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Âñòóï. Íèðêîâî-êë³òèííèé ðàê (ÍÊÐ) –
íàéá³ëüø ïîøèðåíà çëîÿê³ñíà ïóõëèíà íèðêè,
ùî âêëþ÷àº â ñåáå íèçêó ï³äòèï³â íîâîóòâî-
ðåíü íèðêè ç ð³çíîìàí³òíèìè ïàòîã³ñòîëîã³÷íè-
ìè, ãåíåòè÷íèìè òà åï³ãåíåòè÷íèìè õàðàêòåðèñ-
òèêàìè. Ó 2016 ð. â Óêðà¿í³ áóëî çàðåºñòðîâàíî
4486 âèïàäê³â çàõâîðþâàííÿ íà ðàê íèðêè, çã³äíî
ç äàíèìè Íàö³îíàëüíîãî Êàíöåð Ðåºñòðó. Çà ïå-
ð³îä 2016 ðîêó â³ä öüîãî òèïó ðàêó ïîìåðëî
2030 îñ³á.

ÍÊÐ º äðóãîþ çà ïîøèðåí³ñòþ ïðè÷è-
íîþ ñìåðò³ ó âñüîìó ñâ³ò³ ³ ñòàíîâèâ 8,8 ì³ëüéîíà
ñìåðòåé ó 2015 ðîö³. Çà äàíèìè Âñåñâ³òíüî¿ îðãàí³-
çàö³¿ îõîðîíè çäîðîâ’ÿ î÷³êóºòüñÿ, ùî ïðîòÿãîì
íàñòóïíèõ äâîõ äåñÿòèë³òü ÷èñëî íîâèõ âèïàäê³â
çàõâîðþâàííÿ âèðîñòå ïðèáëèçíî íà 70%.

Êë³í³÷í³ äîñë³äæåííÿ âêàçóþòü, ùî ÍÊÐ
º ìàéæå íå÷óòëèâèì äî ïðîìåíåâî¿ òà õ³ì³îòå-
ðàï³¿, òîìó îñíîâíèì ìåòîäîì ë³êóâàííÿ òàêèõ
õâîðèõ º õ³ðóðã³÷íå âèäàëåííÿ ïóõëèíè. Ëèøå ó
20% ïàö³ºíò³â ñïîñòåð³ãàºòüñÿ ñëàáêà â³äïîâ³äü
íà õ³ì³îòåðàï³þ ³ ëèøå 5% ïàö³ºíò³â îòðèìóþòü
ïîâíèé åôåêò [1].

Òàêîæ ïîêàçàíî, ùî íà ìîìåíò âèÿâëåííÿ
çàõâîðþâàííÿ ó 25–30% ïàö³ºíò³â ä³àãíîñòóþòü-
ñÿ ìåòàñòàçè ³ íàâ³òü ï³ñëÿ ðàäèêàëüíîãî îïåðà-
òèâíîãî ë³êóâàííÿ [2] 20–30% õâîðèõ íå ïåðå-
æèâàº 2-ð³÷íîãî òåðì³íó. Îäíàê, ÿêùî çàõâî-
ðþâàííÿ âèÿâëåíå íà ðàíí³õ ñòàä³ÿõ ³ íå ìåòà-
ñòàçóº (ïîøèðþºòüñÿ íà ³íø³ îðãàíè) àáî ïðî-
íèêàº ãëèáøå â òêàíèíè íèðêè, òî 5-ð³÷íà âè-
æèâàí³ñòü ñòàíîâèòü 65–90% [3]. Íåçâàæàþ÷è íà
ïîð³âíÿíî íåâåëèêó ÷àñòêó â çàãàëüí³é ñòðóê-
òóð³ îíêîëîã³÷íèõ çàõâîðþâàíü, ö³ âèäè ðàêó º
ïðè÷èíîþ ñìåðòíîñò³ àáî ³íâàë³äíîñò³ äîñèòü
âåëèêî¿ ê³ëüêîñò³ ïàö³ºíò³â ÷åðåç ï³çíþ ä³àãíîñ-
òèêó, à òàêîæ âèñîêó ÷àñòîòó âèíèêíåííÿ ðåöè-
äèâ³â ³ ïðîãðåñ³¿.

