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THE IMPORTANCE OF STR SPECIFIC DATABASES:
A COMPARATIVE STUDY

Abstract: The STR allele frequencies have been used in studies of human populations to assess
their genetic composition, variability, relationships and the evolutionary factors to
which they are subjected. The Brazilian population is composed of individuals from
different ethnical origins, varying according to the geographical region. Santa Catarina
population is mainly originated from Portuguese (Azores archipelago). In this study,
a Neighbor-Joining tree was constructed based on genetic distances of Nei, using the
allele frequencies of the CODIS STR loci, from Santa Catarina population and other
23 different populations, including some of other ethnic groups. The results indicate
the requirement of an extensive genetic study in order to implement population specific
databases for forensic purposes.

Introduction

Short Tandem Repeat (STR) loci are widely used in individual identification,
parentage testing and forensic casework, because of their higher discriminating
information, sensitivity and reproducibility. Various multiplex PCR systems have
been developed which allow the simultaneous amplification of several STR loci, they
are rapid and powerful tools in forensic genetics. In this study we have analyzed the
specific core of 13 STRs used to generate a nationwide USA DNA database, called
the FBI (Federal Bureau of Investigation) Combined DNA Index System (CODIS).

The Brazilian population is composed of individuals from different ethnical origins,
varying according to the geographical region. The Santa Catarina colonization began
in the 16th century with the arrival of the Portuguese. The Azorean immigrants
came later, in the 18th century, sent by the Portuguese king to complete the process.
Despite the fact that a considerable amount of literature on the allele frequencies
of these STRs is available, no data have been published about comparisons between
different Brazilian states. Appropriate databases are imperative, because the variation
in STR allele proportions between populations has been previously reported, reflecting
different ancestral gene pools.
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A comparative study, for the same markers, between Santa Catarina population
and others was performed, being the main goal to demonstrate the need of the
establishment of specific population databases for application in forensic and paternity
investigations. A larger comparative study was not performed, because of the lack of
additional Brazilian published population data.

Materials and Methods

Blood stains from 185 unrelated, autochthonous healthy donors from Santa Catarina
were collected, with a major ethnic background considered to be Caucasian, 160 of
them were used to perform the study previously published (Caine et al., 2003). All
the methodology was made according to the afore mentioned study. Additionally,
we used the PHYLIP version 3.6¢ software package (Felsenstein, 1986), to obtain
a Neighbor-Joining tree (Nei and Saitou, 1987) from the genetic distances of Nei
(Nei, 1972). The statistical robustness of their nodes was tested through a bootstrap
approach (Efron, 1982; Felsenstein, 1985). Loci were resampled with replacement
of 1000 iterations. The tree was visualized on TREE VIEW version 1.6.6 program
(Page, 1996). For comparisons the following populations from the literature were used:
Australia (Bagdonavicius et al., 2002), Azores (Velosa et al., 2002), Rio de Janeiro,
Brazil (Gées et al., 2004), Mato Grosso, Brazil (Silva et al., 2004), Greece (Skitsa et
al., 2003), Hong Kong (Law et al., 2002), Italy (Garofano et al., 1998), India (Sahoo
and Kashyap, 2002), Japan (Hashiyada et al., 2003), Jamaica and Trinidad & Tobago
(Budowle et al., 2001), Madeira (Fernandes et al., 2002), Morocco (Jauffrit et al.,
2003), North Africa (Farfdn et al., 2001), Portugal (Abrantes et al., 2004), Paraguay
(Espin et al., 2002), Peru (Pérez et al., 2003), Poland (Pepinski et al., 2001), Scotland
(Goodwin et al., 2001), Spain (Paredes et al., 2003), Swiss (Gehrig et al., 1999),
Turkey (Akbasak et al., 2001) and Vietnam (Shimada et al., 2002).

Results

The observed allele frequencies (n=185), for the 13 core STR loci are similar to
the frequencies obtained before (n=160), data not shown. The Neighbor-Joining tree
based on Nei’s genetic distances is represented in figure 1.

Discussion

A comparison of Santa Catarina population with the others showed minor
divergences with Caucasian populations. On the other hand, significant differences
were found between Santa Catarina and other Brazilian (Rio Janeiro and Mato Grosso
Sul), South American, Asiatic and Negroid populations. It can be seen that Caucasian
populations, mostly European appear on the same cluster that contains Santa Catarina.
A possible reason for this is the higher contribution of Europeans to the state formation.
The closeness of Santa Catarina with Azores, Madeira and Portugal, may reflect their

110



Portuguese origin. The Brazilian Mato Grosso Sul population together with other
South American populations (Peru and Paraguay) included in this analysis are grouped
on a second cluster. A probable cause for this could be their geographic proximity.

The Asiatic populations can also be found in this group; however in a different
branch. On the other hand, the Brazilian Rio Janeiro population is grouped with
populations of Negroid origin. Assuming a high degree of admixture of this population
(Portuguese, African descendants and native Brazilians), it was not surprising to find
it in this group.

Conclusion

The genetic differences found between all compared populations, namely the
Brazilian ones, grouped in different clusters, support the importance of developing
specific local databases of the reference populations. In Brazil this necessity is essential
because of the enormous population heterogeneity and the vast area occupied by this
country.
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Figure 1 — A Neighbor-Joining tree based on Nei’s genetic distances for the 13 STRs loci in 24
populations. The numbers indicate the bootstrap value.
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