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Abstract The genotype distributions for the short tan-
dem repeat systems (STRs) HUMVWA and HUMTHO1
have been studied in 128 unrelated Caucasians froméAus-
tria. The allelic distributions were in accordance with
Hardy-Weinberg expectations. The heterozygosities were
0.82 and 0.81, whereas the mean exclusion chance was
0.62 and 0.55, respectively. In one person, a VWA-allele
consisting of 11 repeats was found.
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Introduction

In recent years, short tandem repeat systems (STRs) have
gained importance in forensic analysis of biological spec-
imens as well as in paternity testing [1]. Among the most
often used are HUMVWA [2] and HUMTHOI [3], both
tetrameric repeat systems. This study was performed to ob-
tain allele frequencies in an Austrian population sample.

Materials and methods

Blood from 128 unrelated Austrian caucasians was extracted using
the SuperQuickGene kit (AGTC, Denver, Colo). PCR and elec-
trophoresis was performed according to [4] for HUMTHO1 and (5]
for HUMVWA. Ladders were purchased from Serac (Bad Hom-
burg, FRG). Sequencing of the small HUMVWA-allele found in
this study was performed as previously described [6].

Statistics

The mean exclusion chance (ME, AVACH) was calculated ac-
cording to Kriiger et al. [7], The discriminating power was calcu-
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lated as 1-Z (expected phenotype frequencies)? [8]. For checking
the Hardy-Weinberg expectations, chi’-tests were performed. Also
the comparisons of the allele frequencies between different popu-
lations were done by chi? tests of R*C contingency tables. For the
chi? tests alleles with less than 5% were pooled.

Results and discussion

The allelic frequencies of both STRs for Austrians (this
study), Germans [4, 5] and US-Blacks [9, 10], are pre-
sented in Table 1.

For HUMVWA 24 genotypes were found correspond-
ing to 9 alleles (Table 2). The heterozygosity rate was
0.82, the mean exclusion chance (ME) was 0.62 and the
discriminating power (DP) was 0.93. No deviation from
Hardy-Weinberg expectations was found (chi?: 13.52, df=
19, p=0.8-0.9).

Table 1 Allele frequencies for HUMTHO1 and HUMVWA in
Austrians, Germans [4, 5] and US-Blacks [9, 10]

HumTh01 Austrians Germans US Blacks
(n=256) (n=220) (n =740)

6 0.207 0.207 0.135

7 0.219 0.180 0.370

8 0.129 0.126 0.211

9 0.113 0.171 0.146

9,3 0.32 0.302 0.138

10 0.012 0.014 -

HumVWA (n=250) (n=642) (n=202)

11 0.004 - —

13 0.004 0.005 0.005

14 0.102 0.110 0.069

15 0.122 0.098 0.223

16 0.205 0.210 0.243

17 0.283 0.270 0.203

18 0.213 0.210 0.158

19 0.055 0.077 0.084

20 0.012 0.017 0.010

21 - 0.002 0.005
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Table 2 Phenotypes for HUMTHO1 and HUMVWA and their

frequencies in an Austrian population sample

HUMVWA HUMTHO1

Allele Ob- Frequency Allele Ob-  Frequency
served served

11//15 1 0.009 6//6 3 0.025

13//16 1 0.009 6//7 17 0.143

14//14 2 0.018 6//8 11 0.092

14//15 6 0.053 6//9 4 0.034

14//16 3 0.027 6//9.3 16 0.134

14//17 5 0.044 17 5 0.042

14//18 4 0.035 7//8 7 0.058

14//19 3 0.027 7119 3 0.025

14//20 1 0.009 7//9.3 19 0.160

15//15 2 0.018 8//8 1 0.008

15//16 4 0.035 8//9 4 0.034

15//17 11 0.097 8//9.3 11 0.092

15//18 5 0.044 9//9 4 0.034

15//19 2 0.018 9//9.3 9 0.076

16//16 6 0.053 9//10 2 0.017

16//17 16 0.142 9.3/93 11 0.092

16//18 12 0.106 9.3//10 1 0.008

16//19 5 0.044 Total 128

17//17 8 0.071

17//18 16 0.142

17//19 4 0.035

17//20 2 0.018

18//18 4 0.035

18/19 2 0.018

Total 125

Fig.1 Pherogramm of the small HUMVWA-allele. Lane A and
D: Allelic ladders (including alleles 13 through 21). Lane B: Alle-

les 16 and 17. Lane C: alleles 11 and 15

Testing for population homogeneity revealed no dif-
ferences between Germans and Austrians (chi?: 2.3, df: 3,
p = 0.8-0.9), but significant differences between US-
Blacks and Austrians (chi*: 16.94, df: 5, p= 0.001-0.005).

