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ñàéòà ñâÿçûâàíèÿ ìèêðîÐÍÊ rs10491534 ãåíà TSC1

ñ òÿæåñòüþ òå÷åíèÿ ðàêà ïî÷êè

Êëèìåíòîâà Å.À.1*, Ãèëÿçîâà È.Ð.1, Êóíñáàåâà Ã.Á.3, Èçìàéëîâ À.À.2,
Ñóëòàíîâ È.Ì.2, Ïàâëîâ Â.Í.2, Õóñíóòäèíîâà Ý.Ê.1,3

1 — Ôåäåðàëüíîå ãîñóäàðñòâåííîå áþäæåòíîå ó÷ðåæäåíèå íàóêè Èíñòèòóò áèîõèìèè è ãåíåòèêè Óôèìñêîãî íàó÷íîãî öåíòðà ÐÀÍ;

* lissa987@yandex.ru
2 — Ãîñóäàðñòâåííîå áþäæåòíîå îáðàçîâàòåëüíîå ó÷ðåæäåíèå âûñøåãî ïðîôåññèîíàëüíîãî îáðàçîâàíèÿ

Áàøêèðñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò
3 — Áàøêèðñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Óôà, ÐÔ

Àêòóàëüíîñòü. Ïî÷å÷íî-êëåòî÷íàÿ êàðöèíîìà (ÏÊÊ) — çëîêà÷åñòâåííîå íîâîîáðàçîâàíèå ïî÷êè, íà äîëþ êîòîðîãî ïðèõî-
äèòñÿ ïðèìåðíî 3% âñåõ îíêîëîãè÷åñêèõ çàáîëåâàíèé. Íåäàâíèå èññëåäîâàíèÿ ïîêàçàëè âàæíóþ ðîëü ìèêðîÐÍÊ â âîçíèêíî-
âåíèè è ïðîãðåññèè îíêîëîãè÷åñêèõ çàáîëåâàíèé. Ìû ïðåäïîëîæèëè, ÷òî ãåíåòè÷åñêèé ïîëèìîðôèçì ñàéòîâ ñâÿçûâàíèÿ
ìèêðîÐÍÊ ìîæåò áûòü àññîöèèðîâàí ñ ðèñêîì ðàçâèòèÿ ÏÊÊ. Öåëü èññëåäîâàíèÿ. Ïîèñê àññîöèàöèé ïîëèìîðôíûõ âàðèàí-
òîâ ñàéòîâ ñâÿçûâàíèÿ ìèêðîÐÍÊ rs6773576 ãåíà CDCP1, rs10982724 ãåíà DEC1, rs10491534 ãåíà TSC1, ÿâëÿþùèõñÿ ó÷àñò-
íèêàìè VHL-HIF1� ïóòè, ñ ðèñêîì ðàçâèòèÿ ÏÊÊ è òÿæåñòüþ èõ òå÷åíèÿ. Ìàòåðèàëû è ìåòîäû. Â ðàáîòå èññëåäîâàíî 255 îá-
ðàçöîâ ÄÍÊ áîëüíûõ ðàêîì ïî÷êè è 298 îáðàçöîâ ÄÍÊ çäîðîâûõ èíäèâèäîâ. Ãåíîòèïèðîâàíèå ïîëèìîðôíûõ ëîêóñîâ ïðîâî-
äèëè ìåòîäîì ÏÖÐ â ðåæèìå ðåàëüíîãî âðåìåíè ñ èñïîëüçîâàíèåì êîíêóðèðóþùèõ TaqMan-çîíäîâ. Ðåçóëüòàòû. Âûÿâëåíî,
÷òî àëëåëü rs10491534*C ÿâëÿåòñÿ ìàðêåðîì òÿæåëîãî òå÷åíèÿ ðàêà ïî÷êè (p = 0,044; OR = 1,72 (CI = 1,012—2,911)). Òàêæå
îáíàðóæåíî, ÷òî ãåíîòèï rs10491534*T/T (p = 0,044; OR = 0,55; (95%CI = 0,31—0,98)) ÿâëÿåòñÿ ïðîòåêòèâíûì ìàðêåðîì â îò-
íîøåíèè ðàçâèòèÿ ÏÊÊ òÿæåëîãî òå÷åíèÿ. Ïîêàçàíà íàèáîëåå çíà÷èìàÿ àññîöèàöèÿ ëîêóñà rs10491534 ãåíà TSC1 ñ òÿæåñòüþ
òå÷åíèÿ çàáîëåâàíèÿ â äîìèíàíòíîé ìîäåëè (p = 0,03 (*C/T+*C/C vs *T/T), OR = 1,82 (95%CI = 1,05—3,15)). Âûâîäû. Îáíàðó-
æåííûå ìàðêåðû ìîãóò áûòü ïåðñïåêòèâíûìè äëÿ ïðîãíîçà òå÷åíèÿ ðàêà ïî÷êè.
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Timeliness. Renal cell carcinoma (RCC) is a malignant neoplasm of the kidney which accounts for about 3% of all cancers. Recent
studies have shown the important role of miRNAs in the occurrence and progression of cancer. We hypothesized that genetic
polymorphisms of microRNA binding sites may be associated with RCC risk. Aim of investigation. Search for associations of polymor-
phic variants of miRNA binding sites rs6773576 CDCP1 gene, rs10982724 DEC1 gene, rs10491534 TSC1 gene with the risk of renal cell
carcinoma, and the severity of the disease. Methods. We studied 255 DNA samples from 255 RCC patients and 298 controls. Genotyp-
ing of polymorphic loci was performed by real time PCR using TaqMan-competing probes. Results. We found allele rs10491534*C to be
a marker of severe renal cell carcinoma (p = 0.044; OR = 1.72 (CI = 1.012—2.911)). Genotype rs10491534*T/T (p = 0.044; OR = 0.55;
(95% CI = 0.31—0.98)) — protective marker against severe RCC. The most significant association of rs10491534 in TSC1 gene with the
severity of the disease was found in the dominant model: the combination of genotypes *C/T+*C/C vs *T/T (p = 0,03; OR = 1.82 (95%
CI = 1.05—3.15)). Conclusions. The revealed markers of RCC severity may be promising for the prognosis of the RCC.
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Ââåäåíèå

