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Introduction

As NGS laboratories move to whole
exome sequencing(WES), a larger
number of SNVs/Indels are
shortlisted in each case.

Achievements

 Developed a modular and extensible system for verifying
SNVs/Indels for clinical reporting

- Integrated the system into WES workflow so that all shortlisted
variants are automatically processed.
Before these variants can be
Included inareport, a final check
on variants with borderline quality
Indicators is carried out by
experienced bioinformaticians to
ensure the variants are not
artifacts arising from genome
assembly differences, homology,
sequencing errors, or pipeline
parameters.

Overall reduction of VV effort by ~80%.

Approach

The system consists of multiple tools which perform different types of
quality checks.

When a VV request is made for a specific variant in a sample, each tool
assesses if the variant could be a specific type of artifact and returns a

verdict.
This variant verification(VV)

process can be time consuming
since it often involves the use of
external tools and databases. It

The system then aggregates the results from all the individual tools and
delivers a final verdict.
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Assembly Artifact
Check

Assembly artifact checker extracts a
representative read with the variant allele,
aligns it against GRCh3s8 and T2T-CHM13, and
analyzes the alignments to determine if the
variant call is a result of build differences.

Supporting Read Quality Homology Artifact
Check Check

If there are at least 30 reads with length > 120 bp and Homology artifact checker assesses if the

mappltng quality ? BdObat t?? Vail?)BE/IOCfUS, arr:d thj th variant reads originate from a homologous
variant 1s supported by atieas o OTsUthTEads, the region. It uses a pre-computed database that

checkis passed. contains all differentiating bases between
regions in the genome having > 90% similarity
with each other. This database covers 16,591
regions from 4,442 genes.

Homopolymeric
Artifact Check

Homopolymer checker assesses if anindel ina
homopolymer stretch is likely to be genuine. It uses a
pre-computed error profile containing the mean(p)and
standard deviation (o) of the supporting reads % for
Indels of different lengths.

Positional Bias Check

Positional bias checker detects if the variant is
a result of noisy alignment towards the end of
the reads.

If the variant has at least 5 supporting read
pairs that pass through at least 5
differentiating base loci with REF bases at
those loci, the check is considered to be
passed.

Sequencing Artifact
Check

Sequencing artifact checker flags variants
which are supported primarily by mates having
disagreeing bases at the variant location.

If the supporting reads % of the variant is less than p +
2 * o0, the variant is labelled a homopolymeric artifact.
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Case Details

Name : STRAN-2024-57783 NM_001037675(NBPF9):9.144615237T>G
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ity?  MAYBE (This variant has poor Supporting Read Quality.)

variant is an assembly artifact observed in HG19 build,)

ogy? MAYEE (This variant may be due to homology. There are 4 differentiating bases in this region.)
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L
(==
=
=y
= -
Icn
(3]

30 variant reads passing »
Average Total Reads Wild Type % One Insertion % Two Insertions % One Deletion % Two Deletions % Differentiating through 2 differentiating bases

bases

67 96.0 £ 2.36 0.00 £ 0.00 1.78 £1.95 0.657  1.21 0.240 £ 0.678

The reads list and the differentiating bases for the reads are as follows «
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The summary of the differentiating bases count and corresponding read pair counts are as follows «

Differentiating Bases Count Supporting Reads Pair Count

1 5

2 30




