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Rescue of key ADME markers with mPCR addition

PharmacoScan™ Solution is designed to enable comprehensive and accurate
genotyping of specific polymorphisms involved in drug-metabolizing enzymes and
transporters. 4,627 markers in 1,191 genes sourced from Clinical
Pharmacogenetics Implementation Consortium (CPIC) guidelines,
Pharmacogenomics Knowledgebase (PharmGKB), and other databases are
analyzed on the Axiom™ genotyping platform. A novel incorporation of multiplex
PCR into the Axiom™ workflow solves the genotyping challenges of key variants
that are part of highly homologous, multi-gene families such as CYP2D6. Copy
number (CN) changes in pharmacogenomically relevant genes, such as CYP2D6,
CYP2A6, GSTM1, GSTT1, and UGT2B17, are accurately called using new
algorithms for probe design and analysis. Lastly, Axiom™ Analysis Suite software
enables data visualization and conversion of genotype calls to clinically recognized
star nomenclature via the Allele Translation Tool.
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Background
Genetic variation in drug absorption, distribution, metabolism, and excretion
(ADME) genes forms the basis for each individual’s clinical response to xenobiotics.
This variation includes bi-allelic and multi-allelic polymorphisms as well as more
complex structural variations, including insertions, duplications, and deletions.
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Validation

Experimental design
Validation studies tested approximately 1,000 DNA samples from multiple sources
including blood, saliva, and buccal swabs. Assay performance was evaluated
based on overall call rate (>99%) and concordance to independent genotypes
(1000 Genomes Project and DMET™ Plus Solution; ≥99.5%); inter-run
reproducibility (≥99.8%); and the ability to discriminate between homozygous
copy loss (CN = 0), hemizygous loss (CN = 1), CN = 2, and CN > 3, where
applicable for select copy number variable regions.
Conclusions
PharmacoScan Solution offers a streamlined workflow consistent with the needs
of studies aimed at pharmacogenetic profiling. Integration of both SNP genotypes
and CNV calls coupled with the conversion to clinically recognized star
nomenclature could significantly impact future drug development processes.

*Inter-plate reproducibility was calculated for each site; haploid markers were excluded.
**Concordance was to 1000 Genomes Project reference, except for EA3 blood samples where concordance was to DMET Plus reference data.

PharmacoScan Solution performed well during testing at five external sites (EA1–EA5).
Two plates (Plt1, Plt2) of cell line samples (data shown above) as well as two plates of
customer blood samples were tested. One site, EA3, ran 10 additional plates of blood
samples with reference data from DMET Plus Solution. Call rate (CR) and concordance
(CC) were evaluated for mPCR and ADME markers. With a few exceptions, all assay
performance metrics were met.
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Axiom platform workflow
 Genomic DNA (gDNA) is isothermally amplified, mPCR amplicons added, and
target is randomly fragmented into roughly 25–125 base pair fragments.
 Fragments are precipitated, resuspended, and hybridized to PharmacoScan™
array plates.
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Translation to star allele nomenclature

 After ligation, the arrays are stained and imaged on GeneTitan™ MC Instrument.
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Seventy-seven samples with TaqMan® Assays copy number data were assayed with
PharmacoScan Solution, six in duplicate. Figures show histograms of median log2
ratios of all samples colored by TaqMan calls. The table shows the number of
concordant calls and total number of samples in each cell.

 Bound target is washed under stringent conditions to remove non-specific
background. Each polymorphic nucleotide is queried via a multicolor ligation
event carried out on the array surface.
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