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Àêòóàëüíîñòü. Íåîàäúþâàíòíàÿ õèìèîòåðàïèÿ (ÍÀÕÒ) â ëå÷åíèè ðàêà ìîëî÷íîé æåëåçû (ÐÌÆ) — ýòî ëå÷åáíûé ïîäõîä,
íàïðàâëåííûé íà óìåíüøåíèå ðàçìåðà ìåñòíîðàñïðîñòðàíåííûõ îïóõîëåé ïåðåä îïåðàòèâíûì âìåøàòåëüñòâîì. Íàèëó÷-
øèì ïðåäèêòîðîì ýôôåêòèâíîñòè íåîàäúþâàíòíîãî ëå÷åíèÿ ÿâëÿåòñÿ ïîëíûé îòâåò îïóõîëè, îïðåäåëÿåìûé êàê îòñóòñòâèå
æèçíåñïîñîáíûõ îïóõîëåâûõ êëåòîê â ìîëî÷íîé æåëåçå è ðåãèîíàðíûõ ëèìôàòè÷åñêèõ óçëàõ. Ïî äàííûì ðàçíûõ àâòîðîâ,
ýòîò ðåçóëüòàò äîñòèãàåòñÿ íå áîëåå ÷åì ó 13—33% áîëüíûõ. Ïîâûøåíèå ýôôåêòèâíîñòè ÍÀÕÒ ìîæåò áûòü äîñòèãíóòî ïî-
ñðåäñòâîì îïðåäåëåíèÿ ìàðêåðîâ, ïîçâîëÿþùèõ îöåíèòü ÷óâñòâèòåëüíîñòü ê òåðàïèè. Öåëü. Ïðîàíàëèçèðîâàòü ñîñòîÿíèå
ìåòèëèðîâàíèÿ ïðîìîòîðíûõ îáëàñòåé ãåíîâ SLC9A3, DPYS, IRF4, ADCY8, KCNQ2, TERT, SYNDIG1 è SKOR2 â ìàòåðèàëå îïó-
õîëè è ïëàçìå êðîâè ñ òî÷êè çðåíèÿ âîçìîæíîñòè èõ èñïîëüçîâàíèÿ â êà÷åñòâå ïðåäèêòèâíûõ ìàðêåðîâ îòâåòà íà ÍÀÕÒ
ó áîëüíûõ ÐÌÆ. Ìàòåðèàëû è ìåòîäû. Ìàòåðèàëîì äëÿ èññëåäîâàíèÿ ïîñëóæèëè áèîïñèéíûå îáðàçöû îïóõîëè (ïàðàôèíî-
âûå áëîêè) è îáðàçöû êðîâè, ïîëó÷åííûå äî è ïîñëå ëå÷åíèÿ, îò 36 ïàöèåíòîê ñ äèàãíîçîì ÐÌÆ. Àíàëèç ìåòèëèðîâàíèÿ ïðî-
ìîòîðíûõ ðàéîíîâ ãåíîâ ïðîâîäèëè ìåòîäîì ìåòèë÷óâñòâèòåëüíîé ÏÖÐ. Ðåçóëüòàòû. Àíàëèç ìåòèëèðîâàíèÿ â îïóõîëåâîì
áèîïñèéíîì ìàòåðèàëå, ïîëó÷åííîì äî ëå÷åíèÿ, ïîêàçàë ñëåäóþùèå ÷àñòîòû ìåòèëèðîâàíèÿ ãåíîâ: SLC9A3 — 27,8%
(10/36), DPYS — 8,3% (3/36), IRF4 — 22,2% (8/36), ADCY8 — 41,7% (15/36), KCNQ2 — 27,8% (10/36), TERT — 8,3% (3/36),
SYNDIG1 — 16,7% (6/36) è SKOR2 — 5,5% (2/36). Äëÿ äàëüíåéøåãî èññëåäîâàíèÿ â ïëàçìå êðîâè âûáðàëè 3 ãåíà ñ íàèáîëü-
øèìè ÷àñòîòàìè ìåòèëèðîâàíèÿ: SLC9A3, KCNQ2 è ADCY8. Äëÿ ãåíà ADCY8 â ïëàçìå êðîâè áûëî âûÿâëåíî ñòàòèñòè÷åñêè
çíà÷èìîå ðàçëè÷èå â ÷àñòîòàõ ìåòèëèðîâàíèÿ ìåæäó ãðóïïàìè ñ ðàçëè÷íîé ñòåïåíüþ ëå÷åáíîãî ïàòîìîðôîçà (ìåòèëèðîâà-
íèå ÷àùå íàáëþäàëîñü â ãðóïïå ñ ïëîõèì îòâåòîì íà ëå÷åíèå). Âûâîäû. Íàëè÷èå ìåòèëèðîâàíèÿ ãåíà ADCY8 â ïëàçìå êðîâè
äî íà÷àëà ëå÷åíèÿ ìîæåò áûòü àññîöèèðîâàíî ñ ïëîõèì îòâåòîì íà ÍÀÕÒ ó áîëüíûõ ÐÌÆ.
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Background. Neoadjuvant chemotherapy (NAC) is a common practice for locally advanced breast cancer to downstage the dis-
ease to become operable. The top-of-the-line predictor of the effectiveness of neoadjuvant treatment is the pathologic complete re-
sponse, defined as the absence of viable tumor cells in the mammary gland and regional lymph nodes. According to different studies,
this result is achieved in no more than 13—33% of patients. Increasing the effectiveness of NACHT can be achieved through the iden-
tification of predictive markers that allow assessing the sensitivity to therapy. Objective. To assess the methylation status of SLC9A3,



