
Abstract In the present investigation of the D8S1132 lo-
cus 31 selected alleles were sequenced. In total there
were 9 distinguishable alleles found to increase in size by
regular 4 bp increments from 134 to 170 bp with a repeat
array following the pattern (TCTA)n TCA (TCTA)n. One-
third of the sequenced alleles exhibited an altered repeat
sequence TCTG TCTA at the 3′ flanking region of the re-
peat array. A nomenclature for the designation of D8S1132
alleles is proposed on the basis of this sequence data and
in accordance with the ISFH recommendations. The allele
distribution of the D8S1132 locus has been investigated in
three German populations (Halle-, Münster-, and Wies-
baden area) with frequencies ranging from 0.004 to 0.24.
No deviation from Hardy-Weinberg equilibrium could be
observed. The heterozygosity was 0.83 and the discrimi-
nation power 0.96 for the Halle population.
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Introduction

The short tandem repeat (STR) system D8S1132 (also
known as G08685, CHLC, GATA26E03, D8S1132 – Gene-
bank information) was examined in three German popula-
tion samples. Allele frequency data were calculated and

an allelic ladder containing 10 alleles was established by
sequencing selected alleles.

Material and methods

Three population samples: unrelated German Caucasians from the
areas around Halle/Saale, Münster and Wiesbaden.

DNA was Chelex-extracted as described previously (Wiegand
et al. 1993a).

DNA amplification and electrophoresis: From 200 µl Chelex-
extracted DNA, 1–2 µl were used for PCR in a buffer consisting of
1 U of Taq polymerase (Promega, USA), 0.2 µM each primer, 100
µM of each nucleotide in 50 mM KCl, 10 mM Tris-HCl (pH 9.0),
1.5 mM MgCl2, 0.01% gelatine and 0.1% Triton-X 100 adding 10 µg
BSA (Sigma 3350, München, Germany) in a total volume of 25 µl.

PCR primers and conditions: D8S1132 primer 1: 5′-GGC TAG
GAA AGG TTA GTG GC, primer 2: 5′-CCC TCT CTC TTT CGA
GCA AT; amplification protocol: 94°C – 1 min, 61°C – 1 min,
72°C – 1 min; 30 cycles. Biometra PC Thermocycler (Göttingen,
Germany) – Halle population sample and Münster population sam-
ple; Perkin Elmer 480 (ABI, Weiterstadt, Germany) – Wiesbaden
population sample.

The amplified alleles were resolved by high resolution poly-
acrylamide gel electrophoresis using previously described methods
(Rand et al. 1992; Wiegand et al. 1993a, b; Schneider and Rand
1996).

Isolation of silver stained fragments, subsequent Taq-cycle-se-
quencing and sequence analysis was performed as described previ-
ously (Brinkmann et al. 1996).

Statistical analysis: Test for heterogeneity between populations:
R × C contingency table (G. Carmody, Ottawa, Canada). Discrim-
ination power according to Jones (1972); Hardy-Weinberg equilib-
rium: exact test (Guo and Thompson 1992, HWE 3.0 software
from C. Puers, Münster, Germany).

Results and discussion

The frequency profiles in the three populations appeared
very similar (Table 1) and no significant differences were
found carrying out the test simulation for all 3 populations
(Table 2; P > 0.05; R × C contingency table). In contrast,
if pairwise comparisons were performed, a significant de-
viation was found between the Wiesbaden and the Halle
data. Because usually no significant deviations within eth-
nically closely related population groups such as German
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Caucasians have been found in STR systems (Hucken-
beck et al. 1996), this deviation may be caused by sam-
pling which may be compensated if the sample sizes
were larger.

The allele frequency distribution was unimodal with 5
common alleles and 4 rarer alleles in the Halle population
sample (Table 1) leading to a heterozygosity rate of 0.83
and a discrimination power of 0.96. The mean exclusion
chance of 0.71 showed that this STR is also very useful
for paternity analysis. No deviation from Hardy-Weinberg
equilibrium was found.

Sequence data from the repeat regions of 31 arbitrarily
chosen D8S1132 alleles show a complex sequence com-
position which is related to the HumVWFA31 (VWA) 
repeat unit (Möller et al. 1994; Brinkmann et al. 1996)
(Table 3). On the basis of this sequence data the repeat
structure is designated as (TCTA)5–11 TCA (TCTA)9–13
(TCTG)0–1 (TCTA).

As we know from other STRs with a more complex se-
quence composition (e.g. VWA), one can expect that se-
quencing of further alleles will lead to the detection of
new variants. 

