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ABSTRACT Biology
In this study, diploid chromosome number and constitutive
heterochromatin distributions of chromosomes were determined in Aragtirma Makalesi
Gerbillus dasyurus and Meriones tristrami species. The diploid . .
chromosome numbers (2n) and autosomal chromosome arms (NFa) Artlc.l e Hlstory.
of G. dasyurus and M. tristrami were determined as 2n=60, NFa= Received ) 10:08.2021
68, and 2n=72, NFa= 73, respectively. It was found that there were Accepted +24.12.2021
differences in autosomal chromosomal arms (NFa) of two different K d

. . . . . . eywords
gerbil species, the karyotypes of which were obtained in this study, Constitutive Heterochromatin
compared to previously conducted studies in Tturkiye. Heteromorphic Chromosome

chromosome pair (submetacentric/acrocentric) was found in the
autosomal set of M. tristrami. There was an enlarged
heterochromatin block on the short arm of submetacentric
chromosome in heteromorphic chromosome pair.

Tristram’s jird
Wagner’s gerbil

Gerbillus dasyurus ve Meriones tristrami (Rodentia: Gerbillinae) Tiirlerinin Sitogenetik Ozellikleri:
Standart ve C Banth Karyotipler

OZET Biyoloji

Bu ¢alismada, Gerbillus dasyurus ve Meriones tristrami tirlerinin

diploid  kromozom sayisi ve  kromozomlarin  konstitiitif Aragtirma Makalesi
heterokromatin dagilimlari belirlenmigtir. G. dasyurus ve M.

tristrami diploid kromozom sayis1 ve otozomal kromozom kol sayilar: Makale Tarihgesi

sirasiyla 2n=60, NFa= 68 ve 2n=72, NFa= 73 geklindedir. Gelis Tarithi  :10.08.2021
Karyotipleri elde edilen iki farkli gerbil tirinin otozomal kromozom Kabul Tarihi :24.12.2021
kol sayilarinda (NFa) Tiirkiye'den daha o6nce gerceklestirilen

calismalara kiyasla farkhilik oldugu belirlenmistir. M. tristramrinin Anahtar Kelimeler
otozomal kromozom setinde heteromorfik kromozom ¢iftinin Konstititif heterokromatin
(submetasentrik/akrosentrik) oldugu belirlenmistir. Heteromorfik Kromozom

kromozom ¢iftinde submetasentrik kromozomun kisa kolunda

geniglemis heterokromatin blok bulunmaktadair.

Tristrami ¢ol sigani
Wagner gerbili
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INTRODUCTION

The Meriones and Gerbillus, which are classified
within Gerbillinae subfamily, are two rodent genera
and their representatives are distributed in steppe
and semi-arid habitats (KryStufek and Vohralik,
2009). The genus Gerbillus is represented with one
species (Gerbillus dasyurus) in Tirkiye, while the
genus Meriones is represented with six species

(Meriones persicus, M. vinogradovi, M. dahli, M.
crassus, M. libycus and M. tristrami) (Krystufek and
Vohralik, 2009).

Meriones and Gerbillus species may show a large
number of chromosome variations. These species
draw attention with their variation fundamental
number arms (NFa) or constitutive heterochromatin
distributions (Lay et al., 1975; Lay, 1983; Qumsiyeh
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et al., 1986; Volobouev et al., 1995; Aniskin et al.,
2006; Abiadh et al., 2010; Kaya and Coskun, 2012;
Mahmoudi et al., 2020). There are limited numbers of
chromosome studies conducted on (. dasyurus in
Tirkiye (Yigit et al., 1997). The first record of G.
dasyurus from  Turkiye, the  northernmost
distribution border of the species, was reported by
Yigit et al. (1997). In this study, the standard
karyotype  characteristics and  morphological
characteristics of this species were reported. In the
studies carried out within the distribution borders of
G. dasyurus species, different researchers have
reported variations in the number of chromosomal
arm (NFa) of the samples (Qumsiyeh et al., 1986). A
similar situation is also true for M. tristrami species,
which is largely distributed in  Anatolia,
Transcaucasia and Middle East (Korobitsyna, 1975;
Korobitsyna and Korablev, 1980). In the studies
conducted to find out the karyological characteristics
of M. tristrami, this species has been found to have
different number of chromosomal arms in Anatolia
population (Kefelioglu, 1997; Yigit and Colak, 1998;
Kaya and Coskun, 2012; Mahmoudi et al., 2020).

The aim of this study is to perform a chromosome
banding analysis of the karyotype of G. dasyurus and
M. tristrami from Tirkiye with the use of C-banding
and to compare the results with previous studies
regarding the species.

