BIOLOGICAL INFORMATION TRANSFER -

NR_003051.4: V
n.256 265delCTCAGCGCGG )
can be right shuffled to

257_266del

n.258_267delCAGCGCGGCT N RN

® GGTTCGTGCTGAAGG

These are all the SAME variant Normalizer .

Hous bescription

NR_003051.4 (RURP) :n.256_2650e 1CTCAGCGCGE. X

EXamples: NG_812337. 3(NH_003092.4) c.274G>T  NC_DAAe11. 1010, 112088970del  GRCh3:i

NORMALIZE

€hr11):0. 112088970001

@) oo,

BIOLOGICAL INFORMATION TRANSFER “
REFERENCE SEQUENCE INFORMATION v
RELATED REFERENGE SEQUENCES ~

VIEW VARIANTS SEQUENCE OVERVIEW "
258_267del

CAGCGCGGCT

® TGETTCGTGCTGAAG...CACGGGEGCTCATTCT GTT =»










NR_003051.3:

n.255_264delCTCAGCGCGG 

can be right shuffled to 

n.257_266delCAGCGCGGCT

NR_003051.4:

n.256_265delCTCAGCGCGG 

can be right shuffled to 

n.258_267delCAGCGCGGCT

These are all the SAME variant


image2.emf
NR_003051.3:

n.255 264delCTCAGCGCGG
can be right shuffled to
n.257_266del CAGCGCGGCT

NR_003051.4:
n.256_265delCTCAGCGCGG

can be right shuffled to
n.258_267delCAGCGCGGCT

ACGGGGC'TCATT

A~~~ ~ ~

~—

n.250

n.250

-

~-

CAGCGCGGICT

n.255
g.35,657,761

Selected: 1 bps
Exon 1 (268 bps)

I
A T T~ ¥

~










NR_003051.3:

n.255_264delCTCAGCGCGG 

can be right shuffled to 

n.257_266delCAGCGCGGCT

NR_003051.4:

n.256_265delCTCAGCGCGG 

can be right shuffled to 

n.258_267delCAGCGCGGCT


