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Àêòóàëüíîñòü. Èçó÷åíèå ãåíåòè÷åñêîãî äèñáàëàíñà â êëåòêàõ óçëîâ ìèîìû ìàòêè âàæíî äëÿ ïîíèìàíèÿ ïàòîãåíåçà çàáî-
ëåâàíèÿ. Öåëü: Èçó÷èòü ñïåêòð èçìåíåíèé â ñòðóêòóðå õðîìîñîìû 1 è ÷àñòîòû èõ âñòðå÷àåìîñòè â íåêóëüòèâèðîâàííûõ êëåò-
êàõ óçëîâ ìèîìû ìàòêè ñ ó÷åòîì íàëè÷èÿ/îòñóòñòâèÿ ìóòàöèé â ãåíå MED12. Ìàòåðèàë è ìåòîäû. Èññëåäîâàíèå ïðîâåäåíî
íà îáðàçöàõ 4 ìèîìàòîçíûõ óçëîâ êðóïíîãî ðàçìåðà (d = 7—20 ñì). Ñïåêòð èçìåíåíèé â ñòðóêòóðå õðîìîñîìû 1 îïðåäåëåí
ìåòîäîì aCGH. ×àñòîòà âñòðå÷àåìîñòè êëåòîê ñ èçìåíåíèÿìè õðîìîñîìû 1 îïðåäåëåíà ìåòîäîì FISH ñ èñïîëüçîâàíèåì
ÄÍÊ-çîíäîâ, ñïåöèôè÷íûõ ê ëîêóñàì 1pTEL, 1p36, 1q25. Íàëè÷èå ìóòàöèé â ýêçîíå 2 ãåíà MED12 è â ïðèëåãàþùèõ èíòðîííûõ
ïîñëåäîâàòåëüíîñòÿõ ïðîàíàëèçèðîâàíî ìåòîäîì ñåêâåíèðîâàíèÿ ïî Ñýíäæåðó. Ðåçóëüòàòû. Ãåíåòè÷åñêèé äèñáàëàíñ õðî-
ìîñîìû 1 âûÿâëåí âî âñåõ èçó÷åííûõ îáðàçöàõ ìèîì. Ìóòàöèé â ãåíå MED12 íå âûÿâëåíî íè â îäíîì èç îáðàçöîâ. Ñïåêòð âû-
ÿâëåííûõ àíîìàëèé õðîìîñîìû 1, âêëþ÷àþùèé äåëåöèè è äóïëèêàöèè, ñõîäåí ìåæäó ðàçíûìè îïóõîëÿìè, îäíàêî ïðåäñòàâ-
ëåííîñòü ñóáïîïóëÿöèé êëåòîê ñ ðàçëè÷íûìè àíîìàëèÿìè õàðàêòåðèçóåòñÿ âàðèàáåëüíîñòüþ. Âî âñåõ ìèîìàõ êëåòêè ñ àíî-
ìàëèÿìè áûëè ïðåäñòàâëåíû ìèíîðíûìè, à êëåòêè ñ äâóìÿ êîïèÿìè õðîìîñîìû 1 — ìàæîðíûìè ñóáïîïóëÿöèÿìè. Âûâîäû.
Ãåíåòè÷åñêèé äèñáàëàíñ õðîìîñîìû 1 ñïåöèôè÷åí äëÿ êëåòîê ìèîì ìàòêè. Âûÿâëåííûå àíîìàëèè, âåðîÿòíî, íå ÿâëÿþòñÿ
òðèããåðàìè âîçíèêíîâåíèÿ ìèîìû, îäíàêî ìîãóò áûòü çíà÷èìû äëÿ îïóõîëåâîãî ðîñòà.
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Introduction: The study of genetic imbalance in uterine leiomyoma cells is important for understanding of the disease
pathogenesis. Purpose: To study the spectrum of chromosome 1 aberrations and their frequency in non-cultured uterine leiomyoma
cells depending on the presence or absence of MED12 mutations. Materials and Methods: The study was performed on 4 samples
from large uterine leiomyomas (d = 7—20 cm). The spectrum of chromosome 1 aberrations was revealed by aCGH. The frequency of
cells containing chromosome 1 aberrations was determined by FISH using DNA probes for 1pTEL, 1p36, 1q25. The detection of
MED12 mutations in exon 2 and adjacent introns was performed by PCR-direct sequencing. Results: The chromosome 1 genetic im-
balance was detected in all studied samples. No MED12 mutations were revealed in either sample. The spectrum of chromosome 1
aberrations included both deletions and duplications and was similar in all tumors. However, the cell subpopulations with different ab-
errations were present to different degrees among samples. In all uterine leiomyomas, cells with chromosome 1 aberrations were
present by minor subpopulations, whereas cells with two copies of chromosome 1 represented major subpopulations. Conclusions:
Chromosome 1 genetic imbalance is typical for uterine leiomyoma. The detected aberrations, most likely, are not leiomyoma triggers,
but may have significance for tumor growth.
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Ââåäåíèå