DPYS, IRF4, ADCY8, KCNQ2, TERT, SYNDIG1 and SKOR2 genes in tumor and serum samples and to analyze its association with re-
sponse to breast cancer neoadjuvant chemotherapy. Material and methods. Core biopsy and plasma samples were obtained before
and after neoadjuvant chemotherapy from 36 primary breast cancer patients. DNA methylation status was assessed using methylation
sensitive PCR. Result. DNA methylation analysis of tumor biopsy material obtained before treatment showed the following gene
methylation frequencies: SLC9A3 — 27.8% (10/36), DPYS — 8.3% (3/36), IRF4 — 22.2% (8/36), ADCY8 — 41.7% (15/36), KCNQ2 —
27.8% (10/36), TERT — 8.3% (3/36), SYNDIG1 — 16.7% (6/36) and SKOR2 — 5.5% (2/36). For further investigation in the blood
plasma, 3 genes with the highest methylation frequencies were selected: SLC9A3, KCNQ2 and ADCY8. For the ADCY8 gene in the
blood plasma, a statistically significant difference in methylation frequencies (p = 0.0076, exact two-sided Fisher test) was found be-
tween groups with different degrees of therapeutic response (methylation was more often observed in the group with poor response
to treatment). Conclusion. Our results indicate that the methylation status of ADCY8 gene in plasma before treatment is associated
with NAC pathological complete response in breast cancer.
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Ââåäåíèå

Ðàê ìîëî÷íîé æåëåçû (ÐÌÆ) — íàèáîëåå ÷àñòîå
çëîêà÷åñòâåííîå çàáîëåâàíèå ó æåíùèí. Íåîàäúþâàíò-
íàÿ õèìèîòåðàïèÿ (ÍÀÕÒ) â ëå÷åíèè ÐÌÆ — ýòî ëå÷åá-
íûé ïîäõîä, íàïðàâëåííûé íà óìåíüøåíèå ðàçìåðà
ìåñòíîðàñïðîñòðàíåííûõ îïóõîëåé ïåðåä îïåðàòèâíûì
âìåøàòåëüñòâîì. ÍÀÕÒ ÿâëÿåòñÿ ïðåäïî÷òèòåëüíîé îï-
öèåé âî âñåõ ñëó÷àÿõ, êîãäà äèàãíîñòèðóþòñÿ áîëüøèå
ïî ðàçìåðó (óñëîâíî îïåðàáåëüíûå) îïóõîëè, âîâëå÷å-
íèå â ïðîöåññ ðåãèîíàðíûõ ëèìôàòè÷åñêèõ óçëîâ, îòå÷-
íî-èíôèëüòðàòèâíàÿ ôîðìà ðàêà [1]. Â íàñòîÿùåå âðåìÿ
â êà÷åñòâå «çîëîòîãî ñòàíäàðòà» ÍÀÕÒ ïðèíÿòû àíòðà-
öèêëèíñîäåðæàùèå ñõåìû. Òàêæå øèðîêîå ïðèìåíåíèå
íàõîäÿò òàêñàíû, â ñëó÷àÿõ Her2-ïîëîæèòåëüíûõ îïóõî-
ëåé ðàññìàòðèâàþòñÿ âàðèàíòû èñïîëüçîâàíèÿ ãåðöåï-
òèíà [2].

