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Genetic diversity of Tesedik Goose

Slavomir Mindek*, Anna Trakovicka, Cyril Hrncar, Jan Weis

Slovak University of Agriculture in Nitra, Slovak Republic

Genetic diversity study as a tool for knowledge of the within- and among-breed diversity is particularly important in the
case of endangered breeds as well as for reconstructing the history of livestock. The characterization of the genetic diversity
and structure were assessed in Tesedik Goose based on 6 microsatellite (Aalu1, Bcau1, CKW21, TTUCGS5, Ans2, Ans25) loci
analysis in a total population of 50 geese. A total of 28 alleles were found across population with a mean number of 4.67
alleles per locus. An average allele frequency was 0.67 per locus. The mean observed heterozygosity was 0.43. The degree of

inbreeding calculated as a mean FIS was 0.07.
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1. Introduction

During the last decades, development of and increased
focus on more efficient selection programmes have
accelerated genetic improvement in a number of breeds.
As a result, highly productive breeds have replaced local
ones across the world. This development has led to
growing concerns about the erosion of genetic resources
(Groeneveld et al.,, 2010). Geese are one of the oldest
species of domestic poultry. There are 181 recognize
breeds of domestic geese with 158 local populations
located mainly in Europe and Asia. In 2006, two thirds of
distinguished breeds (121) faced the risk of being lost or
their risk status was unknown (FAOQ, 2007).

The genetic diversity of animals represented by
differences among the individual breed populations is
evaluated by many types of genetic markers. The main
toolin the characterization of the genetic diversity of farm
animals is DNA polymorphism analysis of microsatellite
loci (Simianer, 2006). Currently there are known same
microsatellite markers isolated and evaluated in the wild
form of geese as Greylag Goose Anser anser (Weil3 et al.,
2008), Canada Goose Branta canadensis L. (Cathey et al.,
1998), Swan Goose Anser cygnoides L. (Tu et al., 2006, Li
et al., 2007), White-fronted Goose Anser albifrons (Fields
et al., 1997), Pink-footed Goose Anser brachyrhynchus
(Noreikiene, 2012). Anatidae specific microsatellite
markers for study of genetic diversity were used in
Chinese (Liu et al., 2006, Tu et al., 2006, Li et al., 2007),
Hungarian, Embden (Aliczki, 2007) and Zatorska (Andres
and Kapkowska, 2011) geese breeds.

* Correspondence:

The aim of this study was assessing the genetic
diversity of Tesedik Goose, based on 6 microsatellite loci
analysis.

2. Materials and methods

Tesedik Goose was created by crossing of the Slovak,
Czech and Hungary geese breeds and recognized in
2002.

Samples for analysis were collected from pedigree
breeding in 2005. Blood samples from 50 birds (10 gander,
40 goose) were used to isolated genomic DNA followed
the protocol of Wizard Genomic DNA Purification kit
(Promega). For study of genetic diversity were used
microsatellite markers Aalu1, Bcapl, CKW21, TTUCGS,
Ans2 and Ans25, specific microsatellite markers of geese.
Primers for PCR amplification for loci Ans2 and Ans25
(Weil3 et al., 2008) were designed in greylag goose (Anser
anser), TTUCGS5 (Cathey et al., 1998) and Bcap1 (Buchholz,
1998) were designed for Canada goose (Branta canadensis
L.), Aalul (Fields, 1997) and CKW21 (Liu et al., 2006),
were designed in swan (Anser cygnoides L.) and white
fronted (Anser albifrons) goose respectively. Six pairs of
primers were amplified in one multiplex PCR reaction
(AmpliTagGold). PCR amplification was performed
on a thermal cycler MJ Research (anneling 59 °C/60 s,
35 cycles). Amplified PCR products were electrophoresed
on sequencer ABI 310 (Applied Biosystems). The size of
the analyzed DNA was determined in base pairs using
computer package GeneScan v.3.7 (Applied Biosystems).

Genetic diversity within breed was quantified via: the
total number of alleles, the number of alleles per locus,
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major allele frequencies, expected heterozygosity (gene
diversity), observed heterozygosity and polymorphic
information content (PIC) of microsatellite loci (Botstein et
al., 1980) were estimated using PoweMarker 3.25 (Liu and
Muse, 2005), number of effective alleles was calculated
by GenAlEx software (Peakall and Smouse, 2006). Tests
for deviations from Hardy-Weinberg equilibrium (HWE)
across all loci were performed by estimation of exact
P-value by the Markov chain method using GENEPOP
4.2 software (Rousset, 2008). Weir and Cockerham’s
extension of Wright's within-population inbreeding
coefficient (F,) was calculated by GENEPOP 4.2 software
(Rousset, 2008).

