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MICROSATELLITE SEQUENCES OF Y HETEROSOME
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Genetic conservatism at the level of microsatellite sequences permits within-family
comparisons of a species. Using this assumption, we examined the polymorphism of microsatellite
sequences specific to the Y chromosome (INRA124, BM861, INRA126, INRA 189) in cattle, sheep
and goats belonging to the Bovidae family.

The three polymorphic microsatellite sequences: BM861, INRA126, INRA 189 were found
useful for analysing genetic conservatism in the investigated Bovidae species, while the fourth
INRA 124 marker was shown to be monomorphic.
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Genetic conservation studies were most often concentrated on sex chromosomes (Kozubska-
Sobocinska et al., 2005).

A large number of papers reported DNA conservation between different mammalian
species, with the use of anonymous DNA markers such as microsatellite loci (Moore et al., 1995;
De Gortari et al., 1997; Slate et al., 1998). Microsatellite markers have been efficiently used in
genome mapping projects, pedigree determination and population genetics in humans and animals.
Cross-species utilization of microsatellite loci enables the construction of comparative maps
between related species (O’Brien et al., 1993).

The aim of the study was to evaluate genetic conservation of microsatellite markers
INRA124, INRAI126, INRAI89 and BMS861, specific to the non-conjugating fragment of the Y
chromosome, in different Bovidae species.

Materials and methods

The material for experiment comprise blood samples of about 1 ml per animal, taken into
tubes with EDTA as anticoagulant. The samples were taken from: 30 bulls and 3 cows of Polish
Red breed, 20 ram-lambs and 3 ewes of the Romanov breed and 15 kids and 3 goats.

DNA isolation from peripheral blood leukocytes was carried out according to Kawasaki
(1990) as modified by Coppieters et al. (1992).

Amplifications of the DNA isolated from individual animals were performed through PCR
using 4 pairs of starter sequences (Edwards et al., 2000) enabling simultaneous amplification of all
the markers tested in a single reaction sample (multiplex-type PCR).

PCR reaction was performed according to the PCR-Protocol under the following conditions:
starting denaturation at 95 °C for 15 minutes, 31 cycles of denaturation at 94 °C for 45 seconds,
annealing at 59 °C for 45 seconds, extension at 72 °C for 1 minute, final extension at 72 °C for
60 minutes. One starter from each pair of starter sequences was labeled with a fluorescent dye to
enable for simultaneous analysis the PCR products in a single gel lane during electrophoretic



separation. In the PCR reaction we used the following components: 20 ng double-stranded DNA,
buffer for PCR reaction, mixture of dNTP deoxynucleotides (1.25 mM for each nucleotide), DNA
Ampli Taq Gold polymerase (5 units/ul), deionized water and 2.5 pmol of each starter sequence.
The PCR reaction products were subjected to electrophoresis in 4 % denaturing polyacrylamide gel
in an ABI PRISM 377 DNA sequencer. The size of the analysed DNA fragments was determined in
base pairs using Genotyper software (Applied Biosystems).

Results and discussion

The results of cross-species amplification in 4 microsatellite loci specific for the non-
conjugating fragment of the Y chromosome in cattle, sheep and goat are presented in Table 1.

Table 1.
Y-specific microsatellite loci used to assay haplotypic variation in cattle, sheep and goats
Locus Range of alleles (bp)
Cattle Sheep Goat
(No. of animals) (No. of animals) (No. of animals)
&) ? 3 ¢ d ?
INRA124 128 (30) -3 128 (20) -3 128 (15) -3
INRA126 180 (9) -(3) 182 (11) -3 182 (6) -3
182 (7) -(3) 184 (9) -3 184 (9) -3
184 (3) -(3)
188 (9) -(3)
190 (2) -(3)
INRA189 80 (11) -(3) 108 (20) -3 80 (8) -3
96 (10) -3 96 (7) -3
100 (9) -3
BMS861 158 (30) -(3) 156 (12) -3 158 (15) -3
162 (8) -3

The analysis of allele lengths, determined using Genotyper 2.0 software, showed the
presence in the three species of a monomorphic allele of 128 bp at the /INRA124 locus. For the
BMS861 sequence, one allele of 158 bp was found in cattle and goats and two alleles of 156 and
162 bp in sheep. More polymorphic was the /NRA 126 locus, for which five alleles (180, 182, 184,
188 and 190 bp) were found in cattle and two alleles (182 and 184 bp) in sheep and goats. For the
third locus (INRA 189), three alleles were identified in cattle (80, 96 and 100 bp), two in goats (80
and 96 bp) and one in sheep (108 bp).

In the experimental groups of females (cows, ewes and goats) no amplification products
were found at the INRA124, INRA126, INRA189 and BM861 loci.

