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Background 
PCR-MPS methods are analytical chemistry techniques for determining the sequence of specifically 

targeted genomic regions.  The PCR stage generates PCR amplicon molecules that include DNA copies 

with the PCR primers on the outside edges of the targeted regions.  Synthetic non-human 

oligonucleotide sequences used in the sequencing process are ligated to the outer (5´) edges of the PCR 

primers.  Thus, the resulting PCR amplicons consist of a targeted genomic extent, PCR primers, and 

oligonucleotide sequencing tags.   

When PCR amplicon molecules are sequenced, the resulting sequencing reads are text-based 

representations of the amplicon nucleotide sequence including the target region, the PCR primers, and 

the oligonucleotide tags.  Sequencer control software optionally bioinformatically trims away 

oligonucleotide sequences outside the primers, and trimmed sequencing reads are written to FASTQ files 

(Figure 1).   

Edge Locations 
Identifying the edges between the various segments of sequencing reads is key to bioinformatic 

trimming.  The edges of the STR locus can be reliably identified only by the complex sequence outside 

the STR locus.  The sequence of the STR locus itself is too unpredictable to tell where it starts and ends.  

This can be thought of as an “outside-in” definition of an STR locus where the STR locus is defined as the 

segment inside two reliable anchor sequences.  The PCR primer sequences are reliably identifiable, since 

they are designed to be unique within the human genome.  About 12 or more nucleotides of the inside 

(3´) ends of the primers are reliable landmarks for finding the edge of the targeted genomic region.  This 

region is sometimes called the EXAMINED REGION, because it is the sequence-based allele identified during 

forensic examination.   

 

 
Figure 1.  Illustration of sequencing reads targeting the D2S441 locus, where two alleles are present whose bracketed 

representations are: [TCTA]12, and [TCTA]4 TCA [TCTA]7. 
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MixtureAce Bioinformatic Trimming Protocols 
The molecular extents reported by MixtureAce can be varied by changing the bioinformatic trim 

positions (Table 1).  Different trim protocols generate molecular extents that differ by SID label and 

population frequency (1).  Differences in population frequency can generate differences in levels of 

statistical support for matching genotypes (). 

 

Table 1.  Bioinformatic trimming protocols implemented in MixtureAce. 

Protocol Name 
Letter 

Designation 
Region Reported Why 

STR Only A The STR locus and optionally some nearby flank 
Bracketed STR sequences are 
useful for diagnosing stutter. 

Fixed Trim B 
The examined region when the inside (3´) 
positions of the PCR primers are unknown 

Some kit vendors do not reveal 
their primer extents. 

Examined Region C 
The sequence-based allele which is defined as 
the region inside the PCR primers 

This is the sequence-based allele. 

Intersection D 
The overlap of the molecular extent of kit 
examined regions and regions represented in 
the relevant allele frequency database. 

When kit and database extents are 
different, the intersection 
frequencies are more favorable to 
the defendant than kit examined 
region frequencies (1). 

NIST Minimum 
Range 

E 
A region defined by NIST that includes the STR 
locus and minimal adjacent flank. 

Designed by NIST to facilitate 
cross-kit comparisons of sequence-
based alleles (2). 

 

 
Figure 2.  Box plot of negative log random match probabilities for 100 randomly 
generated profiles of 27 autosomal STR markers in the OmniSTR kit.  Plots show 

distributions of RMPs for five different treatments of the same data.  The relevant 
allele frequency database is the sequence-based NIST 1036. 
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Customization of Bioinformatic Trimming 
Bioinformatic trimming positions are user-customizable in MixtureAce.  Five standard trim protocols are 

available (Table 1), but users can create their own custom protocols.  Trimming to the intersection of kit 

and database molecular extents can have a profound impact on strengths of evidence (Figure 2).  Kit-

database intersections depend upon the relevant kit and database.  The nine possible Intersection 

patterns are illustrated in Table 2 for the OmniSTR kit and the NIST 1036 sequence-based allele 

frequency database (3, 4). 
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Table 2.  Illustration of intersections between the OmniSTR kit and the NIST 1036 sequence-based allele frequency database. 

 

 

Covered by DB Extent Excluded From DB Extent
5ʹ 3ʹ Excluded From Kit Extent Included in Kit Extent

D10S1248 -- -- rs563636310 Same as DB Same as DB

D12S391
rs558413353
rs138635218 --

rs1233409646 Adjusted DB Adjusted DB

D13S317 -- --

rs73250432
rs146621667

rs9546005
rs202043589

rs1442523705
rs1555312734
rs768323113
rs561167308

Same as DB Same as DB

D18S51 rs141950432 -- rs535823682 Same as DB Same as DB

D19S433
rs533519464
rs751699034

-- rs745607776 Adjusted DB Adjusted DB

D20S482
rs77560248

rs561985213
-- -- Adjusted DB Adjusted DB

D22S1045
rs554502154
rs867494376

--
rs913489976
rs190864081
rs558394048

Adjusted DB Adjusted DB

D3S1358 rs548694038 -- -- Same as DB Same as DB

D6S1043 rs577490589 --

rs529713981
rs1554204436
rs549752614
rs549752614

Adjusted DB Adjusted DB

TH01 rs1051822965 -- -- Adjusted DB Adjusted DB
2 Kit<DB Kit=DB D9S1122 rs754976988 -- -- Adjusted DB Adjusted DB

CSF1PO rs767360425 rs558748755 -- Unknown Adjusted DB

D1S1656 -- rs4847015
rs1019813099

rs4847015
Unknown Same as DB

D21S11 -- -- -- Unknown Same as DB
FGA rs549204248 -- -- Unknown Same as DB

PENTAD rs181880885 --

rs1190908807
rs186259515
rs995500705
rs536566765

Unknown Adjusted DB

VWA -- --
rs771794429
rs75219269

rs199970098
Unknown Same as DB

4 Kit=DB Kit<DB -- -- -- -- -- --
5 Kit=DB Kit=DB -- -- -- -- -- --

6 Kit=DB Kit>DB SE33 --

rs550287957
rs182241021
rs532575828

rs1371483225
rs369314007

rs1398972754
rs1453967589

rs9362477
rs536914220

rs1429028170
rs867986046
rs541691546

rs1779447902
rs1562036940
rs1045867314
rs563498741
rs530576012

Unknown Same as DB

D16S539
rs561924992
rs114697632

rs1728369

rs555136289
rs568512101
rs563997442
rs925658351
rs11642858

Unknown Adjusted DB

D17S1301 -- -- -- Unknown Same as DB
D2S1338 -- rs6736691 -- Unknown Same as DB

D2S441 -- --
rs74640515

chr2:68011921
Unknown Same as DB

D4S2408 -- -- Unknown Same as DB

D7S820 --
rs7786079

rs56268980

rs897512434
rs540346880
rs540346880

rs7789995
rs16887642

Unknown Same as DB

D8S1179 -- -- -- Unknown Same as DB

TPOX -- --
rs1573400312
rs1573400336

Unknown Same as DB

D5S818 --
rs541272009

rs25768
rs73801920 Unknown Same as DB

PENTAE -- rs372852255 rs372852255 Unknown Same as DB
1 Black and blue bars illustrate the reletive genomic extents of the NIST 1036 database and the OmniSTR kit respectively.
2 SNPs observed in NIST 1036 database sample are highlighted in bold
3 Examined region refers to the kit amplicon after primer trimming; Intersection refers to the genomic extents covered by the OmniSTR kit and the NIST 1036 database.
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