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	 ABSTRACT

	 The DYS385 locus, consisting of two linked 
short tandem repeat (STR) subloci, is the polymor-
phic marker on the Y chromosome. The distribution 
of DYS385 genotypes was studied in 51 fertile and 
49 azoospermic male individuals from the Aegean 
Region of Turkey. Genotype 14-17 was the most 
frequently observed genotype, and the gene diver-
sity value of the Aegean population (n = 100) was 
0.946 in this study. Results of the analyses show 
that there is a statistically significant difference 
between azoospermic and fertile males in terms of 
the DYS385 polymorphism. In addition, the results 
demonstrate that the DYS385 locus is very useful 
for human identification in forensic cases and pater-
nity tests in the Aegean Region of Turkey.
	 Key words: Aegean Region; DYS385 polymor-
phism; Forensic genetics; Genotypes; Short tandem 
repeat (STR); Turkey

	 INTRODUCTION

	 The Y chromosome DNA polymorphism is a 
male-specific genetic marker. The Y chromosome 
contains a record of all the mutational events that 
occurred in a man’s ancestors, reflecting the his-
tory of this paternal lineage. Thus, this makes Y 
chromosome polymorphisms very useful at differ-
ent levels, including the study of population history 
and forensic analysis [1-3]. These polymorphisms 
include small and large scale rearrangements, such 
as insertions, deletions, duplications and inversions; 
and those associated with tandemly repeated DNA 
sequences ranging from large satellite loci to mini- 
and microsatellites [4].
	 Studies of Y chromosome short tandem repeats 
(STRs) have become increasingly important be-
cause of their usefulness in forensic and population 
genetics [4-6]. In forensic cases, Y-linked STRs are 
particularly useful for the identification of human 
remains as well as in rape cases with mixed male-
female stain samples [7]. One of the evident ap-
plications of the Y chromosome STR analysis is in 
rapes committed by azoospermic individuals [6,8].
	 Recently, a large number of Y-linked STR loci 
have been characterized as two fragments of vari-
able sizes obtained using a single primer pair. One of 
these loci, DYS385, which is a highly polymorphic 
system, has recently been characterized in more de-
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tail regarding repeat structure as well as variability 
in different populations [8,9]. The DYS385 locus 
consists of two linked STR subloci that includes a 
uniform 4 bp repeat structure, GAAA (10). These 
two alleles of variable sizes are obtained when this 
locus is amplified through polymerase chain reaction 
(PCR) by using one primer pair, and it is regarded as 
a single haplotype. Therefore, haplotype analysis of 
the DYS385 locus is expected to provide powerful 
information for forensic casework [9,11,12]. In this 
study, we aim to report the distribution of DYS385 
genotypes of 49 unrelated azoospermic and 51 fer-
tile males from the Aegean Region of Turkey, and 
to arrive at a conclusion as to whether or not the 
DYS385 is a highly polymorphic STR system for 
population of the Aegean Region of Turkey.

	 MATERIALS AND METHODS

	 Forty-nine azoospermic males referred to the 
Family Planning and Infertility Research Treat-
ment Center in the Aegean Region of Turkey and 51 
males with proven fertility, were analyzed. Forty-
nine azoospermic males, who had non obstructive 
azoospermia and normal endocrine or hereditary 
findings, were obtained for the present study [13], 
together with 51 males with proven fertility, who 
had had a child in the last 5 years. The study was 
designed in accordance with the Helsinki Declara-
tion of 1975 on human experimentation and signed 
informed consent was obtained from all enrollees.
	 Blood samples were taken from all cases. Ge-
nomic DNA was extracted from 2 mL of peripheral 
blood samples which were collected in tubes con-
taining EDTA as anticoagulant by using a Nucleo-
Spin (Macherey-Nagel GmbH & Co. KG, Düren, 
Germany) isolation kit. The primer sequences, as 
originally described by Gerken et al. (GDB acces-
sion nos. L36701 and L36702, unpublished), were 
used in the PCR. DYS385-1 and DYS385-2B prim-
ers were used. These primer sequences are as fol-
lows: (DYS385-1) 5’-AGC ATG GGT GAC AGA 
GCT A-3’; (DYS385-2B) 5’- CCA ATT ACA TAG 
TCC TCC TTT C-3’.
	 The PCR was performed according to the 
method described by Schneider et al. [9]. The PCR 
amplification protocol was carried out as follows 
(using a TC-1 thermocycler; Perkin Elmer, Lan-
gen, Germany): initial denaturation for 2 minutes at 