Âèÿâëåííÿ õâîðèõ íà ÍÊÐ º ìàëîåôåê-
òèâíèìè ó çâ’ÿçêó ç ïåðåâàæíî áåçñèìïòîìíèì
ïåðåá³ãîì ðàíí³õ ñòàä³é öüîãî çàõâîðþâàííÿ. Íà
æàëü, â Óêðà¿í³ íèí³ ðàííÿ ä³àãíîñòèêà öüîãî
òèïó ðàêó ó ïàö³ºíò³â áåç ñèìïòîì³â ïàòîëîã³¿

ñêëàäàº ëèøå 16%. Ó òîé æå ÷àñ, öåé òèï ðàêó
âèë³êîâíèé â á³ëüø í³æ 90% âèïàäê³â, ÿêùî
ä³àãíîç ïîñòàâëåíèé íà ðàíí³é ñòàä³¿. Òîìó âêðàé
âàæëèâî ðîçðîáèòè ìåòîäè ðàííüî¿ ä³àãíîñòèêè
ÍÊÐ, à òàêîæ, ÿê í³êîëè ãîñòðî, ïîñòàº ïèòàííÿ
òî÷íîãî âèçíà÷åííÿ òèïó ïóõëèíè ³ ¿¿ ìîëåêó-
ëÿðíî-ãåíåòè÷íèõ îñîáëèâîñòåé, ÷åðåç òå, ùî òàð-
ãåòíà òåðàï³ÿ â á³ëüøîñò³ âèïàäê³â º âèñîêî
ñïåöèô³÷íîþ òà á³ëüø åôåêòèâíîþ.

Ðàê çàâæäè ïîâ’ÿçàíèé ç ð³çíîìàí³òíèìè
ìîëåêóëÿðíî-ãåíåòè÷íèìè çì³íàìè ³ ïîðóøåí-
íÿìè, ùî ñòàþòü ïðè÷èíîþ óòâîðåííÿ òà ïî-
äàëüøîãî ðîçâèòêó ïóõëèí. Çàâäÿêè äåòåêö³¿ öèõ
çì³í ñòàº ìîæëèâèì ïðîãíîçóâàòè ïåðåá³ã çà-
õâîðþâàííÿ [4].

Ðîçâèòîê ÍÊÐ ïîâ’ÿçàíèé ç íèçêîþ çì³í
ó áàãàòüîõ ãåíàõ-ñóïðåñîðàõ, ÿê³ ìîæóòü ³íàêòè-
âóâàòèñÿ â ðåçóëüòàò³ ìóòàö³é, ïðîòÿæíèõ àëåëü-
íèõ äåëåö³é [5], ìåòèëóâàííÿ ÑðG-îñòð³âö³â ó
ïðîìòîðíèõ ä³ëÿíêàõ [6]. Ó íîðìàëüíèõ ñîìàòè÷-
íèõ êë³òèíàõ á³ëüø³ñòü CpG-îñòð³âö³â íå ìåòè-
ëüîâàí³. Àáåpðàíòíå ìåòèëóâàííÿ CpG-îñòð³âöÿ
áóäü-ÿêîãî ãåíà-ñóïðåñîðó ïóõëèííîãî ðîñòó
ìîæå ïðèçâåñòè äî ïðèïèíåííÿ éîãî åêñïðåñ³¿,
ñïðèÿþ÷è ³í³ö³àö³¿ òà ïðîãðåñ³¿ ïóõëèíè.

Â³äîìî, ùî ì³êðîñàòåë³òí³ ïåðåáóäîâè ìî-
æóòü âèñòóïàòè ÿê ïîòåíö³éí³ ì³øåí³ ä³àãíîñ-
òèêè ðàêó [7]. Äëÿ ðîçâèòêó ÐÍ íàéá³ëüø òèïî-
âèìè ãåíåòè÷íèìè àíîìàë³ìè º äåëåö³¿, ÿê³
â³äáóâàþòüñÿ íà êîðîòêîìó ïëå÷³ õðîìîñîìè 3
(LÎÍ 3p) [8]. Âîíà ñêëàäàº áëèçüêî 75,8% âñ³õ
âèïàäê³â. Öÿ àíîìàë³ÿ çá³ãàºòüñÿ ç ïðîÿâîì õâî-
ðîáè ôîí Õèïïåëÿ-Ë³íäàó ç ÷àñòîòîþ 34–56%
âèïàäê³â ïðè ðîçâèòêó îäèíè÷íî¿ êàðöèíîìè [9].

