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Abstract

4. PharmCAT star (*) allele calling of patient-derived samples

Pharmacogenomics (PGx) is the study of how a person’s genome affects drug response. Adaptive Sample
sampling (AS) is a fast, flexible, and precise method to enrich for regions of interest by depleting o . " - _ - 0 <
. . . . . . . . . A o N~
off-target regions during sequencing itself, with no enrichment required during sample preparation. § o 0 S > > > §
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Here, we demonstrate enrichment via adaptive sampling of a PGx gene panel with >278 unique Gene T Z Z Z Z Z Z Z
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variants with Sniffles2, and phased reads with whatshap. We show that coverage is sufficiently high for CYP3AS5 *3/73 *1/76 F1/ *3/73 1773 ¥1/%6 1773 *1/%6
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W Pharmacogenes carry genetic variations that Matches Gel-RM and 1KGP Agrees with TKGB but was unphased by 1KGB or Nanopore
‘ can influence an individual's drug metabolism Matches GeT-RM but not TKGP Agrees with 1KGB (GeT-RM allele definition is outdated)
Favourable by changing the efficacy of uptake, signal
Dosage clinical course transduction, or breakdown of certain drugs. We performed star (*) allele calling with PharmCAT on Illumina VCFs from the 1000 Genomes Project (1KGP) and
adjustment ‘ To inform patient care, choose the correct Nanopore VCFs from wf-human-variation. We compared these calls to those from the Genetic Testing Reference

Material Coordination Program (Gel-RM). All variant calls agreed with 1KGP, GeT-RM, or both. In CYP2B6, some calls
were not concordant with 1TKGP because the defining SNP is in a region with lower mappability for short reads.
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treatment, determine optimal dosage, and
minimise side-effects, it is critical to identify
variants that impact a drug's enzymatic
activity.
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5. Genotyping heterozygous SNPs and CYP2D6 structural variants

Optimisation of

Dru
select?on health services
‘ ’ The CYP2B6*6 allele is defined by the presence of two chr19: X
. . non-synonymous mutations, 516G>T and 785A>(G, < 2,212 bp >
2. Adaptive Sampling resulting in decreased function. In short read data NA19019 | 1005400 bp 41,009,400 bp 41,010,400 bp
7.85.A>.G falls in a low-mappability region due to the lumina 1KGP || —
 DNA ﬁ—’ similarity between CYP2B6 and the pseudogene CYP2B7 (Fig. |cyp2B6 *1 / *9 l ——r ==
strand Sequence 5 right panel). Alignments in this area have decreased S — =
CA C AATC . Aligner MAPQ and some mismapping/clipping; the variant does *Q: 516 G>T || e | = e = §
Fore not pass 1KGP’s filters, leading to a miscall of *9. In . —
— Eject contrast, Nanopore reads are confidently mapped, phased | | |
- Membrane l and match GeT-RM's call of *6. Nanopore o
— — CYP2B6 *1/ *6 ‘ i
E— — On-target chr22: r< _H 11 i - S
Sequenced J— [ — — Off-target ) 15 Kb g *B 516 G>T & | 1 f -
nucleotides — — NAT1832 || f#aleakb = 4alesko — 42132ko 78-5 A>G ” |
(________—__________— _______ ) Reference _ Sequence —_
) . ) . ) . ] . ,‘\ ‘ll‘ - ! | )))))))))))))))))))))m—)—)—)—)—)
Adaptive sampling (AS) is a software-based approach to enrich regions of interest by uploading a file of target genes Haplotype 1: | = ', Refseq genes CYP2B6
and their genomic coordinates. During sequencing, strands are basecalled and mapped to a reference genome in real %1 | ”
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Five patient-derived cell lines were barcoded and sequenced on a PromethlON 2 Solo using the R10 Native Barcoding ohenotypes are well Haplotype 2
Sequencing Kit. AS gave 6-fold enrichment over whole-genome sequencing, with on-target read lengths of 8 kb (a). AS established, methylation may
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Conclusion

Overall, we demonstrate targeted nanopore sequencing with AS as a useful tool for the
enrichment of PGx gene panels, resulting in high coverage for haplotyped variant calling including
structural variations and methylation. Using the variant calls from the Epi2Me Labs
wf-human-variation pipeline results in accurate star (*) allele calling with PharmCAT in all samples.
The strategy allows for a PGx gene panel that can be easily modified to encompass additional
genes of interest as novel pharmacogenomic variants are discovered.
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