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Abstract

AIM: To evaluate whether small hairpin RNA
(shRNA)-mediated knockdown of the Smad4
gene influences resistance of colon cancer cells
to doxorubicin in vitro.

METHODS: An Smad4 shRNA was stably trans-
fected into human colon cancer HCT116 cells
to silence the Smad4 gene. Cells were basically
divided into three groups: shRNA-negative
control cells (RNAi-NC), shRNA-Smad4 cells
(RNAi-Smad4) and HCT116 cells untreated
by doxorubicin (CONTROL). Doxorubicin (50
nmoL/L) was applied to treat cells for 7 d. The
expression of Smad4 was examined by Western
blot and RT-PCR to test shRNA transfection ef-
ficiency. Cell viability was determined by MTT
assay, the concentration of transforming growth
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factor beta 1 (TGF-p1) was measured by ELISA,
and expression of multidrug resistance gene
plasma membrane glycoprotein (MDR P-gp),
epithelial mesenchymal transition (EMT) related
markers E-cadherin and vimentin, related tran-
scription factors Snail and Slug, Smad2/3 and
phosphorylation of Smad2/3 expression were
detected by Western blot.

RESULTS: The protein and mRNA levels of
Smad4 were significantly reduced after Smad4
shRNA transfection. After doxorubicin (50
nmoL/L) administration for 7 d, MTT assay
showed that cell viability ratio in the RNAi-
Smad4 group was lower than that in the RNAi-
NC group, and declined in a time dependent
manner. ELISA assay revealed that TGF-p1
concentration in the RNAi-Smad4 and RNAi-
NC groups were significantly augmented by
doxorubicin (P < 0.05). Western blot results
indicated that protein expression of MDRP-gp,
vimentin, Snail and Slug in the RNAi-NC group
was higher than that in the CONTROL group,
but RNAi-Smad4 inhibited such increases. In
contrast, expression of E-cadherin in the RNAi-
NC group was lower than that in the CONTROL
group, but RNAi-Smad4 enhanced its expres-
sion. Doxorubicin administration did not change
the expression of Smad2/3 but enhanced phos-
phorylation of Smad2/3 expression in the RNAi-
Smad4 and RNAi-NC groups.

CONCLUSION: Smad4 gene knockdown to
block the TGF-B/Smad4 signal pathway in-
creases chemosensitivity of colon cancer cells to
doxorubicin.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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Ja TRy . PCRY W) 3 EInvitrogen’Ay
wl By ARG, S1F A Smad4 RG]
Y)5'-GGGCTGGAACTGTATCTG-3'F Rl 5l
H)5'-CATCATGGTATCCCGATT-3'. B-actin -
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