Ñóïåðñ³ìåéñòâî RAS-ìàëèãõ ÃÒÔ-çâ’ÿçóþ-
÷èõ á³ëê³â â³ä³ãðàº âèð³øàëüíó ðîëü ó âíóòð³øíüî-
êë³òèííèõ øëÿõàõ ñèãíàë³çàö³¿, à ãîëîâíèì ÷èíîì,
â àêòèâàö³¿ ÌÀÐÊ êàñêàäó [10].

Ãåí RASSF1 (Ras association domain family1)
ðîçòàøîâàíèé íà äîâãîìó ïëå÷³ õðîìîñîìè 3 (ëî-
êóñ 3ð21.3) òà ìàº â³ñ³ì åêçîí³â (1α, 1β, 2αβ, 2γ, 3,
4, 5, òà 6). RASSF1 – äîñèòü äîáðå âèâ÷åíèé îíêî-
ñóïðåñîð, ÿêèé ìîæå âïëèâàòè íà êë³òèííèé öèêë,
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äèíàì³êó òóáóë³íó, àïîïòîç òà ñòàá³ë³çàö³þ ì³êðî-
òðóáî÷îê [11]. ²ñíóþòü ñ³ì ð³çíèõ ³çîôîðì RASSF1,
ÿê³ óòâîðþþòüñÿ âíàñë³äîê äèôåðåíö³àëüíîãî âè-
êîðèñòàííÿ äâîõ ïðîìîòîð³â òà àëüòåðíàòèâíîãî
ñïëàéñèíãó. Íà ñüîãîäí³ âñòàíîâëåíà á³îëîã³÷íà ðîëü
ëèøå äâîõ á³ëêîâèõ ³çîôîðì – RASSF1À òà
RASSF1Ñ, ùî º îñíîâíèìè ³çîôîðìàìè RASSF1.
²çîôîðìà À òðàíñêðèáóºòüñÿ â³ä âåðõíüîãî ïðî-
ìîòîðó, à ³çîôîðìà Ñ – â³ä íèæíüîãî. Îáèäâ³ ïðî-
ìîòîðí³ ä³ëÿíêè ì³ñòÿòü íåçàëåæí³ CpG-îñòð³âö³.
Ìåòèëóâàííÿ êîæíîãî ç íèõ âèìèêàº òðàíñêðèï-
ö³þ RASSF1. Òàêîæ áóëî âèÿâëåíî, ùî ã³ïåðìåòè-
ëóâàííÿ ïåðøîãî ïðîìîòîðà àñîö³éîâàíî ³ç âèíèê-
íåííÿì ð³çíèõ òèï³â ïóõëèí [12].

Ó öüîìó äîñë³äæåíí³ áóëî ïðîàíàë³çîâàíî
ñòóï³íü ìåòèëóâàííÿ CpG-îñòð³âöÿ À-³çîôîðìè
ãåíà, à òàêîæ ì³êðîñàòåë³òí³ ïåðåáóäîâè ãåíà
RASSF1 ç âèêîðèñòàííÿì âèñîêîïîë³ìîðôíèõ
ìàðêåð³â D3S966 òà D3S1568.

Äàíà ðîáîòà ïðèñâÿ÷åíà îïòèì³çàö³¿ íàÿâ-
íèõ òà ñòâîðåííþ íîâèõ ìåòîäè÷íèõ ï³äõîä³â ç
àíàë³çó ñòàòóñó ìåòèëóâàííÿ âèáðàíèõ ãåí³â-ìàð-
êåð³â òà âèçíà÷åííþ ì³êðîñàòåë³òíèõ ïåðåáóäîâ
äëÿ âïðîâàäæåííÿ â ä³àãíîñòè÷íó ïðàêòèêó ç
ìåòîþ ðàííüîãî âèÿâëåííÿ ïîðóøåíü â îðãàí³çì³
ëþäèíè, ïîâ’ÿçàíèõ ç ðîçâèòêîì îíêîëîã³÷íèõ
õâîðîá, çîêðåìà, ÐÍ.