Íàèëó÷øèì ïðåäèêòîðîì ýôôåêòèâíîñòè ëå÷åíèÿ,
êîððåëèðóþùèì ñ îáùåé è áåçðåöèäèâíé âûæèâàåìî-
ñòüþ, ÿâëÿåòñÿ ïîëíûé îòâåò îïóõîëè (pCR), îïðåäåëÿå-
ìûé êàê îòñóòñòâèå æèçíåñïîñîáíûõ îïóõîëåâûõ êëåòîê
â ìîëî÷íîé æåëåçå è ðåãèîíàðíûõ ëèìôàòè÷åñêèõ óçëàõ
[3]. Ïî äàííûì ðàçíûõ àâòîðîâ, ýòîò ðåçóëüòàò äîñòèãà-
åòñÿ íå áîëåå ÷åì ó 13—33% áîëüíûõ (â çàâèñèìîñòè îò
ñòåïåíè çëîêà÷åñòâåííîñòè, èììóíîôåíîòèïà îïóõîëè
è ñõåì ïðîòèâîîïóõîëåâîé òåðàïèè) [1]. Ïîâûøåíèå ýô-
ôåêòèâíîñòè íåîàäúþâàíòíîãî ëå÷åíèÿ ìîæåò áûòü äî-
ñòèãíóòî ïîñðåäñòâîì îïðåäåëåíèÿ ôàêòîðîâ, ïîçâîëÿ-
þùèõ îöåíèòü ÷óâñòâèòåëüíîñòü ê ÍÀÕÒ. Ðÿä ðàáîò
ñâèäåòåëüñòâóåò î ïðåäèêòèâíîé çíà÷èìîñòè ìàðêåðîâ
ìåòèëèðîâàíèÿ â îòíîøåíèè îòâåòà íà íåîàäúþâàíòíîå
ëå÷åíèå [4—7]. Îäíàêî îòñóòñòâèå óäîâëåòâîðèòåëüíûõ
ðåçóëüòàòîâ ëå÷åíèÿ, åäèíîé òî÷êè çðåíèÿ â îòíîøåíèè
ïîêàçàíèé ê ïðîâåäåíèþ ÍÀÕÒ è êðèòåðèåâ, îïðåäåëÿ-
þùèõ âûáîð ñõåìû, îáóñëîâëèâàþò àêòóàëüíîñòü ýòîé
ïðîáëåìû è íåîáõîäèìîñòü ïðîâåäåíèÿ äàëüíåéøèõ èñ-
ñëåäîâàíèé â ýòîì íàïðàâëåíèè [8].

Â íåäàâíåé ðàáîòå íàìè ìåòîäîì øèðîêîãåíîìíîãî
àíàëèçà ìåòèëèðîâàíèÿ RRBS áûëî ïîêàçàíî äèôôå-
ðåíöèàëüíîå ìåòèëèðîâàíèå ïðîìîòîðíûõ îáëàñòåé ðÿ-
äà ãåíîâ â ãðóïïàõ îáðàçöîâ ÐÌÆ, ðàçëè÷àþùèõñÿ ÷óâ-
ñòâèòåëüíîñòüþ ê ÍÀÕÒ [9]. Äëÿ äàëüíåéøåé âàëèäàöèè

íàìè áûëè âûáðàíû 8 ãåíîâ: SLC9A3, DPYS, IRF4,
ADCY8, KCNQ2, TERT, SYNDIG1 è SKOR2. Â íàñòîÿùåé
ðàáîòå ïðîâåäåí àíàëèç ìåòèëèðîâàíèÿ âûøåóêàçàííûõ
ãåíîâ ñ òî÷êè çðåíèÿ ïîòåíöèàëà èõ èñïîëüçîâàíèÿ êàê
ïðåäèêòîðíûõ ìàðêåðîâ ýôôåêòèâíîñòè ÍÀÕÒ ó áîëü-
íûõ ÐÌÆ ïðè îïðåäåëåíèè èõ â ìàòåðèàëå îïóõîëè è
ïëàçìå êðîâè.

