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+
â ïîïóëÿöèè ýíäîìåòðèàëüíûõ ìåçåíõèìíûõ ñòðîìàëüíûõ êëåòîê...

Èçâåñòíî, ÷òî â êóëüòóðàõ ìåçåíõèìíûõ ñòðîìàëüíûõ êëåòîê (ÌÑÊ) ÷åëîâåêà ñóùåñòâóþò ñóáïîïó-
ëÿöèè êëåòîê, ðàçëè÷àþùèåñÿ íàáîðîì ïîâåðõíîñòíûõ ìàðêåðîâ. Ïîêàçàíî, ÷òî ÷èñëåííîñòü ðàçíûõ
ñóáïîïóëÿöèé ìîæåò áûòü ñâÿçàíà ñ äëèòåëüíîñòüþ êóëüòèâèðîâàíèÿ, íî ìàëî èçâåñòíî î âëèÿíèè ýêçî-
ãåííûõ ôàêòîðîâ íà ðàçíîîáðàçèå êëåòîê â êóëüòóðàõ ÌÑÊ. Â íàñòîÿùåé ðàáîòå ìû îöåíèëè âëèÿíèå
ýïèäåðìàëüíîãî (ÝÔÐ) è òðàíñôîðìèðóþùåãî (TGF-a) ôàêòîðîâ ðîñòà, äâóõ ëèãàíäîâ ðåöåïòîðà ÝÔÐ,
íà ïðîëèôåðàöèþ ÌÑÊ, âûäåëåííûõ èç äåñêâàìèðîâàííîãî ýíäîìåòðèÿ ÷åëîâåêà (ýÌÑÊ), è ïîâåðõíî-
ñòíóþ ýêñïðåññèþ CD146, ðàññìàòðèâàåìîãî ìíîãèìè èññëåäîâàòåëÿìè â êà÷åñòâå îäíîãî èç ïðåäïîëà-
ãàåìûõ ìàðêåðîâ ñòâîëîâîñòè. Îáíàðóæåíî, ÷òî ïîä äåéñòâèåì ýòèõ ëèãàíäîâ ïðîëèôåðàöèÿ ýÌÑÊ óñè-
ëèâàëàñü, íî ïðè ýòîì äîëÿ êëåòîê CD146+ â ïîïóëÿöèè çíà÷èòåëüíî ñíèæàëàñü. Ýôôåêò íå çàâèñèò îò
óâåëè÷åíèÿ ïëîòíîñòè êëåòîê â ñâÿçè ñ óñèëåíèåì ïðîëèôåðàöèè. Ïîëó÷åííûå äàííûå ïîçâîëÿþò ïðåä-
ïîëîæèòü, ÷òî ñóáïîïóëÿöèè ýÌÑÊ CD146+ è CD146– ìîãóò â ðàçíîé ñòåïåíè îòâå÷àòü íà àêòèâàöèþ ðå-
öåïòîðà ÝÔÐ.

Ê ë þ ÷ å â û å ñ ë î â à: ýíäîìåòðèàëüíûå ìåçåíõèìíûå ñòðîìàëüíûå/ñòâîëîâûå êëåòêè, ýïèäåðìàëü-
íûé ôàêòîð ðîñòà, òðàíñôîðìèðóþùèé ôàêòîð ðîñòà-a, CD146