Ìèîìà ìàòêè — äîáðîêà÷åñòâåííàÿ îïóõîëü ìèîìåò-
ðèàëüíîãî ïðîèñõîæäåíèÿ. Ó æåíùèí ðåïðîäóêòèâíîãî
âîçðàñòà ÷àñòîòà âîçíèêíîâåíèÿ ìèîì äîñòèãàåò 75% [1].
Âàæíóþ ðîëü â âîçíèêíîâåíèè è ðàçâèòèè çàáîëåâàíèÿ
èãðàþò êàê ãåííûå, òàê è õðîìîñîìíûå íàðóøåíèÿ [2—4].

Ïðè êàðèîòèïèðîâàíèè êëåòî÷íûõ êóëüòóð â ãðóïïå
ìèîì áûëè îáíàðóæåíû äåëåöèè êîðîòêîãî ïëå÷à õðî-
ìîñîìû 1 (1p11-12�1pter) è ïðåäïîëîæåíî, ÷òî îíè àñ-
ñîöèèðîâàíû ñ âûñîêèì ðèñêîì ìàëèãíèçàöèè [5]. Äëÿ
íèâåëèðîâàíèÿ âîçäåéñòâèÿ óñëîâèé êóëüòèâèðîâàíèÿ,
êîòîðûå ìîãóò âûçâàòü èçìåíåíèå ñîîòíîøåíèÿ íîð-
ìàëüíûõ è àíîìàëüíûõ êëåòî÷íûõ êëîíîâ, âïëîòü äî èñ-
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÷åçíîâåíèÿ ïîñëåäíèõ, â íàñòîÿùåì èññëåäîâàíèè ïðî-
âåäåí àíàëèç àáåððàöèé õðîìîñîìû 1 â íåêóëüòèâèðî-
âàííûõ êëåòêàõ ìèîì.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ áûë àíàëèç ñïåêòðà
èçìåíåíèé â ñòðóêòóðå õðîìîñîìû 1 è ÷àñòîòû èõ âñòðå-
÷àåìîñòè â êëåòêàõ íåêóëüòèâèðîâàííûõ îáðàçöîâ ìèîì
ìàòêè.

Ìàòåðèàë è ìåòîäû

Ìàòåðèàëîì èññëåäîâàíèÿ ïîñëóæèëè îáðàçöû 4
êðóïíûõ ìèîìàòîçíûõ óçëîâ ìàòêè (d = 7—20 ñì), ïîëó-
÷åííûå ïóòåì ìèîìýêòîìèè/ãèñòåðýêòîìèè îò 4 ïàöè-
åíòîê â ÍÈÈ ÀÃèÐ èì. Ä.Î.Îòòà.