Ìàòåð³àëè òà ìåòîäè äîñë³äæåííÿ. Ãðóïó
îáñòåæåííÿ ñêëàëè 50 õâîðèõ ³ç âåðèô³êîâàíèì

ä³àãíîçîì ðàê íèðêè, ó ÿêèõ ç³ çðàçê³â ïóõëèí
òà óìîâíî çäîðîâèõ òêàíèí áóëà âèä³ëåíà ãå-
íîìíà ÄÍÊ (òàáë. 1). Ðîç÷èí òà ðåàêòèâè äëÿ
âèä³ëåííÿ ãåíîìíî¿ ÄÍÊ: «Gene Elute
Mammalian Genomic DNA Mini prep  Kit»
(«Sigma», ÑØÀ).

Âèçíà÷åííÿ àëåëüíîãî äèñáàëàíñó â ëîêóñ³
ãåíà RASSF1 âèêîíóâàëè ç âèêîðèñòàííÿì âè-
ñîêîïîë³ìîðôíèõ ìàðêåð³â D3S966 òà D3S1568
äëÿ ÐÍ â ïàðíèõ çðàçêàõ ïóõëèííî¿ ³ óìîâíî
íîðìàëüíî¿ òêàíèíè ìåòîäîì ÏËÐ. Ðåàêö³éíà
ñóì³ø äëÿ ïðîâåäåííÿ ÏËÐ çàãàëüíèì îá’ºìîì
20 ìêë ñêëàäàëàñü ç 300 íã ãåíîìíî¿ ÄÍÊ, 1Õ
DreamTaq Green Bufer («Thermo Scientific»,
ÑØÀ), 200 ìêÌ dNTP, 1,5 îä. DreamTaq DNA
polymerase («Thermo Scientific», ÑØÀ) ³ 200 ìêÌ
êîæíîãî ç ïðàéìåð³â. Àìïë³ô³êàö³þ çä³éñíþâà-
ëè ç íàñòóïíèõ óìîâ: äåíàòóðàö³ÿ – +96 °Ñ, 1 õâ.
(â ïåðøîìó öèêë³ – 4 õâ.); ðåàîñîö³àö³ÿ ïðàé-
ìåð³â ïðîòÿãîì 1 õâ. çà â³äïîâ³äíèõ òåìïåðàòóð
(òàáë. 2), ñèíòåç – + 72 °Ñ; 40 öèêë³â. Ïðèëàä
äëÿ ïðîâåäåííÿ àìïë³ô³êàö³¿ «Applied Biosystems
2720® thermal cycler» («Applied Biosystems»,
ÑØÀ). Äåòåêö³þ ïðîäóêò³â ÏËÐ ïðîâîäèëè çà
äîïîìîãîþ ìåòîäó âåðòèêàëüíîãî ãåëü-åëåêòðî-
ôîðåçó â 8% ÏÀÀÃ ó 1õÒÂÅ áóôåð³ (0,02 Ì
ÅÄÒÀ, 1 Ì òð³ñ, 1 Ì áîðíà êèñëîòà, ðÍ 8,3). Äëÿ
ïðèãîòóâàííÿ ÏÀÀÃ áðàëè 6,665 ìë 30% àêðèà-
ì³äó, 2,5 ìë 10õÒÂÅ, 200 ìêë 10õÏÑÀ (ïåðñóëü-

Òàáëèöÿ 1
Ìåäè÷í³ äàí³ ïàö³ºíò³â ç ðàêîì íèðêè,
çðàçêè ÿêèõ âèêîðèñòîâóâàëè ó ðîáîò³

Ïàðàìåòðè Ê³ëüê³ñòü ïàö³ºíò³â

Â³ê >55 33 (66%)

Â³ê <55 17 (33%)

×/Æ 32/18 (64% / 36%)

Ñòàä³¿ 1–2 44 (88%)

Ñòàä³¿ 3–4 6 (12%)
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Òàáëèöÿ 2
Óìîâè ïðîâåäåííÿ ÏËÐ äëÿ ì³êðîñàòåë³òíîãî àíàë³çó

Ìàðêåð Ò °Ñ Ïîñë³äîâí³ñòü ïðàéìåð³â Ðîçì³ð (ï.í.)