The analysis of haplotype variation performed in the present study for microsatellite
sequences specific for the non-conjugating fragment of the Y heterosome in cattle, sheep and goats,
showed that three polymorphic sequences (INRAI126, INRAIS89 and BMS861) are suitable for
assessing genetic conservation in the Bovidae species investigated and revealed the monomorphic
nature of the INRA124 locus.

The monomorphic allele of the BM861 locus was also found in cattle, as confirmed by Liu
et al. (2003), but this is not consistent with a study by Edwards et al. (2000), who considered the
INRAI24 and BMS861 loci to be polymorphic. The discrepancy between these results can be
attributed to a small number of species that we compared (only three species — 30 bulls, 20 rams
and 15 kids), while Edwards et al. (2000) compared nine species and each species was represented
by a small number of animals (from 3 to 12).



The inclusion of 3 experimental groups with 3 females of each species was aimed to prove
that the analysed microsatellites are located in the male-specific part of the Y chromosome.

It is worth noting the results of Hanotte et al. (1997), who for the INRA126 locus found an
allele of 182 bp in both male and female yaks. The occurrence of this allele in both sexes was
attributed to the presence in the X chromosome of the yak of a sequence homologous to the
fragment of the Y chromosome containing the /NRA 126 microsatellite.

Our analysis of haplotype variation in microsatellite sequences specific for the
Y heterosome in cattle, sheep and goats showed the suitability of three polymorphic sequences
(INRA126, INRA189 and BMS861) for assessing genetic conservation in the analysed Bovidae
species and revealed the monomorphic nature of the /INRA 124 locus.

POSLEDOWNOSCI MIKROSATELITARNE Y HETEROSOMY
W RODZINIE BOVIDAE

Streszczenie

Konserwatyzm genetyczny na poziomie sekwencji mikrosatelitarnych umozliwia
poréwnania gatunkow w obrgbie rodzin. Wykorzystujac to zatozenie podjgto probeg analizy
sekwencji mikrosatelitarnych specyficznych dla chromosmu Y (INRA124, BM861, INRAI26,
INRA189) u bydta, owiec i k6z nalezacych do rodziny Bovidae.

Wykazano przydatnos¢ trzech polimorficznych sekwencji mikrosatelitarnych specyficznych
dla chromosomu Y do oceny konserwatyzmu genetycznego u badanych gatunkéw z rodziny
Bovidae, natomiast czwarty marker /INRA 124 okres§lono jako monomorficzny.
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MOCJIIIOBHOCTI MIKPOCATEJIITIB Y TETEPOCOMMU
Y CIMEMCTBI BOVIDAE

Pesowme

KoHcepsariis TeHiB Ha piBHI MOCIIIJOBHOCTEH MIKpOCATENITIB JO3BOJISIE€ TIOPIBHATH BUIH, SIK1
BXOJISITh B POJUHH. BUKOPHUCTOBYIOUH 1€ TPUIYLICHHS, MM PO3TIISIHYJIM TOJTIMOpdi3M crienudiku
nocnigoBHocTeit xpomocomu Y (INRA124, BM861, INRA126, INRA189) Benukoi poraroi xymoou,
OBeIlb 1 Ki3, [0 HaJIexkaTh 10 ¢iM’i Bovidae.

Tpu mnonmimopdHi mocmimoBHOCTI MikpocatenitiB: BM861, INRA126, INRA 189 Oynu
BU3HaHI KOPHCHUM JUIs aHaTi3y KOHCEpBalii TeHiB y JociiKyBaHoMy Buai Bovidae, B Tol yac sik
yetBepTuit Mapkep INRA 124 BusiBUBCS MOHOMOP(HHUM.
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MHOCJIIEAOBATEJIBHOCTU MUKPOCATEJIVINTOB
Y TETEPOCOMBbI B CEMEVCTBE BOVIDAE

AHHOTaAanu4

KoncepBupoBaHue reHOB Ha ypOBHE MOCIEIOBATEIBHOCTEH MHKPOCATEIIUTOB TMO3BOJISET
CpPaBHHUTb BHUbI, KOTOPbIE BXOAAT B cemeiicTBo Bovidae. Mcmonp3ys 3TO MpenanoyiiokeHue, Mbl
paccMmotpenr mouMopu3M  crienmUKE  TociaenoBaTebHOCTe  Xpomocombl Y (INRA124,
BM861, INRA126, INRA189) Gonbioro poraroro ckora, OBell M KO3, YTO MPHHAJJICKAT CEMbE



Bovidae. Tpu monmumopdHbie mociaeaoBarenbHOCTH MUKpocartemuToB: BM861, INRA126, INRA
189 ObIM mpu3HAHBI MOJE3HBIM Ui aHAJIM3a KOHCEPBUPOBAHHMS T'€HOB B HCCIEIyEeMOM BHJIE
Bovidae, B To Bpems kak ueTBepThIid Mapkep INRA 124 oka3zasncs MoHOMOpGHUM.
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