Ñïåêòð èçìåíåíèé â ñòðóêòóðå õðîìîñîìû 1 â îáðàç-
öàõ ìèîì èçó÷àëè ìåòîäîì ñðàâíèòåëüíîé ãåíîìíîé
ãèáðèäèçàöèè aCGH íà ìèêðîìàòðèöàõ CytoChip V4.0 è
àíàëèçèðîâàëè ñ ïîìîùüþ ïðîãðàììíîãî îáåñïå÷åíèÿ
OneClickCGH (PerkinElmer, ÑØÀ). ×àñòîòó âñòðå÷àå-
ìîñòè êëåòîê ñ èçìåíåíèÿìè õðîìîñîìû 1 èçó÷àëè íà
ôèêñèðîâàííûõ ïðåïàðàòàõ èíòåðôàçíûõ ÿäåð èç íåêó-
ëüòèâèðîâàííûõ êëåòîê ìèîì [6] ìåòîäîì ôëóîðåñöåíò-
íîé ãèáðèäèçàöèè in situ (FISH) ñ ÄÍÊ-çîíäàìè, ñïåöè-
ôè÷íûìè ê òðåì ó÷àñòêàì õðîìîñîìû 1: 1pTEL (Vysis
1pTEL SpectrumGreen), 1p36 (Vysis LSI P58 SpectrumO-
range), 1q25 (Vysis LSI 1q25 SpectrumAqua) (Abbott Mole-
cular, ÑØÀ).

Íàëè÷èå ìóòàöèé â ýêçîíå 2 è ïðèëåãàþùèõ èíòðîí-
íûõ ïîñëåäîâàòåëüíîñòÿõ ãåíà MED12 àíàëèçèðîâàëè
ìåòîäîì ïîëèìåðàçíîé öåïíîé ðåàêöèè (ïðàéìåðû
med12F: 5’-GCCCAGCTTTAAGTAACGATCT-3’ è
med12R: 5’-AGAAAAGTGTACCTCAGGGTGG-3’) è
ïîñëåäóþùåãî ñåêâåíèðîâàíèÿ ñ èñïîëüçîâàíèåì Big-
DyeTerminator v.3.1 Kit íà ãåíåòè÷åñêîì àíàëèçàòîðå
ABI 3130 (Applied Biosystems, ÑØÀ) [7].

Èññëåäîâàíèå ïðîâåäåíî íà îñíîâàíèè èíôîðìèðî-
âàííîãî ñîãëàñèÿ ïàöèåíòîê è îäîáðåíî ýòè÷åñêèì êî-
ìèòåòîì ÍÈÈ ÀÃèÐ èì. Ä.Î. Îòòà.

Ðåçóëüòàòû

Ïåðâûì ýòàïîì èññëåäîâàíèÿ áûëî èçó÷åíèå ñïåêò-
ðà èçìåíåíèé â ñòðóêòóðå õðîìîñîìû 1 â îáðàçöàõ ìèî-
ìàòîçíûõ óçëîâ ìåòîäîì aCGH. Â òðåõ èç ÷åòûðåõ îá-
ðàçöîâ âûÿâëåí ãåíåòè÷åñêèé äèñáàëàíñ õðîìîñîìû 1:
â îáðàçöå ¹ 1 — íåïðîòÿæåííàÿ èíòåðñòèöèàëüíàÿ äå-
ëåöèÿ 1q31.2 è ñóáòåëîìåðíàÿ äåëåöèÿ â ñî÷åòàíèè
ñ äóïëèêàöèåé â ëîêóñå 1p36.33, â îáðàçöå ¹ 2 — äåëå-
öèè â ëîêóñàõ 1q42.12-qtel è 1p36.3 â ñî÷åòàíèè ñ ïðîòÿ-
æåííîé äóïëèêàöèåé 1q21.1-q41, â îáðàçöå ¹ 3 — ìíî-
æåñòâåííûå õàîòè÷åñêèå äåëåöèè, â òîì ÷èñëå â ëîêóñå
1ð36-1pTEL, è äóïëèêàöèè (ðèñ. 1). Â îáðàçöå ¹ 4 ãåíå-
òè÷åñêîãî äèñáàëàíñà õðîìîñîìû 1 íå âûÿâëåíî.
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Ðèñ. 1. Ðåçóëüòàòû aCGH õðîìîñîìû 1 â òðåõ ìèîìàòîçíûõ óçëàõ. Ìèîìàòîçíûé óçåë ¹ 1: èíòåðñòèöèàëüíàÿ äåëåöèÿ ëîêóñà 1q31.2 è ñóáòå-
ëîìåðíàÿ äåëåöèÿ â ñî÷åòàíèè ñ äóïëèêàöèåé ëîêóñà 1ð36.33. Ìèîìàòîçíûé óçåë ¹ 2: òåðìèíàëüíûå äåëåöèè ëîêóñîâ 1p36.3 è 1q42 è äóï-
ëèêàöèÿ ëîêóñà 1q21q41. Ìèîìàòîçíûé óçåë ¹ 3: ìíîæåñòâåííûå ïðîòÿæåííûå äåëåöèè è äóïëèêàöèè â êîðîòêîì è äëèííîì ïëå÷àõ.