Ìàòåðèàëû è ìåòîäû

Ìàòåðèàëîì äëÿ èññëåäîâàíèÿ ïîñëóæèëè áèîïñèé-
íûå îáðàçöû îïóõîëè (ïàðàôèíîâûå áëîêè) è îáðàçöû
êðîâè îò 36 ïàöèåíòîâ ñ äèàãíîçîì ÐÌÆ, âçÿòûå
â ÔÃÀÓ ËÐÖ. Ãèñòîëîãè÷åñêóþ èäåíòèôèêàöèþ òêàíåé
ïðîâîäèëè â ïàòîëîãîàíàòîìè÷åñêîì îòäåëåíèè ÔÃÀÓ
ËÐÖ, â êàæäîì îáðàçöå áûëî íå ìåíåå 50% îïóõîëåâûõ
êëåòîê. Îáðàçöû âåíîçíîé êðîâè ïàöèåíòîê ñîáèðàëè
äâàæäû: äî íà÷àëà ÍÀÕÒ è ïîñëå îêîí÷àíèÿ ïîñëåäíåãî
êóðñà.

Âûäåëåíèå ÄÍÊ èç ìàëûõ êîëè÷åñòâ áèîïñèéíîãî
ìàòåðèàëà, ôèêñèðîâàííîãî â ôîðìàëèíå ñ ïîñëåäóþ-
ùåé ïàðàôèíèçàöèåé, ïðîâîäèëè íà êîëîíêàõ ñ àáñîð-
áèðóþùåé ìåìáðàíîé ïî ïðîòîêîëàì êîììåð÷åñêîãî
íàáîðà «QIAamp DNA FFPE Tissue Kit» («QIAGEN»,
Ãåðìàíèÿ).

Âåíîçíóþ êðîâü (5 ìë) ñîáèðàëè â ïðîáèðêè, ñîäåð-
æàùèå ýòèëåíäèàìèíòåòðàóêñóñíóþ êèñëîòó (ÝÄÒÀ).
Â òå÷åíèå 2 ÷àñîâ ïîñëå çàáîðà êðîâè ïëàçìó îòäåëÿëè
öåíòðèôóãèðîâàíèåì ïðè êîìíàòíîé òåìïåðàòóðå â òå-
÷åíèå 5 ìèí ïðè 3500 îá/ìèí, îòáèðàëè ñóïåðíàòàíò è
ïîâòîðíî öåíòðèôóãèðîâàëè â òå÷åíèå 5 ìèí ïðè
13 000 îá/ìèí. ÄÍÊ èç ïëàçìû êðîâè âûäåëÿëè
ñ èñïîëüçîâàíèåì êîììåð÷åñêîãî íàáîðà QIAamp Circu-
lating Nucleic Acid Kit («QIAGEN», Ãåðìàíèÿ).

Âûäåëåíèå ÄÍÊ èç ìàëûõ êîëè÷åñòâ áèîïñèéíîãî ìà-
òåðèàëà, ôèêñèðîâàííîãî â ôîðìàëèíå ñ ïîñëåäóþùåé
ïàðàôèíèçàöèåé, ïðîâîäèëè íà êîëîíêàõ ñ àáñîðáèðóþ-
ùåé ìåìáðàíîé ïî ïðîòîêîëàì íàáîðà «QIAamp DNA
FFPE Tissue Kit» («QIAGEN», Ãåðìàíèÿ).

Îáðàçöû âåíîçíîé êðîâè ïàöèåíòîê (5 ìë) ñîáèðàëè
â ïðîáèðêè ñ êîíñåðâàíòîì ÝÄÒÀ äâàæäû: äî íà÷àëà

ISSN 2073-7998 39

ÌÅÄÈÖÈÍÑÊÀß ÃÅÍÅÒÈÊÀ. 2018. ¹10



ÍÀÕÒ è ïîñëå îêîí÷àíèÿ ïîñëåäíåãî êóðñà. Ïëàçìó îò-
äåëÿëè öåíòðèôóãèðîâàíèåì ïðè êîìíàòíîé òåìïåðàòó-
ðå â òå÷åíèå 5 ìèí ïðè 3500 îá/ìèí, îòáèðàëè ñóïåðíà-
òàíò è ïîâòîðíî öåíòðèôóãèðîâàëè åãî â òå÷åíèå 5 ìèí
ïðè 13000 îá/ìèí. ÄÍÊ èç ïëàçìû êðîâè âûäåëÿëè ñ ïî-
ìîùüþ íàáîðà QIAamp Circulating Nucleic Acid Kit
(«QIAGEN»).