Ïî÷å÷íî-êëåòî÷íàÿ êàðöèíîìà (ÏÊÊ) ïðåäñòàâëÿåò
ñîáîé çëîêà÷åñòâåííîå íîâîîáðàçîâàíèå ïî÷êè, íà äîëþ
êîòîðîãî ïðèõîäèòñÿ ïðèìåðíî 3% âñåõ îíêîëîãè÷åñêèõ
çàáîëåâàíèé. Èçâåñòíî, ÷òî êëþ÷åâóþ ðîëü â ðàçâèòèè

ÏÊÊ èãðàåò VHL-HIF1� ïóòü. Íà ñåãîäíÿøíèé äåíü íà-
êîïëåí ðÿä óáåäèòåëüíûõ äîêàçàòåëüñòâ òîãî, ÷òî ìèê-
ðîÐÍÊ ïðèíèìàþò ó÷àñòèå â ðàçëè÷íûõ áèîëîãè÷åñêèõ
ïðîöåññàõ, òàêèõ, êàê ïðîëèôåðàöèÿ è äèôôåðåíöèàöèÿ
êëåòîê è àïîïòîç [1]. ÌèêðîÐÍÊ — êîðîòêèå íåêîäèðó-
þùèå ÐÍÊ äëèíîé 18—25 íóêëåîòèäîâ, êîòîðûå âçàè-



ìîäåéñòâóþò ïî êîìïëåìåíòàðíîìó ïðèíöèïó ñ 3’-íå-
òðàíñëèðóåìûìè îáëàñòÿìè ìÐÍÊ-ìèøåíåé. Ýòî âçàè-
ìîäåéñòâèå â ñîîòâåòñòâóþùèõ ñàéòàõ ñâÿçûâàíèÿ èíè-
öèèðóåò äåãðàäàöèþ ìÐÍÊ èëè ïðåïÿòñòâóåò åå òðàíñ-
ëÿöèè [2]. Èçìåíåíèå õàðàêòåðà ñâÿçè ìèêðîÐÍÊ ñ ñàé-
òîì ñâÿçûâàíèÿ â ðåçóëüòàòå îäíîíóêëåîòèäíîé çàìåíû
ìîæåò ñïîñîáñòâîâàòü èçìåíåíèþ ýêñïðåññèè ãå-
íîâ-ìèøåíåé, çàäåéñòâîâàííûõ â âîçíèêíîâåíèè è ðàç-
âèòèè îïóõîëåé.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâëÿåòñÿ ïîèñê àññî-