Íà âòîðîì ýòàïå èññëåäîâàíèÿ â îáðàçöàõ ìèîìàòîç-
íûõ óçëîâ ìåòîäîì FISH áûëî óñòàíîâëåíî ïðîöåíòíîå
ñîäåðæàíèå êëåòîê ñ èçìåíåíèÿìè õðîìîñîìû 1. Ñ ó÷å-
òîì âûÿâëåííûõ ìåòîäîì aCGH èçìåíåíèé â ëîêóñå
1ð36-1pTEL, äëÿ ïðîâåäåíèÿ FISH áûë âûáðàí íàáîð
ÄÍÊ-çîíäîâ, ñîäåðæàùèé ïðîáû ñïåöèôè÷íûå ê ñóáòå-
ëîìåðíîìó ëîêóñó êîðîòêîãî ïëå÷à (1pTEL), ëîêóñó êî-
ðîòêîãî ïëå÷à (1p36) è ëîêóñó äëèííîãî ïëå÷à (1q25)
õðîìîñîìû 1.

Íà ôèêñèðîâàííûõ ïðåïàðàòàõ èç íåêóëüòèâèðîâàí-
íûõ êëåòîê ìèîì àíàëèçèðîâàëè ÷èñëî ãèáðèäèçàöèîí-
íûõ ñèãíàëîâ â 1000 èíòåðôàçíûõ ÿäåð â êàæäîì èç ÷å-
òûðåõ îáðàçöîâ. Ïî õàðàêòåðó ðàñïðåäåëåíèÿ ãèáðèäè-
çàöèîííûõ ñèãíàëîâ âûäåëåíî 7 òèïîâ èíòåðôàçíûõ
ÿäåð:

1. Ñ äâóìÿ êîïèÿìè êàæäîãî èç ëîêóñîâ 1pTEL, 1p36,
1q25 õðîìîñîìû 1 (1pTELõ2, 1p36õ2, 1q25õ2);

2. Ñ îäíîé êîïèåé êàæäîãî èç ëîêóñîâ 1pTEL, 1p36,
è äâóìÿ êîïèÿìè ëîêóñà 1q25 (1pTELõ1, 1p36õ1, 1q25õ2);

3. Ñ îäíîé êîïèåé êàæäîãî èç ëîêóñîâ 1pTEL, 1p36 è
1q25 (1pTELõ1, 1p36õ1, 1q25õ1);

4. Ñ äâóìÿ êîïèÿìè êàæäîãî èç ëîêóñîâ 1pTEL, 1p36
è îäíîé êîïèåé ëîêóñà 1q25 (1pTELõ2, 1p36õ2, 1q25õ1);