Àíàëèç ìåòèëèðîâàíèÿ ïðîìîòîðíûõ îáëàñòåé ãåíîâ
ïðîâîäèëè ìåòîäîì ìåòèë÷óâñòâèòåëüíîé ïîëèìåðàç-
íîé öåïíîé ðåàêöèè (Ì×-ÏÖÐ) ïî ñõåìå, îïèñàííîé
ðàíåå [10].

Ðåçóëüòàòû è îáñóæäåíèå

Ñðåäíèé âîçðàñò áîëüíûõ ñîñòàâèë 55 ëåò. IIÀ ñòàäèÿ
îïóõîëåâîãî ïðîöåññà áûëà âûÿâëåíà ó 2 (5,7%), IIB —
ó 16 (45,7%), IIIA — ó 7 (20%), IIIB — ó 7 (20%), IIIC —
ó 3 (8,6%) áîëüíûõ. Ëþìèíàëüíûé A òèï áûë âûÿâëåí
ó 7 (19,4%) ïàöèåíòîê, ëþìèíàëüíûé Â/HER2 íåãàòèâ-
íûé — ó 13 (36,1%); ëþìèíàëüíûé Â/HER2 ïîçèòèâíûé
— ó 3 (8,6%); HER2 ïîçèòèâíûé — ó 2 (5,7%); òðîéíîé
íåãàòèâíûé — ó 11 (31,4%) áîëüíûõ.

Ïàöèåíòêàì íàçíà÷àëèñü ñõåìû õèìèîòåðàïèè íà
îñíîâå àíòðàöèêëèíîâûõ ïðåïàðàòîâ — 29 (80,6%) áîëü-
íûõ; ñîäåðæàùèå òàêñàíû è ïðåïàðàòû ïëàòèíû — 6
(16,7%) áîëüíûõ. Îäíîé ïàöèåíòêå (2,8%) ñ ëþìèíàëü-
íûì Â, HER2 ïîçèòèâíûì ðàêîì ïðîâîäèëîñü ëå÷åíèå
ãåðöåïòèíîì, ïðåïàðàòàìè ïëàòèíû è òàêñàíàìè.

Ïåðâàÿ ñòåïåíü ëå÷åáíîãî ïàòîìîðôîçà (ìàëîçàìåò-
íûå èçìåíåíèÿ îòäåëüíûõ îïóõîëåâûõ êëåòîê áåç
óìåíüøåíèÿ èõ ÷èñëà) áûëà âûÿâëåíà ó 7 (19,4%) ïàöè-
åíòîê; âòîðàÿ ñòåïåíü (íåçíà÷èòåëüíîå óìåíüøåíèå êî-
ëè÷åñòâà èíâàçèâíûõ îïóõîëåâûõ êëåòîê, íî â öåëîì
êëåòî÷íîñòü îñòàåòñÿ âûñîêîé) — ó 15 (41,6%) ïàöèåí-
òîê; òðåòüÿ ñòåïåíü (ñîêðàùåíèå ÷èñëà îïóõîëåâûõ êëå-
òîê âïëîòü äî 90% êëåòî÷íûõ ïîòåðü) — ó 10 (27,7%);
÷åòâåðòàÿ ñòåïåíü (âûðàæåííîå èñ÷åçíîâåíèå èíâàçèâ-

íûõ êëåòîê, îïðåäåëÿþòñÿ ëèøü øèðîêî ðàññåÿííûå íå-
áîëüøèå ãíåçäà êëåòîê) — ó 1 (2,8%); ïÿòàÿ ñòåïåíü (íåò
îïðåäåëÿåìûõ èíâàçèâíûõ êëåòîê â ñåêöèîííûõ ñðåçàõ
èç ìåñòà ðàñïîëîæåíèÿ ïåðâè÷íîé îïóõîëè) — ó 3
(8,3%).

