r
BRIEF COMMUNICATION

Richard Zehner,! Ph.D.; Dietrich Mebs,* Ph.D.; and Hansjirgen Bratzke,* Ph.D.

Population Genetic Study of the Simultaneously Amplified Loci
HLA DQAI1, LDLR, GYPA, HBGG, D7S8, and GC in a German

Population Sample

REFERENCE: Zehner R, Mebs D, Bratzke H. Population genetic
study of the simultaneously amplified loci HLA DQAL, LDLR,
GYPA, HBGG, D7S8, and GC in a German population sample. J
Forensic Sci 1998;43(4):913-914.

ABSTRACT: A population genetic study of the HLA DQA1 and
the “‘Polymarker’’ loci LDLR, GYPA, HBG, D7S8, and GC has
been performed in a German Caucasian population (Frankfurt am
Main areq).

All loci are in Hardy-Weinberg equilibrium and no unexpected
association of loci hasbeen observed. Thedata of the aleledistribu-
tions are similar to those of other Caucasian populations. All six
loci together have a power of discrimination (PD) of 0.9996 and
an exclusion chance in paternity testing of 0.81.
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The commercialy available ** Polymarker’” Typing Kit (Ampli-
typeld PM PCR Amplification and Typing Kit, Perkin EImer, Nor-
walk, CT) is a well-characterized and validated PCR-Typing Kit
(2). Simultaneous amplification of the polymorphic loci HLA
DQAL,LDLR,GYPA, HBGG, thelocusD7S8, and GCispossible,
leading to a high combined power of discrimination (PD). This
paper presents population data of a German population sample
from the area of Frankfurt am Main.

Materials and Methods
Sample Preparation

Blood samples from 100 Caucasians originating in the Frankfurt
am Main area (Germany) were used. Genomic DNA was isolated
using standard proteinase K-digestion, phenol/chloroform extrac-
tion, and ethanol precipitation (2).
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Amplification and Typing

Amplification and typing was performed using the Amplitype
PM PCR Amplification and Typing Kit (Perkin EImer, Norwalk,
CT) according to the manufacturer's recommendations. HLA
DQA1 was typed with an diquot of the generated PCR products
on separate strips (HLA DQA1 Amplification and Typing Kit,
Perkin Elmer).

Satistical Analysis

The typing data were analyzed with the exact test to establish
Hardy-Weinberg equilibrium (3) and independence of the loci (4).
Furthermore, the heterozygosity rate, the power of discrimination
(PD) and the average exclusion rate in paternity cases was exam-
ined. All statistical analyses were performed using the software
included in the computer assisted fragment evaluation system
““DNA View'' (Ch. Brenner, Berkeley, CA.)

Results

Theallelefrequenciesin the present study are shown in compari-
son with other population studiesin Table 1. The results of statisti-
cal analysis are shown in Table 2.

Independence testing of loci gave a value of P > 0.05 when
comparing the typed loci with each other, except for the compari-
son of GC and HLA DQA1 whereaP value of 0.04 was calcul ated.

For all six loci, a combined power of discrimination of 0.9996
and a combined exclusion chance in paternity cases of 0.81 were
calculated.

Discussion

In the present study the distribution of the genotypes was found
to be in accordance with the expected values (Peyact-test > 0.05).
The independence test between the loci revealed P values > 0.05
each, except when the loci GC and HLA DQAL are compared,
where the value of P is 0.04. However, this observation does not
necessarily mean non-independence, because in 15 statistical tests
this observation is not completely unexpected.

The present data reveal ed no remarkable differencesin the alele
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TABLE 1—Comparison of the obtained allele—frequencies of each TABLE 2—Results of the statistical tests for Hardy—Weinberg
locus with other databases. equilibrium (HWE), heterozygosity, power of discrimination (PD) and
exclusion-chance in paternity cases (PE) for the investigated loci in the
German us Frankfurt population sample.
Locus (Frankfurt area) German  Swiss  Caucasians
(Alleles) N = 100 (5.6) ) ) HLA
LDLR GYPA HBGG D7S8 GC DQAl
LDLR
A 0.40 0.45 0.44 0.45 HWE: p = 0.08 0.28 0.80 032 0.83 0.96
B 0.60 0.55 0.56 0.55 Heterozygosity 048 050 050 045 056 081
GYPA PD 0.61 0.62 0.63 059 074 0.94
A 0.56 0.53 0.52 0.58 PE 0.18 0.19 0.19 0.17 0.30 0.62
B 0.44 0.47 0.48 0.42
HBGy
A 0.54 0.52 0.48 0.47
B 0.455 0.47 0.52 0.52
C 0.005 0.006 0 0.007 References
D7S8
A 0.67 0.59 0.58 0.59 1. Budowle B, Lindsey JA, DeCou JA, Koons BW, Giusti AM,
B 0.33 0.41 0.42 0.41 Comey CT. Validation and population studies on the loci LDLR,
GC GYPA, HBGG, D7S8, GC (PM loci) and HLA DQa using amulti-
A 0.26 0.32 0.28 0.26 plex amplification and typing procedure. J Forensic Sci 1995;40:
B 0.15 0.11 0.18 0.17 45-54.
C 0.59 0.57 0.54 0.57 2. Maniatis T, Fritsch EF, Sambrook J. Molecular doning: A labora-
HLA DQa tory manual. New York: Cold Spring Harbor Lab Press, 1989.
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