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Abstract Y-chromosomal STR haplotypes were deter-
mined from a sample of 135 unrelated men and 70 sons
from Tirol (Austria) using the AmpFlSTR Yfiler PCR am-
plification kit (Applied Biosystems) that coamplifies 17 Y-
STRs. The panel of markers includes the 9-loci European
minimal haplotype (minHt) and, in addition, the markers
DYS437, DYS438, DYS439, DYS448, DYS456, DYS458,
DYS635 (Y GATA C4) and Y GATA H4. A total of 130
different haplotypes (125 were unique) were identified by
the 17 Y-STR markers, an increase of 19 compared with
the minHt. The gene diversity of DYS635, DYS456 and
DYS458 exceeded 0.75 and only that of the duplicated
marker DYS385 (0.86) was higher. Consistently high hap-
lotype diversity values were found in all tested Y-SNP
haplogroups. Because the simultaneous analysis of 17 Y-
STR systems offers a high power of discrimination at min-
imum sample consumption, the Yfiler kit is a promising tool
for forensic applications.
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Introduction

The analysis of Y-chromosomal short tandem repeats (Y-
STRs) has become a widely accepted tool for human
identification, often complementing autosomal STR results.
Due to the absence of inter-chromosomal meiotic recom-
bination between Y-chromosomal markers located in the
male-specific region of the Y-chromosome [1], the discrim-
ination capacity of Y-STRs is limited. A practical approach

is to combine a number of polymorphic markers to a highly
discriminating set, which is usually analyzed by a (single)
PCR multiplex assay. The most common set of Y-STRs is
the European minimal haplotype (minHt) consisting of the
loci DYS19, DYS389I, DYS389II, DYS390, DYS391,
DYS392, DYS393 and DYS385 [2, 3]. Until 2004 the Y
Chromosome Haplotype Reference Database [4] contained
more than 26,000 minHt entries on a worldwide basis
(YHRD release 14; http://www.yhrd.org). Despite the high
utility of the minHt, additional Y-STR loci are required in
order to improve the potential to distinguish between dif-
ferent paternal lineages. In 2003, the Scientific Working
Group on DNA Analysis Methods (SWGDAM) recom-
mended the minHt plus the loci DYS438 and DYS439 [5].
A number of new Y-specific STRs have been characterized
and studied in different populations during the last years
[6–14], meaning that today more than 100 Y-STRs are
available for forensic investigations [15]. Recently, Y-STR
multiplex kits have become commercially available and
have been validated for forensic casework [5, 16]. Em-
pirically, the Y-STR markers of commercial multiplex as-
says have become widely used by the forensic community,
and therefore population data of these loci are of high in-
terest for forensic purposes. Here we present a population
study that was carried out on west Eurasian individuals
using a test version of the recently commercially released
AmpFlSTR Yfiler PCR amplification kit (Applied Biosys-
tems) containing 17 Y-STR loci. We determined allele
frequencies and haplotype diversity data. In addition, the
STR data were interpreted in the context of the Y-SNP
haplogroup structure.

Materials and methods

DNA samples of 135 west Eurasian men from Tirol
(Austria) and 70 sons (confirmed by autosomal STR anal-
ysis; paternity index >1,000) were the same as used in a
previous study [17].

Amplification of 3 ng template DNA was carried out
with the AmpFlSTRYfiler PCR amplification kit (Applied
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Table 1 The 17-loci Y-STR haplotypes in the Austrian population sample (n=135)

Sample Haplogroup Minimal haplotype DYS437 DYS438 DYS439 DYS448 DYS456 DYS458 DYS635 Y GATA H4