5. Ñ òðåìÿ êîïèÿìè êàæäîãî èç ëîêóñîâ 1pTEL, 1p36
è 1q25 (1pTELõ3, 1p36õ3, 1q25õ3);

6. Ñ îäíîé êîïèåé ëîêóñà 1pTEL è äâóìÿ êîïèÿìè
êàæäîãî èç ëîêóñîâ 1p36, 1q25 (1pTELõ1, 1p36õ2,
1q25õ2);

7. Ñ îäíîé êîïèåé êàæäîãî èç ëîêóñîâ 1pTEL, 1p36 è
òðåìÿ êîïèÿìè ëîêóñà 1q25 (1pTELõ1, 1p36õ1, 1q25õ3).

ßäðà òèïà 1—6 â ðàçíûõ ïðîöåíòíûõ ñîîòíîøåíèÿõ
îáíàðóæåíû âî âñåõ ÷åòûðåõ îáðàçöàõ, â òî âðåìÿ êàê
ÿäðà òèïà 7 — òîëüêî â îáðàçöå ¹ 2. Âî âñåõ èññëåäîâàí-
íûõ îáðàçöàõ ïðåîáëàäàëè ÿäðà òèïà 1 (45,5—90,4%),
íàèáîëåå âåðîÿòíî, ñîäåðæàùèå 2 êîïèè õðîìîñîìû 1.
Â îáðàçöàõ ¹ 2 è ¹ 4 âûÿâëåí âûñîêèé ïðîöåíò ÿäåð
òèïà 2, õàðàêòåðèçóþùèõñÿ äåëåöèåé ëîêóñà 1ð36. Äëÿ
âñåõ îáðàçöîâ áûëà õàðàêòåðíà íèçêàÿ ÷àñòîòà ÿäåð òèïà
5 ñ äåëåöèåé ñóáòåëîìåðíîãî ðàéîíà 1pTEL è ÿäåð òèïà
6 ñ òðåìÿ êîïèÿìè õðîìîñîìû 1 (òàáëèöà).

Íà òðåòüåì ýòàïå èññëåäîâàíèÿ áûëî îïðåäåëåíî íà-
ëè÷èå â ìèîìàõ ìóòàöèé â ýêçîíå 2 è ïðèëåãàþùèõ èíò-
ðîííûõ ïîñëåäîâàòåëüíîñòÿõ ãåíà MED12. Â îáðàçöàõ
¹ 1,2,3 èçìåíåíèé íå îáíàðóæåíî. Â îáðàçöå ¹ 4 â èíò-
ðîíå 2 âûÿâëåíà îäíîíóêëåîòèäíàÿ çàìåíà
ñ.204+58G>C, íå ïðèâîäÿùàÿ ê íàðóøåíèþ ïðîöåññà
ñïëàéñèíãà èëè èçìåíåíèþ àìèíîêèñëîòíîé ïîñëåäîâà-
òåëüíîñòè ñèíòåçèðóåìîãî áåëêà.

Îáñóæäåíèå

Â íàñòîÿùåì èññëåäîâàíèè îïðåäåëåí ñïåêòð èçìå-
íåíèé â ñòðóêòóðå õðîìîñîìû 1 è óñòàíîâëåíà ÷àñòîòà
èõ âñòðå÷àåìîñòè â êëåòêàõ ìèîì ìàòêè êðóïíîãî ðàçìå-
ðà. Èçâåñòíî, ÷òî â óñëîâèÿõ êóëüòèâèðîâàíèÿ ñîîòíî-
øåíèå êëåòîê ñ ðàçëè÷íûìè àíîìàëèÿìè êàðèîòèïà ìî-
æåò èçìåíÿòüñÿ â ñâÿçè ñ èõ ðàçíûì ïîòåíöèàëîì ðîñòà
[8], ïîýòîìó íàñòîÿùåå èññëåäîâàíèå áûëî ïðîâåäåíî
íà íåêóëüòèâèðîâàííûõ êëåòêàõ.