Âûäåëÿåìûå èç ðàçëè÷íûõ òêàíåâûõ èñòî÷íèêîâ ìå-
çåíõèìíûå ñòðîìàëüíûå êëåòêè (ÌÑÊ), êàê ïðàâèëî,
ïðåäñòàâëÿþò ñîáîé äîâîëüíî ðàçíîðîäíóþ êóëüòóðó
êëåòîê, â êîòîðîé âûäåëÿþò ñóáïîïóëÿöèè, ýêñïðåññèðó-
þùèå ðàçíûå íàáîðû ïîâåðõíîñòíûõ ìàðêåðîâ, ïðè÷åì
ïàòòåðí èõ ýêñïðåññèè ìåíÿåòñÿ â òå÷åíèå êóëüòèâèðîâà-
íèÿ ÌÑÊ (Halfon et al., 2011). Êàêèå èç ïîâåðõíîñòíûõ
ìàðêåðîâ ïîçâîëÿþò íàèáîëåå òî÷íî èäåíòèôèöèðîâàòü
«ïîäëèííûå» ÌÑÊ â ýòîé ðàçíîðîäíîé ïîïóëÿöèè, äî
ñèõ ïîð îñòàåòñÿ ïðåäìåòîì ñïîðîâ. Îäíèì èç ïðåäïîëà-
ãàåìûõ ìàðêåðîâ ÌÑÊ ìíîãèå èññëåäîâàòåëè ñ÷èòàþò
CD146, òàêæå èçâåñòíûé êàê MCAM (ìîëåêóëà êëåòî÷-
íîé àäãåçèè ìåëàíîìû), ïðè÷åì ñîãëàñíî íåäàâíèì èñ-
ñëåäîâàíèÿì ýòîò ìàðêåð ýêñïðåññèðóåòñÿ ÷àñòüþ ïîïó-
ëÿöèè ÌÑÊ, îáëàäàþùåé á*îëüøèì ïðîëèôåðàòèâíûì
ïîòåíöèàëîì è ñïîñîáíîñòüþ ê äèôôåðåíöèðîâêå ïî
ñðàâíåíèþ ñ êëåòêàìè CD146–, â òîì ÷èñëå â êóëüòóðàõ
ÌÑÊ ýíäîìåòðèÿ (ýÌÑÊ) (Lv et al., 2014).

Ïîñêîëüêó äëÿ èñïîëüçîâàíèÿ ÌÑÊ íåîáõîäèìî
óìåòü áûñòðî íàðàùèâàòü çíà÷èòåëüíîå êîëè÷åñòâî êëå-
òîê ex vivo ïðè ñîõðàíåíèè èñõîäíîãî ïðîëèôåðàòèâíîãî
è äèôôåðåíöèðîâî÷íîãî ïîòåíöèàëà, îäíîé èç âàæíåé-
øèõ ôóíäàìåíòàëüíûõ çàäà÷ â ýòîé îáëàñòè ÿâëÿåòñÿ èñ-
ñëåäîâàíèå ðåãóëÿöèè ïðîëèôåðàöèè ÌÑÊ ïîä äåéñòâè-

åì ðàçëè÷íûõ ðîñòîâûõ ôàêòîðîâ. Òàê, èçâåñòíî, ÷òî ýïè-
äåðìàëüíûé ôàêòîð ðîñòà (ÝÔÐ) è ñâÿçûâàþùèé ãåïàðèí
ÝÔÐ-ïîäîáíûé ôàêòîð ðîñòà (HB-EGF) — äâà íàèáîëåå
èçó÷åííûõ ëèãàíäà ðåöåïòîðà ÝÔÐ (EGFR, c-ErbB1,
HER1) — îêàçûâàþò âëèÿíèå íà ïðîëèôåðàöèþ è äèôôå-
ðåíöèðîâêó ÌÑÊ, âûäåëåííûõ èç êîñòíîãî ìîçãà (Kram-
pera et al., 2005; Tamama et al., 2010). Îäíàêî âëèÿíèå ëè-
ãàíäîâ ðåöåïòîðà ÝÔÐ íà ÌÑÊ, âûäåëåííûå èç ýíäîìåò-
ðèÿ, ïðàêòè÷åñêè íå èññëåäîâàíî, õîòÿ îíè òàêæå ýêñïðåñ-
ñèðóþò ðåöåïòîð ÝÔÐ è â ýíäîìåòðèè åãî ëèãàíäû èìåþò
òêàíåñïåöèôè÷åñêèå ôóíêöèè, â òîì ÷èñëå ñâÿçàííûå ñ äå-
öèäóàëüíîé äèôôåðåíöèðîâêîé (Gargett et al., 2008).

Â íàñòîÿùåé ðàáîòå ìû èññëåäîâàëè âëèÿíèå íà ïðî-
ëèôåðàöèþ ýÌÑÊ ÝÔÐ è òðàíñôîðìèðóþùåãî ðîñòîâîãî
ôàêòîðà (TGF)-a, êîòîðûé òàêæå ÿâëÿåòñÿ ëèãàíäîì ðå-
öåïòîðà ÝÔÐ. Êðîìå òîãî, îöåíèâàëè äîëþ êëåòîê â ïî-
ïóëÿöèè, íåñóùèõ ìàðêåð CD146.