Àíàëèç ÄÍÊ â îïóõîëåâîì áèîïñèéíîì ìàòåðèàëå,
ïîëó÷åííîì äî ëå÷åíèÿ, ïîêàçàë ñëåäóþùèå ÷àñòîòû
ìåòèëèðîâàíèÿ ãåíîâ: SLC9A3 — 27,8% (10/36), DPYS —
8,3% (3/36), IRF4 — 22,2% (8/36), ADCY8 — 41,7%
(15/36), KCNQ2 — 27,8% (10/36), TERT — 8,3% (3/36),
SYNDIG1 — 16,7% (6/36) è SKOR2 — 5,5% (2/36). Íà
îñíîâàíèè ïîëó÷åííûõ äàííûõ äëÿ äàëüíåéøåãî èññëå-
äîâàíèÿ â ïëàçìå êðîâè ìû âûáðàëè 3 ãåíà ñ íàèáîëü-
øèìè ÷àñòîòàìè ìåòèëèðîâàíèÿ: SLC9A3, KCNQ2 è
ADCY8. ×àñòîòû ìåòèëèðîâàíèÿ â ïëàçìå êðîâè, âçÿòîé
äî íåîàäúþâàíòíîãî ëå÷åíèÿ è ïîñëå íåãî, ïðåäñòàâëå-
íû â òàáë. 1.

Îñíîâíûì ìåòîäîì, îïðåäåëÿþùèì ýôôåêòèâíîñòü
ïðîâîäèìîãî ëå÷åíèÿ, ÿâëÿåòñÿ ìîðôîëîãè÷åñêîå èñ-
ñëåäîâàíèå, êîòîðîå ïîçâîëÿåò îöåíèòü ñòåïåíü ëå÷åá-
íîãî ïàòîìîðôîçà îïóõîëè ïîä äåéñòâèåì öèòîñòàòè÷å-
ñêîé òåðàïèè. Áûëà èçó÷åíà çàâèñèìîñòü ëå÷åáíîãî ïà-
òîìîðôîçà îò ñòàäèè çàáîëåâàíèÿ, ïîäòèïà ÐÌÆ, ñõåìû
õèìèîòåðàïèè, à òàêæå îò ñòàòóñà ìåòèëèðîâàíèÿ ãåíîâ
SLC9A3, KCNQ2 è ADCY8 â îïóõîëè è ïëàçìå êðîâè.

Äîñòîâåðíûõ ðàçëè÷èé ìåæäó ãðóïïàìè ñ 1, 2, 3, 4, 5
ñòåïåíÿìè ëå÷åáíîãî ïàòîìîðôîçà ïðè ñîïîñòàâëåíèè
ñòàäèè çàáîëåâàíèÿ, ïîäòèïà ÐÌÆ è ñõåì õèìèîòåðà-
ïåâòè÷åñêîãî ëå÷åíèÿ íå îáíàðóæåíî (ð>0,05, êðèòåðèé

�2). Òàêæå íå áûëî âûÿâëåíî ðàçíèöû ìåæäó îòâåòàìè
íà ëå÷åíèå è ÷àñòîòàìè ìåòèëèðîâàíèÿ èçó÷åííûõ ãåíîâ
â áèîïñèéíîì ìàòåðèàëå.

Äëÿ ãåíà ADCY8, ìåòèëèðîâàííîãî â ïëàçìå äî ëå÷å-
íèÿ, áûëî âûÿâëåíî ñòàòèñòè÷åñêè çíà÷èìîå ðàçëè÷èå
ïî ñòàòóñó ìåòèëèðîâàíèÿ ìåæäó ãðóïïàìè ïàöèåíòîâ
ñ ðàçëè÷íîé ñòåïåíüþ ëå÷åáíîãî ïàòîìîðôîçà (òàáë. 2).
Èíûìè ñëîâàìè, îòâåò ïàöèåíòîâ, ó êîòîðûõ äî ëå÷åíèÿ
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Òàáëèöà 1
×àñòîòû ìåòèëèðîâàíèÿ ãåíîâ SLC9A3, KCNQ2 è ADCY8 â ïëàçìå êðîâè áîëüíûõ ÐÌÆ

Íàçâàíèå ãåíà ×àñòîòà ìåòèëèðîâàíèÿ ãåíà â ïëàçìå
äî ëå÷åíèÿ, %

×àñòîòà ìåòèëèðîâàíèÿ ãåíà â ïëàçìå
ïîñëå ëå÷åíèÿ, %

SLC9A3 0 (0/36) 5,5 (2/36)

KCNQ2 2,8 (1/36) 0 (0/36)

ADCY8 16,7 (6/36) 27,8 (10/36)