94°C then a touchdown PCR [14] with denaturation 
for 30 seconds at 94°C, annealing for 30 seconds 
at decreasing temperatures of 59-57°C (3X two cy-
cles at each temperature), extension for 1 minute at 
72°C, followed by 29 cycles as above with at a 56°C 
annealing temperature, and a final extension for 7 
minutes at 72°C. Electrophoretic separation of am-
plified PCR products was performed using a non de-
naturing 7% polyacrylamide gel followed by silver 
staining. Genotype frequencies and gene diversity 
value were calculated according to Nei [15].

	 RESULTS AND DISCUSSION

	 The DYS385 genotype frequencies and gene di-
versity in azoospermic and fertile individuals in the 
Aegean Region of Turkey are shown in Table 1. A to-
tal of nine different alleles (9, 10, 11, 12, 14, 16, 17, 
19, 24) were observed and allele 24 was seen only in 
fertile males. In azoospermic males, genotypes car-
rying allele 14 were the most frequent with 50.8% 
and allele 12 was present in 31% of fertile males. 
Overall, 31 different genotypes were found and 22 
of these were observed in azoospermic males, while 
26 were found in the fertile males. In this study, 
genotype 14-17 (12%) was the most common in the 
Aegean Region of Turkey. In azoospermic males, 
the frequencies were more evenly distributed with 
genotype 14-17 (18.3%), genotype 14-16 (12.2%) 
and genotype 11-14 (10.2%). Frequently seen geno-
types in fertile males were 10-16, 11-12, 12-19, 14-
16 and 17-19, respectively. Genotype 14-17 showed 
the biggest difference, with a frequency of 0.183 in 
azoospermic males and a frequency of 0.058 in fer-
tile males. The genotype frequencies differed signif-
icantly (χ2: 47.75, p <0.05) (Table 1). We can thus 
say that the polymorphism of DYS385 differs from 
azoospermic to fertile individuals in the Aegean Re-
gion of Turkey.
	 In previously published studies from other re-
gions of Turkey, a number of different genotypes 
were described [16-18]. Overall, the alleles 8 to 20 
and 24 were present in 64 different genotypes, 33 of 
which were not observed in the present study, and 
10 of which were seen only in this study, but not ob-
served in the other studies. In these previous Turk-
ish studies, genotype 11-14 at the locus DYS385 
had been the most frequent allele combination with 
ratios of 0.0952, 0.1416 and 0.1250, respectively.
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DYS385 Genotype Asoospermic (n = 49) Fertile (n = 51) Pooled Results (n = 100)

Allele n Frequency n Frequency n Frequency
9/10 – – 1 0.019 1 0.01
9/11 1 0.020 2 0.039 3 0.03
9/12 – – 1 0.019 1 0.01
9/24 – – 1 0.019 1 0.01
10/10 – – 1 0.019 1 0.01
10/11 3 0.061 – – 3 0.03
10/12 1 0.020 2 0.039 3 0.03
10/16 – – 4 0.078 3 0.03
10/17 1 0.020 2 0.039 3 0.03
10/19 – – 1 0.019 1 0.01
10/24 – – 1 0.019 1 0.01
11/11 1 0.020 1 0.019 2 0.02
11/12 1 0.020 4 0.078 5 0.05
11/14 5 0.102 2 0.039 7 0.07
11/16 1 0.020 2 0.039 3 0.03
11/17 1 0.020 – – 1 0.01
11/19 1 0.020 – – 1 0.01
11/24 – – 1 0.019 1 0.01
12/12 1 0.020 1 0.019 2 0.02
12/14 1 0.020 1 0.019 2 0.02
12/16 4 0.081 1 0.019 5 0.05
12/17 2 0.040 2 0.039 4 0.04
12/19 1 0.020 4 0.078 5 0.05
14/14 1 0.020 – – 1 0.01
14/16 6 0.122 4 0.078 10 0.10
14/17 9 0.183 3 0.058 12 0.12
14/19 3 0.061 2 0.039 5 0.05
16/16 2 0.040 – – 2 0.02
16/17 2 0.040 2 0.039 4 0.04
16/19 – – 1 0.019 1 0.01
17/19 1 0.020 4 0.078 5 0.05