24/25 F*(xK) 14 12 28 22 10 11 14 13–14 16 10 11 20 14 15 22 11
39/41 P*(xR1ab) 14 13 29 23 11 13 10 11–14 15 12 13 19 15 15 24 12
77/78 F*(xK) 15 12 28 22 10 11 14 15–16 16 10 11 21 15 17 21 12
113/114 P*(xR1ab) 15 14 30 24 11 13 13 12–15 15 12 13 19 15 19 23 12
125/127 R1a* 16 13 30 25 10 11 13 11–14 14 11 10 20 17 15 23 12
1 P*(xR1ab) 12 12 28 25 11 13 12 11–14 15 12 13 19 16 18 23 12
2 F*(xK) 13/15 13 29 22 10 11 14 13–13 16 10 13 21 17 18 22 12
3 E3b 13 12 29 23 10 11 13 16–17 14 10 12 20 16 17 21 12
4 F*(xK) 13 13 30 22 10 11 12 13–19 15 9 12 21 16 15 21 13
5 E3b 13 13 30 23 11 11 13 16–17 14 10 12 20 17 14 21 12
6 E3b 13 13 30 24 10 11 13 15–18 14 10 13 19 17 15 22 12
7 E3b 13 13 30 24 10 11 13 16–17 14 10 12 19 17 15 23 11
8 E*(xE3b) 13 13 30 24 10 11 13 16–18 14 10 12 20 17 15 23 11
9 E*(xE3b) 13 13 30 246 10 11 13 16–18 14 10 12 20 15 16 22 11
10 E*(xE3b) 13 13 30 24 10 11 13 16–18 14 10 12 20 16 15 23 11
11 E*(xE3b) 13 13 30 24 10 11 13 16–18 14 10 12 20 16 15 21 13
12 E*(xE3b) 13 13 30 24 10 11 13 16–18 14 10 12 20 16 15 21 11
13 E3b 13 13 30 24 10 11 13 17–17 14 10 12 20 17 16 22 11
14 E3b 13 13 30 24 11 11 13 17–19 14 10 13 20 18 15 22 12
15 E3b 13 13 30 25 10 11 13 15–17 14 10 11 20 17 15 22 12
16 E3b 13 13 31 23 10 11 12 14–19 14 10 12 20 16 16 23 11
17 E3b 13 13 31 24 10 11 13 16–18 14 10 12 20 16 15 21 12
18 F*(xK) 13 13 31 24 10 11 13 17–19 14 10 11 20 17 16 24 11
19 E3b 13 13 31 24 11 11 13 15–16 14 10 12 19 15 18 20 13
20 F*(xK) 14 11 27 23 10 11 13 13–15 16 10 11 20 14 17 22 11
21 F*(xK) 14 12 28 22 10 11 12 12–19 14 10 12 21 15 20.2 22 11
22 F*(xK) 14 12 28 22 10 11 13 13–15 16 10 11 20 15 15 22 11
23 F*(xK) 14 12 28 22 10 11 13 13–15 16 10 12 20 14 16 22 11
26 F*(xK) 14 12 28 23 10 11 13 13–13 16 10 10 20 14 15 23 10