D39S966 [13]  58 °Ñ
F 5’ – TACCTCCTCACRGTTTCATATTAG – 3’ 

120 
R 5’ – CACATAGTATGTTCTCGGCTAAGAG – 3’  

D3S1568 [14] 60 °Ñ 
F 5’ – CCATGAACAGAACCTCCCTA – 3’ 

284 
R 5’ – CCGCTGTCCTGCTGTAAG – 3’   
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ôàò àìîí³þ) òà 15,650 ìë äå³îí³çîâàíî¿ âîäè.
Â³çóàë³çàö³þ ðîçä³ëåíèõ ïðîäóêò³â ÏËÐ ï³ñëÿ
ôàðáóâàííÿ áðîìèñòèì åòèä³ºì ïðîâîäèëè çà
äîïîìîãîþ ChemiDoc™ XRS+ System (Bio-Rad,
ÑØÀ).

Åï³ãåíåòè÷íó ì³íëèâ³ñòü òðàíñêðèïòó
RASSF1A âèçíà÷àëè çà äîïîìîãîþ ìåòèë-ñïå-
öèô³÷íî¿ ÏËÐ, äëÿ ÷îãî ïîïåðåäíüî ïðîâîäèëè
á³ñóëüô³òíó îáðîáêó ÄÍÊ ç âèêîðèñòàííÿì íà-
áîðó EZ DNA Methylation-Gold Kit (Zymo
Research, ÑØÀ).

Ðåàêö³þ ïðîâîäèëè âèêîðèñòîâóþ-
÷è íàñòóïí³ ïîñë³äîâíîñò³ ïðàéìåð³â:
F 5’-GTGTTAACGCGTTGCGTATC-3’ òà
R 5’-AACCCCGCGAACTAAAAACGA -3’
(169 ï.í.) ó ïðèëàä³ äëÿ ïðîâåäåííÿ àìïë³ô³-
êàö³¿ «Applied Biosystems 2720® thermal cycler»
(«Applied Biosystems», ÑØÀ) ç âèêîðèñòàííÿì
íàáîðó ðåàãåíò³â «DreamTaq™ Green Polymerase»
(«Thermo Scientific», ÑØÀ). Ðåàêö³þ ïðîâîäèëè
â 20 ìêë ñóì³ø³ çã³äíî ç ïðîòîêîëîì äî âèêî-
ðèñòàíîãî ðåàãåíòó.

Àìïë³ô³êàö³þ çä³éñíþâàëè çà íàñòóïíè-
ìè óìîâàìè: ïåðøèé öèêë äåíàòóðàö³¿ çà òåì-
ïåðàòóðè 95 °Ñ ïðîòÿãîì 5 õâ., äåíàòóðàö³ÿ çà
òåìïåðàòóðè 95 °Ñ ïðîòÿãîì 30 ñ, òåìïåðàòóðà ðåà-
ñîö³àö³¿ ïðàéìåð³â – 58 °Ñ 20 ñ, ñèíòåç – 72 °Ñ 20 ñ.
Âñüîãî 40 öèêë³â. Ó ÿêîñò³ ïîçèòèâíîãî êîíòðî-
ëþ âèêîðèñòîâóâàëè øòó÷íî ìåòèëüîâàíó ÄÍÊ,
îòðèìàíó çà äîïîìîãîþ íàáîðó ðåàêòèâ³â «CpG
Methyltransferase (M. SssI)» («Thermo Scientific»,
ÑØÀ). Äëÿ ³äåíòèô³êàö³¿ î÷³êóâàíèõ ôðàãìåíò³â
ïðîâîäèëè ÏËÐ-ïðîäóêò³â ó 1,5%-âîìó àãàðîç-
íîìó ãåë³ òà â³çóàë³çóâàëè øëÿõîì ôàðáóâàííÿ
áðîìèñòèì åòèä³ºì ç ïîäàëüøîþ äîêóìåíòàö³ºþ
ðåçóëüòàò³â çà äîïîìîãîþ ChemiDoc™ XRS+
System (Bio-Rad, ÑØÀ).