Total 49 1.000 51 1.000 100 1.000

Table 1. DYS385 genotype frequencies in azoospermic and fertile males from the Aegean Region of Turkey

χ2: 47.75, p <0.05.
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n Gene Diversity Population References

146 0.870 (87%) Germany 9

100 0.950 (95%) China 9

100 0.930 (93%) Japan 9

95 0.960 (96%) Thailand 9

125 0.945 (95%) Italy 11

270 0.960 (96%) Japan (Miyazaki) 31

117 0.984 (98%) Japan 19

316 0960 (96%) Korea 20

140 0.825 (83%) Portugal 21

120 0.925 (93%) Mexico 22

152 0.710 (71%) Lithuania 23

145 0.703 (70%) Latvia 23

133 0.780 (78%) Estonia 23

84 0.952 (95%) Turkey (Marmara) 16

111 0.825 (83%) Spain (Southwest) 24

200 0.960 (96%) Turkey 18

51 0.615 (62%) Spain (Majorca) 25

38 0.725 (73%) Spain (Minorca) 25

20 0.755 (76%) Spain (Valencia) 25

149 0.943 (94%) Thailand (North) 26

116 0.950 (95%) Japan (Tottori) 12

158 0.930 (93%) Japan (Thane) 12

131 0.950 (95%) Japan (Amami) 12

94 0.950 (95%) Korea (Soeul) 12

113 0.953 (95%) Turkey (Central Anatolia) 17

112 0.890 (89%) China 27

260 0.942 (94%) USA (African American) 28

244 0.838 (84%) USA (Caucasian) 28

143 0.901 (90%) USA (Hispanic) 28

133 0.861 (86%) Austria 29

357 0.925 (93%) Mexico (Chihuahua-Jalisco) 30

100 0.946 (94%) Turkey (Aegean) This study

Table 2. Gene diversity of the DYS385 locus in some populations
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	 While DYS385 had an exclusion chance of 
0.917 in azoospermic males, this value was 0.949 in 
fertile males. For the combined subjects, this value 
was 0.946. This confirmed the results of the pre-
vious Turkish studies [16-18]. These results dem-
onstrate that the DYS385 locus is very useful for 
human identification in forensic cases and paternity 
tests in the Aegean Region of Turkey.
	 When our results were compared with other 
previously published studies [9,11,12,19-30] from 
Asia, Europe and the USA, different results for the 
DYS385 locus were obtained in a population from 
Spain, Portugal, USA, Latvia, etc., and similar re-
sults in a population from China, Japan, USA, Italy, 
etc. (Table 2). From the results of the table, it can 
be seen that the gene diversity of the DYS385 locus 
was very high but varied in the different popula-
tions.
	 In conclusion, this is the first study about the 
DYS385 gene polymorphism in the Aegean Region 
of Turkey, and in which azoospermic and fertile 
males were compared for the first time. Results of 
the present study reveal quite a high genetic diver-
sity of the DYS385 locus, and different genotype 
frequencies could be seen in many regions of Tur-
key. At the same time, the results demonstrate that 
the DYS385 locus is very useful for human identifi-
cation in forensic cases and paternity tests.
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