27 F*(xK) 14 12 28 23 10 11 13 13–14 16 10 11 21 14 15 21 11
28 P*(xR1ab) 14 12 28 23 11 13 13 11–14 15 12 12 19 16 18 23 12
29 F*(xK) 14 12 28 23 9 11 12 13–14 16 10 11 21 14 15 21 11
30 P*(xR1ab) 14 12 28 24 10 13 13 11–14 15 12 12 20 16 17 23 12
31 F*(xK) 14 12 29 22 10 11 13 13–14 16 10 11 20 14 16 21 11
32 F*(xK) 14 12 30 22 10 11 13 13–14 16 10 11 20 14 16 21 11
33 K*(xN3.P) 14 12 30 26 11 13 13 11–14 15 12 13 19 15 18 23 14
34 P*(xR1ab) 14 13 28 23 11 11 13 11–13 15 12 11 19 16 17 23 11
35 P*(xR1ab) 14 13 28 24 11 13 13 12–14 15 12 12 20 15 17 23 11
36 F*(xK) 14.1 13 29 22 10 11 14 14–15 16 10 11 21 14 16 19 13
37 F*(xK) 14 13 29 23 10 11 12 13–17 15 9 11 19 16 15 24 11
38 P*(xR1ab) 14 13 29 23 11 13 10 11–14 15 12 12 19 15 15 24 13
40 P*(xR1ab) 14 13 29 23 11 13 10 11–14 15 12 13 19 16 15 24 12
42 P*(xR1ab) 14 13 29 23 11 13 13 11–13 15 12 11 19 16 17 23 12
43 P*(xR1ab) 14 13 29 23 11 13 13 11–13 15 12 12 19 18 19 23 11
44 P*(xR1ab) 14 13 29 23 11 13 13 11–14 15 12 12 19 16 16 23 12
45 P*(xR1ab) 14 13 29 23 11 13 13 11–14 15 12 12 19 16 17 23 12
46 P*(xR1ab) 14 13 29 23 11 13 13 11–14 15 12 11 19 15 18 23 12
47 P*(xR1ab) 14 13 29 23 11 13 13 11–14 15 12 12 19 17 16 23 12
48 P*(xR1ab) 14 13 29 24 10 13 13 11–14 15 12 12 19 16 16 23 12
49 P*(xR1ab) 14 13 29 24 10 14 13 11–14 15 12 13 19 16 17 23 12
50 R1b 14 13 29 24 11 13 12 11–14 15 12 12 19 15 17 23 12
51 P*(xR1ab) 14 13 29 24 11 13 13 11–14 15 12 12 19 16 20 23 11
52 P*(xR1ab) 14 13 29 24 11 13 13 11–14 15 12 12 19 13 18 23 12
53 P*(xR1ab) 14 13 29 24 11 13 13 11–14 15 13 12 19 16 17 23 11
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Sample Haplogroup Minimal haplotype DYS437 DYS438 DYS439 DYS448 DYS456 DYS458 DYS635 Y GATA H4