öèàöèé ïîëèìîðôíûõ âàðèàíòîâ ãåíîâ VHL-HIF1� ïó-
òè (CDCP1 rs6773576, TSC1 rs10491534 è DEC1

rs10982724), ðàñïîëîæåííûõ â ñàéòàõ ñâÿçûâàíèÿ ìèê-
ðîÐÍÊ, ñ ðèñêîì ðàçâèòèÿ ïî÷å÷íî-êëåòî÷íûõ êàðöè-
íîì è òÿæåñòüþ èõ òå÷åíèÿ.

Ìàòåðèàëû è ìåòîäû

Â ðàáîòå áûëî èññëåäîâàíî 225 îáðàçöîâ ÄÍÊ, âûäå-
ëåííûõ èç ïåðèôåðè÷åñêîé êðîâè ïàöèåíòîâ ñ óñòàíîâ-
ëåííûì äèàãíîçîì ðàê ïî÷êè. Ïî ýòíè÷åñêîé ïðèíàä-
ëåæíîñòè ïàöèåíòû ðàñïðåäåëèëèñü ñëåäóþùèì îáðà-
çîì: 13% áàøêèð (31/225), 51% ðóññêèõ (115/225), 36%
òàòàð (79/225). Êîíòðîëüíàÿ ãðóïïà áûëà ñôîðìèðîâàíà
èç 298 çäîðîâûõ íåðîäñòâåííûõ æèòåëåé Ðåñïóáëèêè
Áàøêîðòîñòàí, íå èìåþùèõ çëîêà÷åñòâåííûõ íîâîîáðà-
çîâàíèé, êîòîðûå ïî âîçðàñòó, ïîëó, ýòíè÷åñêîé ïðè-
íàäëåæíîñòè (29% ðóññêèå, 51% òàòàðû, 20% áàøêèðû)
è òåððèòîðèè ïðîæèâàíèÿ ñîîòâåòñòâîâàëè ãðóïïå áîëü-
íûõ. Â ãðóïïå ïàöèåíòîâ 56% èìåëè íà÷àëüíûå ñòàäèè
çàáîëåâàíèÿ (I—II ñòàäèè çëîêà÷åñòâåííîãî ïðîöåññà ïî
TNM-êëàññèôèêàöèè) è 44% — ïîçäíèå (III—IV) ñòà-
äèè çàáîëåâàíèÿ.

Âûäåëåíèå ÄÍÊ ïðîâîäèëè ìåòîäîì ôåíîë-õëîðî-

ôîðìíîé ýêñòðàêöèè. Îïðåäåëåíèå ãåíîòèïîâ îñóùåñò-

âëÿëè ñ ïðèìåíåíèåì òåõíîëîãèè Taq-man ìåòîäîì

ÏÖÐ â ðåàëüíîì âðåìåíè íà ïðèáîðå Bio-Rad CFX96.

