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— BACKGROUND

Clinical diagnostic testing has been revolutionized by Next-Generation
Sequencing (NGS). This powerful technology has been replacing Sanger
sequencing, the gold standard methodology for clinical molecular diagnosist.
Currently, and given the complexity of NGS, no specific guidelines are
addressing NGS quality parameters or providing concrete guidance for
confirmatory analysis of NGS results?. Sanger sequencing is used as a broad
methodology to validate each reported variant, however, these confirmations
on all NGS-detected variants not only increase the test cost, but also delay the
turnaround time®. Some studies' propose that independent confirmations of
NGS findings are unnecessarily redundant and should not be required for
high-quality variants. In this context, the aim of this work is to establish
internal quality threshelds, above which Sanger confirmation of NGS variants

will not be necessary.
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— METHODOLOGY

A retrospective analysis of 500 Single Nucleotide Variants (SNVs), detected by
NGS-based studies and further confirmed by Sanger sequencing, was
conducted to determine quality thresholds based on specific variant metrics.
Libraries were prepared using an oligonucleotide-based target capture
chemistry by Agilent Technologies. lllumina next-generation sequencing was

performed, and DRAGEN Enrichment was used for alignment and base calling.

500 SNVs

Variant features:

Type of variant; Zygosity;
— Location; Position;
VCEF Read Depth; Allelic depth;
— Call Quality; Mapping quality;
Allele frequency;

WCF -Vanant Call Format

= RESULTS

The 500 SNV's under study were obtained from 459 samples patients and are found in 289 different genes.

The data used to establish the guality thresholds are shown in figures 1 and 2. A decision tree was built considering these variant-associated features (Figure 3).
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Figure 1 - Results sorted by Reading Depth [RD). Each 5NV =
represented by a point, sorted by ascending quality score. Red
points represent SNVs with RD<20 (horizontal grey dashed line),
representing variants that require Sanger confirmation. B) Z0OM of
the cut off region, highlighted the 12 SNVs with RD <20.

Figure 2 - The Allelic Frequency (AF) and Call Quality (CQ) profile of the 488 SNVs with RD 2 20. A- For Homo-/Hemizygous variants, a dashed gray
wertical ine marks the CO threshold of 150, while the AF threshold is 95, represented by the horizontal dashed gray line. B- For heterozygous
wvariants, a lower threshold, equal to 40, and an upper threshold equal to 60 are shown as horizontal gray dashed lines. The QC threshold is 45 and is
shown as a grey dashed vertical line. The red peints represent variants that do not meet at least one of the criteria. For Homo-/Hemizygotic variants:
AF < 95 or QC < 150; for Heterogyzoys variants: AF is out of the interval 40 to &0 or QC < 45. The red points in both graphs represent variants that

require Sanger confirmation.

Single Nuclectide + Of the 500 total SNVs analyzed, 488 variants had a Read Depth (RD) 2 20,
Variant (SNV)

representing 98% of the total variants (Figure 1). From these 488 variants:

* Homozygous variants - Call quality = 150 and an AF 2 95. Of the 104

(12 Shvs) homozygous variants, there are 52 meet these criteria (Figure 2A).
Hom Het * Heterozygous variants- Call quality = 45 and an AF between 40 and
(104 5MVs) (384 SNVs) . .
60. Of the 384 heterozygous variants, 349 variants meet these
2150 245 criteria (Figure 2B).
AND —
CONCLUSION
Allele
285 Frequency 40-60 * Only 59 5NVs do not meet these filtering criteria and, therefore, should be
] confirmed by Sanger sequencing.
No | Sanger *+ Sanger sequencing confirmed 99.6% of the NGS variants.
(47 SNVs: 12 Hom; 35 Het) Confirmation
Yes Isl'z‘:i:.:‘;ts * Based on this study, Sanger confirmation of SNVs will be reduced by
= approximately 89% (Figure 3).
Report

* Although Sanger confirmation of low-guality SNVs and all other variants

Figure 3 - Figure 3 - Workflow for high-guality variants identification. A decision tree was built to
identify high-guality SNVs based on specific variant metrics. The number of filtered SNVs, assessed in
this study is cited in brackets.
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remains necessary, this new approach will lead to a significant decrease in

costs and labor.




