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A new short tandem repeat (STR) multiplex assay has been successfully designed and developed with 25 non-CODIS (COmbined DNA Index System)
markers plus the sex-typing marker amelogenin for a total of 26 loci in a single polymerase chain reaction (PCR) reaction. These 25 non-CODIS (NC) loci
span unused chromosomal locations across the 22 autosomes and have been previously characterized in our laboratory. These loci were originally
developed as reduced size miniSTRs with product sizes below 140 base pairs (bp) intended for recovery of information from degraded DNA typically
present in missing persons or mass disaster samples. The PCR primer pairs for the majority of these NC markers have been redesigned to fit into a single
amplification reaction with product sizes ranging from 65 to 400 bp and five-dye fluorescent detection. The present 26plex has the potential to significantly
benefit the forensic community for reference purposes and complex relationship testing in situations including kinship analysis, criminal paternity testing,
parentage testing, immigration testing, and for use in missing persons/mass disaster cases.
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25 of the 26 loci described in the above publication were used in
this multiplex. The D8S1115 locus was not included because
multiple primer sets that were attempted (15 total) were not
compatible in this multiplex. The sex-typing marker amelogenin
was also added for a total of 26 loci.

NC Locus Information

*New autosomal NC loci: Ref (1 - 3)
http://www.cstl.nist.gov/biotech/strbase/newSTRs.htm
http:/lwww.cstl.nist.gov/biotech/strbase/miniSTR.htm
«Allele frequencies: (1)
http://www.cstl.nist.gov/biotech/strbase/NISTpopdata/Allele_
Frequencies_for_26miniSTRs.pdf

*Heterozygosities: (1, 2)
http://www.cstl.nist.gov/biotech/strbase/populationdata.htm
http://Awww.cstl.nist.gov/biotech/strbase/NISTpop.htm
*Concordance Study: (3)
http://www.promega.com/geneticidproc/ussymp18proc/
oralpresentations/Butler.pdf

*Mutation Rate Study: (3)
http://www.promega.com/geneticidproc/ussymp18proc/
oralpresentations/Butler.pdf

*Amelogenin: (4)
http://www.cstl.nist.gov/biotech/strbase/Amelogenin.htm
*Reference Genotypes (9947A, 9948, 007, K562): (1)
http://www.cstl.nist.gov/biotech/strbase/miniSTR/miniSTR_
NC_loci_types.htm

Primer Design for the Multiplex
. Allele ranges and size ranges were determined from previous miniSTR
information and U.S. population data (1,2).
. Layout the Multiplex design by size and dye color (6FAM, VIC, NED,
and PET) (5.6)
Each locus size range is separated by at least 10 bp
+ The smallest 7 loci are the original miniSTR sizes and have not
been redesigned (1)
« Amelogenin was added to the Multiplex at ~ 80 and 83 bp (4)
« The remaining 18 loci were all redesigned (< 400 bp)
. Primers were designed using the Primer3 Software (7).
. Primer to primer inter-comparisons were performed with AutoDimer (8)
and BLAST searches (9).
. Forward primers were labeled at the 5’ end with either 6FAM, VIC,
NED, and PET and reverse primers were unlabeled with a guanine (G)
base added to the 5’ end to promote full adenylation.

Primer Designs for Each Locus

Multiplex Design Challenges
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PCR Master Mix
Master Mix (M
UM primer mix, 250 mM dNTPs, 0.16 mg/mL BSA
19uL MM + 1 pL DNA sample (~1ng) = 20 pL vol
Thermal Cycling Parameters
ABI 9700 in 9600 emulation mode: 20 pL reaction volumes

95°C Hot Start for 11 min, 30 cycles of 94°C for 45 sec, 59°C for 2 min, 72°C for 1 min

60°C soak for 60 min, then 25°C hold (~)

Forensic Utility of the 26plex

For use with
Reference
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M): 2 mM MgCl,, 1x TaqGold PCR Buffer, 1 Unit TaqGold, 0.2

Complex Criminal
Paternity Testing

Sensmvny Study

30 cycles 100 pg
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« A highly characterized sample was used for this study at a
wide range of concentrations (conc.):
*2ng, 1 ng, 750 pg, 500 pg, 400 pg, 300 pg, 250 pg,
200 pg, 100 pg, 50 pg, and 25 pg
«3 different PCR cycles were tested:
+28, 30, and 32 cycles
«ldeal DNA concentration and cycling:
+1 ng DNA for 30 cycles
«Multiplex sensitivity (lowest concentration where all peaks
were detected above 50 RFUs):
+28 cycles, 200 pg
+30 cycles, 100 pg
*32 cycles, 50 pg

Extended Family Study*
Testing Multiple Familial Relationships

*These studies were performed with a 23plex (22
autosomal loci + amelogenin). The 3 remaining loci of the

TP o Tow s Ohserved 26plex were added after these evaluations.
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