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The interspecific genetic variability of the subfamily Anserinae was investigated.
To this end, random amplified polymorphic DNA (RAPD) analysis was per-
formed. Ten random primers were used for RAPD analysis. Seven species
(Anser albifrons, Branta canadensis, Anser anser, Anser fabalis, Anser erythropus,
Cygnus cygnus, Cygnus olor) were investigated. Cluster data analysis showed
that all species could be separates into two big groups, one of them containing
species of the genus Cygnus. In the other group White-fronted goose clearly
stand out from the other species. This can be explained by a high intraspecific
genetic variability of this species. The data of the DNA fragment analysis
showed what Ol-5 (studied best) can be used as a specific genetic marker for
White-fronted goose (Anser albifrons), Ol-2, Ol-3, Ol-6, Ol-7, O1-9, OI-11 and
Ol-12 for Mute Swan (Cygnus olor), Ol-6 (studied best) for Whooper Swan
(Cygnus cygnus).
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INTRODUCTION

Certain Lithuanian areas located on the East Atlan-
tic flyway are very important for migratory popula-
tions of swans and geese [1]. Very marked changes
in the number and distribution of most species of
swans and geese have been recorded in recent years
[1]. White-fronted Goose is the dominant goose spe-
cies in Lithuania during migration period. The iden-
tification of some Anserinae species is problematic.
The White-fronted Goose (A. albiftons) and Lesser
White-fronted Goose (A. erythropus) are morphologi-
cally very similar. A. erythropus is a rare species in
Lithuania. There is a need to study the relationship
among the species of the subfamily Anserinae and
to find most informative molecular markers. The on-
ly species that has markedly decreased in numbers
during the last decades is the Bean Goose (Anser
fabalis). There is a suggestion that these changes
can be caused by a decrease of populations win-
tering in Central Europe.

Many genetic variation detection methods refer
to changes within a specific, deliberately targeted
segment of DNA. An alternative method of detecting
a variation specific to PCR is to detect the presen-
ce or absence of randomly amplified polymorphic
DNAs (RAPD) [2]. Even random primers anneal
with some probability in any given genome, and by
screening a large number of primer pairs it is pos-
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sible, by chance, to find some that produce useful
products [3]. It provides a very useful tool for ge-
nome analysis in population studies, where individu-
al isolates can be compared rapidly [4].

In this study we examined and evaluated the ge-
netic variability and genetic distances between seven
species of the subfamily Anserinae.

MATERIALS AND METHODS

For DNA analysis venous blood was collected from 50
birds. Blood samples (400-500 pl) were collected in

Table 1. Composition of primers and number of ampli-
fication products

Primer Sequence (5' to 3')
ol-2 CTACGAGACT
ol-3 CTCACCCGTC
ol-4 CAATCGCCGT
ol-5 CAAACGTCGG
ol-6 GTCCACACGG
ol-7 ACGCCGTACG
ol-8 ACGTCGAGCA
ol-9 TCCGCTCTGG
ol-11 GTGAGGCGTC
ol-12 GATGACCGCC
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heparin tubes and frozen at —20 °C till use. DNA was
extracted from blood by the method described by Mil-
ler et al. with an additional chloroform extraction step
[5], dissolved in water and stored at —20 °C.

Ten primers each of 10 nucleotides (Shanghai
Sangon Ltd., China) were used for amplification
(Table 1). The PCR and electrophoresis were per-
formed as described by Sruoga et al. [6]. The gels
were photographed and saved by the Gel Doc 1000
computer video system (Bio Rad, Germany). Analy-
sis was performed using TotalLab v.1.10 (Nonlinear
Dynamics Limited, England) software. DNA frag-
ment sizes were assessed by comparison with
GeneRuler™ 100 bp DNA Lader Plus (MBI Fer-
mentas, Lithuania).

The level of genetic similarity among the species
was calculated as follows:

D = 2N,/ (N, + N,), where N and N are the
total number of fragments in individuals A and B,
N,, is the number of DNA fragments common for
individuals A and B [7].

RESULTS AND DISCUSSION

After amplified DNA product analysis with all 10
primers we found that the average number of DNA

our data, Anser erythropus has the greatest genetic
similarity with all other species studied, Anser albif-
rons having the least. It can be explained by a large
Anser albifrons sample number and high intraspeci-
fic genetic variability. Anser albifrons phenotypically
is very similar to Anser erythropus; our data confirm
this fact because Anser albifrons has the greatest ge-
netic similarity with Anser erythropus (0.5429) but a
different polymorphism which was also investigated
by Kholodova et al. [8]. Individuals of the genus
Cygnus also stand out from the others by a low
genetic similarity and also differ from each other
(0.4499). This fact also confirms the phenotypical
data, because Cygnus olor in Lithuania is a breeding
species, whereas Cygnus cygnus is a migrating one
(rarely bred, and in our study only migrating swan
samples were used).

Data of the DNA fragment analysis showed that
all 10 primers can be used to identify Anser albif-
rons, but Ol-5 gives the best divergence from other
species. Ol-2, OI-3, Ol-6, Ol-7, OI-9, OI-11 and Ol-
12 primers can be used as specific markers for Mu-
te Swan (Cygnus olor) and Ol-7, Ol-11, Ol-6 (stu-
died best) for Whooper Swan (Cygnus cygnus).