Ñòàòèñòè÷íó îáðîáêó äàíèõ ïðîâîäèëè ç
âèêîðèñòàííÿì ïàêåòà ïðèêëàäíèõ ïðîãðàì
STATISTICA 7.0 (StatSoft. Inc., ÑØÀ). Ñòàòèñ-
òè÷íó çíà÷èì³ñòü â³äì³ííîñòåé ì³æ äîñë³äæóâà-
íèìè ãðóïàìè àíàë³çóâàëè çà äîïîìîãîþ òî÷-
íîãî êðèòåð³þ Ô³øåðà òà U-êðèòåð³þ.
Â³äì³ííîñò³ ââàæàëèñÿ ñòàòèñòè÷íî çíà÷óùèìè
ïðè p<0,05.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Äåòåêö³þ
ì³êðîñàòåë³òíèõ çì³í ïðîâîäèëè çà øëÿõîì âè-
çíà÷åííÿ çì³í äâîõ âèñîêîïîë³ìîðôíèõ ìàðêåð³â,

ùî ëîêàë³çîâàí³ íà  õðîìîñîì³ 3 ëþäèíè (ëîêó-
ñè 3ð21.3 òà 3ð25.3) çà äîïîìîãîþ ÏËÐ-àíàë³çó
íà ãÄÍÊ ç á³îïñ³é ïóõëèí ïàö³ºíò³â ç ÐÍ òà
íàâêîëèøíüî¿ óìîâíî çäîðîâî¿ òêàíèíè, âçÿòî¿
íå ìåíøå 1,5 ñì â³ä ì³ñöÿ óðàæåííÿ. Ì³êðîñàòå-
ë³òíèé àíàë³ç áóâ ïðîâåäåíèé äëÿ 50 ïàö³ºíò³â ³
âêëþ÷àâ äâà ì³êðîñàòåë³òí³ ìàðêåðè ãåíà RASSF1
(D39S966 òà D3S1568). ²íôîðìàòèâí³ñòü ìàðêå-
ðà D39S966 ñêëàëà 94% (47 ç 50), à ìàðêåðà
D3S1568 – 80% (44 ç 50).

Ó ïóõëèíàõ ÐÍ ñóìàðíà âòðàòà ãåòåðîçè-
ãîòíîñò³ (LOH) çà äâîìà ìàðêåðàìè ëîêóñà ãåíà
RASSF1 ñêëàëà 35,4%: çà ìàðêåðîì D39S96 –
14,9% ïàö³ºíò³â (7 ç 47), çà ìàðêåðîì D3S1568 –
20,5% (9 ç 44) ïàö³ºíò³â, â³äïîâ³äíî.

Îòðèìàí³ íàìè äàí³ ùîäî åï³ãåíåòè÷íèõ
ïîðóøåíü òðàíñêðèïòó À ãåíà RASSF1 ñêëàëè
72% (36 ç 50) ìåòèëóâàííÿ ãÄÍÊ ç ïóõëèí òà
42% (21 ç 50) ìåòèëóâàííÿ ãÄÍÊ ç ïðèëåãëèõ
(óìîâíîçäîðîâèõ òêàíèí) ó ïàö³ºíò³â ç ÐÍ. Äëÿ
öüîãî ãåíà áóëî îáðàõîâàíî ÷óòëèâ³ñòü òà ñïå-
öèô³÷í³ñòü ³ âîíè ñêëàëè 68% òà 30%, â³äïîâ³ä-
íî. Âèñóíóòî ïðèïóùåííÿ, ùî îäíî÷àñíå âèÿâ-
ëåííÿ íà ÄÍÊ çäîðîâî¿ ïàðåíõ³ìè íèðêè ìåòè-
ëóâàííÿ RASSF1À òà àëåëüíîãî äèñáàëàíñó çà
ìàðêåðàìè D39S966 òà D3S1568 ìîæå áóòè îç-
íàêîþ íåñïðèÿòëèâîãî ïðîãíîçó äëÿ äàíîãî ïà-
ö³ºíòà ç ðàêîì íèðêè, ùî ïîòðåáóâàòèìå äîäàò-
êîâîãî ï³ñëÿîïåðàö³éíîãî ë³êóâàííÿ.