However, one-third of the totally sequenced alleles ex-
hibited an altered repeat sequence TCTG TCTA at the 3′
flanking region of the repeat array. The occurrence of the
TCTG motif can be explained by a A to G transition, sim-
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Table 1 Allele frequency data of 3 German populations (n num-
ber of individuals. H heterozygosity rate)

Allele Halle Münster Wiesbaden
n = 100 n = 134 n = 97

16 0.010 0.004 0.015
17 0.085 0.093 0.124
18 0.230 0.194 0.237
19 0.105 0.145 0.180
20 0.160 0.131 0.124
21 0.140 0.142 0.113
22 0.145 0.112 0.098
23 0.070 0.142 0.062
24 0.040 0.022 0.046
25 0.015 0.015

H 0.83 0.79 0.79

Table 2 Population comparisions using an R × C contingency table (G. Carmody software) with 1000 simulations (S.E. = standard er-
ror, significant deviation: P-value < 0.05)

Population comparison Chi-square P-value G-statistic P-value

Halle – Wiesbaden 17.53 0.035 ± 0.0074 (S.E.) 18.96 0.035 ± 0.0068 (S.E.)
Halle – Münster 11.15 0.265 ± 0.0058 (S.E.) 11.42 0.294 ± 0.0058 (S.E.)
Münster – Wiesbaden 15.10 0.089 ± 0.0090 (S.E.) 16.70 0.073 ± 0.0082 (S.E.)

Halle – Münster – 27.53 0.067 ± 0.0079 (S.E.) 30.20 0.052 ± 0.0070 (S.E.)
Wiesbaden

Table 3 Allele nomenclature,
sequence composition and
fragment length of 31 alleles

Allele Alleles Sequence composition Fragm. length
designation sequenced

16 1 (TCTA)5 TCA (TCTA)9 TCTG TCTA 134 bp

17 2 (TCTA)5 TCA (TCTA)10 TCTG TCTA 138 bp
1 (TCTA)6 TCA (TCTA)10 TCTA

18 1 (TCTA)5 TCA (TCTA)11 TCTG TCTA 142 bp
6 (TCTA)6 TCA (TCTA)11 TCTA

19 1 (TCTA)8 TCA (TCTA)9 TCTG TCTA 146 bp
5 (TCTA)6 TCA (TCTA)12 TCTA

20 1 (TCTA)5 TCA (TCTA)13 TCTG TCTA 150 bp
1 (TCTA)6 TCA (TCTA)13 TCTA
1 (TCTA)9 TCA (TCTA)10 TCTA

21 1 (TCTA)10 TCA (TCTA)10 TCTA 154 bp
1 (TCTA)9  TCA (TCTA)10 TCTG TCTA
1 (TCTA)8 TCA (TCTA)11 TCTG TCTA

22 2 (TCTA)10 TCA (TCTA)11 TCTA 158 bp
1 (TCTA)9 TCA (TCTA)11 TCTG TCTA
1 (TCTA)9 TCA (TCTA)12 TCTA

23 1 (TCTA)11 TCA (TCTA)11 TCTA 162 bp
1 (TCTA)11 TCA (TCTA)10 TCTG TCTA

24 1 (TCTA)11 TCA (TCTA)12 TCTA 166 bp

25 1 (TCTA)11 TCA (TCTA)13 TCTA 170 bp
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ilar to the sequence variants which were found in VWA
(Brinkmann et al. 1996). So far we identified 10 distin-
guishable alleles which increase in size by regular 4 bp in-
crements ranging from 134 to 170 bp. In accordance with
the previously reported recommendations of the Interna-
tional Society of Forensic Haemogenetics (Bär et al. 1997),
alleles are designated according to the total number of re-
peat units each allele contains. Therefore, the proposed
designation for D8S1132 alleles range from 16 for an 134
bp allele to 25 for an 170 bp allele. The obviously con-
served TCA-motif within the repeat array was not in-
cluded into the allele nomenclature.

To estimate the sensitivity of the D8S1132 system and
its relevance for stain analysis, we investigated problem-
atical stain extracts in which the DNA amount was the

limited parameter. For example, DNA typing was carried
out on epithelial cells which were transferred from the
hands of the suspect onto the neck of the victim in a stran-
gulation case (Wiegand and Kleiber 1997). The DNA pat-
terns of the victim and the suspect could be successfully
amplified (Fig.1) demonstrating that the sensitivity of this
STR is in range of 20–50 pg template DNA.
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Fig.1 D8S1132 result of epithelial cells which were removed
from the neck of the victim (V), S = suspect; the stain pattern (St)
shows a mixture which corresponds to the combined phenotypes of
the suspect and the victim. Lanes 1,4 = allelic ladder (VWA-Ladder
was used for typing which comigrated to the D8S1132 alleles; allele
16 matched the VWA-allele 14, 17 machted VWA-allele 15 etc.;
non-denaturing PAGE [Allen et al. 1989; Wiegand et al. 1993 a, b])


