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Connexins (Cx) play both gap junction-related and -in-
dependent roles in cells, and their localization is essential 
for their function in cellular processes. Besides membrane 
localization, connexins can also be localized to the cyto-
plasm and nucleus, especially in cancer cells. The differen-
tial localization of connexins including Cx32 was observed 
in different stages of cancers. Cx32 was upregulated and 
observed in cytoplasms of cells in lymph-node metastasis of 
breast cancer samples compared to primary tumors. How-
ever, the significance of the increase in Cx32 expression 
and alteration of Cx32 cellular localization in epithelial-to-
mesenchymal transition (EMT) is not known. To determine 
if Cx32 overexpression and/or localization over one week 
would induce the EMT process we first examined the cellular 
localization of Cx32 in MCF10A and MDA-MB-231 cells 
at different time points using Western blot and RT-PCR as 
well as immunostaining with confocal microscopy. Then, 
we correlated the changes of Cx32 expression and localiza-
tion with EMT marker expression. We showed that Cx32 
had altered cellular localization and Cx32 overexpression 
increased Slug levels while it reduced E-cadherin and Snail 
expression in MDA-MB-231 for 7 days. In contrast, E-
cadherin and Vimentin were reduced in MCF10A-Cx32 
cells compared with controls over 7 days, and the expression 
pattern for nuclear Cx32 and Zeb2 was following similar 
pattern in MCF10A cells. Our results suggest a previously 
unknown time-dependent relation between Cx32 and the 
regulation of the EMT process.

Key words: breast cancer; connexin32; epithelial-to-mes-
enchymal transition; nucleus; localization.

ÇÂ’ßÇÎÊ Ì²Æ ÊË²ÒÈÍÍÎÞ ËÎÊÀË²ÇÀÖ²ªÞ 
CX32 ÒÀ ÅÏ²ÒÅË²ÀËÜÍÎ-ÌÅÇÅÍÕ²ÌÀËÜÍÈÌ 
ÏÅÐÅÕÎÄÎÌ Ó ÊË²ÒÈÍÀÕ 
ÌÎËÎ×ÍÎ¯ ÇÀËÎÇÈ

Êîíåêñèíè (Cx) â³ä³ãðàþòü ó êë³òèíàõ ðîëü, ÿêà ³ 
ïîâ’ÿçàíà ç ù³ëèííèìè êîíòàêòàìè, ³ íåçàëåæíà
â³ä íèõ, ³ ¿õíÿ ëîêàë³çàö³ÿ ìàº âàæëèâå çíà÷åííÿ
äëÿ ¿õíüî¿ ôóíêö³¿ â êë³òèííèõ ïðîöåñàõ. Îêð³ì ìåìá-
ðàííî¿ ëîêàë³çàö³¿, êîíåêñèíè òàêîæ ìîæóòü áóòè 
ëîêàë³çîâàí³ â öèòîïëàçì³ òà ÿäð³, îñîáëèâî â ðàêî-
âèõ êë³òèíàõ. Íà ð³çíèõ ñòàä³ÿõ ðàêó ñïîñòåð³ãàºòüñÿ 
äèôåðåíö³éîâàíà ëîêàë³çàö³ÿ êîíåêñèí³â, âêëþ÷íî 
ç Cx32. Cx32 áóâ ï³äâèùåíèé ³ ñïîñòåð³ãàâñÿ â öèòî-
ïëàçì³ êë³òèí ó ë³ìôàòè÷íèõ âóçëàõ ìåòàñòàç³â çðàç-
ê³â ðàêó ìîëî÷íî¿ çàëîçè ïîð³âíÿíî ç ïåðâèííèìè 
ïóõëèíàìè. Îäíàê, çíà÷åííÿ ï³äâèùåííÿ åêñïðåñ³¿ 
Cx32 òà çì³íè êë³òèííî¿ ëîêàë³çàö³¿ Cx32 ïðè åï³-
òåë³àëüíî-ìåçåíõ³ìàëüíîìó ïåðåõîä³ (ÅÌÏ) íåâ³-
äîìå. Ùîá âèçíà÷èòè, ÷è ïðîòÿãîì îäíîãî òèæíÿ 
íàäì³ðíà åêñïðåñ³ÿ òà/àáî ëîêàë³çàö³ÿ Cx32 ³íäóêóº 
ïðîöåñ ÅÌÏ, ìè ñïî÷àòêó äîñë³äèëè êë³òèííó ëî-
êàë³çàö³þ Cx32 ó êë³òèíàõ MCF10A òà MDA-MB-
231 ó ð³çí³ ÷àñîâ³ òî÷êè, âèêîðèñòîâóþ÷è Âåñòåðí-
áëîò òà RT-ÏËÐ, à òàêîæ ³ìóíîôàðáóâàííÿ çà 
äîïîìîãîþ êîíôîêàëüíî¿ ì³êðîñêîï³¿. Ïîò³ì ìè 
ñï³ââ³äíåñëè çì³íè åêñïðåñ³¿ òà ëîêàë³çàö³¿ Cx32 ç 
åêñïðåñ³ºþ ìàðêåð³â ÅÌÏ. Ìè ïîêàçàëè, ùî Cx32 
ìàº çì³íåíó êë³òèííó ëîêàë³çàö³þ, à ã³ïåðåêñïðåñ³ÿ 
Cx32 ï³äâèùóº ð³âåíü Slug, òîä³ ÿê åêñïðåñ³þ E-
êàäãåðèíó òà Snail â MDA-MB-231 çíèæóº âïðî-
äîâæ 7 äí³â. Íà ïðîòèâàãó öüîìó, â êë³òèíàõ 
MCF10A-Cx32 åêñïðåñ³ÿ E-êàäãåðèíó òà â³ìåíòèíó 
çíèæóâàëàñü ïîð³âíÿíî ç êîíòðîëåì âïðîäîâæ 7 
äí³â, à åêñïðåñ³ÿ ÿäåðíîãî Cx32 òà Zeb2 â êë³òèíàõ 
MCF10A áóëà ïîä³áíîþ äî êîíòðîëþ. Îòðèìàí³ 
ðåçóëüòàòè ñâ³ä÷àòü ïðî ðàí³øå íåâ³äîìèé çâ’ÿçîê 
ì³æ Cx32 òà ðåãóëÿö³ºþ ïðîöåñó ÅÌÏ, ÿêèé çà-
ëåæèòü â³ä ÷àñó.

Êëþ÷îâ³ ñëîâà: ðàê ìîëî÷íî¿ çàëîçè, êîíåêñèí32, 
åï³òåë³àëüíî-ìåçåíõ³ìàëüíèé ïåðåõ³ä, ÿäðî, ëîêàë³-
çàö³ÿ.
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