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Karyotype study and microsatellites pattern in the genome 
of Rana nigrovittata were studied, with the aim to provide a 
standard karyotype, chromosome marker and the distributi-
on of repetitive DNA elements, informative knowledge of 
cytogenetics and evolutionary events. Here, we analyzed 
the karyotype structure and the distribution of repetitive 
DNA sequence in this species using conventional banding 
and Fluorescence in situ hybridization techniques. The ten 
specimens (five males and five females) were collected from 
Phitsanulok province, Thailand. Mitotic metaphases were 
prepared from the bone marrows by the standard protocol. 
The result showed that R. nigrovittata had the diploid 
chromosome number of 2n = 26 and the fundamental 
number (NF) were 52 in both males and females. The 
karyotypes compose of six large metacentric, four large 
submetacentric, two medium metacentric, two medium 
submetacentric and 12 small submetacentric chromosomes. 
No sex related chromosome heteromorphism was observed 
in male (XY) or female (ZW) of this species. The NOR 
was observed in subcentromeric region on chromosome 
no 11. The C-positive heterochromatin blocks are mainly 
distributed in the centromere of most chromosomes, while 
some additionally in paracentromeric and telomeric regions. 
The large heterochromatic blocks were found on chromosome 
no 6. Some of repetitive elements were scattered while some 
were specific in the karyotype.  The combine of conventional 
banding and molecular cytogenetics provide information for 
a cytogenetic determination of the examined species.

Key words: Rana nigrovittata, karyotype, microsatellites, 
chromosome.

ÕÀÐÀÊÒÅÐÈÇÓÂÀÍÍß ÕÐÎÌÎÑÎÌÍÈÕ
² ÏÎÂÒÎÐÞÂÀÍÈÕ ÅËÅÌÅÍÒ²Â Ó ÃÅÍÎÌ² 
RANA NIGROVITTATA (ANURA, RANIDAE) 
ÇÀ ÄÎÏÎÌÎÃÎÞ ÊËÀÑÈ×ÍÈÕ ÒÀ 
ÌÎËÅÊÓËßÐÍÈÕ ÒÅÕÍÎËÎÃ²É

Äîñë³äæåííÿ êàð³îòèïó ³ ñòðóêòóðè ì³êðîñàòåë³ò³â 
ó ãåíîì³ Rana nigrovittata ïðîâîäèëè ç ìåòîþ âñòà-
íîâëåííÿ ñòàíäàðòíîãî êàð³îòèïó, õðîìîñîìíîãî 
ìàðêåðà ³ ðîçïîä³ëó ïîâòîðþâàíèõ ÄÍÊ åëåìåíò³â, 
³íôîðìàö³¿ ùîäî öèòîãåíåòèêè ³ åâîëþö³éíèõ ïîä³é. 
Ó ö³é ðîáîò³ ìè ïðîàíàë³çóâàëè ñòðóêòóðó êàð³îòè-
ïó ³ ïîøèðåííÿ ïîâòîðþâàíî¿ ïîñë³äîâíîñò³ ÄÍÊ 
ó öüîìó âèä³, âèêîðèñòîâóþ÷è òðàäèö³éíå ïîôàð-
áóâàííÿ õðîìîñîì ³ ôëóîðåñöåíòíó ã³áðèäèçàö³þ 
in situ. Äåñÿòü îñîáèí (ï’ÿòü ñàìö³â ³ ï’ÿòü ñàìîê) 
â³ä³áðàëè ó ïðîâ³íö³¿ Ïõ³òñàíóëîê, Òà¿ëàíä. Ì³òî-
òè÷í³ ìåòàôàçè ïðèãîòóâàëè ç ñïèííîãî ìîçêó çà 
ñòàíäàðòíèì ïðîòîêîëîì. Ðåçóëüòàòè ïðîäåìîí-
ñòðóâàëè, ùî R. nigrovittata ìàëà äèïëî¿äíèé íàá³ð 
õðîìîñîì (2n = 26), à ôóíäàìåíòàëüíå ÷èñëî (NF) 
ñòàíîâèëî 52 ÿê ó ñàìö³â, òàê ³ â ñàìîê. Êàð³îòèïè 
ñêëàäàëèñÿ ç øåñòè âåëèêèõ ìåòàöåíòðè÷íèõ, ÷î-
òèðüîõ âåëèêèõ ñóáìåòàöåíòðè÷íèõ, äâîõ ñåðåäí³õ 
ìåòàöåíòðè÷íèõ, äâîõ ñåðåäí³õ ñóáìåòàöåíòðè÷íèõ 
³ 12 ìàëèõ ñóáìåòàöåíòðè÷íèõ õðîìîñîì. Ó öüîãî 
âèäó íå ñïîñòåð³ãàëè ñòàòåâî-îáóìîâëåíîãî ãåòåðî-
ìîðô³çìó õðîìîñîì ó ñàìö³â (XY) ÷è ñàìîê (ZW). 
NOR áóëî âèÿâëåíî ó ñóáöåíòðîìåðí³é ä³ëÿíö³ íà 
õðîìîñîì³ 11. Â îñíîâíîìó, C-ïîçèòèâí³ áëîêè ãå-
òåðîõðîìàòèíó ðîçòàøîâóâàëèñÿ â öåíòðîìåðí³é 
÷àñòèí³ á³ëüøîñò³ õðîìîñîì, õî÷à äåÿê³ áóëè äîäàò-
êîâî ïðèñóòí³ ó ïàðàöåíòðîìåðíèõ òà òåëîìåðíèõ 
ä³ëÿíêàõ. Âåëèê³ áëîêè ãåòåðîõðîìàòèíó áóëî âèÿâ-
ëåíî íà õðîìîñîì³ 6. Äåÿê³ ïîâòîðþâàí³ åëåìåíòè 
áóëè ðîçñ³ÿí³, õî÷à äåê³ëüêà áóëè ñïåöèô³÷íèìè äëÿ 
êàð³îòèïó. Ïîºäíàííÿ ìåòîä³â òðàäèö³éíîãî ïîôàð-
áóâàííÿ õðîìîñîì ³ ìîëåêóëÿðíî¿ öèòîãåíåòèêè äî-
çâîëèëî îòðèìàòè ³íôîðìàö³þ äëÿ öèòîãåíåòè÷íîãî 
âèçíà÷åííÿ äîñë³äæóâàíîãî âèäó.

Êëþ÷îâ³ ñëîâà: Rana nigrovittata, êàð³îòèï, ì³êðîñà-
òåë³òè, õðîìîñîìà.
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