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Abstract

Chromosome numbers and morphologiesCapoeta antalyensi¢Battalgil, 1944) originating fronBo j a Cr e
Capoeta balkiTur an, Kottelat, Ek me k gii n &t Km@mbj obm, KBB@ebérm
females and two males specimensCofantalyensisand three females and five males specimenS.dfaliki were analyzed.
Metaphase chromosomes were obtained from kidney cells. The diploid chromosome nun@beartélyensisvas found
2n=150, of which 42 pairs were metabmetacentric chromosome and 33 pairs were sulitetwentric chromosome, ani
fundamental arm number (NF) wésund 234. The diploid chromosome numberGfbaliki was 2n=150, consisting of 4<
metasubmetacentric chromosome pairs and 31 suatelocentric chromosome pairs, and the number of arms was

Neither species showed any sex chromosome differentiation.
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Il ntroduct éon

It is known that 19 species of the gert@poeta
Cuiver-Valenciennes 1842, belonging to Cyprinide
family live in the inland waters of TurkeyCapoeta
antalyensigs an emlemic species that prevails in th
rivers in the vicinity of Antalya ProvinceC. baliki,
previously was named aSapoeta tincais another
endemic species that pervades in Sakarya
Kézelérmak Rivers (Geled
al., 2014).

Polyplody as one of the most striking aspects
fish genetics can also be analyzed with chromosc
counts (Thorgaard and Disney, 1990). In a st
about the karyology of fivéBarbusspecies in South
Africa, Oellerman and Skelton (1990) found th
chromosome cous ranged between 2n=148 ar
2n=150 with a majority of the species in tr
Cyprinidae family having 2n=50 chromosomes, a
argued that the latter species were of hexaploid ori
Rab and Collare®ereira (1995), on the other han
stated thaBarbusspeces were cyprinids of tetraploic
origin and were characterized by 2n=100 diplo
count. According to these authors, polyploidy
cyprinid fish is an extremely complicated evel
resulting from various origins and the chromosol
number in polyploid speciesnéreases in integra

multiples of the most common chromosome val
(2n=50). It was noted th&arbus bynn{Syn:Barbus
bynni occidentalisandB. wurtzihad a chromosome
number of 2n=148 andB. petitieani had a
chromosome number of 2n=150 and that alleéhi
species were hexaploid (Guegenal., 1995).
Chromosome number and morphology can ve
intra and interspecifically. Analysis of this variatio
within and among species is currently a popu
approach which is widely used by fish systematis
While intraspecific variations can be used for analy:
of population structure and dynamics, interspeci
variations are useful sources to apply for analyzing
array of evolutionary and genetic hypotheses. For 1
purposes the research of fish chromosomes
become an important area (Thorgaard and Disr
1990). Although many cytogenetic studies have b
carried out on Anataet Bl .
2006; Gaffarogluet al, 2012) no cytogenetic stud
about C. antalyensisand C. baliki has been found
The present study is the first to examine the karyot
characteristics of. antalyensiandC. baliki.

Materials And Methods

Specimens ofC. antalyensigfour females and
two males) originating from Boga Creek, Antaly.
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TerkiyeN,(38BBadC. baliki (three
females and five males)
River, Kérkehi'N, TFTEBEAdeR)
analyzed Figure 1). They were transported alive t
the laboratory and kept in wedlerated aquaria unti
analysis. Mitotic chromosome slides wepeepared
according to Collare®Pereira (1992) from kidney
cells. The specimens were injected intraperitone
with 0.1% colchicine solution and head kidneys
specimens were removed and placed in KCl soluti
The cell suspension was centrifuged and soa@nt
was discarded. The cell suspensions were drop
onto cleaned slides. The slides were stained with 1
Giemsa. At least 10 metaphases were counted
specimen. Chromosomes were classified using
nomenclatures proposed by Leveiral.(1964). Méa-
submetacentric (MM) chromosomes were taken &
biarmed while subtelacrocentric (STA)
chromosomes were taken as uniarmed. Classifical
of chromosomes was made according to ratio of Ic
and short arm. Metacentric (M) means
chromosomes with equalzed arms, Submetacentri
(SM) means a chromosomes with the ratio of lo
arm more than the ratio of short arm.-8Tmeans a
chromosomes with the short arm at the end
centromere and/or centromere is HAenminal
(uniarmed). The preparations were observand
photographed digitally at a Leica DMLB 300
research microscope.