54 P*(xR1ab) 14 13 29 24 11 13 13 11–14 15 13 12 19 15 18 23 12
55 P*(xR1ab) 14 13 29 24 11 13 13 11–15 15 12 11 19 16 18 23 12
56 P*(xR1ab) 14 13 29 24 11 13 14 11–13 15 12 12 19 16 15 25 12
57 P*(xR1ab) 14 13 29 24 11 14 13 11–13 15 12 11 19 17 18 23 12
58 P*(xR1ab) 14 13 29 25 10 13 13 11–14 15 12 11 19 17 18 23 12
59 P*(xR1ab) 14 13 29 25 11 13 13 11–14 15 12 11 19 15 17 23 10
60 P*(xR1ab) 14 13 30 22 11 13 13 11–13 15 12 12 19 19 19 23 12
61 F*(xK) 14 13 30 23 11 11 12 17–23 14 10 12 21 15 19.2 20 12
62 E3b 14 13 30 24 10 10 13 17–19 14 10 12 20 14 17 20 12
63 E3b 14 13 30 24 10 11 13 16–18 14 10 12 20 16 16 22 11
64 P*(xR1ab) 14 13 30 24 10 13 13 11–14 14 12 11 19 15 16 25 12
65 P*(xR1ab) 14 13 30 24 10 13 13 11–14 15 12 12 19 15 18 23 12
66 P*(xR1ab) 14 13 30 25 10 14 13 11–14 15 12 12 19 16 18 23 11
67 F*(xK) 14 13 31 23 10 11 12 13–16 15 9 12 20 17 14 21 10
68 E3b 14 13 31 24 11 11 13 15–15 14 10 13 20 16 17 21 12
69 P*(xR1ab) 14 13 31 24 11 13 13 11–14 14 12 11 19 16 18 23 12
70 P*(xR1ab) 14 14 30 23 11 13 13 11–13 15 12 11 20 17 17 22 12
71 P*(xR1ab) 14 14 30 23 12 13 13 11–14 16 12 13 19 17 17 23 12
72 P*(xR1ab) 14 14 30 25 11 13 14 11–14 15 12 12 19 14 18 23 13
73 P*(xR1ab) 14 14 31 23 11 13 13 11–14 15 12 12 19 16 17 25 12
74 F*(xK) 15 12 28 21 10 11 13 14–14 16 10 11 21 16 15.2 20 12
75 F*(xK) 15 12 28 22 10 11 14 12–16 16 10 12 19 15 18 21 12
76 F*(xK) 15 12 28 22 10 11 14 13–14 14 10 11 21 15 15 20 12
79 F*(xK) 15 12 28 24 10 11 12 14–17 16 9 12 19 14 16 22 11
80 F*(xK) 15 12 28 24 11 11 12 13–17 16 9 12 19 13 16 22 11
81 F*(xK) 15 12 28 24 11 11 12 14–17 16 9 12 19 14 16 21 11
82 P*(xR1ab) 15 12 28 24 11 13 13 12–14 15 12 11 18 16 18 23 12
83 F*(xK) 15 12 28 25 10 11 12 13–17 16 9 11 19 13 16 21 11
84 F*(xK) 15 12 29 22 10 11 13 14–14 16 10 11 20 15 16 20 11
85 F*(xK) 15 12 29 22 10 11 13 14–14 16 10 11 21 16 18 20 12
86 F*(xK) 15 12 29 22 10 11 13 14–14 16 10 11 21 15 16 21 12
87 F*(xK) 15 12 29 22 10 11 14 13–14 16 10 11 21 15 16 20 12
88 F*(xK) 15 12 29 23 10 11 13 14–14 16 10 11 20 14 18 21 11
89 F*(xK) 15 12 29 23 10 11 13 15–15 16 10 11 19 14 17 21 11
90 F*(xK) 15 12 29 23 10 11 14 14–14 16 10 11 21 15 16 22 13
91 F*(xK) 15 12 29 23 10 12 15 14–15 16 10 12 21 15 17 20 12
92 F*(xK) 15 12 29 24 10 11 14 14–14 16 10 11 21 15 16 23 13
93 F*(xK) 15 12 30 21 10 11 14 14–15 16 11 12 21 16 16 20 13
94 F*(xK) 15 12 30 22 10 11 14 14–14 16 10 12 21 15 16 20 11
95 R1a1 15 13 27 25 10 11 13 11–14 14 11 11 20 16 16 25 13
96 F*(xK) 15 13 29 22 10 11 12 13–15 15 9 12 21 14 17 21 11
97 F*(xK) 15 13 29 22 10 11 13 13–14 16 10 11 20 15 16 22 11
98 F*(xK) 15 13 29 23 11 11 12 13–16 14 8 12 20 16 17 22 12
99 P*(xR1ab) 15 13 29 23 11 13 13 11–14 15 12 13 18 18 17 23 12
100 N3 15 13 29 23 11 13 14 11–14 14 10 10 19 14 17 22 11
101 P*(xR1ab) 15 13 29 24 11 13 12 11–14 15 12 12 19 15 18 25 12
102 P*(xR1ab) 15 13 29 24 11 13 14 11–14 15 12 12 17 16 17 24 11
103 R1a1 15 13 29 25 10 11 13 11–15 14 11 12 20 17 15 23 12
104 R1a1 15 13 30 24 10 11 13 12–14 14 11 10 20 17 15 23 11
105 R1a1 15 13 30 26 10 10 13 11–14 14 11 11 20 17 15 23 12
106 R1a1 15 13 30 26 11 11 13 11–14 14 11 10 20 16 15 23 12
107 F*(xK) 15 13 31 23 10 11 12 13–15.2 15 9 11 20 15 16 21 11
108 F*(xK) 15 13 31 23 10 12 14 15–15 14 10 13 20 15 15 21 11
109 P*(xR1ab) 15 13 31 24 10 13 12 12–14 15 12 14 19 15 16 23 12

