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Abstract: In this study, heterochromatin distribution in the chromosomes of five small
mammals of three different species (Crocidura suaveolens, C. leucodon, Sorex raddei) from
four different localities of Turkey were inestigated by using standard karyotype and C-banding
method. Crocidura suaveolens karyotype included 2n=40 chromosomes, fundamental number
of autosomal arms (NFa)= 46, X=submetacentric (SM), Y=acrocentric (A); Sorex raddei
karyotype was 2n=36, NFa=66, X=A, Y=A; Crocidura leucodon karyotype was 2n=28, NFa=
46, X=SM, Y=A. C-banding heterochromatin distribution in C. suaveolens, C.leucodon, S.
raddei karyotypes was reported in this study for the first time in Turkey populations.

Tiirkiye’den Crocidura suaveolens, Crocidura leucodon, Sorex raddei (Mammalia:
Eulipotyphla) Tiirlerinin Sitogenetik Ozellikleri: Konstitiitif Heterokromatin Dagilim

Keywords

Cift renkli
bocekeil,
C-bantlama,
Beyaz disli
bocekgil,

Raddei bocekgili

Ozet: Bu calismada Tiirkiye'nin ii¢ fakli lokalitesinden elde edilen ii¢ farkli tiire ait (
Crocidura suaveolens, Crocidura leucodon, Sorex raddei) 5 kiigiik memeli hayvanin standart
karyotipi ve C band yontemi kullanilarak kromozomlardaki heterokromatin dagilimi
aragtirilmigtir. Crocidura suaveolens karyotipi 2n=40, temel kromozom kol sayis1 (NFa)= 46,
X=submetasentrik (SM), Y=akrosentrik (A); Sorex raddei karyotipi 2n=36, NFa=66, X=A,
Y=A; Crocidura leucodon karyotipi 2n=28, NFa= 46, X=SM, Y=A seklindedir. C. suaveolens,
C. leucodon, S. raddei Kkaryotiplerinde C-bant heterokromatin dagilimi Tirkiye
populasyonlarinda ilk defa bu galigma ile tanimlanmustir.

1. INTRODUCTION

The family Soricidae includes two subfamilies,
Coricidurinae and Soricinae [1]. Altogether, three
Crocidura species (Crocidura suaveolens, C. leucodon
and C. arispa) and five Sorex species (Sorex araneus, S.
minutus, S. raddei, S. volnuchini and S. satunini)
distribution in Turkey [2]. While Crocidura genus shows
rare karyotypic variations intraspecifically [3], Sorex
genus was found to have higher intraspecific
chromosome variation rate [4,5]. Karyological studies
conducted on C. suaveolens (White-toothed Shrew) and
C. leucodon (Bicolored Shrew) species reported the
standard karyotype, which was found in different
locations in Turkey by a great number of researchers
[6,7,8]. However, karyological studies (Standard
karyotype, [4]; G-banding, [5]) conducted on S. raddei
(Radde’s Shrew) a species, which is distributed in

Northern Anatolia and Caucasia, are very limited in
number. Since Sorex species show high levels of
variation in terms of diploid chromosome number and
chromosome morphology, they are used as models in
karyological studies [9].

Although standard karyotypes of C. suaveolens, C.
leucodon, S. raddei, have been determined by many
researchers, detailed karyotype morphology of these
species is usually not known in detail in Turkey, yet. The
objective of this study is to compare the standard
karyotypes of these species with previous studies and to
determine the pattern of constitutive heterochromatin
distribution (C-banding) for the first time in Turkish
population and to contribute to future karyological
studies.
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2. MATERIAL AND METHOD

Chromosome preparations were obtained from the
femoral bone marrow cells of colchicine treated animals
[10]. Two samples (two males) of Crocidura suaveolens
species and one male from Crocidura leucodon species
were obtained from the province of Samsun
(N41°35°20” E36°02°14” and N41°22°53”°
E36°00°17°°, Northern Anatolia), one sample (male) of
Sorex raddei species was obtained from the province of
Artvin  (N41°15°08>° E42°21°10°’) and one sample
(male) of Sorex raddei species was obtained from the
province of Ardahan (N41°11°38’° [E42°50°59’")
Northeastern Anatolia, Caucasia region) by using live
animal traps. Diploid chromosome number (2n) and
fundamental number of autosomal arms (NFa) and sex
chromosomes of small mammals used in the study were
defined as metacentric (m), acrocentric (a),
submetacentric (sm), and subtelocentric (st). The
constitutive heterochromatin distribution was determined
using techniques from Summer [11]. From each
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specimen 10 to 20 slides were prepared and at least10
well-spread metaphase plates were analyzed.

Karyotype preparates and chromosome-fixative solution,
which did not undergo diffusion procedure, are being
kept at Ondokuz Mayis University Cytogenetic
Laboratory under -20 degrees for future studies.

