
RESULTS
Figure 1. Examples of benign and pathogenic missense 
changes in MSH2 at position 349

Figure 2. Examples of benign and pathogenic missense 
changes in BRCA1 at position 1689
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METHODS
• Identified codon positions with ≥1 amino-acid

change classified as Pathogenic/Likely
Pathogenic (P/LP) and ≥1 amino-acid change
classified as Benign/Likely Benign (B/LB), or
a variant of uncertain significance (VUS).
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OBJECTIVE
• Assess results from a single clinical testing laboratory to

determine the frequency of discordant variant classifications
for different missense changes at the same codon position.

• Examine the lines of evidence used for classifications and
determine if structural analyses can reconcile the discordance.

BACKGROUND
• According to ACMG guidelines, a novel

missense change at a position where a
different missense change is known to be
pathogenic can be considered as moderate
evidence for pathogenicity.1

CONCLUSIONS
• Disruption of RNA splicing explains 29% (5/17) of discordant classifications.

• Molecular modeling of the substituted amino acids using high-quality 3D
crystal structures can reveal why some amino acids are tolerated (benign) and
others are not tolerated (pathogenic) at these positions.

• Using a previously classified pathogenic variant at a specific codon position as
evidence of pathogenicity for a second missense change may lead to an
incorrect classification.

• While ACMG guidelines are incorporated in variant classification by all clinical
testing laboratories, it is important that laboratories carefully review all potential
evidence for pathogenicity in order to ensure appropriate variant classification
and patient care.

p.Met1689 WT p.Met1689Thr B/LB p.Met1689Arg P/LP

Table 1. Discordant Classifications at the Same 
Codon Position

Table 2. Evidence Used for Classification

Gene # of Codon
Positions P/LP B/LB

BRCA1 6 9 6
BRCA2 4 8 4
MLH1 3 4 3
MSH2 3 5 3
PMS2 1 1 1
Total 17 27 17

Type of 
Evidence

P/LP B/LB
N %* N %*

Total Variants 27 - 17 -
Literature 15 55.6 1 5.9
Mutation Co-
Occurrence 0 0 1 5.9

Homozygous/
in-trans 0 0 6 35.3

FHx Algorithm 7 25.9 13 76.5
Splicing 10 37.0 1 5.9
Structure 10 37.0 0 0.0
Segregation 5 18.5 1 5.9
Other 3 11.1 2 11.8
Total Lines of 
Evidence** 50 - 25 -
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• 71% (12/17) of the discordant classifications
were likely due to differences in the tolerance
of the substituted amino acid in the protein.

• Discordant classifications for 10/27 (37%)
total variants at 7/17 (41%) amino acid
positions utilized structural analysis as a line
of evidence for classification (Table 2).

FHx, Family History; P/LP, Pathogenic/Likely Pathogenic; B/LB, 
Benign/Likely Benign
*Percent calculated per variant
**Multiple lines of evidence for some variants

P/LP, Pathogenic/Likely Pathogenic; B/LB, Benign/Likely Benign

WT, Wild Type; P/LP, Pathogenic/Likely Pathogenic; B/LB, Benign/Likely Benign

WT, Wild Type; P/LP, Pathogenic/Likely Pathogenic; B/LB, Benign/Likely Benign

• 230 amino acid positions met searching
criteria.

‒ 213 positions had missense changes that 
were classified as both P/LP and VUS.

‒ 17 positions in 5 genes had missense 
changes that were classified as both P/LP 
and B/LB (Table 1).

• Disruption of RNA splicing explained 29%
(5/17) discordant classifications.

− 4/5 have P/LP variants at the last
nucleotide of an exon and B/LB variants at
the second to last nucleotide.

− 1/5 has the B/LB variant as the second
nucleotide of an exon and the P/LP variant
as the first base of the exon.
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