MATERIAL and METHODS

One specimen (female) of G. dasyurus species and one
specimen (male) of M. tristrami species were collected
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using live animal catch traps from the province of
Kilis (N 36° 43' 00" E 37° 16' 00", Southeast Anatolia,
Turkish-Syrian border) between November 1 and 10,
2020. Chromosome preparations were obtained from
the femoral bone marrow cells of colchicine treated
animals (Ford and Hamerton, 1956). The diploid
chromosome number (2n), fundamental number of
autosomal arms (NFa) and sex chromosomes of the
specimens used in the study were identified. The
constitutive  heterochromatin  distribution was
determined using techniques from Summer (1972).
From each specimen, 10 to 20 slides were prepared
and at least 10 well-spread metaphase plates were
analysed. Tissue samples the skins prepared as
standard museums materials and karyotype
preparations of two species were stored in Ondokuz
Mayis University Cytogenetic laboratory for further
studies (Museum sample no: G. dasyurus : 41-AYS;
M. tristrami : 42-AYS). This study was carried out
with the permission of Ondokuz Mayis University
local ethics committee for animal experiments
(permission number: E-68489742-604.01.03.-12821).

RESULTS

The diploid chromosome number of G. dasyurus was
2n=60, NFa= 68 and NF=72. While five pairs of
chromosomes (chromosomes no: 1-5) were biarmed
chromosomes in autosomal chromosomes, 24 pairs of
chromosomes are acrocentric of different sizes
(chromosome no:6-29). X chromosome was a large
biarmed chromosome (metacentric or submetacentric)
(Figure 1).
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Figure 1. Conventional karyotype of G. dasyurus (female) from Kilis (Southeast Anatolia), arrow: biarmed

chromosomes in metaphase plates

Sekil 1. G. dasyurus’ un (disi) standart karyotipi, ok ¢ift kollu kromozomlar

66
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The diploid chromosome number of M. tristrami was sizes of acrocentric  (chromosome  no:3-35)
2n=72, NFa= 73 and NF=77. Autosomal chromosomes chromosomes. Of the sex chromosomes, the X and Y

had a pair of biarmed chromosomes (chromosomes no:
1), a pair of heteromorphic (chromosome no:2,
submetacentric/acrocentric) and 33 pairs of different

AAnn

chromosomes were biarmed chromosome (metacentric
or submetacentric) (Figure 2).
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Figure 2. Conventional karyotype of M. tristrami (male) from Kilis (Southeast Anatolia) and heteromorphic
chromosome no:2, arrow: biarmed chromosomes in metaphase plates
Sekil 2. M. tristrami’ nin (erkek) standart karyotipi ve heteromorfik 2. kromozom ¢ifti, ok ¢ift kollu kromozomlar

In the C-banded karyotype of G. dasyurus, the
constitutive heterochromatins were in the centromere
region, and they were notably distinct. The X
chromosome was distinctively C-band positive (Figure
3).

In the C-banded karyotype of M. tristrami, positive
constitutive heterochromatins were in the centromere
region. Contrary to this, some acrocentric autosomes
had not heterochromatin block. The X chromosome
was C-band positive. In addition, there was an
enlarged heterochromatic region on the short arm of
submetacentric chromosome 1in  heteromorphic
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chromosome pair (chromosome no:2) (Figure 4).

DISCUSSION

In studies conducted to find out the karyotype
characteristics of (. dasyurus distributed in the
Middle East, Arabic peninsula, Egypt and Tirkiye’s
southeast region (Palestine, Wahrman and Zahavi,
1955; Israel, Wahrman et al., 1988; Egypt, Wassif et
al., 1969; Lay et al., 1975; Jordan, Qumsiyeh et al.,
1986, Abu Baker et al., 2009; Turkiye, Yigit et al.,
1997; current study), it was found that this species
had stable diploid chromosome number (2n=60),
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Figure 3. C-banded karyotype of G. dasyurus (female) and metaphase plates (a,b)
Sekil 3. G. dasyurus’un (disi) C bant karyotipi ve metafaz plaklari (a,b)
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Figure 4. C-banded karyotype of M. tristrami (male) and heteromorphic chromosome no:2, arrow: biarmed chromosomes in
metaphase plates

Sekil 4. M. tristrami’ nin (erkek) C bant karyotipi ve heteromortfik 2. kromozom c¢ifti, Ok. Cift kollu kromozomlar

68
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while variation (NFa= 66, 68, 70) was found in the
number of autosomal chromosome arm resulting from
the variation in the number of biarmed chromosome
(Qumsiyeh et al., 1986). Yigit et al. (1997) reported
that the karyotype of G. dasyurus was NFa=66.
However, the number of autosomal chromosome arms
found was NFa=68 in this study (Table 1). While

constitutive

heterochromatin

distribution

may

constitute nearly half of the total length of
chromosomes in karyotypes of Gerbillus species (G.
nigeriae and G. aureus, Pequignot-Viegas et al., 1984;
Volobouev et al., 1995), it may also show low rates of
heterochromatin density (Aniskin et al., 2006).
According to the results obtained this study (Figure
3a), heterochromatin regions in G. dasyurus were in

centromere regions.

