Figurel. Differentforensiclab workflows

Stepsin blue are performed for each sample separately, steps in red are
performedonly oncefor eachrun

The IDseeR OmniSTR Global 30-plex includes all the US and European
expanded core loci plus SB3, D4x2408 D6S1043 DOS1122 D173301

D203182, PentaD PentaEand DY 391 with short ampliconswhile maintaining
the mostvariablesitesin the flankingregions.

Performancecharacteristicsand sequencevariation for the IDseeR OmniSTR
Global30-plexwere studiedby analyzing

- 284 referencesampleqg232Dutch|2], 21 Himalayan 3], and 31 Pygmy{4])
- dilution serieswith PCRnputsrangingfrom 2ng-16pg
- 20direct PCR®nN old swabfragments,alsofor Powerple®Fusion6C(PPBC)

- two-person mixtures (1:2, 1.5, 1:10 and 1:20, two donor combinationsin
duplicate,1nginput for 1:2, 1:5and 1:10and 1.5nginput for 1:20 mixtures)

- DNA-extract®f a sheep,goat,cow, pig,dogand cat

A noise correction databaseand analysissettings for referencesand traces
were determined using FDSTool$5]. All analysiswere performed usingthese
settingswithout manualadjustments.

Allele variation

Sequencevariation for the STRsof 284 samples was determined and
subdividedby CElengthand addedvariationfrom repeatsequence®r flanking
regions.Not surprisinglySE33®xceededhe sequencevariationof all markers

120 L
B CE-length variation
100 . Sl o
m Added variation within-repeat
»n 30 - . .
k) w Added variation flanking region
[,
= 60
©
» 40
2
T 111 r sollonis is
O 0 = N O =« =1 M O N «« N 0 ==+« 00 0 0 M O O N « < A W mMm A X <L
AT QA MO ®mNOATOHNITHLDOATARNNDNDGag SN0 3
A N M ®nm NS OF VO MmST N T 0O 0 oA m F o2 B wT g
w = u» N N «+1 00 N = VN ™ o = VNN =14 N VN = VN A - U — U')|_|_>
A VAN MM O n 0 un o N »m ONnm AN ML N m > o 9
O O d d =ad N Od d N O NN OO ST QOO A O A a o
- 0oaod 'alllalila) a0 o o ) lallla)

Figure2. Allelevariationobservedn 284 samples

Sensitivityand direct 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 balancefor a few

markers, namely D163%39, D2S51338 D2191 and SB3 (Figure 3). PCR

efficiency remains strong with about 90% reads on-target (excludingprimer
dimers)for 5000g PCRnput aswell asfor direct PCRand about 79% for 63pg
Input.
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Figure3. Markerbalancefor 500pgand 63pg PCR-inpuanddirect PCR
Markerbalance(DY 391 not displayedasthe sampleis female)

Figure4. CalledSTRmarkersin direct PCRof swabsof 10-15 yearsold (partly
degraded)

Comparisonof the number of called markersin direct PCRfor the IDseeR
OmnISTR™CEPPBCand PPBCafter extractionand quantification

Mixture analysis

Usingautomatic analysissettings,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)

Tablel. CalledSTRof minorsin mixturesof different ratios

Comparisorof the proportion of minor allelescalledin the mixtures.No drop-
outs were observedfor the majors, drop-out percentagesare calculatedwith
respectto the numberof allelesof the minorthat are not sharedwith the major

Humanspecificity
No alleleswere calledfor anyof the testedanimals

ThelDseeR STROMNISTR kit providesan efficient MPSworkflow suitablefor
high-throughput approachingthe simple CEworkflow for handson time and
suitablefor a highlyautomatedanalysis.

Due to the short amplicon sizes (mostly 100-220bp except for SEB3 that
exceeds30Mop for long alleles),the performancefor degradedsampless very
good,evenwhen applyingdirect PCRwvhich canbe very usefulfor upgradesof
profiles from old samplesthat were typed usingan old STRassaywith much
fewer markers

The RCPCRIs 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 most MPSassays.
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