Ðåçóëüòàòû

Ïðîâåäåííûé ñðàâíèòåëüíûé àíàëèç ðàñïðåäåëåíèÿ

÷àñòîò àëëåëåé è ãåíîòèïîâ ïîëèìîðôíîãî âàðèàíòà

rs6773576 ãåíà CDCP1 è rs10982724 ãåíà DEC1 ìåæäó

ãðóïïîé áîëüíûõ ÏÊÊ è êîíòðîëüíîé ãðóïïîé çäîðî-

âûõ èíäèâèäîâ ñ ó÷åòîì èõ ýòíè÷åñêîé ïðèíàäëåæíîñòè

è òÿæåñòè òå÷åíèÿ çàáîëåâàíèÿ, íå âûÿâèë ñòàòèñòè÷å-

ñêè çíà÷èìûõ ðåçóëüòàòîâ (p>0,05). Íè äëÿ îäíîé èç ýò-

íè÷åñêèõ ãðóïï íå âûÿâëåíî àññîöèàöèè rs10491534 ãåíà

TSC1 ñ ðèñêîì ðàçâèòèÿ ÏÊÊ (p>0,05). Ïðè ñðàâíåíèè

ãðóïïû áîëüíûõ ñ ó÷åòîì òÿæåñòè òå÷åíèÿ çàáîëåâàíèÿ

íàìè âûÿâëåíû ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ

â ðàñïðåäåëåíèè ÷àñòîò àëëåëåé ïîëèìîðôíîãî ëîêóñà

rs10491534 ãåíà TSC1. Àëëåëü rs10491534*C âñòðå÷àëñÿ

â ãðóïïå áîëüíûõ ñ òÿæåëûì òå÷åíèåì çàáîëåâàíèÿ

â 36,5% ñëó÷àåâ, òîãäà êàê â êîíòðîëüíîé ãðóïïå â 9,4%

ñëó÷àåâ (òàáëèöà). Âûÿâëåíî, ÷òî àëëåëü rs10491534*C

ÿâëÿåòñÿ ìàðêåðîì òÿæåëîãî òå÷åíèÿ ðàêà ïî÷êè

(p = 0,044; OR = 1,72 (CI = 1,012—2,911)). Êðîìå òîãî,

îáíàðóæåíî, ÷òî ãåíîòèï rs10491534*T/T (p = 0,044;

OR = 0,55; (95%CI = 0,31—0,98)) ãåíà TSC1 ÿâëÿëñÿ

ïðîòåêòèâíûì ìàðêåðîì â îòíîøåíèè ðàçâèòèÿ ÏÊÊ

òÿæåëîãî òå÷åíèÿ. Äàëüíåéøèé àíàëèç ñ èñïîëüçîâàíè-

åì ðàçëè÷íûõ ìîäåëåé ïîêàçàë íàèáîëåå çíà÷èìóþ àñ-

ñîöèàöèþ ëîêóñà rs10491534 ãåíà TSC1 ñ òÿæåñòüþ òå÷å-

íèÿ çàáîëåâàíèÿ â äîìèíàíòíîé ìîäåëè (*C/T+*C/C

ïðîòèâ *T/T (p = 0,03, OR = 1,82 (95%CI = 1,05—3,15))).
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Ãåíîòèï,
àëëåëü

Ïàöèåíòû
ñ òÿæåëûì òå÷åíèåì çàáîëåâàíèÿ

Ïàöèåíòû ñ ëåãêèì è ñðåäíåòÿæå-
ëûì òå÷åíèåì çàáîëåâàíèÿ

Êîíòðîëüíàÿ ãðóïïà
çäîðîâûõ èíäèâèäîâ

ni pi ± sp, CI% ni pi ± sp, CI% ni pi ± sp, CI%

C/C 1 1,1 ± 1,12
(0,03-6,1)

0 0 1 0,4 ± 0,36
(0,01-2)

C/T 25 28,2 ± 4,76
(19,07-38,62)

20 15,9 ± 3,26
(9,97-23,44)

50 18,1 ± 2,32
(13,76-23,18)

T/T 63 70,8 ± 4,82
(60,19-79,95)

106 84,1 ± 3,26
(76,56-90,03)

225 81,5 ± 2,34
(76,43-85,92)

N 89 126 276

C 63 36,52 ± 3,61
(29,44-44,05)

20 7,94 ± 1,7
(4,92-11,99)

52 9,42 ± 1,24
(7,12-12,17)

T 113 63,48 ± 3,61
(55,95-70,56)

232 92,06 ± 1,7
(88,01-95,08)

500 90,58 ± 1,24
(87,83-92,88)

Ïðèìå÷àíèå. ni — ÷èñëåííîñòü ãðóïï; N — îáúåì âûáîðêè; pi — ÷àñòîòà ãåíîòèïà (àëëåëÿ); sp — îøèáêà pi; CI% — 95%
äîâåðèòåëüíûé èíòåðâàë



Îáñóæäåíèå

TSC1 — ãåí, êîäèðóþùèé áåëîê òóáåðîçíîãî ñêëåðî-
çà, êîòîðûé ïîäàâëÿåò ðîñò è ïðîëèôåðàöèþ êëåòîê [3].
Èçâåñòíî, ÷òî ïðè ìåòàñòàòè÷åñêîì ðàêå ïî÷êè îòâåò íà
òåðàïèþ çàâèñèò îò íàëè÷èÿ ìóòàöèè â ýòîì ãåíå [4].
Â èññëåäîâàíèè Wei H. ñ ñîàâòîðàìè íå îáíàðóæåíî ñòà-
òèñòè÷åñêè çíà÷èìûõ àññîöèàöèé ïîëèìîðôíîãî âàðè-
àíòà rs10491534 ñ ðèñêîì ðàçâèòèÿ ÏÊÊ [5].

