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Standard DAPI karyotype of the common shrew Sorex araneus L.
(Soricidae, Eulipotyphla)
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ABSTRACT. A DAPI-banding technique was used to characterise the individual patterns of each chromosome of the Novosibirsk race of the common shrew (Sorex araneus) which has become a model for
comparative gene mapping. In order to outline the main identifying characteristics of the individual
chromosomes and to make comparisons to previously published G-banded karyotypes, we analysed DAPIbanded chromosomes with different degrees of condensation. On the basis of this analysis we constructed
idiograms of chromosomes at a 300 band stage of resolution.
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Ñòàíäàðòíûé DAPI-îêðàøåííûé êàðèîòèï îáûêíîâåííîé
áóðîçóáêè Sorex araneus L. (Soricidae, Eulipotyphla)
Þ.Ì. Ìèíèíà, Ï.Ì. Áîðîäèí, Äæ.Á. Ñèðë, Â.Ò. Âîëîáóåâ, Í.Ñ. Æäàíîâà
ÐÅÇÞÌÅ. Ñ èñïîëüçîâàíèåì äèôôåðåíöèàëüíîãî îêðàøèâàíèÿ ñ ïîìîùüþ DAPI ïðîàíàëèçèðîâàíû è îõàðàêòåðèçîâàíû èíäèâèäóàëüíûå õðîìîñîìû íîâîñèáèðñêîé õðîìîñîìíîé ðàñû îáûêíîâåííîé áóðîçóáêè (Sorex araneus). Äëÿ òîãî ÷òîáû âûÿâèòü îñíîâíûå èäåíòèôèöèðóþùèå õàðàêòåðèñòèêè êàæäîé õðîìîñîìû è ñðàâíèòü èõ ñ êàðèîòèïàìè, îïèñàííûìè ðàíåå ñ èñïîëüçîâàíèåì
äèôôåðåíöèàëüíîãî G-îêðàøèâàíèÿ, ìû àíàëèçèðîâàëè õðîìîñîìû ðàçíîé ñòåïåíè êîíäåíñàöèè
õðîìàòèíà. Íà îñíîâå ýòîãî àíàëèçà ïðåäñòàâëåíû èäèîãðàììû âñåõ õðîìîñîì íà óðîâíå ðàçðåøåíèÿ â 300 áýíäîâ.
ÊËÞ×ÅÂÛÅ ÑËÎÂÀ: Sorex araneus, îáûêíîâåííàÿ áóðîçóáêà, õðîìîñîìû, DAPI áýíäèíã.

Introduction
In terms of karyological evolution the common shrew
Sorex araneus is interesting and well studied (for review, see Wójcik et al., 2002). This species varies both
in chromosome number and morphology reflecting the
multiple occurrences of Robertsonian fusions and wholearm reciprocal translocations. In particular, more than
70 different chromosome races have been identified,
each characterised by a particular complement of biarmed autosomes (Wójcik et al., 2003).
The first banded karyotypes of S. araneus were
produced after Q-banding by Halkka et al. (1974) and
G-banding by Král & Radjabli (1974). This was followed by a G-banded karyotype made by Olert & Schmid
(1978). But a truly standard nomenclature of G-banded
chromosomes of S. araneus was not developed until
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1991 by the International Sorex araneus Cytogenetics
Committee, ISACC (Searle et al., 1991).
The Novosibirsk chromosome race of common
shrew, which was one of the first races described (Král
& Radjabli, 1974), recently has become a model for
comparative gene mapping, with extensive use of FISH
with specific DNA probes (Dixkens et al., 1998; Zhdanova et al., 2005). The application of G-banding to
FISH studies is time-consuming and is often unreliable.
Currently it is being replaced by banding with 4',6diamidino-2-phenylindole (DAPI) (Schweizer, 1980;
Boyle et al., 1992; Breen et al., 1999). The major
advantage of DAPI banding is that it allows simultaneous visualisation of a banding pattern at the same
time as FISH signals (Langford et al., 1996). The human genome mapping project as well as gene mapping
projects in other mammalian species use DAPI banding
for whole chromosome and chromosome band identification (Heng & Tsui, 1994; Muller et al., 1997).
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Figure 1. Inverted DAPI-banded chromosomes of Sorex araneus (Novosibirsk race) at different stages of condensation.
Letters and combinations of letters denote chromosomal arms and chromosomes, correspondingly.

In this paper we present for the first time a detailed
DAPI-banded karyotype and idiogram of the Novosibirsk race of the common shrew. For the purposes of
continuity, the layout of the karyotype and the nomenclature of the DAPI-banded idiogram retain maximum
identity with the existing G-banded nomenclature suggested by ISACC (Searle et al., 1991).

Material and methods
Primary fibroblasts were obtained from pieces of
intercostal muscle of two wild-caught S. araneus, collected near Novosibirsk (Russia). The cell culture was

treated with 1015 ìg/ml ethidium bromide and with 3
ìg/ml colchicine at 23 h and 30 min before fixation,
respectively. Hypotonic treatment was performed with
0.075Ì KCl for 30 min at 37°C and followed by
prefixation. The cell suspension was fixed with a mixture of ethanol/acetic acid (3:1) and dropped on to
cooled slides which were then dried for 2 h at 65°C and
stained for 4 min with a 1 ìg/ml solution of DAPI in
2xSSC. Then slides were washed in deionised water
and dried at room temperature. Fluorescence signals
were visualized under an Axioskop 2 epifluorescence
microscope (Carl Zeiss, Germany) equipped with a
CCD camera (CV M300, JAI Corporation, Japan),
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Figure 2. Inverted DAPI-banded idiogram of Sorex araneus (Novosibirsk race).

CHROMA filter set and ISIS4 image-processing package (MetaSystemsGroup, Inc., USA).
All chromosome pairs were identified in each of 30
mid-metaphase spreads. Karyotypes were produced from
the spreads and used to derive a DAPI-band idiogram.

Results and discussion
In order to determine the main identifying characteristics of the individual chromosomes of S. araneus
for comparison with previously published karyotypes,
we included in our analysis a detailed study of chromosomes at different degrees of condensation (Fig. 1). On
the basis of this study we propose a standard nomenclature for DAPI-stained chromosomes of S. araneus,
which is suitable for a unified description of chromosome races and individual variants. We also constructed an idiogram for every chromosome (Fig. 2). In this
description we follow the rules for nomenclature suggested by ISACC (Searle et al., 1991) and ISCN (1995).
For continuity, wherever possible, the precise nomenclature of each schematic chromosome, including landmark bands, was retained as that proposed by ISACC
(Searle et al., 1991). The main bands revealed by DAPIstaining are rather similar to those detected by G-banding (Searle et al., 1991).
Our study offers a 310-band differentially shaded
idiogram. This idiogram provides a framework upon
which the physical genome map of the common shrew
will be constructed.
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