Ìàòåðèàë è ìåòîäèêà

Â ðàáîòå áûëè èñïîëüçîâàíû êëåòêè ëèíèè ýÌÑÊ ÷å-
ëîâåêà, âûäåëåííîé èç äåñêâàìèðîâàííîãî ýíäîìåòðèÿ
ìåíñòðóàëüíîé êðîâè è îõàðàêòåðèçîâàííîé â Èíñòèòóòå
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öèòîëîãèè ÐÀÍ (Çåìåëüêî è äð., 2011). Êëåòêè êóëüòèâèðî-
âàëè â ñðåäå DMEM/F12 (Gibco, Âåëèêîáðèòàíèÿ), ñîäåðæà-
ùåé 10 % FBS (HyClone, ÑØÀ), 50 ìêã/ìë ãåíòàìèöèíà
(Ìèêðîãåí, Ðîññèÿ) è GlutaMAX (Gibco, Âåëèêîáðèòàíèÿ).

Â ýêñïåðèìåíòàõ èñïîëüçîâàëè êëåòêè 8—13-ãî ïàñ-
ñàæåé. Äëÿ îöåíêè âëèÿíèÿ èññëåäóåìûõ ëèãàíäîâ íà
ýÌÑÊ êëåòêè ñåÿëè íà 35-ìèëëèìåòðîâûå ÷àøêè ñ ïëîò-
íîñòüþ 5 òûñ. êë./ñì2 (åñëè íå óêàçàíî èíîå) è íà ñëåäóþ-
ùèå ñóòêè (ñóò 0) çàìåíÿëè ñðåäó íà ñâåæóþ, ñîäåðæà-
ùóþ äîïîëíèòåëüíî 10 íÌ ÝÔÐ èç ïîä÷åëþñòíûõ ñëþí-
íûõ æåëåç ìûøè (Molecular Probes, ÑØÀ) èëè 20 íÌ
ðåêîìáèíàíòíîãî TGF-a ÷åëîâåêà (R&D Systems, ÑØÀ).
Â óêàçàííûå äíè ïîñëå äîáàâëåíèÿ ëèãàíäîâ êëåòêè ñíè-
ìàëè ñ ÷àøåê, èñïîëüçóÿ 0.05%-íûé òðèïñèí (HyClone,
ÑØÀ). Ñ ïîìîùüþ ïðîòî÷íîãî öèòîôëóîðèìåòðà CytoFLEX
(Beckman Coulter, ÑØÀ) îöåíèâàëè ÷èñëî êëåòîê, à òàêæå
ïîâåðõíîñòíóþ ýêñïðåññèþ CD146, èñïîëüçóÿ ìîíîêëî-
íàëüíûå ìûøèíûå àíòèòåëà ïðîòèâ CD146, êîíúþãèðî-
âàííûå ñ FITC (êëîí P1H12, BD Pharmingen, ÑØÀ). Â êà-
÷åñòâå íåãàòèâíîãî (èçîòèïè÷åñêîãî) êîíòðîëÿ èñïîëüçî-
âàëè FITC-êîíúþãèðîâàííûå èçîòèïè÷åñêèå IgG1 (BD
Pharmingen, ÑØÀ). CD146-ïîëîæèòåëüíûìè (CD146+)
ñ÷èòàëè êëåòêè, èíòåíñèâíîñòü ôëóîðåñöåíöèè êîòîðûõ
âûøå, ÷åì ó èçîòèïè÷åñêîãî êîíòðîëÿ ïðè áëèçêèõ çíà÷å-
íèÿõ ïîêàçàòåëÿ ïðÿìîãî ñâåòîðàññåÿíèÿ.

Àíàëèç äàííûõ ïðîèçâîäèëè â ïðîãðàììå Microsoft
Excel. Äëÿ îöåíêè ñòàòèñòè÷åñêèõ ðàçëè÷èé èñïîëüçîâà-
ëè t-êðèòåðèé Ñòüþäåíòà; ðàçëè÷èÿ ñ÷èòàëè äîñòîâåðíû-
ìè ïðè P < 0.05. Íà ãðàôèêàõ äàííûå ïðåäñòàâëåíû â
âèäå ñðåäíèõ ñî ñòàíäàðòíûìè îøèáêàìè ñðåäíåãî.

