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Abstract: In this research we present data from one study of three microsatellite DNA loci
in a population of Pygoscelis papua penguins, inhabiting the Livingston Island. One hundred
and two individuals were genotyped in order to determine the levels of genetic variation in
the colony and to evaluate its genetic structure. Our data showed slight allele variations in
the studied loci. Two of them were monomorphic and the third demonstrated a low level of
polymorphic content with only two alleles presented in the locus.
The obtained data allow us to conclude that the three analysed STR markers appeared to be not enough informative for the investigation of genetic variations within the
studied population of Pygoscelis papua penguins - this could be due to its very homogeneous
genetic structure.
On the other hand, the three microsatellite markers showed to be an appropriate tool
for the study of the genetic diversity among the species in genus Pygoscelis - for the
comparative analyses of the allele frequencies in the studied loci among the 3 species
Pygoscelis papua, Pygoscelis antarctica and Pygoscelis adelie.

The subspecies Pygoscelis papua papua is considered inhabitant of the sub-Antarctic
areas (south to 60º S), Pygoscelis papua ellsworthii are considered inhabitants of the
Antarctic Peninsula and the South Sandwich Islands - they are with smaller size than P.
p. papua and proportion of the bills (DEL HOYO et al., 1992). According to this
classification, the studied population, which is from the Livingston Island (South Shetland Islands) (62º38´29´´ S and 60º24´53´´ W), is expected to belong to Pygoscelis
papua ellsworthi (METCHEVA et al., 2005).
Pygoscelis papua are the least abundant of pygoscelids, found on the sub-Antarctic
islands, with a total breeding populations of approximately 314 000 pairs (METCHEVA,
TRAKIISKA 2002), unlike Pygoscelis adelie, which are among the most widely distributed
species in the Antarctic - more than 10 million birds (ROEDER et al. 2001).
Recently, the DNA analysis has become widely used in population and evolutionary genetics. There is a shortage of DNA data for the penguins due to the few
microsatellite DNA markers available so far.
DNA microsatellites (or STRs - Short Tandem Repeats) are widely distributed in
the genome of eukaryotes. Their high variability and selective neutrality make them an
extremely useful tool for population and evolutionary studies (NEEF, GROSS 2001).
Only, one profound microsatellite study in pygoscelids has been reported so far,
focused mainly on Pygoscelis adelie (about 450 individuals), including the study of 3
individuals of Pygoscelis papua and 5 individuals of Pygoscelis antarctica as well (ROEDER
et al. 2001). Seven DNA microsatellites were analysed in order to study the genetic
differentiation among the Pygoscelis adelie colonies around the Antarctic.
In the present study we analysed 3 of these markers: RM3, RM6, TP500, in a
representative sample of 102 individuals from one population of Pygoscelis papua inhabiting the Livingston Island. The main aim of this research is to determine the genetic
variation and to evaluate the genetic structure of the population and to estimate the
applicability of the studied STRs in Pygoscelis papua.
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Introduction
The Pygoscelis papua FORSTER, 1781 penguins (Gentoo), together with two other
species - Pygoscelis antarctica FORSTER, 1781 (Chinstrap), and Pygoscelis adelie WAGLER,
1832 (Adelie), belong to genus Pygoscelis, family Spheniscidae, class Aves.
The taxonomic status of Pygoscelis papua is not clear still. Using morphological
evidences, two subspecies were recognized: Pygoscelis papua papua and Pygoscelis papua
ellsworthi (MURPHY 1947, according to METCHEVA et al. 2005), (STONEHOUSE 1970).
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The samples were collected from 102 individuals, from a nesting colony in the bay of
Kaleta Argentina (62º40´10´´S and 60º24´80´´W), Livingston Island, South Shetland
Islands, during the Antarctic summer over the period 2001/2003. The birds were
captured by using a hand net. Blood samples up to 1.5 ml were drawn from the cubital
vein of the flipper into plastic containers with K3 EDTA. The samples were placed on
ice, transported to the laboratory and stored at -20º C. Total genomic DNA was
isolated by phenol-chlorophorm extraction. DNA samples were resuspended in 10mM
Tris 0.1mM EDTA pH 7.4 and stored frozen.
Three microsatellites - RM3, RM6 and TP500, isolated from the Adelies penguin
DNA library, were analysed for each sample, using primer sequences described in
(Table 1 a,b) (ROEDER et al. 2001).
PCR amplifications were carried out in a final volume of 10ìL, containing 100ng
of DNA, 2 pmol of each primer with forward primer, labelled with fluorescent dye Cy5,
1.25mM of each DNTPs, 0.025 units of STS Taq DNA polymerase (Scientific Technologies Sofia), PCR reaction buffer 1x (10mM Tris - HCl, pH 8.3, 50mM KCl),
2.25mM MgCl2 (RM3, RM6) or 1.25mM MgCl2 (TP500). PCR amplifications were
performed using Techne TouchGene Gradient.
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