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Announcement of population data
Validation of a large Italian Database of 15 STR loci
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Abstract

Results from a collaborative exercise with proficiency testing conducted by 20 Italian laboratories on the 15 loci included in
the Identifiler™ kit were analyzed by allele sharing methods and by standard population genetics tests. The validated database,
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including about 1500 subjects, was merged with that of a previous exercise conducted on nine loci, and the resulting allele
frequencies, subdivided by Italian region, were published on-line.

© 2005 Elsevier Ireland Ltd. All rights reserved.
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Population: Twenty laboratories scattered around Italy
(16 from hospitals/universities, three from private compa-
nies, one from a national criminal justice service) typed 41—
197 unrelated subjects of both sexes born in their region,
totaling 1541 individuals.

Extraction: All labs but one extracted at least part of
DNA samples from blood; saliva was also used as a source
by 11 labs and three labs indicated other additional sources.
Extraction methods varied by laboratory; most labs used
Chelex-100, others indicated Qiagen, and three used phenol—
chloroform; other commercial kits were also indicated
(Amersham, Promega, Epicentre, Mac/Nag).

PCR: The Identifiler™ kit (Applied Biosystems) was
used by 12 labs; the combination of ProfilerPlus® + SGM
Plus®™ + Green™ I (Applied Biosystems) was used by two
labs, and one lab used a custom multiplex combination; four
labs used the combination ProfilerPlus® + Cofiler®
(Applied Biosystems, 13 loci).

Typing: Electrophoresis was carried out using five-color
capillary separation by 12 labs, whereas six used a four-color
separation apparatus. Two labs used vertical gels. Allele call
was carried out by the Genotyper™ software (Applied
Biosystem) by 16 labs, whereas four used visual comparison
with ladder.
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Fig. 1. Map of Italy showing regional boundaries. Numbers are
sample sizes of the published database.

Analysis of data: Allele sharing between pairs of indi-
viduals within local datasets was analyzed with the Excel
workbook AlleleSharingSheet.xls, and allele sharing among
the entire database with the program AlleleSharingMa-
cro.xls (both are available at http:/statgen.dps.unipi.it/
downloads/). Exact tests for Hardy—Weiberg (HW) equili-
brium, Fgr analysis and tests of population differentiation
were performed by Arlequin 2000 [3]. Homozygosity test
was performed by Chi-square.

Results: Data of laboratories from the same region were
merged. Allele frequencies were available for 12 (out of 20)
Italian regions from north, center and south, together repre-
senting 77% of the entire Italian population (2001 census
[1], Fig. 1). Data from a previous GeFI collaborative exercise
[2], which included nine of the 15 loci examined here, were
crosschecked against the new database; the repeated samples
were discarded, and the two databases were merged. Thus,
the final published tables (http://www.gefi-forensicdna.it)
include nine loci typed in about 2800 individuals and six
loci typed in more than 1500 individuals.

Quality control: Blind typing of two stains provided by
the organizing committee.

Other remarks: Allele sharing analysis allowed correct-
ing local databases for duplicate records and presence of
possibly related individuals; global allele sharing analysis
highlighted two pairs of individuals typed independently by
different laboratories. Analysis of outlier genotypes (those
with very low HW or contingency-table expectations)
allowed correcting for typos. One lab sample that remained
out of HW equilibrium for a locus even after applying the
Bonferroni correction was discarded. Allele frequency dis-
tributions of 9 of the 15 loci have already been compared
across different Italian studies [2]. The other six loci showed
frequencies consistent with those published in the following
reports (from groups not participating in the present exer-
cise): D2S1338 [4], D16S539 [5], D19S43 [6], CFS1PO-
THO1-TPOX [7]. The level of genetic differentiation among
regions was low at all loci, so that the overall allele fre-
quencies can be used in general forensic analyses in Italy.

This paper follows the guidelines for publication of
population data requested by the journal [8].
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