
Reverse Complement PCR as a routine tool for Massively Parallel 
Sequencing of forensic STR loci; the IDseek®OmniSTR™ Global STR kit

ForensicMPSassaystend to be applied foremost in specialtycasesdue to
relatively high investment in both hands-on time and reagent costs. Reverse
Complement PCR (RC-PCR) [1], a single-reaction closed-tube workflow,
facilitates a routine MPSapplication (for the MiSeq™ instrument) due to a
simplifiedworkflow with reducedriskof contaminationcomparedto other MPS
methodshardlyexceedinghands-on time of CapillaryElectrophoresis(Figure1).
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Introduction

Methods
Performancecharacteristicsand sequencevariation for the IDseek® OmniSTR™
Global30-plexwerestudiedby analyzing:
- 284referencesamples(232Dutch[2], 21Himalayan[3], and31Pygmy[4])
- dilution serieswith PCRinputsrangingfrom 2ng-16pg
- 20direct PCRson old swabfragments,alsofor Powerplex®Fusion6C(PPF6C)
- two-person mixtures (1:2, 1:5, 1:10 and 1:20, two donor combinationsin
duplicate,1nginput for 1:2, 1:5and1:10and1.5nginput for 1:20mixtures)
- DNA-extractsof a sheep,goat,cow,pig,dogandcat
A noise correction databaseand analysissettings for referencesand traces
were determinedusingFDSTools[5]. All analysiswere performed usingthese
settingswithout manualadjustments.
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Results
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Mixture analysis
Usingautomaticanalysissettings,very few allelesdroppedout for 1:2 and 1:5
mixture ratios. For 1:10 and 1:20 mixture ratios the number of drop-outs
increase (Table 1), mostly due to minor alleles overlapping with stutter
positionsof the major, but for the 1:20 mixturesoccasionallydue to complete
drop-out of an allele. All drop-ins arise either from increasedstutter or by
‘switched repeats’ (repeat units that change one nt changing them to a
differentadjacentrepeatsequence).

Discussion
TheIDseek®STROmniSTR™kit providesanefficient MPSworkflow suitablefor
high-throughput approachingthe simpleCE-workflow for hands-on time and
suitablefor a highlyautomatedanalysis.
Due to the short amplicon sizes(mostly 100-220bp except for SE33 that
exceeds300bp for longalleles),the performancefor degradedsamplesis very
good,evenwhenapplyingdirect PCRwhichcanbe veryusefulfor upgradesof
profiles from old samplesthat were typed usingan old STR-assaywith much
fewer markers.
The RC-PCRis not only sensitive,but remains relatively stable for marker
balancewhen low inputs are used, even with limited increaseof primer-
dimers thereby retaining an efficient use of sequencingreads which is not
commonfor mostMPSassays.Figure2. Allelevariationobservedin 284samples

Allelevariation
Sequencevariation for the STRsof 284 samples was determined and
subdividedby CE-lengthandaddedvariationfrom repeatsequencesor flanking
regions.Not surprisingly,SE33exceededthe sequencevariationof all markers.

Figure4. CalledSTRmarkersin direct PCRof swabsof 10-15 yearsold (partly
degraded)
Comparisonof the number of called markers in direct PCRfor the IDseek®

OmniSTR™,CEPPF6CandPPF6Cafter extractionandquantification
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Figure1. Different forensiclabworkflows
Steps in blue are performed for each sample separately,steps in red are
performedonlyoncefor eachrun

Sensitivityanddirect PCR
Completeprofileswere obtaineddown to 63pgDNAin the PCRwhile between-
marker balancewas only impacted to limited extend by the reduced input.
Direct PCRhowever does negatively impact the marker balance for a few
markers, namely D16S539, D2S1338, D21S11 and SE33 (Figure 3). PCR
efficiency remains strong with about 90% reads on-target (excludingprimer
dimers)for 500pg PCRinput aswell as for direct PCRand about 79%for 63pg
input.

Figure3. Markerbalancefor 500pgand63pgPCR-inputanddirect PCR
Markerbalance(DYS391not displayedasthe sampleis female)

Table1. CalledSTRof minorsin mixturesof different ratios
Comparisonof the proportion of minor allelescalled in the mixtures.No drop-
outs were observedfor the majors, drop-out percentagesare calculatedwith
respectto the numberof allelesof the minor that arenot sharedwith the major

Humanspecificity
Noalleleswerecalledfor anyof the testedanimals

The IDseek® OmniSTR™ Global 30-plex includes all the US and European
expanded core loci plus SE33, D4S2408, D6S1043, D9S1122, D17S1301,
D20S482, PentaD, PentaEand DYS391 with short ampliconswhile maintaining
the mostvariablesitesin the flankingregions.
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