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Satellite DNA is the main component of functional cen-
tromeres and forms the main structural constituent of 
heterochromatin. The presence of alkali-labile sites (ALSs) 
is a feature inherent to chromatin structure. Here we aimed to 
characterize ALSs in different satellite DNA loci in cervical 
epithelial cells using DNA breakage detection coupled with 
fluorescence in situ hybridization (DBD-FISH). Cervical 
epithelial cells embedded in an agarose matrix were 
deproteinized and exposed to alkaline denaturation, which 
generated single-stranded DNA (ssDNA) starting from the 
ends of spontaneous basal DNA breaks and ALSs. The 
amount of ssDNA produced within a specific sequence area 
could be detected by DBD-FISH using specific probes. The 
DBD-FISH signals, which were corrected for respective 
FISH signals during metaphase, were remarkably stronger 
in the 5 bp classical satellite DNA domains analyzed (D1Z1, 
D9Z3, and D16Z3) compared with alphoid satellite regions 
(D3Z1, D8Z2, and DXZ1). D1Z1 locus of chromome-1 
being the most affected by alkali denaturation, and contrary, 
D3Z1 locus of chromosome – 3 was the least sensitive 
to alkali treatment. These findings suggest a high density 
of constitutive ALSs-probably abasic sites-within the 5 bp 
satellite DNA sequences in cervical epithelial cells. The 
presence and relative abundance of ALSs might help 
explain the high frequency of spontaneous breakage and 
rearrangements in the pericentromeric heterochromatin of 
chromosomes 1, 9, and 16 when this chromatin region is 
undercondensed spontaneously or via induction, such as 
following viral infections. ALSs in these sequences could be 
useful tools to monitor DNA damage in cases of cervical 
carcinogenesis., ALSs on these sequences could be useful

tools to monitor DNA damage in cases of cervical car-
cinogenesis.

Key words: Alkali-labile sites; ALS; DNA breakage de-
tection; DBD-FISH, cervical epithelium.

ÂÈßÂËÅÍÍß ËÓÆÍÎ-ËÀÁ²ËÜÍÈÕ ÑÀÉÒ²Â 
ÍÀ ÑÀÒÅË²ÒÍÈÕ ÄÍÊ ÇÀ ÐÎÇÐÈÂÀÌÈ 
ÄÍÊ Ó ÏÎªÄÍÀÍÍ² Ç ÔËÓÎÐÅÑÖÅÍÒÍÎÞ 
Ã²ÁÐÈÄÈÇÀÖ²ªÞ IN SITU (DNA-FISH)
ÄËß ÊÎÍÒÐÎËÞ ÏÎØÊÎÄÆÅÍÜ ÄÍÊ
Ó ÖÅÐÂ²ÊÀËÜÍÈÕ ÅÏ²ÒÅË²ÀËÜÍÈÕ ÊË²ÒÈÍÀÕ

