
Abstract The 15 AmpFlSTR Identifiler loci (D8S1179,
D21S11, D7S820, CSF1PO, D3S1358, TH01, D13S317,
D16S539, D2S1338, D19S433, VWA, TPOX, D18S51,
D5S818 and FGA) were analyzed in the sample of 100 un-
related, autochthonous healthy adult Serbians from Novi
Sad (Vojvodina Province, Serbia and Montenegro). The
agreement with HWE was confirmed for all loci with the
exception of D7S820 (based on the χ2-test only). The
combined power of discrimination (PD) and the combined
power of exclusion (PE) for the 15 tested STR loci were
0.99999999999999995 and 0.9999990, respectively. Ac-
cording to the presented data, D2S1338 and D18S51 are
the most informative markers. Based on allelic frequen-
cies and statistical parameters for forensic testing, it may
be suggested that the AmpFlSTR Identifiler detection sys-
tem represents a powerful strategy for individual identifi-
cation and parentage analysis in the Serbian population.
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Introduction

Numerous studies have demonstrated that STRs have be-
come the choice of loci for determination of parentage
and biological relationship of individuals and in forensic
analysis [1, 2, 3, 4, 5]. In this study we report allele fre-
quencies and basic forensic parameters with respect to a
set of 15 highly polymorphic STR loci contained in the

commercially available AmpFlSTR Identifiler PCR am-
plification kit: D8S1179, D21S11, D7S820, CSF1PO,
D3S1358, TH01, D13S317, D16S539, D2S1338, D19S433,
VWA, TPOX, D18S51, D5S818 and FGA.

Materials and methods

A total of 100 unrelated, autochthonous healthy adult Serbians
from Novi Sad (Vojvodina, Serbia and Montenegro) participated
in this study and gave their informed consent. Whole blood sam-
ples were obtained by venipuncture, collected into EDTA tubes
and stored at –40°C. Aliquots of 10 µl whole blood were used for
DNA extraction using the salting-out procedure [6].

After quantification by spectrophotomety, 10 µl of diluted ge-
nomic DNA samples (0.05–0.125 ng/µl) was amplified in a total re-
action volume of 25 µl consisting of 9.5 µl AmpFlSTR Identifiler
PCR reaction mix, 0.5 µl of AmpliTaq Gold DNA polymerase, and
5.0 µl of AmpFlSTR Identifiler primer set. Amplification was car-
ried out in a 9600 thermal cycler (Applied Biosystems) by perform-
ing 28 cycles under the following conditions (after an initial denat-
uration step of 11 min at 95°C): 94°C for 1 min, 59°C for 1 min
and 72°C for 1 min.

Of the PCR product 1 µl was combined with 12 µl formamide
and 0.5 µl of the standard (GeneScan 500 LIZ). Electrophoresis,
detection of PCR products and genotyping were carried out on the
ABI PRISM 310 Genetic Analyzer (Applied Biosystems) using the
ABI PRISM 310 Data Collection Software and Genotyper 3.7
Analysis Software (Applied Biosystems).

Allele frequencies (since autosomal co-dominant) were com-
puted using the gene counting method. The agreement of genotype
frequencies with Hardy-Weinberg expectations (HWE) was deter-
mined using the χ2-test based on the number of observed and ex-
pected heterozygotes and the exact test based on the number of ob-
served and expected genotypes [7], as implemented in a software
developed at the Institute for Anthropological Research, Zagreb,
Croatia. Forensic parameters were calculated using the software
package PowerStats (Promega, Madison, WI).

Results and discussion

Table 1 shows the observed allele frequencies and statistical
parameters for forensic testing based on 15 AmpFlSTR
Identifiler loci in Serbian population. The agreement with
Hardy-Weinberg equilibrium (tested by the exact test and
the χ2-test) was confirmed for all studied loci with the ex-
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ception of D7S820 (based on the χ2-test). Since only one
test registered departure from HWE for one locus, this
finding does not represent a basis for rejection of HWE.
The probability of match (PM) values ranged from 0.034
for D18S51 to 0.253 for TPOX. The power of discrimina-
tion (PD) was >0.747 for all STR loci tested. Individual
PE (power of exclusion) values ranged from 0.291 (TPOX)
to 0.836 (D2S1338). The combined power of discrimina-
tion (PD) and the combined power of exclusion (PE) for
the 15 STR loci tested were 0.99999999999999995 and
0.9999990, respectively. Based on heterozygosity and poly-
morphic information content, D2S1338 and D18S51 may
be considered as the most informative out of the 15 ana-
lyzed loci.

In summary, based on presented allelic frequencies and
statistical parameters for forensic testing for the AmpFlSTR
Identifiler detection system in Serbian population, it may
be concluded that analyses of these 15 STR loci represent
indeed a powerful and efficient approach to forensic hu-
man identification and parentage testing.
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