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Interspecies hybridizationsin situ with bovine heterosome
painting probes for identification of sex chromosoras
in fallow deer (Dama dama)

Migdzygatunkowe hybrydyzacja situ z bydkcymi sondami malagcymi
heterosomy do identyfikacji chromosoméw pici u @ééem{Dama dama)

Summary. The phenomenon of syntenic genetic conservatiochadmosomes enables applica-
tion of molecular probes obtained from one speoieanimals to detect homologous DNA seg-
ments in another species. The aim of this studyidestification of sex chromosomes in fallow
deer Dama dama), using in interspecies hybridizationssitu (Zoo-FISH technique) the bovine
heterosomes painting probes. The results obtaihed/ed distinct yellow-green signals in big
acrocentric chromosomes X and strong red fluoresceaignals in small submetacentric hetero-
somes Y in all fallow deer metaphase plates. Thdis$ confirmed the high degree of genetic
conservation of heterosome synteny groups in teeigp belonging t&uminantia, which makes

it possible to use of bovine, heterologous sex mspmes painting probes in interspecies com-
parative, phylogenetic and evolutionary analyses.
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INTRODUCTION

The phenomenon of genetic conservatism makes diljesto compare genomes of
different species at the level of nucleotide seqasr{Rejduclet al. 2004; Kozubska-
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-Sobochska et al. 2007a, 2009a], chromosome banding patterns [Rudbial. 1990,
Bonnetet al. 2001; Chiet al. 2005; Kozubska-Sobatskaet al. 2006, 2007a, 2007b; Oh
et al. 2011] and groups of linked or syntenic genes #natoften in the same relation-
ships even in taxonomically distant species [Rdjdeical. 2010a, 2010b; Danielak-
-Czechet al. 2010; Kozubska-Sobatskaet al. 2012].

The syntenic conservation nature of some chromosamekes it possible to use
a number of molecular probes obtained by microdigse or chromosome sorting in one
species of animals, for FISH chromosome paintingriather species [Chowdhaatyal.
1996; Goldammeet al. 1996; Révayet al. 2000, 2002; Kozubska-Sobéska et al.
2003, 2005, 2012; Huaregal. 2005; Kozubska-Sobawka and Rejducf008].

This study was designed to use two commercial omiolecular probes (ID Labs),
specific to the heterosomes to identify sex chramess in fallow deerdama dama)
and establish genetic conservation of heterosomtesy groups ifRuminantia.

MATERIAL AND METHODS

Metaphase chromosome spreads of fallow deer wittnalokaryotype 68, XY were
obtained from peripheral blood lymphocyte cultupekKeweed mitogen stimulated) ac-
cording to the standard protocol. Cytogenetic eatéhn involved routine kariotype
analysis supplemented with CBG and Ag-l techniques

In this paper we present identification of heternee by Zoo-FISH technique with
two commercial bovine probes (ID Labs): Bovine &t Chr X Point Probe GREEN
and Bovine IDetet Chr Y Point Probe RED (Cambio Ltd., Cambridge, UKjerspe-
cies in situ hybridizations were performed according the mactuf@’'s procedure.
DAPI-banding was applied to precisely identify tf@omosome subregions. Hybridiza-
tion signals were observed under an Axio Imager(B@iss) fluorescent microscope
using equipped with Axio Vision computer-assiste@ge analysis system.

RESULTS

Cytogenetic evaluation of fallow deer studied réedanormal 68,XY kariotype con-
sisted of 33 pairs of autosomes (one pair of lorgjagentric chromosomes and 32
pairs of acrocentrics) and the pair of heterosofiteg) acrocentric X chromosom and
small submetacentric Y chromoson{Ejg. 1A, 1B).

The cross-species hybridizations (Zoo-FISH techeligwith the use of bovine mi-
crodissected whole chromosome painting probes (WQRBsented in Figure 1C show
distinct yellow-green fluorescence signal corresfgahto acrocentric X heterosomes and
strong red fluorescence signal identifying smalbreatacentric chromosomes Y in all
fallow deer metaphase plates. The results confirmeidectly homology between bovine
sex chromosomes in the other ruminant speciespsh@gis aries, goat —Capra hircus,
aoudad -Ammotragus lervia of Bovidae, as well as red deerGervus elaphus and goral
— Nemorhaedus caudatus of Cervidae.
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Fig. 1. Metaphase chromosomes of fallow deer: C &Aj] Ag-NOR bands (B), inter-species
in situ hybridization (Zoo-FISH technique) (C) — yellow-gresignal identifies long acrocentric
heterosom X, red fluorescence signal labels sroalinretacentric chromosome Y
Rys. 1. Chromosomy metafazowe danielazKrC (A); prazki Ag-NOR (B); midzygatunkowe
hybrydyzacjen situ (Zoo-FISH technique) (C) zétto-zielony sygnat identyfikuje dtugi akrocentrypyz

heterosom X, czerwony sygnat fluorescencyjny zreakualy metacentryczny chromosom Y