Ñîãëàñíî ïîëó÷åííûì ðåçóëüòàòàì, ñïåêòð èçìåíå-
íèé õðîìîñîìû 1 â ìèîìàõ, îïðåäåëåííûé ìåòîäîì
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Òàáëèöà
Ñîäåðæàíèå ÿäåð, ðàçëè÷àþùèõñÿ ïî ÷èñëó ëîêóñîâ 1pTEL, 1p36, 1q25, âûÿâëåííûõ ìåòîäîì FISH

â ÷åòûðåõ îáðàçöàõ ìèîì. Ñîäåðæàíèå óñòàíîâëåíî ïðè àíàëèçå 1000 ÿäåð â êàæäîì îáðàçöå

Òèï
ÿäåð

×èñëî êîïèé ëîêóñîâ 1pTEL, 1p36, 1q25 Ñîäåðæàíèå ÿäåð â îáðàçöàõ ìèîì ¹ ¹ 1—4, %

¹ 1 ¹ 2 ¹ 3 ¹ 4

1 1pTELõ2, 1p36õ2, 1q25õ2 90,4 45,5 75 80,7

2 1pTELõ1, 1p36õ1, 1q25õ2 2,6 42,7 4,9 13,2

3 1pTELõ1, 1p36õ1, 1q25õ1 1,4 4,4 11 0,7

4 1pTELõ2, 1p36õ2, 1q25õ1 4,8 2,1 8 4,9

5 1pTELõ1, 1p36õ2, 1q25õ2 0,6 1 0,9 0,1

6 1pTELõ3, 1p36õ3, 1q25õ3 0,2 0,2 0,2 0,4

7 1pTELõ1, 1p36õ1, 1q25õ3 0 4,1 0 0

Ðèñ. 2. Èíòåðôàçíûå ÿäðà èç íåêóëüòèâèðîâàííûõ êëåòîê ìèîì ïî-
ñëå ôëóîðåñöåíòíîé ãèáðèäèçàöèè in situ ñ ÄÍÊ-çîíäàìè, ñïåöè-
ôè÷íûìè ê òðåì ó÷àñòêàì õðîìîñîìû 1: 1pTEL (Vysis 1pTEL Spect-
rumGreen), 1p36 (Vysis LSI P58 SpectrumOrange), 1q25 (Vysis LSI
1q25 SpectrumAqua) (Abbott Molecular, ÑØÀ).



aCGH, âêëþ÷àåò êàê äåëåöèè, òàê è äóïëèêàöèè ãåíåòè-
÷åñêîãî ìàòåðèàëà. Ó÷èòûâàÿ, ÷òî aCGH íå ïîçâîëÿåò
âûÿâëÿòü ãåíåòè÷åñêèé äèñáàëàíñ â èíäèâèäóàëüíûõ
êëåòêàõ ìèîì, áûë ïðîâåäåí àíàëèç ÷èñëà êîïèé ëîêó-
ñîâ 1pTEL, 1p36 è 1q25 â èíäèâèäóàëüíûõ êëåòêàõ ìèîì
ìåòîäîì FISH. Êëîíàëüíîå ïðîèñõîæäåíèå ìèîì [9] äà-
åò îñíîâàíèÿ îæèäàòü îòñóòñòâèå âûñîêîé ìåæêëåòî÷-
íîé ãåíåòè÷åñêîé âàðèàáåëüíîñòè. Îäíàêî â íàñòîÿùåé
ðàáîòå âñå îáðàçöû ìèîì ñîñòîÿëè èç íåñêîëüêèõ ñóáïî-
ïóëÿöèé êëåòîê: ìàæîðíîé ñ äâóìÿ êîïèÿìè õðîìîñîìû
1 è ìèíîðíûõ ñ ãåíåòè÷åñêèì äèñáàëàíñîì ïî õðîìîñî-
ìå 1. Ïðåäñòàâëåííîñòü ìèíîðíûõ ñóáïîïóëÿöèé êëåòîê
âàðüèðîâàëà â ðàçíûõ óçëàõ. Ýòî ïîçâîëÿåò ïðåäïîëî-
æèòü, ÷òî âûÿâëåííûå àáåððàöèè âîçíèêëè â õîäå ðîñòà
ìèîì. Ïî âñåé âèäèìîñòè, îíè íå ÿâëÿþòñÿ òðèããåðàìè
íà÷àëà îïóõîëåâîãî ïðîöåññà, â îòëè÷èå îò ïåðâè÷íûõ
ïåðåñòðîåê õðîìîñîì, òàêèõ, êàê äåëåöèÿ õðîìîñîìû 7
del(7)(q22q32) èëè ìóòàöèè ãåíà MED12, èíèöèèðóþ-
ùèõ òðàíñôîðìàöèþ ìèîöèòà â îïóõîëåâóþ êëåòêó [1].