Table 1 (continued)
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Biosystems) in a TETRAD2 thermal cycler (MJ Research)
using the thermal cycling conditions recommended by the
manufacturer. The amplification products were analyzed on
an ABI PRISM 3100 Genetic analyzer using 36-cm cap-
illary arrays, POP-6 and the dye set G5vb module. Analysis
of the data was performed using GeneScan software v. 3.7
andGenotyper v. 3.7NT. Fragment sizing was performed by
means of an internal size standard (GeneScan-500 LIZ size
standard) and the amplified samples were compared with
the provided allelic ladder (AmpFlSTRYfiler allelic ladder)
to designate the specific alleles present at each locus.

Gene and haplotype diversity (H) values and estimates
of the sampling variance were computed with the Arlequin
software [18].

Y-SNP data were taken from [19]. The nomenclature of
the Y-chromosomal haplogroups found followed the YCC
2003 Tree [20, 21]. Due to limited space, the Y-SNP haplo-
group structure of the Austrian population sample is pre-
sented on a reduced level of resolution in this article
(detailed haplogroup-related information is available from
the authors upon request).

Results and discussion

Y-STR haplotypes were determined from a sample of 205
men (135 unrelated men and 70 sons) from Tirol (Austria)
using the AmpFlSTRYfiler PCR amplification kit (Applied
Biosystems) that includes the 9-loci European minHt,
the 11-loci SWGDAM core set (minHt plus DYS438 and

DYS439) and, in addition, the markers DYS437, DYS448,
DYS456, DYS458, DYS635 (Y GATA C4) and Y GATA
H4. All minHts determined with the Yfiler kit were con-
cordant with previously published results [17, 22].

We analyzed the 17 markers of the Yfiler kit in 70 mei-
oses from confirmed father–son pairs. Only a single mu-
tation was found for the marker DYS390 (allele 24 to allele
25). No mutation was detected in the eight Y-STR loci that
are not included in the minHt.

The 17-loci Y-STR haplotypes of the 135 samples are
shown in Table 1 and the relative frequencies of the STR
loci are listed in Table 2. A total of 130 different haplotypes
(125 of them were unique) were identified, corresponding
to a haplotype diversity (H) of 0.9994 (see Table 3). This
means an increase of 19 Y lineages compared with the 111
different minHts (H=0.9952). By adding the data for the
highly polymorphic locus DYS464 [17], it was only pos-
sible to differentiate the lineages of samples 24 and 25, but
none of the other men showed identical Y-STR haplotypes
with the AmpFlSTRYfiler kit (see Table 1). The haplotype
diversity of the loci ranged from 0.506 (DYS391) to 0.866
(DYS385) for the entire sample set. Apart from the mul-
ticopy STR DYS385 the loci DYS458 (H=0.788), DYS456
(H=0.769) and DYS635 (H=0.752) showed the highest H
values of the Yfiler marker set (Table 3). Some of the Y-
STR loci showed variable H values in different Y-SNP
haplogroups, e.g. DYS437, DYS438, DYS448, whereas
other markers revealed a pattern with minor differences,
e.g. DYS456 and DYS458. A Y-SNP-haplogroup depen-
dency of H values can also be seen for the minHt and the

Sample Haplogroup Minimal haplotype DYS437 DYS438 DYS439 DYS448 DYS456 DYS458 DYS635 Y GATA H4