Âèñíîâêè

Îòæå, â ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü
ç âèÿâëåííÿ ñòðóêòóðíèõ òà åï³ãåíåòè÷íèõ çì³í
ãåíà RASSF1 (âòðàòà ãåòåðîçèãîòíîñò³ òà ìåòè-
ëóâàííÿ ïðîìîòîðà) ó ïóõëèíàõ ÐÍ îòðèìàí³
äàí³, ÿê³ ñâ³ä÷àòü ïðî òå, ùî âèñîêà ÷àñòîòà ³íàê-
òèâàö³¿ RASSF1 ÿê çà äîïîìîãîþ LOH (35,4%),
òàê ³ çà äîïîìîãîþ ìåòèëóâàííÿ (72%), ùî ñïî-
ñòåð³ãàºòüñÿ ïðè äàíîìó òèï³ îíêîëîã³÷íîãî çà-
õâîðþâàííÿ ìîæå áóòè âèêîðèñòàíà ó ïîäàëü-
øîìó äëÿ ñòâîðåííÿ òåñò-ñèñòåìè ðàííüî¿ íå-
³íâàçèâíî¿ ä³àãíîñòèêè êàðöèíîìè íèðêè íà
ïîçàêë³òèííèõ ÄÍÊ ïëàçìè êðîâ³.

Ðîáîòà âèêîíàíà ïðè ãðàíòîâ³é ï³äòðèìö³
Íàö³îíàëüíî¿ àêàäåì³¿ íàóê Óêðà¿íè çà êîíêóðñ-
íèì ïðîåêòîì Ö³ëüîâî¿ êîìïëåêñíî¿ ì³æäèñ-
öèïë³íàðíî¿ ïðîãðàìè íàóêîâèõ äîñë³äæåíü
«Ôóíäàìåíòàëüí³ îñíîâè ìîëåêóëÿðíèõ òà êë³òèí-
íèõ á³îòåõíîëîã³é» (ïðîåêò 0115U002951).
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Ðåôåðàò

ÄÈÀÃÍÎÑÒÈ×ÅÑÊÎÅ È
ÏÐÎÃÍÎÑÒÈ×ÅÑÊÎÅ ÇÍÀ×ÅÍÈÅ ÃÅÍÀ
RASSF1 Ó ÁÎËÜÍÛÕ
ÏÎ×Å×ÍÎÊËÅÒÎ×ÍÛÌ ÐÀÊÎÌ

Ã.Â. Äóáðîâñêàÿ, Ê.Â. Îíèùåíêî,
Ë.Â. Ïåðåòà, Â.Í. Ãðèãîðåíêî,
È.ß. Ñêðèïêèíà

Öåëü. Âñå áîëüøóþ àêòóàëüíîñòü ïðèîáðå-
òàåò èçó÷åíèå ìîëåêóëÿðíî-ãåíåòè÷åñêèõ èçìå-
íåíèé, îáóñëîâëèâàþùèõ çëîêà÷åñòâåííóþ òðàíñ-
ôîðìàöèþ êëåòîê è îïðåäåëÿþùèõ áèîëîãè÷åñ-
êîå ïîâåäåíèå îïóõîëè, êàê ïåðñïåêòèâíûõ äè-
àãíîñòè÷åñêèõ è ïðîãíîñòè÷åñêèõ ìàðêåðîâ. Öå-
ëüþ èññëåäîâàíèÿ áûëî îïðåäåëåíèå ñòàòóñà
ìåòèëèðîâàíèÿ è ïîòåðè ãåòåðîçèãîòíîñòè ãåíà
RASSF1À â çëîêà÷åñòâåííûõ îïóõîëÿõ ïî÷êè è
îöåíêà âîçìîæíîñòè åãî ïðèìåíåíèÿ â êà÷åñòâå
êëèíè÷åñêîãî ìàðêåðà.