Èçó÷åííûå íàìè ìèîìû õàðàêòåðèçîâàëèñü êðóï-
íûì ðàçìåðîì — 7—20 ñì â äèàìåòðå. Ñ ó÷åòîì òîãî, ÷òî
âûÿâëåííûå èçìåíåíèÿ õðîìîñîìû 1 áûëè ïðåäñòàâëå-
íû ìèíîðíûìè ìîçàè÷íûìè ôîðìàìè, à ìàæîðíîé ñóá-
ïîïóëÿöèåé áûëè êëåòêè ñ äâóìÿ êîïèÿìè õðîìîñîìû 1,
ìîæíî ïðåäïîëàãàòü, ÷òî ÷àñòè÷íîå íåñîîòâåòñòâèå äàí-
íûõ aCGH è FISH ñâÿçàíî ñ ðàçíûì ñîîòíîøåíèåì êëå-
òî÷íûõ ñóáïîïóëÿöèé âî ôðàãìåíòàõ îáðàçöîâ, èñïîëü-
çîâàííûõ äëÿ àíàëèçà.

Òàêèì îáðàçîì, óñòàíîâëåíà ñïåöèôè÷íîñòü ãåíåòè-
÷åñêîãî äèñáàëàíñà õðîìîñîìû 1 äëÿ ìèîì ìàòêè. Âû-
ÿâëåííûå àíîìàëèè ñî÷åòàëèñü ñ îòñóòñòâèåì ìóòàöèé
â ãåíå MED12 è áûëè ñõîäíû ìåæäó îïóõîëÿìè, îäíàêî
ïðåäñòàâëåííîñòü êàæäîé àíîìàëüíîé ñóáïîïóëÿöèè
êëåòîê õàðàêòåðèçóåòñÿ âàðèàáåëüíîñòüþ. Âî âñåõ ìèî-
ìàõ êëåòêè ñ àíîìàëèÿìè ïðåäñòàâëåíû ìèíîðíûìè
ñóáïîïóëÿöèÿìè, ÷òî ñâèäåòåëüñòâóåò î òîì, ÷òî âûÿâ-
ëåííûå àáåððàöèè õðîìîñîìû 1, ñêîðåå âñåãî, íå ÿâëÿ-
þòñÿ òðèããåðîì âîçíèêíîâåíèÿ, íî ìîãóò áûòü çíà÷è-
ìûìè äëÿ ðîñòà è ðàçâèòèÿ îïóõîëè.

Àâòîðû çàÿâëÿþò îá îòñóòñòâèè êîíôëèêòà èíòåðåñîâ.

Èññëåäîâàíèå ïîääåðæàíî ãðàíòîì ÐÍÔ ¹ 14-15-00737.
Åôèìîâà Î.À. è Òèõîíîâ À.Â. ÿâëÿþòñÿ ïîëó÷àòåëÿìè ñòè-
ïåíäèè Ïðåçèäåíòà ÐÔ.
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