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noBarenbHOCTSIM JJHK otHOCsTCs TII (caTemTsr).
Yucno u nokanuzauus TII-nocaenoBaTeabHOCTEH
S1 oTnruaeTcs y pa3HbIX BUAOB JISATYILEK pona Rana.
Y R. temporaria S1A nokann3oBaH Ha 00OMX TIJIeYax
XPOMOCOMEI 1, Ha KOPOTKHUX IUIEYaX XpPOMOCOM 2—5
M Ha IJIMHHBIX TIeYax XxpoMocoM 7 1 9 (cMm. puc. 36).
ITonobnyio kaptuny FISH-curHanoB Ha oqfHOM WU
000MX TUIeYaX HEKOTOPBIX ITap XPOMOCOM I10CjIe TUOpH-
IN3alny ¢ 30HI0M S1 HaOIogan U y Ipyrux BUIOB
Jsryiek poaa Rana. Y R. graeca noBTop S1A nokanu-
30BaH TOJILKO Ha YeThIpEX Mapax XpOMOCOM B ITepUIIEH-
TpoMepHoi1 obsacTtu, y R. italica — Ha Bcex 13 mapax
xpomocoM (Picariello et al., 2002), y R. pseudodalmatina
U R. macrocnemis nosTop S1B nokanu3oBaH B nepu-
LIEHTPOMEPHOI1 00JIACTH KOPOTKUX TIEY XPOMOCOMBI
2 (Picariello et al., 2018). Takum o6pa3om, pacrpene-
neHne S1 o xpomocomMam aM(pUONIT MOXET UCIIOTb30-
BaThCsI KaK MapKep UISHTU(UKALIII STHX XPOMOCOM.

[TonmygeHHbIe HAMM JAaHHBIE O KAPMOTUIIE TPaBsi-
HOM JISATYIIKYW OYAYT B NaJIbHEHUIIIEM UCIOIb30BaHbI
IUISI U3YYEHMST pacIipeae/IeHYsI TTIOBTOPSIIOIIUXCS 10~
cnegoBatenbHocTelt JJHK, npeHTHdULIMpoBaHHbBIX
B IMMOJTHOreHOMHOI coopke (Streicher et al., 2021).
HanbHeimre MogudUKaluy CYIIeCTBYIOIINX LINTO-
TeHETUYECKHX METOIOB 1 pa3paboTKa HOBBIX, a TAKXKe
yBeJIMYeHNe Habopa NCIIOIb3yeMbIX (hJTyOPOXPOMOB
M KOHTPACTUPYIOLINX aT€HTOB MTO3BOJISIT 0€30IIMO0YHO
HAEHTU(PUITMPOBATH XPOMOCOMBI aM(HOWIA 1 BBISIBIIST
JOTIOTHUTEIbHBIE XPOMOCOM-CITELI(PUUHbBIE MapKePHI.
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The article is devoted to the cytogenetic study of one of the model species of amphibians — the grass frog
Rana temporaria. The aim of the study was to develop a standard karyotype of R. femporaria, to identify
chromosomal markers and to clarify the genome structure. We analysed the karyotype structure, the het-
erochromatin distribution and the specific localisation of some repetitive sequences on the chromosomes
using different chromosome staining methods, including routine Giemsa staining, C-banding, staining with
the fluorescent dyes DAPI, CMA3 and SYBR Green and fluorescence in situ hybridisation (FISH) with
probes to the 5S rDNA and the S1A tandem repeat. The karyotype of R. femporaria consists of 26 chromo-
somes, (NF = 52) divided into 2 groups: 5 pairs of large chromosomes and 8 pairs of small chromosomes.
C-banding revealed heterochromatin blocks in the centromeric regions of most chromosomes, and additional
interstitial C-bands were detected on some chromosomes. SYBR Green staining showed intense fluorescence
in the centromeric regions of some chromosomes. FISH with a probe to 5S rDNA confirmed the location
of this gene on the short arm of chromosome pair 7. FISH mapping of the S1A tandem repeat showed
the location of signals on both arms of chromosome 1, the short arms of chromosomes 2—5 and the long
arms of chromosomes 7 and 9. Difficulties in detecting G- and Q-bands on amphibian chromosomes are
discussed. The data obtained are compared with the results of previous studies and modifications to existing
cytogenetic methods are suggested. Both DAPI and CMA3 staining showed a generally uniform fluores-
cence on all chromosomes, with the exception of a single DAPI-negative site corresponding to the NOR
on chromosome 10. SYBR Green could be a useful method for the analysis of amphibian chromosomes,
given the difficulties in detecting bands using traditional methods and fluorescent dyes.

Keywords: chromosomes, amphibian, heterochromatin, C-banding, DAPI, CMA3, SYBR Green, nucleolus
organiser region NOR, 5S rDNA, tandem repeat S1A
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