Table 1. Karyological characteristics of G. dasyurus and M. tristrami species from Tirkiye, Southeast Anatolia
(Batman, Diyarbakir, Gaziantep and Kilis), Central Anatolia (Ankara, Konya, Kirikkale, Karaman),
West Anatolia (Izmir), East Anatolia (Agr), North Anatolia (Kastamonu). Metacentric (M),
Submetacentric (SM), Acrocentric (A) chromosome
Cizelge 1. G. dasyurus ve M. tristrami tiirlerinin Tiirkiye’ den belirlenen karyolojik ozellikleri, Glineydogu
Anadolu (Batman, Diyarbakir, Gaziantep ve Kilis), Merkez Anadolu (Ankara, Konya, Kirikkale,
Karaman), Bat1 Anadolu (Izmir), Dogu Anadolu (Agr1), Kuzey Anadolu (Kastamonu). Metasentrik (M),

Submetasentrik (SM), Akrosentrik (A) kromozom

Species Method Locality 2N NFa X Y References
Tirler Yontem Lokasyon N NFa X Y Kaynakca
G.dasyurus Conventional Kilis 60 66 SM A Yigit et al., 1997
G.dasyurus Conventional, Kilis 60 68 biarmed - In this study
C-banding
M.tristrami Conventional Izmir 72 72 M M Yigit et al., 1998
M. tristrami Conventional, Kilis 72 73 biarmed biarmed In this study
C-banding
M tristrami Conventional Kilis 72 74 SM SM Yigit and Colak,
1998
M. tristrami Conventional Gaziantep 72 74 SM - Kaya, 2010
M tristrami Conventional Various 72 76 SM SM Kefelioglu, 1997
locality
M. tristrami Conventional Karaman, 72 78 SM SM Yigit et al., 1998
Kastamonu
M.tristrami Conventional Various 72 80 SM SM Kefelioglu, 1997
locality
M tristrami Conventional Kirikkale 72 80 M M Demirbas and
Pamukoglu, 2008
M. tristrami Conventional Unknown 72 80 SM SM Arslan and Zima,
2014
M tristrami Conventional, Ankara, 72 80 M Asan et al., 2010
Ag-NOR Kirikkale
banding
M. tristrami Conventional, Konya 72 80 SM M Mahmoudi et al.,
C-banding, 2020
Ag-NOR
banding
M. tristrami Conventional Diyarbakir 72 82 M SM Kaya and
Cogkun, 2012
M.tristrami Conventional Agr 72 82 A A Yigit et al., 2006
M. tristrami Conventional, Batman 72 86 M M Uluturk, 2022
Ag-NOR
banding

In the studies conducted to find out the karyotype
characteristics of M. tristrami species distributed in
Transcaucasia, a part of Middle East and Anatolia
(Armenia and Azerbaijan, Korobitsyna and Korablev,
1980; Palestine, Hermann, 1973; Jordan, Qumsiyeh
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et al., 1986, S6zen et al., 2008; Iran, Mahmoudi et al.,
2020; Anatolia, Table 1), this species was found to
have a stable diploid chromosome number (2n=72)
and X chromosome was biarmed (except Yigit et al.,
2006). However, the number of biarmed chromosomes
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of M. tristrami was reported in extensive variation
(Matthey, 1957; Korobitsyna, 1975; Korobitsyna and
Korablev, 1980; Zima and Kral, 1984; Mahmoudi et
al., 2020; current study, Table 1). The intraspecific
variation of fundamental number of autosomal arms
(NFa= 70-86)in M. tristrami resulted from the
presence/absence of heterochromatic arms (Zima and
Kral, 1984; Korobitsyna and Korablev 1980;
Qumsiyeh et al., 1986). In addition to this, previously
conducted studies have reported that heteromorphic
chromosome pairs in the autosomal chromosome set
of M. tristrami species (speciemens from dJordan,
Sozen et al., 2008; Azerbaijan and Armenia,
Korobitsyna and Korablev, 1980; Turkiye, current
study).

Constitutive heterochromatin distribution in M.
tristrami bi-armed autosomes was C-positive as in
previous studies (Korobitsyna and Korablev, 1980;
Mahmoudi et al., 2020). In the karyotype of M.
tristrami, C-heterochromatin distribution of small
biarmed chromosomes can be in pericentromeric
region, while it may also be in the form of complete C-
heterochromatic arm (Mahmoudi et al., 2020). In the
results of a previous study performed on the
specimens from Transcaucasia (Korobitsyna and
Korablev, 1980) and the present study (Figure 4),
there was an enlarged heterochromatin block on the
short arm of chromosome in heteromorphic
chromosome pair.

As a conclusion, it was found that there were
differences in the autosomal chromosome arm rates
(NFa) of two different gerbil species (G. dasyurus and
M. tristrami), the karyotypes of which were obtained
in the present study, when compared with previously
conducted studies in Turkiye. Furthermore,
autosomal chromosome arm polymorphisms need to
be better characterized cytogenetically in similar
localities, particularly for Meriones tristrami.
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