DISCUSSION

The comparative studies in the Ruminantia showadmbhsome band homology
of cattle, sheep, goats, aoudad, water buffaloesn(the Bovdae family) as well as
fallow deer, goral and red deer (from the Cervidamily) [lannuzzi and Di Meo
1995; Stotaet al. 2001; Kozubska-Sobatska et al. 2007a, 2012; Olet al. 2011].
Comparison between G-banding patterns on cattlefaltav deer chromosomes [Ko-
zubska-Sobodkkaet al. 2007b] and earlier described comparisons of falieer and
sheep [Kozubska-Sobdska et al. 2006] and fallow deer and goat [Kozubska-
Sobochska et al. 2007a], confirmed chromosome homology in the Bagidamily
described by lannuzzi and Di Meo [1995].

In studies on heterosomes conservation in Rumenambist interspecies hybridizations
were based on bovine probes generally [Kozubska&ittkaet al. 2003, 2005, 2009 b,
2012; Kozubska-Sobawka and Rejduch 2008]. The example of using a phaine Bos
indicus (obtained from microdissected of Yp12 fragth is identification of a complemen-
tary sequence in the X-Y bivalent at metaphaseBas taurus and performing comparative
hybridization (using the Yq12.1-12.6 probe obtaifredn Bos indicus) of the appropriate
segment on the g arm of the Y heterosome in BasigdGoldammeet al. 1996]. A probe
specific for the Ypl2 fragment was also used tatifiethe Y chromosome in metaphase
plates and spermatozoa [Réwhyal. 2000]. Moreover, bovine painting probes applied in
FISH technique made it possible to determine tequency of early-dissociation of sex
bivalent in rams [Kozubska-Sobéskaet al. 2009 b].
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The high conservation of sex chromosomes in Runtim#evidenced by hybridiza-
tion signals obtained by Révayal. [2002] for bull spermatozoa, following the applica
tion of probes (using FISH) obtained by heterossoming of the yak (Bos grunniens).

The study presented in this paper confirmed usefali of hetrosomes-specific bovi-
ne molecular probes for identification of sex chom@mes in follow deer (Dama dama).

Cytogenetic comparative studies enable chromosoarkers to be identified even
in species representing different families, as eudimd by the pairs of homologous
chromosomes identified in cattle, sheep, goatsmfidgae and fallow deer of Cervidae.
These analogies could be used in evolutionary stuais well as for diagnosing chromo-
somal changes in wild-living species whose karyesypre less known than the karyoty-
pes of farm animals

CONCLUSIONS

The experiments carried out revealed genetic ceaen of heterosome synteny
groups in ruminant species, which make it posdiblapply of bovine heterosomes pro-
bes in cytogenetic diagnostics.
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Streszczenie Zjawisko syntenicznego konserwatyzmu genetycznelgmmosomow umdiwia
zastosowanie sond molekularnych otrzymanych dlaggd gatunku zwiest do detekcji homolo-
gicznych fragmentow DNA innych gatunkéw. Celem biabigta identyfikacja chromosoméw pici
daniela Dama dama) przy wykorzystaniu w mdzygatunkowych hybrydyzacjach situ (technika
Zoo-FISH) bydécych sond malagych heterosomy. Uzyskane wyniki ujawnity wime zotto-
zielone sygnaly w dtych akrocentrycznych chromosomach X i mocnhe czeensygnaty fluore-
scencyjne na malych submetacentrycznych heterosoMawe wszystkich ptytkach chromoso-
mow metafazowych daniela. Badania potwierdzity wyssikpien konserwatyzmu genetycznego
grup syntenicznych heterosoméw u gatunkéw aalech doRuminantia, co stwarza mdiwosé
wykorzystania bydicych, heterologicznych sond majaych chromosomy pici w railzygatun-
kowych analizach poréwnawczych, filogenetycznyelwolucyjnych.

Stowa kluczowe:daniel Dama dama), syntoniczny konserwatyzm genetyczny, chromospioly
bydlece sondy malace hererosomy, technika Zoo-FISH