3. Results and discussion

The investigated loci were chosen from species-specific
microsatellite markers isolated and evaluated in
the Anatidae species, in accordance with previously
published papers, used in diversity studies of wild
ancestor Greylag Goose and some European domestic
breeds as Embdem, Hungarian and Zatorska.

Genotyping in total population of 50 individuals for
6 polymorphic microsatellite loci revealed 28 different
alleles. The mean number of alleles was 4.67, with the
range extending from 2 (Aalu1) to 8 (TTUCGS, Table 1).
Major allele frequencies ranging from 0.35 (TTUCGS5)
to 0.92 (Aalul), with an average value 0.67 per locus.
Number of effective alleles across all loci range from
1.17(Aalp1) to 4.46 (TTUCGS), with a mean number of
effective alleles 2.21. The number of observed genotype
varied widely from 3 (Aalu1) to 17 (TTUCGS5), with an
average value 8 per locus.

In all estimated loci the observed heterozygosity are
similar or lower to their expectation (gene diversity),
with an average value 0.45. The lowest and the greatest
heterozygosity per locus was 0.12 (Aalu1) and 0.74
(TTUCGS) respectively, with an average value 0.43. The
estimated PIC ranged from 0.14 (Aalu1) to 0.75 (TTUCG5),
with a mean PIC value 0.42. In a total population only
in Bcapl locus significant deviations from HWE was
revealed. This was reflected in the within-population

(Fy estimated across all loci where Bcapl1 locus had
significant positive F, value (0.45, P <0.001). Deficiency
of homozygotes occurred only in loci CKW21 (-0.04) and
Ans25(-0.01). Mean F value in total population was 0.07.

This study was mainly focused on genetic diversity
study of Tesedik Goose when diversity study of
livestock species is of considerable scientific interest
for understanding phenotypic variation (FAO, 2007).
Currently, the breed is the unit of species of conservation.
However, breeds are also social entities with a role in
the national or regional identity, which leaves room
for subjective perceptions of their uniqueness. Breed
uniqueness is also not immediately obvious from
molecular data. These show invariably that most of the
variation is shared by the breeds, most of which harbour
a considerable part of the total diversity of the species.
In other words, most of the genetic diversity is present
within a breed and not between breeds (Groeneveld et
al,, 2010).

All estimated microsatellite loci were polymorphic as
was published in previously studies (Aliczki 2007; Weil3
et al. 2008; Andres and Kapkowska, 2011), with a varying
number of alleles and expect for Aalu1 used in diversity
study were suitable according to number of detected
loci over the population. The number of alleles detected
in loci TTUCG5, CKW21, Bcap1 was similar as in Zatorska
breed (Andres and Kapkowska, 2011). Considerable
lower number of detected alleles were in CKW21, Aalu1,
Ans2 and Ans25 loci, compare to other published papers
(Liu et al., 2006; Aliczki 2007; WeiB et al. 2008). The higher
number of alleles were detected in locus CKW21 and
Ans2 as in the other Slovak breeds as Suchovska and
Slovak Goose (Mindek et al., 2014).

The results of the expected heterozygosity (gene
diversity) were consistent with that of PIC. The mean
expected heterozygosity (gene diversity) across all
loci was considerably lower than in Chinese breeds
(Tu et al., 2006; Li et al., 2007) and greylag goose (Weil3
et al. 2008). The observed heterozygosity over all loci
was similar or lower than mean expected. The mean
observed heterozygosity in Tesedik Goose was similar

Table 1 Genetic diversity per loci
Locus No.of | Genotype | Major allele Allele Mean no. of .Genc.e Heterozygosity | PIC
obs. no. frequency no. effect. allele diversity
TTUCGS5 50 17 0.35 8 4.46 0.78 0.74 0.75
CKWwW21 50 8 0.66 5 2.08 0.52 0.56 0.48
Aalp1 50 3 0.92 2 117 0.15 0.12 0.14
Ans25 50 6 0.51 3 253 0.61 0.62 0.53
Ans2 50 8 0.82 6 1.47 0.32 0.32 0.31
Bcap1 50 6 0.79 4 1.55 0.36 0.20 0.33
Mean 50 8 0.67 4.67 2.21 0.45 043 0.42
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as in other European geese (Aliczki et al., 2007; Andres
and Kapkowska, 2011; Noreikiene et al., 2012), but higher
than in Suchovska and Slovak Goose breeds (Mindek et
al., 2014).

4, Conclusions

This work s the study of genetic diversity of Tesedik goose
base on microsatellite loci analysis that is important for
reconstructing the history of livestock and understanding
the genetic relationships between breeds, when Slovak
Goose as an endangered national breed served as one of
the progenitors of Tesedik goose.
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