Ñàòåë³òíà ÄÍÊ – öå ãîëîâíèé êîìïîíåíò ôóíê-
ö³îíàëüíèõ öåíòðîìåð, ÿêèé óòâîðþº îñíîâíó ñòðóê-
òóðíó ñêëàäîâó ãåòåðîõðîìàòèíó. Ïðèñóòí³ñòü ëóæíî-
ëàá³ëüíèõ ñàéò³â (ËËÑ) – öå âëàñòèâ³ñòü, ïðèòà-
ìàííà ñòðóêòóð³ õðîìàòèíó. Ìåòîþ ö³º¿ ðîáîòè áó-
ëî îõàðàêòåðèçóâàòè ËËÑ ó ð³çíèõ ëîêóñàõ ñàòåë³ò-
íèõ ÄÍÊ ó öåðâ³êàëüíèõ åï³òåë³àëüíèõ êë³òèíàõ, 
âèêîðèñòîâóþ÷è âèÿâëåííÿ ðîçðèâ³â ÄÍÊ ó ïîºä-
íàíí³ ç ôëóîðåñöåíòíîþ ã³áðèäèçàö³ºþ in situ (DBD-
FISH). Öåðâ³êàëüí³ åï³òåë³àëüí³ êë³òèíè, âñòàâëåí³ 
â àãàðîçíó ìàòðèöþ, áóëè çâ³ëüíåí³ â³ä á³ëê³â ³ ï³ä-
äàí³ âïëèâó ëóæíî¿ äåíàòóðàö³¿, ï³ñëÿ ÷îãî áóëè 
ñôîðìîâàí³ îäíîíèòêîâ³ ÄÍÊ (ssÄÍÊ), ïî÷èíàþ÷è
ç ê³íö³â ñïîíòàííèõ ðîçðèâ³â îñíîâíèõ ÄÍÊ òà 
ËËÑ. Ê³ëüê³ñòü ssÄÍÊ, óòâîðåíèõ â ìåæàõ ïåâíî¿ 
ä³ëÿíêè ïîñë³äîâíîñò³, âèçíà÷àëè çà ìåòîäîì DBD-
FISH ç âèêîðèñòàííÿì ïåâíèõ çîíä³â. Ñèãíàëè 
DBD-FISH, ñêîðåãîâàí³ ùîäî â³äïîâ³äíèõ ñèãíàë³â 
FISH ï³ä ÷àñ ìåòàôàçè, áóëè çíà÷íî ñèëüí³øèìè 
ó ïðîàíàë³çîâàíèõ êëàñè÷íèõ äîìåíàõ ñàòåë³òíèõ 
ÄÍÊ íà 5 ï.í. (D1Z1, D9Z3 òà D16Z3) ïîð³âíÿíî 
ç àëüôà ñàòåë³òíèìè ðåã³îíàìè (D3Z1, D8Z2 òà 
DXZ1). Ëóæíà äåíàòóðàö³ÿ íàéá³ëüøå âïëèíóëà íà 
D1Z1 ëîêóñ õðîìîñîìè-1, ³ íàâïàêè, ëîêóñ D3Z1 
õðîìîñîìè-3 áóâ íàéìåíø ÷óòëèâèì äî âïëèâó 
ëóæíîãî ñåðåäîâèùà. Ö³ ðåçóëüòàòè äåìîíñòðóþòü 
âèñîêó ù³ëüí³ñòü êîíñòèòóòèâíèõ ËËÑ – ìîæëè-
âèõ AP-ñàéò³â – ó ìåæàõ ïîñë³äîâíîñòåé ñàòåë³ò-
íèõ ÄÍÊ íà 5 ï.í. ó öåðâ³êàëüíèõ åï³òåë³àëüíèõ 
êë³òèíàõ. Ïðèñóòí³ñòü òà â³äíîñíà ðîçïîâñþäæåí³ñòü 
ËËÑ ìîæå áóòè ïîÿñíåííÿì âèñîêî¿ ÷àñòîòíîñò³
ñïîíòàííèõ ðîçðèâ³â òà ïåðåáóäîâ ó ïåðèöåíòðî-
ìåðíîìó ãåòåðîõðîìàòèí³ õðîìîñîì 1, 9 ³ 16, êî-
ëè â³äáóâàºòüñÿ ñïîíòàííå àáî ³íäóêîâàíå áëîêó-
âàííÿ êîíäåíñàö³¿ ö³º¿ ä³ëÿíêè õðîìàòèíó, ïîä³á-
íî äî íàñë³äê³â â³ðóñíî¿ ³íôåêö³¿. ËËÑ ó òàêèõ 
ïîñë³äîâíîñòÿõ ìîæóòü áóòè êîðèñíèì ³íñòðóìåí-
òîì ìîí³òîðèíãó ïîøêîäæåíü ÄÍÊ ó âèïàäêó öåð-
â³êàëüíîãî êàíöåðîãåíåçó.

Êëþ÷îâ³ ñëîâà: ëóæíî-ëàá³ëüí³ ñàéòè; ËËÑ; âèÿâëåí-
íÿ ðîçðèâ³â ÄÍÊ; DBD-FISH, öåðâ³êàëüíèé åï³òå-
ë³é.
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