Ðåçóëüòàòû è îáñóæäåíèå

Ðàíåå áûëî ïîêàçàíî, ÷òî ÝÔÐ è HB-EGF ñòèìóëèðó-
þò ïðîëèôåðàöèþ ÌÑÊ, âûäåëåííûõ èç êîñòíîãî ìîçãà
(Krampera et al., 2005; Tamama et al., 2010). Ýòè ëèãàíäû

ïðè ñâÿçûâàíèè ñ ðåöåïòîðîì ÝÔÐ âûçûâàþò åãî èíòåð-
íàëèçàöèþ è çàòåì ïîñëåäóþùóþ äåãðàäàöèþ ðåöåïòîðà
â ëèçîñîìàõ. Â îòëè÷èå îò íèõ êîìïëåêñ TGF-a ñ ðåöåï-
òîðîì âñêîðå ïîñëå èíòåðíàëèçàöèè äèññîöèèðóåò â ðàí-
íèõ ýíäîñîìàõ, ðåöåïòîð äåàêòèâèðóåòñÿ è ðåöèêëèðóåò
îáðàòíî íà ïëàçìàòè÷åñêóþ ìåìáðàíó.

Ïðè àíàëèçå ñêîðîñòè ïðîëèôåðàöèè êëåòîê ïîä äåé-
ñòâèåì ÝÔÐ è TGF-a ìû òåì íå ìåíåå îáíàðóæèëè, ÷òî
ïðè äåéñòâèè îáîèõ ëèãàíäîâ ÷èñëî êëåòîê óâåëè÷èâà-
ëîñü ñ îäèíàêîâîé äèíàìèêîé, õîòÿ è áûñòðåå, ÷åì â êîí-
òðîëå (ñì. ðèñóíîê, à). Ýòîò ðåçóëüòàò íåëüçÿ íàçâàòü
îæèäàåìûì, ïîñêîëüêó ïîä äåéñòâèåì TGF-a ñèãíàëüíûå
êàñêàäû ñîáèðàþòñÿ â îñíîâíîì íà ïëàçìàòè÷åñêîé ìåì-
áðàíå, â òî âðåìÿ êàê ïðè ñâÿçûâàíèè ñ ÝÔÐ àêòèâíûé ðå-
öåïòîð â îñíîâíîì àññîöèèðîâàí ñ ýíäîñîìàìè, â òîì
÷èñëå ïîçäíèìè (Wiley, Burke, 2008). Â òî æå âðåìÿ èçâå-
ñòíî, ÷òî ÝÔÐ-çàâèñèìûé ERK-êèíàçíûé êàñêàä ìîæåò
ñîáèðàòüñÿ íà ïîçäíèõ ýíäîñîìàõ ñ ïîìîùüþ ñêàô-
ôîëä-êîìïëåêñà p14/MP1, íåîáõîäèìîãî äëÿ ïðîäîëæè-
òåëüíîé àêòèâàöèè ERK è óñèëèâàþùåãî ÿäåðíûé ñèãíà-
ëèíã ERK â ðåçóëüòàòå àêòèâàöèè áîëüøåãî ÷èñëà ìîëå-
êóë ERK (Kolch, 2005).

Ñóùåñòâóåò åùå öåëûé ðÿä äàííûõ, ñâèäåòåëüñòâóþ-
ùèõ î ðàçëè÷íûõ ìåõàíèçìàõ äåéñòâèÿ ÝÔÐ è TGF-a.
Òàê, ïîêàçàíî, ÷òî èììîáèëèçîâàííûé ÝÔÐ, ïðåïÿòñòâó-
þùèé èíòåðíàëèçàöèè ðåöåïòîðà, ñòèìóëèðóåò äèôôå-
ðåíöèðîâêó ÌÑÊ, âûäåëåííûõ èç êîñòíîãî ìîçãà, â îñ-
òåîãåííîì íàïðàâëåíèè (Tamama et al., 2010). Êðîìå
òîãî, ëîêàëèçîâàííûé â ýíäîñîìàõ ðåöåïòîð ÝÔÐ â îòëè-
÷èå îò ðåöèêëèðóþùåãî íå ñïîñîáåí àêòèâèðîâàòü ôîñ-
ôîëèïàçó Ñ (PLC)-g, ïîýòîìó TGF-a â áîëüøåé ñòåïåíè,
÷åì ÝÔÐ, ñòèìóëèðóåò ïîäâèæíîñòü êëåòîê (Wiley, Bur-
ke, 2008). Òàêæå èçâåñòíî, ÷òî â ÌÑÊ, âûäåëåííûõ èç êî-
ñòíîãî ìîçãà, TGF-a ðåãóëèðóåò ïàðàêðèííóþ àêòèâ-
íîñòü — ìàëûå êîíöåíòðàöèè ëèãàíäà ïîäàâëÿþò ñåêðå-
öèþ ôàêòîðà ðîñòà ýíäîòåëèÿ ñîñóäîâ (VEGF), à âûñîêèå
óñèëèâàþò (Wang et al., 2008). Â ñâÿçè ñ ýòèì íàøè äàí-
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Âëèÿíèå ôàêòîðîâ ðîñòà ÝÔÐ è TGF-a íà ïðîëèôåðàöèþ ýíäîìåòðèàëüíûõ ìåçåíõèìíûõ ñòðîìàëüíûõ êëåòîê (à) è äîëþ êëåòîê
CD146+ â ïîïóëÿöèè (á, â).