110 F*(xK) 15 13 31 24 11 11 13 15–15 15 10 12 20 15 17 22 11
111 R1a1 15 13 31 25 10 11 13 11–14 14 11 10 20 15 15 24 12
112 F*(xK) 15 14 30 24 10 12 15 15–16 14 10 11 19 14 14 21 12
115 F*(xK) 15 14 32 23 10 11 13 13–16 16 10 11 21 17 19 24 12
116 F*(xK) 16 12 28 24 10 11 12 13–17 16 9 12 19 13 16 22 11
117 F*(xK) 16 12 28 24 11 11 12 14–17 16 9 12 19 13 18 23 11
118 F*(xK) 16 12 29 22 10 10 14 15–15 16 10 13 21 16 16 24 12
119 F*(xK) 16 12 29 23 10 12 14 13–14 15 10 11 21 15 15 21 13
120 R1a1 16 13 29 25 10 11 13 11–14 14 11 11 20 16 16 23 12
121 R1a* 16 13 30 24 10 11 13 11–14 14 11 11 20 17 17 23 12
122 R1a1 16 13 30 24 11 11 13 10–14 14 11 11 19 15 16 24 12
123 R1a1 16 13 30 24 11 11 13 11–15 14 11 10 20 15 15 23 11
124 F*(xK) 16 13 30 24 11 11 13 14–15 15 10 12 20 15 17 22 11
126 R1a* 16 13 30 25 10 11 13 11–14 14 11 13 20 17 15 23 12
128 R1a* 16 13 30 25 10 11 13 11–14 14 11 10 20 18 15 23 12
129 R1a1 16 13 32 25 11 11 13 11–14 14 11 10 20 17 15 23 12
130 R1a1 16 14 30 24 11 11 13 11–14 14 12 10 20 16 16 23 13
131 R1a1 16 14 30 25 11 11 13 11–14 14 11 10 20 16 15 24 12
132 R1a1 16 14 30 26 11 11 13 10–14 14 11 10 20 16 15 23 12
133 R1a* 16 14 31 25 11 11 13 11–14 14 11 10 20 17 15 23 12
134 F*(xK) 17 12 29 24 10 11 14 12–14 15 10 13 20 17 18 24 11
135 F*(xK) 17 13 31 24 11 11 13 13–15 15 10 13 20 15 17 20 11

The loci of the minHt are (from left to right) DYS19, DYS389I, DYS389II, DYS390, DYS391, DYS392, DYS393 and DYS385

Table 1 (continued)
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Table 3 Estimated haplotype/gene diversities (H), sampling var-
iances (SV) and numbers of different lineages of the Yfiler set, the
SWGDAM core set, the minHt and of the individual markers in the

entire population sample and in four haplogroups representing the
population structure at a low level of resolution

