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DYS390, DYS391, DYS392, DYS393, DYS437, DYS438, DYS439, DYS448, DYS456, DYS458, DYS635 (Y GATA C4), Y GATA H4,
Y-GATA A7.2 (DYS461), DYS425, DYS388, DYS434, Y-GATA A7.1 (DYS460)

DNA was previously extracted by the method of Dykes (1)
from 200 unrelated individuals from Minnesota, which were ob-
tained from the Minneapolis Memorial Blood Center. These popu-
lation samples were divided into Asian (100) and Hispanic (100)
racial groups based on self-reporting. Samples were quantified by
slot-blot analysis.

Amplification of between 0.5 and 1.0 ng of DNA was performed
using Y-PlexTM5 (Reliagene, New Orleans, LA), Y-PlexTM6 (Re-
liagene), Y-PlexTM12 (Reliagene), PowerplexsY (Promega, Ma-
dison, WI), and YFilerTM (Applied Biosystems, Foster City, CA)

kits as well as in-house primer sets Multiplex I (MPI) and MPII
(University of Central Florida, Orlando, FL). Amplification was
performed as previously described (1–6), except that the reaction
volume for some of the samples was 12.5 mL. Table 1 demon-
strates the loci that are typed with each kit/primer set.

Amplified product was analyzed on either an ABI 310 Genetic
Analyzer (Applied Biosystems) or an ABI 3100 Genetic Analyzer
following the manufacturer’s recommendations (5,7–10) or as
previously described (6). GeneScan and Genotyper software
was used to generate allele calls for Y-PlexTM5, Y-PlexTM6,

TABLE 1—Loci typed in the various amplification kits/primer sets.

Locus Y-Plex 5 Y-Plex 6 Y-Plex 12 Powerplex Y YFiler MP1 MP2

DYS19 X X X X X
DYS385 X X X X X
DYS388 X
DYS389I X X X X X
DYS389II X X X X X X
DYS390 X X X X X
DYS391 X X X X X
DYS392 X X X X X
DYS393 X X X X X
DYS425 X
DYS434 X
DYS437 X X X X X
DYS438 X X X X X
DYS439 X X X
DYS448 X
DYS456 X
DYS458 X
DYS635 X X
Y GATA H4 X X
Y-GATA A7.1 X
Y-GATA A7.2 X

1Minnesota BCA Forensic Science Laboratory, St. Paul, MN 55106.
2University of Central Florida and National Center for Forensic Science,

Orlando, FL 32816.
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Y-PlexTM12, PowerplexsY, and YFilerTM. Allele calls were gen-
erated based on an empirically determined sizing window
( � 0.5 bp) for MPI and MPII. Y-STR haplotypes generated for
the 200 samples are listed in Table 2.

Eight of the 21 loci typed were typed using only one kit; thus no
concordance data are available (DYS388, DYS425, DYS434,
DYS448, DYS456, DYS458, Y-GATA A7.1, and Y-GATA
A7.2). The remaining 13 loci were typed by at least two kits/
primer sets or as many as six different kits/primer sets. A total of
11,600 Y-STR allele calls were made (the biallelic DYS385 locus
was counted as one allele call). Concordance was observed for
99.96% (11595/11600) of the allele calls.

There were four samples that were typed at DYS385 as a 16.3
allele using the Y-PlexTM6 kit and MP1 primer set. These four
samples were typed at DYS385 as a 17 allele using the Y-
PlexTM12, PowerplexsY, and YfilerTM kits. This difference has
previously been reported and explained by Schoske et al. (11) in
that there can be a 1 bp deletion that is located outside of the re-
peat region but within the region amplified using the primers in Y-
PlexTM6 and MPI. This deletion is not within the region amplified
using the primers in the Y-PlexTM12, PowerplexsY, or YfilerTM

kits.
There was one sample that was typed at DYS389II as a 28, 31

using Y-PlexTM6, PowerplexsY, and YfilerTM, whereas it was
typed as a 28, 30, and 31 using the primer set MPI. The gene
triplication was verified for the MPI primer set by amplifying this
sample with a single-plex amplification. This sample demon-
strated duplication at several other loci in addition to DYS389II
(DYS389I, DYS439, DYS 437). This difference was attributed to
primer sequence differences.

This study demonstrates, except for the noted discrepancies
described above, that all primer sets currently available will yield
concordant results. Significantly, there was 100% concordance
between the typing results obtained from the two most commonly
used commercial Y-STR systems, namely PowerplexsY and
YfilerTM. Thus, results obtained for forensic samples can be com-
pared even when using different amplification kits. In addition,
databases constructed using one amplification kit may be used to
determine the frequency of a particular haplotype obtained using a
different amplification kit.

The complete dataset is available to any interested parties upon
request to corresponding author Ann Marie Gross at ann.gross@
state.mn.us
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