3. RESULTS

Crocidura suaveolens karyotype was in the form of
2n=40 and NFa= 46. The karyotype has two pairs of
subtelocentric (chromosome no: 1-2), one pair of
submetacentric (chromosome no:3), one pair of small
metacentric (chromosome no: 4) and 15 pairs of different
sizes of acrocentric chromosome (chromosome no: 5-19)
(Figure 1). X chromosome has large submetacentric and
Y chromosome has acrocentric. In C.suaveolens
karyotype, constitutive heterochromatin is obvious in
centromere region in autosomal chromosomes. While X
chromosome shows C-positive band, C-heterochromatin
region is very obvious and enlarged in Y chromosome
(Figure 2).

Figure 1. Karyotype of Crocidura suaveolens (male) from Samsun (North Anatolia).
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Figure 2. C-banded karyotype of Crocidura suaveolens (male) from Samsun, Arrow: C-positive Y chromosome
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Crocidura leucodon karyotype is in the form of 2n=28
and NFa= 52. In the karyotype, all autosomal
chromosomes have two arms. X chromosome has
submetacentric and Y chromosome has acrocentric
(Figure 3). In C. leucodon Kkaryotype, constitutive
heterochromatin is in centromere region in autosomal
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chromosome (chromosome no: 1,2,3,4,5,8,10,11,12).
Since karyotype is not good, C-band structures of some
chromosomes cannot be determined. X and Y
chromosome have C-positive band characteristic (Figure
4).
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Figure 3. Karyotype of Crocidura leucodon (male) from Samsun (North Anatolia).
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Figure 4. C-banded karyotype of Crocidura leucodon (male) from Samsun.
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Figure 5. Karyotype of Sorex raddei from North east Anatolia, Caucasia region, a: Artvin, b: Ardahan
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Figure 6. C-banded karyotype of Sorex raddei (male) from Ardahan

Karyotypes of Artvin and Ardahan samples of Sorex
raddei species are in the form of 2n=36 and NFa=66.
The chromosome set has 10 pairs of different sizes of
metacentric (chromosome no:1-10), three pairs of
submetacentric (chromosome no:11-13), three pairs of
subtelocentric (chromosome no:14-16) and one pair of
acrocentric chromosome (chromosome no:17). X
chromosome is large acrocentric and Y chromosome is
acrocentric (Figure 5). In S.raddei karyotype, positive
constitutive heterochromatins are in centromere region in
autosomal chromosomes. While X chromosome is
obliviously C- positive, Y chromosome has a weakly C-
positive (Figure 6).

4. DISCUSSION

Crocidura genus rarely shows polymorphism in
autosomal chromosomes [3]. In addition, Crocidura
suaveolens group, which is also distributed palearctic
region, is characterized by stable diploid chromosome
number (2n=40) [12]. Diploid chromosome number of
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C. suaveolens and C. leucodon has been reported by
various researchers from a great number of localities in
Turkey as 2n=40 and 2n=28, respectively [6,7,13]. The
most extensive of these studies was conducted by Tez
[7] in 36 different localities of Turkey and C. suaveolens
and C. leucodon ‘s diploid chromosome number and
chromosome morphology were found to be quite stable.
Diploid chromosome number and autosome morphology
found in this study are in parallel with the results of
studies both conducted on populations in Palearctic
region [3,12,14,15,16,17,18,19] and also with studies
conducted in Turkey. While C. suaveolens is stable in
terms of autosomal chromosome set, the morphology of
sex chromosomes (X chromosome submetacentric or
acrocentric; 'Y  chromosome  submetacentric  or
acrocentric; [3]) can differ. According to Tez [7], while
X chromosome of C. suaveolens is submetacentric in
Turkish population, it is acrocentric in Tajikistan
population [20]. In this study, X chromosome is large
submetacentric. In addition, karyological studies
conducted on Europe populations of C. suaveolens and
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C. leucodon populations [3,14,19] report B chromosome
(Supernumerary chromosome) in the chromosome set.
However, both in this study and in previous studies
conducted on Turkish populations, B chromosome was
not seen. In C. leucodon species, as in C. suaveolens,
variations can be seen in sex chromosomes. Y
chromosome was found to be submetacentric,
subtelocentric or acrocentric in Bulgaria population [19].
In Turkish population, only acrocentric Y chromosome
was found [7,8,in this study]. With this study,
constitutive  heterochromatin  distribution for C.
suaveolens and C. leucodon were found for the first time
in Turkish population.

In karyological studies conducted in localities of
Caucasia and Trabzon (Turkey) [5]; Trabzon [4];
Caucasia [15,21]; Perelman et al. unpublished study,
unknown locality [22]; Artvin and Ardahan (Turkey) (in
this study), S.raddei species has been found to have a
quite stable chromosome number (2n=36) and NFa=66.
In S. raddei karyotype, X chromosome is acrocentric in
Turkey and Caucasia samples [5,15,23,in this study]. In
a study conducted by Biltueva et al. [5], while Y
chromosome was found to be acrocentric in Trabzon
(Turkey) and Caucasica S. raddei sample, as in this
study, Y chromosome was found to be submetacentric in
samples obtained from Caucasia by Sokolov &
Tembotov [21] and from Trabzon (Turkey) by Zima et
al. [4]. In this study, C band characteristics of S. raddei
chromosome set have been defined for the first time.
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