à — êëåòêè êóëüòèâèðîâàëè â ñðåäå, ñîäåðæàùåé òîëüêî 10 % ñûâîðîòêè (êîíòðîëü, Ê) èëè åùå óêàçàííûé ëèãàíä; á — äîëÿ êëåòîê CD146+ ÷åðåç
5 ñóò â êîíòðîëüíîé ñðåäå èëè ñðåäå ñ ëèãàíäîì; â — äîëÿ êëåòîê CD146+ ÷åðåç 5 ñóò â êîíòðîëüíîé ñðåäå èëè ñðåäå ñ ÝÔÐ ïðè ïëîòíîñòè ïîñåâà 5 èëè

11 òûñ. êë./ñì2. Äàíû ñðåäíèå è èõ îøèáêè; ãîðèçîíòàëüíûå ñêîáêè óêàçûâàþò äîñòîâåðíîñòü ðàçëè÷èÿ (P < 0.05).



íûå ïðåäñòàâëÿþò èíòåðåñ, ïîñêîëüêó ìû âïåðâûå ïîêà-
çàëè ñïîñîáíîñòü TGF-a ñòèìóëèðîâàòü ïðîëèôåðàöèþ
ýÌÑÊ â ñòåïåíè, ñîïîñòàâèìîé ñ ÝÔÐ, îäíàêî äëÿ ïîíè-
ìàíèÿ ñóòè ýòîãî ýôôåêòà íåîáõîäèìî ïîäðîáíî ñðàâ-
íèòü îñîáåííîñòè äèíàìèêè ýíäîöèòîçà è ñèãíàëèíãà ðå-
öåïòîðà ÝÔÐ â ýòèõ êëåòêàõ ïðè àêòèâàöèè ðàçíûìè ëè-
ãàíäàìè.

Ïðè àíàëèçå ýêñïðåññèè ïîâåðõíîñòíûõ ìàðêåðîâ ìû
çàìåòèëè, ÷òî ïîä äåéñòâèåì ÝÔÐ è TGF-a â ïîïóëÿöèè
ýÌÑÊ ñíèæàåòñÿ äîëÿ êëåòîê CD146+ (ñì. ðèñóíîê, á), â
òî âðåìÿ êàê ïîâåðõíîñòíàÿ ýêñïðåññèÿ CD105 è CD140b
íå èçìåíÿåòñÿ (äàííûå íå ïðåäñòàâëåíû). Òàêæå â èññëå-
äóåìîé êóëüòóðå ýÌÑÊ íàáëþäàåòñÿ çàâèñèìîñòü ÷èñ-
ëåííîñòè êëåòîê CD146+ îò ïàññàæà: íà 8-ì è 13-ì îíî ñî-
ñòàâëÿåò 80 � 2 è 49 � 4% ñîîòâåòñòâåííî (ñì. ðèñóíîê,
á, â), ÷òî ñîãëàñóåòñÿ ñ äàííûìè äðóãèõ àâòîðîâ (Halfon
et al., 2011).

