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The RAD51 gene encodes proteins that are important for 
the repair of double-strand DNA breaks by recombination. 
Thus, genetic variability in the gene may contribute to 
the occurrence and progression of breast carcinoma. We 
investigated the association of polymorphisms in the DNA 
repair genes RAD51-site 135G/C with the breast cancer 
risk. Genotypes were determined by PCR-RFLP assays 
in 55 female patients with breast cancers and 80 age-
matched healthy controls. Bloods samples were taken from 
all the patients and health controls and DNA was isolated. 
The region of interest was amplified based on PCR. After 
amplification, we used a restriction enzyme (RAD51; MvaI) 
and digested the PCR product. Then, this DNA fragments 
were size separated in gel electrophoresis. We identified 
changes in the nucleotides in these specific regions and 
confirmed the genotyping via sequencing a subset of PCR 
products using an Applied Biosystems Automated Sequencer. 
We observed the both allele and genotype frequencies 
significantly differed between breast cancer patients and 
heaty control. The frequency of variant allele, C, was 
increased to 0.25 in breast cancer group as opposed to the 
frequency of 0.125 in control group. Similarly, the genotypes 
carrying the variant allele C (CC+GC) had an elevated 
frequency and increased odd’s ratio among breast cancer 
group. The obtained results indicate that the polymorphism of 
RAD51 genes may be associated with the incidence of breast 
cancer in the Eastern Mediterranean region population. We 
hypothesized that common polymorphisms in DNA repair 
and cell cycle regulator genes modify DNA repair machinery 
which contribute to breast cancer susceptibility.

Key words: RAD51 gene, polymorphism, MvaI, breast can-
cer, eastern Mediterranean, Turkish population. 

ÕÀÐÀÊÒÅÐ ÏÎË²ÌÎÐÔ²ÇÌÓ RAD51-G135C 
ÑÅÐÅÄ ÒÓÐÅÖÜÊÎÃÎ ÍÀÑÅËÅÍÍß Ó 
ÑÕ²ÄÍÎÌÓ ÑÅÐÅÄÇÅÌÍÎÌÎÐ’¯ ÒÀ ÇÂ’ßÇÎÊ Ç 
ÐÀÊÎÌ ÌÎËÎ×ÍÎ¯ ÇÀËÎÇÈ

Ãåí RAD51 êîäóº á³ëêè, ÿê³ º âàæëèâèìè äëÿ ðåïà-
ðàö³¿ äâîëàíöþãîâèõ ðîçðèâ³â ÄÍÊ øëÿõîì ðåêîì-
á³íàö³¿. Òàêèì ÷èíîì, ãåíåòè÷íà ì³íëèâ³ñòü ãåíó 
ìîæå ñïðèÿòè âèíèêíåííþ ³ ïðîãðåñóâàííþ êàðöè-
íîìè ìîëî÷íî¿ çàëîçè. Íàìè áóëî äîñë³äæåíî çâ’ÿ-
çîê ì³æ ïîë³ìîðô³çìàìè â ãåíàõ ðåïàðàö³¿ ÄÍÊ 
RAD51 135G/C òà ðèçèêîì âèíèêíåííÿ ðàêó ìîëî÷-
íî¿ çàëîçè. Ãåíîòèïè âèçíà÷àëè ó 55 æ³íîê ç ðàêîì 
ìîëî÷íî¿ çàëîçè ³ 80 çäîðîâèõ îñ³á êîíòðîëüíî¿ 
ãðóïè òàêîãî æ â³êó çà äîïîìîãîþ ÏËÐ-ÏÄÐÔ. Ó 
âñ³õ ïàö³ºíòîê òà çäîðîâèõ îñ³á êîíòðîëüíî¿ ãðóïè 
âçÿëè çðàçêè êðîâ³ òà âèä³ëèëè ÄÍÊ. Îáëàñòü 
äîñë³äæåííÿ àìïë³ô³êóâàëè çà äîïîìîãîþ ÏËÐ. 
Ï³ñëÿ àìïë³ô³êàö³¿ ìè âèêîðèñòàëè ðåñòðèêö³éíèé 
ôåðìåíò (RAD51; MvaI) òà îáðîáèëè ïðîäóêò ÏËÐ.
Çãîäîì ö³ ôðàãìåíòè ÄÍÊ áóëè ðîçä³ëåí³ çà ðîç-
ì³ðàìè ï³ä ÷àñ åëåêòðîôîðåçó ó ãåë³. Íàìè áóëè
³äåíòèô³êîâàí³ çì³íè â íóêëåîòèäàõ ñàìå ó öèõ
îáëàñòÿõ ³ ï³äòâåðäæåíî ãåíîòèïóâàííÿ øëÿõîì ñèê-
âåíóâàííÿ âèá³ðêè ïðîäóêò³â ÏËÐ ç âèêîðèñòàííÿì 
Applied Biosystems Automated Sequencer. Áóëî âñòà-
íîâëåíî çíà÷í³ â³äì³ííîñò³ ì³æ ãðóïîþ ïàö³ºíòîê 
ç ðàêîì ìîëî÷íî¿ çàëîçè ³ çäîðîâîþ êîíòðîëüíîþ 
ãðóïîþ ³ â ÷àñòîòàõ àëåë³â, ³ ÷àñòîòàõ ãåíîòèï³â. 
×àñòîòà âàð³àíòíîãî àëåëÿ, C, ï³äâèùèëàñü äî 0,25
ó ãðóï³ ïàö³ºíòîê ç ðàêîì ìîëî÷íî¿ çàëîçè ïî-
ð³âíÿíî ç ÷àñòîòîþ 0,125 ó êîíòðîëüí³é ãðóï³. 
Òàêîæ ãåíîòèïè, ùî íåñóòü âàð³àíòíèé àëåëü C 
(CC+GC), ìàëè ï³äâèùåíèé ð³âåíü ÷àñòîòè ³ âèùå 
ñï³ââ³äíîøåííÿ øàíñ³â ñåðåä ãðóïè ïàö³ºíòîê ç
ðàêîì ìîëî÷íî¿ çàëîçè. Îòðèìàí³ ðåçóëüòàòè âêà-
çóþòü íà òå, ùî ïîë³ìîðô³çì ãåí³â RAD51 ìîæå 
áóòè ïîâ’ÿçàíèé ç âèíèêíåííÿì ðàêó ìîëî÷íî¿ 
çàëîçè ó íàñåëåííÿ cõ³äíîãî Ñåðåäçåìíîìîð’ÿ. Ìè 
âèñóíóëè ã³ïîòåçó, ùî çâè÷àéí³ ïîë³ìîðô³çìè â 
ãåíàõ ðåïàðàö³¿ ÄÍÊ ³ ãåíàõ-ðåãóëÿòîðàõ êë³òèííî-
ãî öèêëó çì³íþþòü ìåõàí³çìè ðåïàðàö³¿ ÄÍÊ, ùî 
ñïðèÿº ñõèëüíîñò³ äî ðàêó ìîëî÷íî¿ çàëîçè.

Êëþ÷îâ³ ñëîâà: ãåí RAD51, ïîë³ìîðô³çì, MvaI, ðàê 
ìîëî÷íî¿ çàëîçè, ñõ³äíå Ñåðåäçåìíîìîð’ÿ, òóðåöüêå 
íàñåëåííÿ.
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