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INTRODUCTION

The Polymerase Chain Reaction (PCR) is an integral part of many NGS sample preparation workflows. Mistakes made during PCR appear in sequencing data and contribute to false mutations
that can ultimately confound genetic analysis. We utilized a single-molecule sequencing assay to comprehensively catalog the different types of errors introduced during PCR, including
polymerase misincorporation, structure-induced template-switching, PCR-mediated recombination and DNA damage caused by thermocycling.

RESULTS
g EXPERIMENTAL STRATEGY )( SEQUENCEABLE DNA DAMAGE FROM THERMOCYCLING 2.3 x 10 A

» Plasmid libraries were subjected to 16 mock thermocycles and sequenced before

y/ T ——, and after thermocycling,

— = dantor Taaton C —0 » Per cycle, thermocycling introduced mutations at a rate of once per 714,000
16cycles T———  Exollvil digest bases, almost all mutations (97%) were C->T, and indicative of cytosine

damage repair : :
deamination 4.1 % 107

input yield SPMR;PG" library and * PreCR treatment (DNA damage repair) after mock thermocycling reduces No PreCR treatment Mock thermocycling  PreCR after
dCblO sequencin . . . :
3 2 y substitution rate to pre-thermocylcing levels e e

METHODS

5.7 x 107

v

N\ [
N ([

BIOINFORMATICS WORKFLOW A

» For each ZMW, split all subreads into two groups (top or
bottom strand) based on mapping directionality (BLASR)
and build consensus reads (CCS 2)

* Map consensus reads (BLASR) and tally up all mutations
by comparing consensus read to a reference

» Read filtering: number of passes >15 and Quality Value Desp Vent (6xo. o
=93; length of consensus read >80% of the reference;
exclude chimeric reads (BWA)
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POLYMERASE BASE SUBSTITUTION ERROR RATES N\ MUTATIONAL SPECTRUM FOR VARIOUS POLYMERASES
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@ Substitution rate: substitutions/base/doubling
b Accuracy: number of bases over which 1 substitution error is expected
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DNA-1 TEMPLATE-SWITCHING BY TAQ DNA POLYMERASE
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