Òàáëèöà 2
×àñòîòà ìåòèëèðîâàíèÿ ãåíà ADCY8 â ïëàçìå

â ãðóïïàõ ïàöèåíòîâ ñ ðàçëè÷íûìè ñòåïåíÿìè ëå÷åáíîãî ïàòîìîðôîçà

×àñòîòà ìåòèëèðîâàíèÿ ãåíà ADCY8

â ïëàçìå, %
Ñòåïåíü ëå÷åáíîãî ïàòîìîðôîçà Êðèòåðèé �

2,
p-çíà÷åíèå

1 2 3 4-5

Äî ëå÷åíèÿ 57 (4/7) 0 (0/15) 20 (2/10) 0 (0/4) p = 0,007

Ïîñëå ëå÷åíèÿ 0 (0/7) 33 (5/15) 30 (3/10) 50 (2/4) p = 0,269



ïðèñóòñòâîâàëî ìåòèëèðîâàíèå â ïëàçìå, áûë õóæå, ÷åì
ó ïàöèåíòîâ, ó êîòîðûõ ìåòèëèðîâàíèÿ â ïëàçìå äî ëå-
÷åíèÿ, íå áûëî. Ñòàòóñ ìåòèëèðîâàíèÿ ãåíà ADCY8
â ïëàçìå ïîñëå ïðîâåäåííîãî ëå÷åíèÿ íå îòëè÷àëñÿ
â ãðóïïàõ ñ ðàçíûì îòâåòîì íà ëå÷åíèå.

Ãåí ADCY8 êîäèðóåò ôåðìåíò àäåíèëàòöèêëàçó, êà-
òàëèçèðóþùèé ïðåâðàùåíèå ÀÒÔ â öÀÌÔ, è ó÷àñòâóåò
âî ìíîæåñòâå ñèãíàëüíûõ ïóòåé. Ãèïåðìåòèëèðîâàíèå
ADCY8 áûëî ðàíåå ïîêàçàíî äëÿ 9 òèïîâ îïóõîëåé,
âêëþ÷àÿ ÐÌÆ [11]. Â ðàáîòå Shen-Gunther ñ ñîàâò. ìå-
òèëèðîâàíèå ýòîãî ãåíà àññîöèèðîâàíî ñ ïëîõèì ïðî-
ãíîçîì äëÿ ðàêà øåéêè ìàòêè [12].

Â íàøåé ðàáîòå ïîêàçàíî, ÷òî ñòàòóñ ìåòèëèðîâàíèÿ
â ïëàçìå äî íà÷àëà ëå÷åíèÿ ìîæåò áûòü àññîöèèðîâàí
ñ îòâåòîì íà ÍÀÕÒ. Ïðåäèêòèâíîå çíà÷åíèå äèíàìèêè
èçìåíåíèÿ ìåòèëèðîâàíèÿ â ïëàçìå ïðîäåìîíñòðèðîâà-
íî â ðàáîòå Takahashi ñ ñîàâò. [6]. Ó ïàöèåíòîâ ñ ïîëîæè-
òåëüíûì ñòàòóñîì ìåòèëèðîâàíèÿ ãåíà RASSF1 äî ëå÷å-
íèÿ ïîñëå ëå÷åíèÿ áûëî îáíàðóæåíî ñíèæåíèå óðîâíÿ
ìåòèëèðîâàíèÿ â ïëàçìå, àññîöèèðîâàííîå ñ îòâåòîì íà
òåðàïèþ.

Äàëüíåéøèå ðàáîòû, âîçìîæíî, ïðîÿñíÿò ðîëü àäå-
íèëàòöèêëàçû ADCY8 â ìåõàíèçìå âîñïðèèì÷èâîñòè
îïóõîëåâîé êëåòêè ê õèìèîòåðàïåâòè÷åñêèì àãåíòàì.
Àíàëèç ðàñøèðåííûõ âûáîðîê ïàöèåíòîâ è ñîïîñòàâëå-
íèå äàííûõ ñ ìîëåêóëÿðíûìè ïîäòèïàìè ÐÌÆ ìîæåò
ïîìî÷ü â îöåíêå àññîöèàöèè ìàðêåðà ñ ïðîãíîçîì çàáî-
ëåâàíèÿ è îáùåé âûæèâàåìîñòüþ ïàöèåíòîâ.
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