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ResultsObjectives
 � To analyze whether commonly used in 

silico sequence conservation algorithms 
can accurately characterize missense 
variants identified in a clinical laboratory.

 � The predictive accuracy of six commonly 
used algorithms was assessed using a 
large dataset of BRCA1, BRCA2, MLH1 and 
MSH2 variants identified during the course 
of clinical genetic testing. 

cOnclusiOns
 � The error rates of commonly used in silico tools for sequence conservation analysis are too 

high to be used for variant classification in a clinical setting. 

 � The low specificity of these methods is of particular concern because of the potential for more 
aggressive medical management strategies including prophylactic surgeries following a false-
positive result.2,3

 � It is important to ensure that a loss of function associated with a missense variant correlates 
with increased predisposition to a given disease syndrome. Disruption of a specific function or 
domain may not necessarily result in the disease. 
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MethOds
 � We compiled a dataset of >1000 missense 

variants from the Myriad internal database, 
representing mutations in BRCA1, BRCA2, 
MLH1 and MSH2, for analysis using in silico 
tools. 

 � These variants were previously classified, 
by Myriad, as clinically deleterious or 
benign by multiple, independent lines of 
evidence. These classifications were used 
as a reference for the calculation of false 
positive and false negative rates in the 
comparison with in silico tools.

 � Internal classifications were compared 
to those obtained from Align-GVGD, 
Condel, Grantham matrix score, MAPP-
MMR, PolyPhen-2 and SIFT.

 � In the case of Align-GVGD, we excluded 
750 variants that were used to train the 
algorithm to reduce potential bias. 

AlGorITHM

Number of Variants Classified a

Specificity 
(%)b

Sensitivity 
(%)cTotal

False 
Positives

True 
Positives

False 
Negatives

True 
Negatives

Align-GVGD 368 27 37 7 297 91.7 84.1

Condel 1109 320 81 15 693 68.4 84.4 

Grantham score 866 268 61 17 520 66.0 78.2

MAPP-MMr* 71 18 30 0 23 56.1 100.0

PolyPhen-2 
HumDiv 1118 452 90 10 566 55.6 90.0

PolyPhen-2 
HumVar 1118 304 81 19 714 70.1 81.0

SIFT 1118 444 99 1 574 56.4 99.0

Table 1. in silico analyses

* MAPP-MMr only used on MLH1 and MSH2 variants
a Positives = Deleterious; Negatives = Benign
b The False positive rate for a gene and classification algorithm may be calculated as 100 % - Specificity (%)
c The False negative rate for a gene a nd classification algorithm may be calculated as 100 % - Sensitivity (%)

Figure 1. Performance of each in silico tool assessed by Matthews Correlation Coefficient (MCC)
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 � We observed marked divergence between sensitivity and specificity among all algorithms and 
all genes (Table 1, Fig.1). 

 � Align-GVGD showed the greatest specificity (91.7%), however, even with this level of accuracy, 
approximately 1 in 10 patients would still receive a false positive result.

 � overall, the CoNDEl server, which uses a weighted average of MutationAssessor,  
PolyPhen-2 and SIFT, did not perform significantly better than either of the latter two  
algorithms in isolation. 
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