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ABSTRACT: High throughput sequencing enables the digital measurement of each allele in a DNA sample. This provides an ideal method to interrogate f\00 100" T C 100 D o :
mutations present in heterogeneous samples such as solid tumors in which clonal selection or contamination with stroma can hinder the identification of 80 £ e = False positive 80 o HM N
important somatic mutations. We developed an ultra-deep targeted sequencing (UDT-Seq) assay to screen 42 cancer genes via microdroplet-based PCR 60 - . ‘E 60 5, Hn
(RainDance Technologies) and direct sequencing of the amplicons on the lllumina GA. This UDT-Seq library interrogates ~86 kb of DNA located in cancer 40 - i ; o T 40 %" g_ﬁ"* |
mutational hotspots (87% of all COSMIC database entries) and ~23 kb located in exons sequenced in HapMap samples for the assay calibration and per- oo 4 ™ oY 5 B o0 - £ S i
formance evaluation. We devised a statistical filtering of the mutations by using both experimental estimation of the sequencing error rate and training . i ‘é = I n o 8o wﬁﬂ'ﬂ

with a calibration sample. We measured the performance of our assay by processing 4 blends of 4 HapMap samples, interrogating 158 SNPs with known A B € C2 D s oot oos 02 o7s 0.01 0.05 02 0.74 gle? & .
prevalence in each blend. The sensitivity and specificity of our method is >88% and >99% respectively for mutations present at 1% or greater. We next Calibration samples Prevalence threshold Prevalence R T P
interrogated 4 cancer samples (xenografts, 2 of which with matching primary samples) from 4 different fresh frozen tissues. We were able to detect and

validate low-prevalence somatic mutations in all samples of which some are well-known driver mutations. Finally, we analyzed the robustness of the detec- At 1% detection: 73% of false positives are Sensitivity increases Expected ~ Observed (r=0.96)
tion and prevalence measurement after performing whole genome amplification and show that WGA leads to an underestimation of the mutant allele for * 99.99% specificity <5% prevalence with prevalence

mutations present at 5% prevalence or lower. Featuring a streamlined sample preparation to interrogate a large number of bases, this assay is well suited * 88% sensitivity

for clinical applications to study clonal selection in cancer progression or treatment with sub-optimal heterogeneous cancer samples. * 90% positive predictive value
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