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MCL-1 siRNA Reverses the Chemoresistance of Cisplatin-resistant SW480 Cells via the Pathway of
Mitochondrial Apoptosis

XU Ye, YU Feng, CUI Junhui, CHEN Chenghao, DU Zhijun(Department of Anus-intestines, Tongde Hospital of
Zhejiang Province, Hangzhou 310012, China)

ABSTRACT: OBJECTIVE To investigate the relationship between the expression of MCL-1 and the cisplatin-resistance in
cisplatin-resistant colon cancer cells. METHODS MTT assay was performed to evaluate the sensitivity of cisplatin-resistant
SW480(SW480-R) cells to cisplatin. RNA interference was used to down-regulate the expression of MCL-1, detecting the role of
MCL-1 siRNA in chemoresistance in SW480-R. Western blot analysis was performed to measure the expression of BCL-2 family
proteins and mitochondria-derived pro-apoptotic proteins. The apoptosis of SW480-R cells was determined by Annexin V/PI
staining. RESULTS The sensitivity of SW480-R to cisplatin was significantly reduced compared with the routine SW480 cells.
The results of Western blot assay indicated the level of MCL-1 was significantly up-regulated in SW480-R, whereas the other
Bcl-2 family proteins (Bcl-2, Bel-x1, BIM, BAK, and BAX) were not influenced obviously. Transfection of MCL-1 siNRA in
vitro could reverse the drug-resistance in SW480-R, enhancing the anti-tumor effect of cisplatin. Furthermore, the MCL-1 siNRA
promoted the release of mitochondrial-derived pro-apoptotic factors (cytochrome C, Smac/DIABLO, apoptosis inducing factor)
into cytoplasm in SW480-R cells treated with cisplatin, leading to the induction of apoptosis. CONCLUSION Overexpression
of MCL-1 is one of the most important mechanisms for the induction of chemoresistance in colon cancer. Knockdown of MCL-1
can reverse the chemoresistance of cisplatin-resistant SW480 cells via the pathway of mitochondrial apoptosis.
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Fig.1 MCL-1 was overexpressed in SW480-R cells

A-—the sensitivity of SW480-R and SW480 cells; B—the apoptotic rate of SW480 and SW480 cells; C—the relative expression of Bcl-2 family proteins in

SW480-R and SW480 cells. Compared with the SW480 cells, "'P<0.05.
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Fig. 2 MCL-1 siRNA increased the sensitivity of SW480

cells to cisplatin.

A—the expression of MCL-1 in SW480-R cells; B—the cell viability of
SW480-R cells; compared with the control group, YP<0.05; compared
with CDDP+control siRNA group, 2P<0.05.
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Fig. 4 Combination with cisplatin and MCL-1 siRNA induced mitochondrial apoptosis in SW480-R cells.

A—expression of Smac/DIABLO, cytochrome C, and AIF in mitochondria and cytoplasm in SW480-R cells; compared with the relative expression of
Smac/DIABLO in mitochondria, "P<0.05; compared with the relative expression of cytochrome C in mitochondria, 2P<0.05; compared with the relative
expression of AIF in mitochondria, *’P<0.05; compared with the relative expression of Smac/DIABLO in cytoplasm, P<0.05; compared with the relative
expression of cytochrome C in cytoplasm, ¥P<0.05; compared with the relative expression of AIF in cytoplasm, ©P<0.0; B-expression of caspase-9 and
caspase-3 in SW480-R cells; compared with the relative expression of caspase-9 in CDDP single treatment group, "P<0.05; compared with the relative

expression of caspase-3 in CDDP single treatment group, 2P<0.05.
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