Ãåí CDCP1, ýêñïðåññèÿ êîòîðîãî ÷àñòî ïîâûøåíà
ïðè ðàçëè÷íûõ òèïàõ ðàêà, ñïîñîáñòâóåò ìåòàñòàçèðîâà-
íèþ è èíâàçèè îïóõîëè. Â íåñêîëüêèõ èññëåäîâàíèÿõ
áûëî îáíàðóæåíî, ÷òî ïîâûøåíèå óðîâíÿ ýêñïðåññèè
CDCP1 êîððåëèðóåò ñî ñíèæåíèåì îáùåé âûæèâàåìîñòè
ïàöèåíòîâ ñ ïî÷å÷íî-êëåòî÷íîé êàðöèíîìîé [6, 7]. Ãåí
DEC1 ó÷àñòâóåò â ôîðìèðîâàíèè àêñîíîâ, ðåãóëÿöèè
äèôôåðåíöèðîâêè êëåòîê è ðàçâèòèè îïóõîëè. Ïîêàçàíî,
÷òî â óñëîâèÿõ ãèïîêñèè íàáëþäàåòñÿ ïîâûøåíèå ýêñï-
ðåññèè ãåíà DEC1, ÷òî ìîæåò áûòü íåïîñðåäñòâåííî ñâÿ-
çàíî ñ ðàçâèòèåì ãèïîêñèåé-èíäóöèðîâàííûõ îïóõîëåé
[8], òàêèõ, êàê ðàê ëåãêîãî, ïîäæåëóäî÷íîé æåëåçû, ìî÷å-
âîãî ïóçûðÿ è ïî÷êè [9]. Èçâåñòíî, ÷òî ïîëèìîðôíûå âà-
ðèàíòû rs6773576 ãåíà CDCP1 è rs10982724 ãåíà DEC1 àñ-
ñîöèèðîâàíû ñ ïîâûøåíèåì ðèñêà ðàçâèòèÿ ÏÊÊ [5].

Â íàñòîÿùåå âðåìÿ ïîÿâëÿåòñÿ áîëüøå äîêàçàòåëüñòâ
òîãî, ÷òî ìóòàöèè â ñàéòàõ ñâÿçûâàíèÿ ìèêðîÐÍÊ ìîãóò
îáóñëîâëèâàòü ïðåäðàñïîëîæåííîñòü ê ðàçâèòèþ ðàêà
ïî÷êè è òÿæåñòü òå÷åíèÿ çàáîëåâàíèÿ. Íåñìîòðÿ íà òî,
÷òî SNPs ñàéòîâ ñâÿçûâàíèÿ ìèêðîÐÍÊ ïðè ðàêå ïî÷êè
åùå êðàéíå ìàëî èçó÷åíû, ïîëó÷åííûå â ðåçóëüòàòå íà-
ñòîÿùåãî èññëåäîâàíèÿ äàííûå ñâèäåòåëüñòâóþò îá àññî-
öèàöèè rs10491534 ãåíà TSC1 ñ òÿæåñòüþ òå÷åíèÿ çëîêà-
÷åñòâåííûõ íîâîîáðàçîâàíèé ïî÷êè. Òåì íå ìåíåå, íåîá-
õîäèìû äàëüíåéøèå èññëåäîâàíèÿ èçó÷åííûõ ãåíîâ äëÿ
óñòàíîâëåíèÿ èõ ôóíêöèîíàëüíîé çíà÷èìîñòè è ðîëè
â ïàòîãåíåçå çëîêà÷åñòâåííûõ íîâîîáðàçîâàíèé ïî÷êè.

Àâòîðû äåêëàðèðóþò îòñóòñòâèå êîíôëèêòà èíòåðåñîâ.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ãðàíòà

ÐÔÔÈ ¹ 14-04-97083.
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