Ìåòîäû. Îïðåäåëåíèå àëëåëüíîãî äèñáàëàí-
ñà â ëîêóñå ãåíà RASSF1 âûïîëíÿëè ñ èñïîëü-
çîâàíèåì âûñîêîïîëèìîðôíûõ ìàðêåðîâ D3S966,
D3S1568 äëÿ ðàêà ïî÷êè (ÐÏ) â ïàðíûõ îáðàç-
öàõ îïóõîëåâîé è óñëîâíî íîðìàëüíîé òêàíè
ìåòîäîì ÏÖÐ ñ ïîñëåäóþùåé äåòåêöèåé ïðî-

Summary

DIFGNOSTIC AND PROGNOSTIC
VALUE OF RASSF1 GENE IN KIDNEY
CARCINOMA

H.V. Dubrovska, K.V.Onyshchenko,
L.V. Pereta, V.M. Grygorenko,
I.Ya. Skrypkina

It becomes more and more relevant to study
as the promising diagnostic and prognostic markers
the epigenetic and genetic changes that determine
the malignant transformation of cells and biological
behavior of tumors. The purpose of our research
was to study the loss of heterozygosity of the RASSF1
gene and the status of methylation of the locus of
the RASSF1A gene in malignant tumors of the
kidneys and to assess the potential for its use as a
marker in clinical practice.

The determination of the allele imbalance in
the RASSF1 gene locus was performed by PCR
using highly polymorphic markers D3S966,
D3S1568 for renal cancer (RC) in paired samples
of tumor and conditionally normal tissue and the
PCR products detection in polyacrylamide gels. The
epigenetic variability analysis of the RASSF1A gene
was performed by using methyl-specific PCR, which
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was preceded by bisulfite DNA treatment. The
statistical significance of the differences between the
study groups was analyzed by using F-test and the
U-test.

Our studies showed the predictive value of
inactivation of RASSF1A in RC. The methylation
level of the genomic DNA of the RASSF1A loci of
the RASSF gene was 72%. The loss of the
heterozygosity of the RASSF1 gene in this type of
oncological disease was about 35.4%.

The results may indicate that the gene
RASSF1 can become a candidate for inclusion in
the prognostic system of clinical course of the
disease.

Keywords: kidney cancer, epigenetic changes,
methylation, loss of heterozygosity, rassf1.

äóêòîâ ÏÖÐ â ïîëèàêðèëàìèäíîì ãåëå. Ýïèãå-
íåòè÷åñêèå èçìåí÷èâîñòü ïðîìîòîðà ãåíà
RASSF1A îïðåäåëÿëè ñ ïîìîùüþ ìåòèë-ñïåöè-
ôè÷åñêîé ÏÖÐ, äëÿ ÷åãî ïðåäâàðèòåëüíî ïðîâî-
äèëè áèñóëüôèòíîå îáðàáîòêó ÄÍÊ. Ñòàòèñòè-
÷åñêóþ çíà÷èìîñòü ðàçëè÷èé ìåæäó èññëåäóå-
ìûìè ãðóïïàìè àíàëèçèðîâàëè ñ ïîìîùüþ òî÷-
íîãî êðèòåðèÿ Ôèøåðà è U-êðèòåðèÿ.

 Ðåçóëüòàòû. Ïðîâåäåííûå èññëåäîâàíèÿ
ïîêàçàëè ïðîãíîñòè÷åñêóþ çíà÷èìîñòü èíàêòè-
âàöèè RASSF1A ïðè ÐÍ. Ñòåïåíü ìåòèëèðîâà-
íèÿ ãåíîìíîé ÄÍÊ ãåíà RASSF1A ñîñòàâèëà
72%, à ïîòåðÿ ãåòåðîçèãîòíîñòè – îêîëî 35,4%.

Âûâîäû. Ïîëó÷åííûå ðåçóëüòàòû ìîãóò
ñâèäåòåëüñòâîâàòü î òîì, ÷òî ãåí RASSF1 ìîæåò
ñòàòü êàíäèäàòîì äëÿ âêëþ÷åíèÿ â ïðîãíîñòè-
÷åñêóþ ñèñòåìó êëèíè÷åñêîãî òå÷åíèÿ äàííîãî
òèïà ðàêà.

Êëþ÷åâûå ñëîâà: ðàê ïî÷êè, ýïèãåíåòè÷åñ-
êèå èçìåíåíèÿ, ìåòèëèðîâàíèå, ïîòåðÿ ãåòåðîçè-
ãîòíîñòè, rassf1.
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