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The challenge of medical sequencing GAVIN gene-based calibration of CADD scores

More individuals & more DNA sequenced Avoid bias by selecting benign variants similar to
Need smart tools to assist classification pathogenic variants instead of distant ones
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Gene-specific pathogenic variants
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Test residual predictive value of CADD scores
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GAVIN performance benchmark
Matthews Correlation Coefficient (MCC)
Tools don’t always classify, correct for coverage

Finding ‘true’ predictiveness of CADD scores
For some genes it works better than for others
For many genes, we don’t have enough data yet

Coverage-adjusted MCC Just MCC — | |

Just L R =E
COV@rage “How hard were =

i the data sets to

y
LT e—
.75
@
g
g
& o504
0254

GAVIN PONPZ CADD PROVEAN SIFT  PolyPhen2z MSC  Condel
--------

0.75

ATM - pathogenic mean: 31.82, population mean: 30.5, p-value: 0.56
o itivi : 18.86, o ifici 147.8
; Red: ClinVar pathogenic variants - Blue: matched ExAC population variants
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Less predictive (n = 660, pval > 0.05)
~ Scarce data (n = 737, pval > 0.05 with <5 samples)
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The power of gene-based calibration
Gene-specific thresholds have better
performance than genome-wide thresholds

GAVIN performance benchmark details

6 data SetS (VariBench DS7 2x, ClinVarNew, MutationTaster2, UMCG clinical 2x)

and 8 tools (GAVIN, CADD, MSC, PON-P2, SIFT, PolyPhen2, PROVEAN, Condel)

Gene-specific classification
CADD predictive genes (520) 1
Thresholds calibrated per gene

Genome-wide classification
CADD predictive genes (520) 4
Threshold 15 ) MAF 0.00474

Gene-specific classification
CADD less predictive genes (660) -
Thresholds calibrated per gene

Genome-wide classification
CADD less predictive genes {660) -
Threshold 15/ MAF 0.00474

Gene-specific classification
scarce training data genes (737) 1
Thresholds calibrated per gene

Genome-wide classification
Scarce training data genes (737) 1
Threshold 15/ MAF 0.00474

0.5 0.6 0.7 0.8 0.9
MCCqvaqg performance

k_j_Van_der_ve|de@umcg_n| UMCG MGE Systems Medicine n° 671285 N %/O) B-BEMFI'nl

BBMRI-NL 2.0, a research infrastructure financed by the T

Research Infrastructure

http/ /WWW. molgen iS.Org/ g avin Netherlands Organization for Scientific Research [NEI SRR T N

for Scientific Research