Based on genetic similarity data, the dendrogram
was built applying a cluster analysis method (Figu-

Table 2. Average genetic similarity of 7 species from the subfamily Anserinae

Specie A. albifroons  B. canadiensis  A. anser  A. erythropus  A. fabalis  C. olor C. cygnus
A. albifroons 1 0.5082 0.5268 0.5429 0.5132  0.3396 0.3526
B. canadiensis 1 0.8391 0.8126 0.7949  0.4304 0.3512
A. anser 1 0.8057 0.7541 0.4403 0.3104
A. erythropus 1 0.8799 0.5067 0.3691
A. fabalis 1 0.4312 0.3252
C. olor 1 0.4499
C. cygnus 1
fragments was biggest in Anser albifrons Jree.diagram-for 7 veraples

nweighter pair-group average

(26.4), possibly because of a big number Euclidean distances
of geese migrating through Lithuania
from different populations and breeding A. albifroons

grounds. The smallest average number of
amplified DNA fragments was detected
in Cygnus cygnus (9.1), the average range
of other species DNA fragments varied
from 10.2 to 11.3. Besides, the biggest
amplified DNA product size range was
also detected in Anser albifrons (130-
2960).

A genetic similarity analysis (Table 2)
showed the greatest similarity between
Anser fabalis and Anser erythropus
(0.8799), the lowest between Cygnus olor
and Anser anser (0.3104). According to
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Figure. Dendrogram of the genetic distances in 7 species from the
subfamily Anserinae



Genetic variability of the subfamily Anserinae defined by RAPD analysis

re). All species in the dendrogram are divided into
two large groups, in one of them divides genera
Cygnus species. Anser albifrons clearly differs from
the others because of its great intraspecific genetic
variability (our experimental data not published yet).
Brantal individuals are in one cluster with Anser an-
ser. It is possible that Branta canadensis DNA frag-
ments have an other nucleotide substitution, only
the fragment size (bp) is similar. However, to prove
it hybridization or sequencing must be performed.

References

1. Svazas S, Stanevitius V, Cepulis M. Acta Zoologica
Lituanica, Ornithologia, 1997; 6: 66-78.

2. Dowling TE, Moritz C, Palmer JD, Rieseberg L. In:
Molecular Systematics, 2nd edition (D.M. Hillis and
C. Moritz, eds.), Sinauer Associates Inc., Sunderland,
Massachusetts, 1996; 249-320.

3. Palumbi S. In: Molecular Systematics, 2nd edition (D.
M. Hillis and C. Moritz, eds.), Sinauer Associates
Inc., Sunderland, Massachusetts, 1996; 206-39.

4. McPherson MJ, Moller SG. PCR. The Cromwell
Press, Trowbridge, UK, 2000.

5. Miller SA, Dykes DD, Polesky H. Nucl Acid Res 1998;
16: 1215.

6. Sruoga A, Mozalien¢ E, Paulauskas A, Slavénaite S,
Bentkuviené J. Biologija, 1997; 4: 54-7.

7. Wetton JH, Royston EC, Parkin DT, Walters D. Na-
ture, 1987; 327. 147-9.

8. Kholodova MV, Chendric AG, Skuratov NI. Wetlands
International Goose Specialist Group Bulletin, 2001;
9: 28

V. Baublys, A. Paulauskas, A. Sruoga

ZASINIU POSEIMIO RUSIU GENETINIO PANASUMO
ANALIZE

Santrauka

Buvo atlikta 7-iy Zasiniy poSeimio riiSiy (baltakaktés Zasies
(Anser albifrons), kanadinés berniklés (Branta canadensis),
pilkosios Zasies (Anser anser), zelmeninés Zasies (Anser fa-
balis), mazosios zasies (Anser erythropus), gulbés giesminin-
kés (Cygnus cygnus), gulbés nebylés (Cygnus olor)) atsitikti-
nai amplifikuotos polimorfinés DNR analizé (AAPD). Tam
buvo panaudota 10 skirtingy kompozicijy atsitiktiniy prad-
meny. Remiantis tarpriSines AAPD analizés genetinio pa-
nasumo duomenimis, buvo atlikta klasteriné analizé ir su-
darytos dendrogramos. Visos tirtos rusys dendrogramoje
pasiskirsto j dvi dideles grupes; vienoje i§ jy atsiskiria gul-
biy genties atstovai. Baltakaktés zasys aiskiai iSsiskiria i§
kity tirty rasiy ir tai galima paaiskinti didele jy vidurtsine
ivairove. Bernikliy genties atstoves, kanadines berniklés den-
drogramoje neatsiskiria ir patenka j viena klasterj su pilko-
siomis Zasimis. Nustatyta, kad baltakakciy zasy rusiai spe-
cifiniu genetiniu Zymeniu geriausiai tinka Ol-5 pradmuo.
0Ol-2, O1-3, Ol-6, O1-7, OI-9, Ol-11, Ol-12 pradmenys yra
specifiniai gulbiy nebyliy risiai, Ol-6 pradmuo - labiausiai
specifinis gulbiy giesmininkiy rusiai.
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