In one person an allele was found that migrated dis-
tinctly faster than the allele 13 (Fig. 1). Sequencing of this
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allele proved that it had a length of 126bp and consisted
of 11 repeats and regular flanking regions. The repeat
structure was TCTA (TCTG);(TCTA),. Alleles with less
than 13 repeats are uncommon in caucasians and have
been found in non-caucasians (B. Brinkmann, pers. com-
munication) and non-human primates only [11].

For HUMTHO!1 a total of 17 genotypes were found
corresponding to 6 alleles (Table 2). The heterozygosity
rate was 0.81, ME was 0.55 and DP 0.91. No deviation
from Hardy-Weinberg expectations was found (chi?:
15.55, df: 14, p = 0.4-0.3).

Testing for population homogeneity revealed no differ-
ences between Germans and Austrians (chi%: 3.85, df: 4,
p = 0.4-0.5), but significant differences between US-
Blacks and Austrians (chi?: 49.14, df: 4, p < 0.0005).

No mutations were found in 14 paternity cases con-
firmed by classical systems.

In conclusion both systems proved to be of value for
paternity testing (combined ME: 0.83) in an Austrian pop-
ulation sample.

Acknowledgement The authors wish to thank Marianne Schii-
renkamp for her help in sequencing the small VW A-allele.

References

1. Brinkmann B (1992) The use of STRs in stain analysis. In: Pro-
ceedings from the third international symposium on human
identification. Promega, Madison Wis. pp357-373

2. Kimpton CP, Walton A, Gill P (1992) A further tetranucleotide
repeat polymorphism in the VWA gene. Hum Mol Genet 1:
287-289

3.Polymeropoulos MH, Xiao H, Rath DS, Merril CR (1991)
Tetranucleotide repeat polymorphism at the human tyrosine
hydrolase gene (TH) Nucleic Acids Res 18:3753

4. Wiegand P, Budowle B, Rand S, Brinkmann B (1993) Forensic
validation of the STR systems SE33 and TC11. Int J Legal Med
105:315-320

5.Moller A, Wiegand P, Griischow C, Seuchter SA, Baur MP,
Brinkmann B (1994) Population data and forensic efficiency
values for the STR systems HUMVWA, HUMMBP, and
HUMFABP. Int J Legal Med 106:183-189

6.Moller A, Meyer E, Brinkmann B (1994) Different types of
structural variation in STRs: HumFES/FPS, HumVWA and
Hum D21S11. Int J Legal Med 106:319-323

7.Kriiger J, Fuhrmann W, Lichte KH, Steffens C (1968) Zur Ver-
wendung des Polymorphismus der sauren Erythrocytenphos-
phatase bei der Vaterschaftsbegutachtung. Dtsch Z Gerichtl
Med 64:127-146

8.Fisher R (1951) Standard calculations for evaluating a blood
group system. Heredity 5:95-102

9.Sajantila A, Pacek P, Lukka M, Syvinen AC, Nokelainen P,
Sistonen P, Peltonen L, Budowle B (1994) A microsatellite
polymorphism in the von Willebrand Factor gene: comparison
of allele frequencies in different population samples and evalu-
ation for forensic medicine. Forensic Sci Int 68:91-102

10.Edwards A, Hammond HA, Jin L, Caskey CT, Chakraborty R
(1992) Genetic variations at five trimeric and tetrameric tan-
dem repeat loci in human population groups. Genomics 12:
241-253

11.Meyer E, Wiegand P, Rand SP, Kuhlmann D, Brack M,
Brinkmann B (1995) Microsatellite polymorphisms reveal phy-
logenetic relationships in primates. J Mol Evol (in press)