Marker All samples, n=135 E, n=18 F*(xK), n=53 K*(xR1a), n=45 R1a, n=19

H SV Lineages H SV Lineages H SV Lineages H SV Lineages H SV Lineages

Yfiler 0.9994 ±0.0010 130 1.0000 ±0.0185 18 0.9985 ±0.0040 51 0.9980 ±0.0052 43 0.9942 ±0.0193 18
SWGDAM 0.9970 ±0.0016 118 0.9346 ±0.0524 14 0.9964 ±0.0048 49 0.9909 ±0.0072 38 0.9825 ±0.0259 17
minHt 0.9952 ±0.0019 111 0.9346 ±0.0524 14 0.9956 ±0.0049 48 0.9788 ±0.0106 33 0.9649 ±0.0358 16
DYS385 0.8656 ±0.0251 28 0.8366 ±0.0751 9 0.9194 ±0.0177 17 0.4737 ±0.0826 5 0.4561 ±0.1317 4
DYS458 0.7878 ±0.0134 10 0.7059 ±0.0877 5 0.7779 ±0.0351 9 0.7616 ±0.0356 6 0.4327 ±0.1167 3
DYS456 0.7693 ±0.0154 7 0.7124 ±0.0743 5 0.7337 ±0.0352 5 0.7091 ±0.0440 7 0.6842 ±0.0702 4
DYS635 0.7516 ±0.0246 7 0.7582 ±0.0504 4 0.7576 ±0.0304 6 0.4162 ±0.0857 4 0.3684 ±0.1254 3
DYS390 0.7381 ±0.0193 6 0.3856 ±0.1280 3 0.6967 ±0.0306 5 0.6404 ±0.0416 5 0.6023 ±0.0881 3
DYS389II 0.7305 ±0.0173 6 0.4510 ±0.1174 3 0.7257 ±0.0333 6 0.6081 ±0.0625 4 0.5322 ±0.1296 5
DYS19 0.7204 ±0.0207 8 0.2941 ±0.1193 2 0.6509 ±0.0534 7 0.3354 ±0.0771 3 0.4561 ±0.0852 2
DYS439 0.6924 ±0.0204 5 0.3856 ±0.1280 3 0.5871 ±0.0443 4 0.6657 ±0.0449 5 0.5556 ±0.1030 4
DYS438 0.6859 ±0.0230 6 0.0000 ±0.0000 1 0.3940 ±0.0693 4 0.1293 ±0.0667 3 0.1053 ±0.0920 2
DYS437 0.6659 ±0.0087 3 0.0000 ±0.0000 1 0.4949 ±0.0668 3 0.1687 ±0.0727 3 0.0000 ±0.0000 1
DYS448 0.6493 ±0.0182 5 0.2941 ±0.1193 2 0.6459 ±0.0276 3 0.2475 ±0.0828 4 0.1053 ±0.0920 2
Y GATA H4 0.5929 ±0.0259 5 0.6601 ±0.0593 3 0.5965 ±0.0516 4 0.4374 ±0.0809 5 0.3743 ±0.1296 3
DYS389I 0.5438 ±0.0316 4 0.1111 ±0.0964 2 0.4913 ±0.0576 4 0.4081 ±0.0816 3 0.3509 ±0.1112 2
DYS393 0.5318 ±0.0427 5 0.1111 ±0.0964 2 0.7003 ±0.0210 4 0.4485 ±0.0855 4 0.0000 ±0.0000 1
DYS392 0.5226 ±0.0336 5 0.1111 ±0.0964 2 0.1771 ±0.0677 3 0.1687 ±0.0727 3 0.1053 ±0.0920 2
DYS391 0.5062 ±0.0175 4 0.3660 ±0.1124 2 0.2932 ±0.0721 3 0.3354 ±0.0771 3 0.5146 ±0.0517 2

Table 2 Relative allele frequencies of the Yfiler markers (except for DYS385) in the population sample (n=135) as determined by simple
counting

Allele DYS19 DYS389I DYS389II DYS390 DYS391 DYS392 DYS393 DYS437 DYS438 DYS439 DYS448 DYS456 DYS458 DYS635 Y GATA H4

8 0.0074

9 0.0074 0.0815

10 0.5704 0.0222 0.0296 0.4370 0.1037 0.0222

11 0.0074 0.4148 0.6222 0.1407 0.3407 0.3556

12 0.0074 0.3037 0.0074 0.0296 0.1481 0.3185 0.4074 0.5259

13 0.1259 0.6000 0.3037 0.6519 0.0148 0.1407 0.0370 0.0889

14 0.3926 0.0889 0.0222 0.1556 0.3481 0.0074 0.1407 0.0222 0.0074

14.1 0.0074

15 0.3111 0.0148 0.3778 0.3037 0.2889

15.2 0.0074

16 0.1333 0.2741 0.2963 0.2444

17 0.0148 0.0074 0.1852 0.2148

18 0.0148 0.0296 0.1630

19 0.3926 0.0074 0.0370 0.0074

19.2 0.0074

20 0.4148 0.0074 0.0889

20.2 0.0074

21 0.0148 0.1704 0.1852

22 0.1704 0.1704

23 0.2667 0.4148

24 0.3852 0.0963

25 0.1333 0.0370

26 0.0296

27 0.0148

28 0.1852

29 0.3556

30 0.3185

31 0.1111

32 0.0148

13/15 0.0074

For DYS385 data, see [19]
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SWGDAM core set with lower values for haplogroup E
(see Table 3). With the 17-loci Yfiler set these small
differences are compensated.

The simultaneous analysis of 17 Y-STR systems offers a
high power of discrimination for minimum sample con-
sumption. Therefore, the Yfiler kit is a promising tool for
forensic applications. Evaluation work describing forensi-
cally critical parameters such as sensitivity, robustness and
reproducibility and mixture analysis as well as investiga-
tion of different types of forensic casework samples and
degraded DNA is ongoing.
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