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Abstract Allele and genotype frequencies for the five
loci LDLR, GYPA, HBGG, D7S8 and GC were deter-
mined for 374 unrelated Italians using a multiplex PCR-
amplification and typing commercial kit. The distribution
of the genotype frequencies showed no deviations from
Hardy-Weinberg expectations. The combined power of
discrimination and chance of exclusion for all five loci
were 0.999 and 0.702, respectively. A test for homogene-
ity was performed and no significant differences were ob-
served among the Caucasian population samples.
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Introduction

The Amplitype PM PCR amplification and typing kit
(Perkin Elmer) coamplifies and simultaneously types the
five loci LDLR [1], GYPA [2], HBGG [3], D7S8 [4] and
Ge [5]. For routine use of these genetic markers in foren-
sic casework and paternity testing, population data are
needed. The purpose of this study was to establish a data-
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base of Italian allele frequencies and to compare the data
with other population studies for homogeneity.

Materials and methods

Blood was obtained from 374 unrelated donors living in North-
e (Brescia n = 100; Parma n = 46) and Central Italy (Ancona
n = 52; Rome n = 176). DNA extraction, amplification and typ-
ing were performed independently by the four laboratories fol-
lowing the manufacturer’s protocol. An R x C contingency table
program, kindly provided by G. Carmody (Carleton University,
Ottawa, Canada), was used to test homogeneity between the dif-
ferent population samples. The Hardy-Weinberg expectation was
tested by the chi-square test between observed and expected
genotype frequencies. Independence among the five tested loci
was defined by the mean of the observed variance (S%) of the
number of the heterozygous loci (under the assumption of inde-
pendence) and its 95% confidence intervals [6, 7]. The power of
discrimination (PD) was calculated using Fischer’s equation [8]
and the chance of exclusion (CE) was calculated from allele fre-
quencies [9].

Results and discussion

No deviations were found when the four Italian popula-
tion samples were tested for homogeneity, so they were
pooled together as a single Italian population sample
(Tablel). The distribution of genotype frequencies in this
Ttalian sample showed no deviations from Hardy-Wein-
berg equilibrium. The S% criterion showed independence
among the five loci (87 = 1.24; 95% confidence intervals
of variance 1.402-1.078). The combined PD was 0.999
and the combined CE was 0.702. Our data was in agree-
ment with other Caucasian population studies (Table 2),
except for the HBGG and D7S8 loci, where the p-values
for the G-statistic were 0.025 and 0.032, respectively. The
pairwise comparisons showed that non-homogeneity was
due to the Dutch sample at the HBGG locus and to the
Spanish sample at the D7S8 locus, with a large increase
of the p-values (0.577 and 0.891, respectively) when
the two samples were, alternatively, excluded from the
test.
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Table 1 Genotype and allele
frequencies in an Italian popu- tGeno- LDLR GYPA HBGG D788 Ge
lation sample (n = 374) ypes
AA 0.158 0.318 0.233 0.364 0.080
AB 0.513 0.457 0.503 0.476 0.091
BB 0.329 0.225 0.240 0.160 0.027
AC - - 0.016 - 0.329
BC ~ - 0.008 - 0.158
cc - - 0.000 - 0.315
¥2=1.245 x2=2.245 %% =1.438 %% =0.019 x? =0.675
02<p<03 0.1<p<02 02<p<03 0.8 <p<0.9 0.8<p<09
df =1 df =1 df =1 df =1 df =3
Alleles
A 0.414 0.547 0.492 0.602 0.290
B 0.586 0.453 0.496 0.398 0.151
C - — 0.012 - 0.559
Table 2 Homogeneity test be- o
tween Italians (n = 374) (this Systems v P G statistic P
study), American Caucasians
(n = 148) [10], Swiss (n = 100) LDLR 3.6822 0.4410 £ 0.0157 3.6732 0.4420 £ 0.0157
[11], Dutch (n = 155) [12], GYPA 4.2681 0.3810 £ 0.0154 4.2801 0.3800 + 0.0153
Spanish (n =207) (HerreraM  HBGG 13.9031 0.0680 + 0.0080 17.0672 0.0250 £ 0.0049
1995 personal communication) | 1y75g 10.4687 0.0300 + 0.0054 10.3836 0.0320 + 0.0056
Ge 8.1619 0.4220 + 0.0156 8.1345 0.4210 £ 0.0156
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