Results

Diploid chromosome numbers &. antalyensis
and C. baliki were determined to be 2n=15(
Chromosome morphology &. antalyensisonsisted
of 42 pairs of MSM and 33 pairsof subtele
acrocentric STA chromosomes with NF 234 (Figure
2) andC. balikihad 44 pairs of MSM and 31 pairs of
ST-A chromosomes with NF 238 (Figure 3). The

Figure 1. Map shows the sampling sites.

was no sex chromosome differentiation in these t
species.

Discussion

A review of literaturehas shown that there is n
previous cytogenetic study aboQt antalyensisand
C. baliki. The present study is the first to determil
the chromosome number and morphology ©f
antalyensisand C. baliki and to characterize thei
karyotype.

Diploid chromasome numbers of. antalyensis
and C. baliki have been found identical. Howeve
there are differences in their chromosor
morphologies. Two pairs of chromosomes identifi
as STA in C. antalyensisvere determined to be M
SM in C. baliki. Due to the diffeences in their
chromosome morphologies, NF €f antalyensisand
C. balikiwere also found different.

Results obtained fronC. antalyensisand C.
baliki are similar to those found in other Anatolic
Capoeta species (Table 1).Capoeta trutta and
Capoeta wmbla (Syn: Capoeta capoeta umbla
originating from TigrisRiver systen{ K éDeé&iok
and | nl Lapoetak@pde}a,gracilisriginating
from Sefidroud and Shahroud Rivers (Poutial
2006), Capoeta damascinariginating from Ceyhan
and Seyhan River system
number of chromosomes witG. antdyensisand C.
baliki. BesidesC. umblabears significant similarities
to C. antalyensisand C. balki in terms of
chromosome morphology. The only differenc
between them is that a chromosome pair identified
ST-A in C. antalyensids M-SM in C. umblaand a
chromosome pair identified as-8M in C. baliki is
ST-A in C. umbla Also C. damascinds similartoC.
baliki in terms of the number of MM and STA
chromosome pairs whereas is different froth
antalyensisin terms of the number of chromoson
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pairs classification as MSM and/or STA. However,
there are occasional differences between
chromosome morphologies €. trutta on one hand
and C. antalyensisand C. baliki on the other.C.
antalyensisand C. balikihave a higher number of M
SM chromosomepairs and a lower number of SY
chromosome pairs tharC. trutta Furthermore,
number of arms ofC. antalyensisand C. baliki is
higher thanC. trutta and C. umbla MoreoverC.
baliki has the same number of arms witd.
damascinabut number of arms o€. antalyensisis

lower thanC. damascina

On the other hand, diploid chromosome numt
of C. antalyensisand C. baliki is the same with
Capoeta capoetgSafar et al, 2000) andCapoeta
sevangi (Syn: Varicorhinus capoetp (Krysanov,
1999) but it is different tom C. damascina
(Gorshkovaet al, 2002). In terms of chromosom
morphology C. antalyensisand C. baliki are very
different fromC. sevangibut they are very similar
with the others. Moreover, number of arms ©Gf
antalyensisis the same withC. capoeta.Otherwise
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Figure 2. (a) Metaphase and (b) karyoty pe2#poeta antalyensiBar repesents ® m.
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number of arms ofC. antalyensisand C. baliki is
higher than C. sevangibut it is lower thanC.
damascina

Kétbe-mirok and | nl ¢ Qc
trutta andC. umblacould also be hexaploid specie:
Apart from cyprinids,Misgurnus angilicaudatusof
the Cobitidae family was noted to be a hexaplc
species having 6n=150 chromosomes (Abbasl.,
2009). Chromosome number of the hexaplc
Carassius gibelio(Syn: Carassius auratus gibeljo
was found 2n=160 (Mayet al, 1986). These studie:

suggest tha€. antalyensi@nd C. baliki may also be
hexaploid species.

Just likeC. sevangiKrysanov, 1999)C. trutta,
C. umbla( Kebemi rok and I nCl
damascina( { nal , 2015) and a
species in the same family (Rab and CollaPeseira,
1995),C. antalyensigandC. balikiwere also found to
lack sex chromosome differentiation.

Fishes show more exteme chromosomal
diversity. Determination of numerical and structui
chromosome differences are essential for genetic «

Figure 3. (a) Metaphase and (b) karyoty pe2#poeta balikiBar represents®@ m.