Ðàíåå áûëî ïîêàçàíî, ÷òî â ïëîòíûõ êóëüòóðàõ ÌÑÊ
êîëè÷åñòâî ïîâåðõíîñòíîãî CD146 íèæå (Kaltz et al.,
2010), ïîýòîìó, ó÷èòûâàÿ óñèëåíèå ïðîëèôåðàöèè ïðè
äåéñòâèè ëèãàíäîâ ðåöåïòîðà ÝÔÐ, ìû ïðåäïîëîæèëè,
÷òî ñíèæåíèå ÷èñëåííîñòè êëåòîê CD146+ ìîæåò áûòü
ñâÿçàíî ñ óâåëè÷åíèåì ïëîòíîñòè êëåòîê. ×òîáû ïðîâå-
ðèòü ýòó ãèïîòåçó, ìû ñðàâíèëè ýÌÑÊ, îáðàáîòàííûå
ÝÔÐ, ñ êëåòêàìè, êîòîðûå áûëè èñõîäíî ïîñåÿíû ñ ðàç-
íîé ïëîòíîñòüþ (ñì. ðèñóíîê, â). Ïðè ïîñåâå 5 òûñ.
êë./ñì2 ÷åðåç 5 ñóò ÷èñëî êëåòîê, êóëüòèâèðóåìûõ â êîíò-
ðîëüíîé ñðåäå, ñîñòàâèëî 17.7 � 0.4, à â ñðåäå ñ ÝÔÐ —
23.9 � 0.08 òûñ. êë./ñì2. Â òî æå âðåìÿ ïðè ïîñåâå 11 òûñ.
êë./ñì2 ïëîòíîñòü êëåòîê íà 5-å ñóò áûëà äàæå íåñêîëüêî
âûøå — 28.5 � 1.3 òûñ. êë./ñì2. Ïðè ýòîì ÷èñëî ýÌÑÊ
CD146+ â èñõîäíî áîëåå ïëîòíîé êóëüòóðå â ñàìîì äåëå
îêàçàëîñü íèæå, ÷åì â ìåíåå ïëîòíîé (ñì. ðèñóíîê, â).
Îäíàêî ÷èñëåííîñòü ýÌÑÊ CD146+ ïðè îáðàáîòêå ÝÔÐ
áûëà íèæå, ÷åì â êîíòðîëüíîé ñðåäå, íåçàâèñèìî îò ïëîò-
íîñòè ïîñåâà. Òàêèì îáðàçîì, ñíèæåíèå äîëè ýÌÑÊ
CD146+ ïîä äåéñòâèåì ÝÔÐ è TGF-a íå îáóñëîâëåíî èñê-
ëþ÷èòåëüíî óâåëè÷åíèåì ïëîòíîñòè êëåòîê, êîòîðîå ÿâ-
ëÿåòñÿ ïðÿìûì ñëåäñòâèåì óñèëåíèÿ ïðîëèôåðàöèè.

Ïîëó÷åííûå äàííûå ïîçâîëÿþò ïðåäïîëîæèòü, ÷òî
ñóáïîïóëÿöèè ýÌÑÊ CD146+ è CD146– ìîãóò â ðàçíîé
ñòåïåíè îòâå÷àòü íà àêòèâàöèþ ðåöåïòîðà ÝÔÐ.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå Ðîñ-
ñèéñêîãî ôîíäà ôóíäàìåíòàëüíûõ èññëåäîâàíèé (ïðî-
åêò 18-34-00188).
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CD146+ CELLS CONTENT IN ENDOMETRIAL MESENCHYMAL STROMAL CELLS (enMSC)

POPULATION DECREASED AFTER TREATING WITH EGF AND TGF-a
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The heterogeneity of mesenchymal stromal cells (MSC) in surface markers expression is thought to be re-
lated to prolonged maintaining in culture, but little is known about differential effects of exogenous factors on
distinct cell subpopulations within MSC culture. In this study we have evaluated the effect of epidermal growth
factor (EGF) and transforming growth factor (TGF)-a, which are the ligands of EGF receptor, on the human
desquamated endometrium-derived MSC (enMSC) proliferation and surface expression of CD146 that is belie-
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ved to be a stemness marker. We have found that under EGF or TGF-a treatment enMSC proliferation was inc-
reased, but the portion of CD146+ cells was significantly decreased. Also the decrease of CD146+ cells portion
was shown to be unrelated with increased cell density due to strong proliferation in EGF-treated enMSC. The
data obtained allow us to suggest that CD146+ and CD146– enMSC subpopulations might respond to the EGF
receptor activation to a different extent.

K e y w o r d s: CD146, endometrial mesenchymal stromal, stem cells, epidermal growth factor, transfor-
ming growth factor-a
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