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Abstract

Allele and genotype frequencies for the ten STR loci D3S1358, VWA, D16S539, D2S1338,
D8S1179, D21S11, D18S51, D19S433, TH01, FGA were determined in a Swiss Caucasian
population sample (n5206) using the AmpFISTR SGM Plus Amplification kit. Electrophoresis
was carried out on an ABI PRISM CE 310 Genetic Analyzer instrument. Previously, allele
frequencies were published for the 13 STR loci D3S1358, VWA, FGA, D8S1179, D21S11,
D18S51, D5S818, D13S317, D7S820, THO1, TPOX, CSF1PO and D16S539 for the same
samples (n5206) amplified with the AmpFISTR Profiler Plus and Cofiler PCR Amplification kits
[1]. Since the results for the eight loci D3S1358, VWA, FGA, D8S1179, D21S11, D18S51, THO1,
D16S539 shared between the AmpFISTR SGM Plus, Profiler Plus and Cofiler PCR Amplification
kits already are published, only the allele frequencies for the two STR loci D2S1338 and D19S433
are reported in this paper. The two loci meet Hardy–Weinberg expectations. In addition, there is
little evidence for association of alleles among the 15 loci (amplified with the Profiler, Cofiler, and
SGM Plus amplification kits). The allelic frequency data can be used in forensic analyses to
estimate the frequency of a multiple STR locus DNA profile in the Swiss population.  2000
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1. Introduction

Several forensic laboratories in Europe currently use the six STR loci VWA,
D8S1179, D21S11, D18S51, TH01, FGA and the Amelogenin locus (the loci in the
‘Second Generation Multiplex – SGM’ amplification mix) for forensic casework and
national DNA databases. To provide a higher power of discrimination, four additional
STR loci (D3S1358, D16S539, D2S1338, D19S433) are now available in a commercial
kit that enables multiplex amplification of ten STR loci and the Amelogenin locus in a
single PCR reaction (AmpFISTR SGM Plus kit; Perkin-Elmer /ABD, Foster City, CA).

Of the ten loci amplified with the AmpFISTR SGM Plus kit, eight are present in the
13 core loci that comprise the Combined DNA Index System (CODIS) database in the
US and Canada. These 13 core loci are: D3S1358*, VWA*, FGA*, D8S1179*,
D21S11*, D18S51*, D5S818, D13S317, D7S820, THO1*, TPOX, CSF1PO and
D16S539* (the eight loci in common are marked *). These 13 loci can be amplified
using the AmpFISTR Profiler Plus and Cofiler PCR Amplification kits and Swiss
Caucasian population data have been established [1]. The use of the AmpFISTR SGM
Plus kit would allow an international exchange of STR profiles.

This study presents allele frequency data in the Swiss Caucasian population for the
two STR loci D2S1338 and D19S433, since results for the other loci have been
previously published [1] using the same population samples (n5206). The data
demonstrate that all ten loci amplified with the AmpFISTR SGM Plus PCR Amplifica-
tion kit are useful for providing estimates of the frequency of a DNA profile in identity
testing cases.

2. Material and methods

Details of the Swiss Caucasian population sample, DNA extraction and quantification
procedures were described previously [1]. A total of 206 individuals have been typed for
te STR loci and the Amelogenin locus, using the AmpFISTR SGM Plus kit (Perkin-
Elmer /ABD, Foster City, CA). Reactions for PCR were prepared according to the
manufacturer’s recommendations except that the PCR volume was 25 ml using 2 ng of
template DNA. A Perkin-Elmer GeneAmp PCR System 9600 thermal cycler was used
for the PCR. PCR conditions were: 958C for 11 min, followed by 28 cycles at 948C for 1
min, 598C for 1 min, and 728C for 1 min. A final extension was conducted at 608C for
45 min, 258C hold.

AmpFISTR SGM Plus amplification products were subjected to electrophoresis on an
ABI PRISM 310 Genetic Analyzer instrument as previously described [1].

Statistical evaluations were performed using a software package provided by Ranajit
Chakraborty, University of Texas School of Biomedical Sciences, Houston, Texas [1].

3. Results and discussion

The observed allele frequencies in the Swiss population sample for the ten STR loci
are shown in Table 1. All loci are highly polymorphic. The observed heterozygosities for
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Table 1
Observed allele frequencies in a Swiss population sample (206 individuals)

D19S433 Frequency D2S1338 Frequency
allele allele

12 0.101 15 0.002
12.1 0.005 16 0.035
13 0.222 17 0.212
13.2 0.012 18 0.069
14 0.350 19 0.143
14.2 0.017 20 0.126
15 0.175 21 0.037
15.2 0.037 22 0.049
16 0.056 23 0.101
16.2 0.025 24 0.126

25 0.071
26 0.027
27 0.002

aOb. Ho. 0.222 0.148
bEx. Ho. 0.216 0.120
cHWE-T. 0.843 0.232

dEx. test 0.930 0.883
a Observed homozygosity.
b Expected homozygosity (unbiased).
c HWE–homozygosity test.
d Exact test.

the STR locus D2S1338 are 85.2%, for the STR locus D19S433 77.8%. The
discrimination power and probability of exclusion for both STR loci are displayed in
Table 2. An inter-class correlation test analysis detected one new departure from
independence (D19S433/FGA; P-value,0.001) out of 27 pair-wise comparisons of the
two new STR loci with the 13 loci previously published (the other pair-wise
comparisons can be found in this study) [1]. This pair-wise departure is not substantially
more than would be expected. The Swiss population allele frequency data for these ten
PCR based loci do not differ substantially from other Caucasian data for the same loci
(US Caucasian, n5200) [2]. Thus, overall there is little difference between these
population samples.

Table 2
Power of discrimination (PD) and probability of exclusion (PE) for STR loci in a sample population from
Switzerland

a bLocus PD (Obs) PD (Exp) PE

1 D2S1338 0.9717 0.9730 0.7543
2 D19S433 0.9253 0.9235 0.5880

a PD was calculated using observed genotype frequencies.
b PD was calculated using expected genotype frequencies.
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In this study and the previous population study, 25 ml PCR volume were employed.
However, when the same population samples were amplified and typed with the
AmpFISTR Profiler Plus and Cofiler kits peak heights were balanced within and
between loci, whereas the current version of the AmpFISTR SGM Plus kit (Lot[
65054947-1 was used in this study) showed an imbalance of peak heights and lower
sensitivity of detection in a number of samples (especially at the D18S51 and FGA loci).
Special care was needed to review the population sample data.

In conclusion, a Swiss population database has been established for 15 STR loci. Ten
of the loci can be amplified using the AmpFISTR SGM Plus PCR amplification kit.Valid
estimates of a multiple STR locus profile frequency can be derived for identity testing
purposes using the product rule under the assumption of independence.
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