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UFM1 enhances cisplatin resistance in triple-negative breast cancer cells via
activation of the Wnt/B-catenin signaling pathway
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Abstract Objective To analyze the effects and mechanisms of action of ubiquitin-fold modifier 1 (UFM1) on the sensitivity of tri-
ple-negative breast cancer (TNBC) cells to cisplatin. Methods MDA-MB-231 cells were divided into ov-NC,ov-UFM1,0v-UFM1+
sh-NC,and ov-UFM1+sh-ESM1 groups. MDA-MB-231/DDP cells were divided into sh-NC, sh-UFM1,sh-UFM1+0v-NC,and sh-UFM1+
ov-ESM1 groups. CCK-8 and flow cytometry were used to detect the sensitivity of cells to radiotherapy. Real-time quantitative PCR was
used to detect the expression of UFMI and endothelial cell-specific molecule 1 (ESM1) mRNA in the cells. Western blotting was used
to detect the expression of UFM1,ESM1 and B-catenin. Results UFMI mRNA expression was significantly upregulated in MDA-MB-
231/DDP cells compared with that in MDA-MB-231 cells (P < 0.05). Overexpression of UFMI increased the survival rate of MDA-MB-
231/DDP cells treated with cisplatin, decreased the apoptosis rate, and increased the expression of ESM1 and B-catenin in the cells; in
contrast, knockdown of UFM1 reversed the effects. Knockdown of ESM1 reduced the survival rate of cisplatin-treated MDA-MB-231/DDP
cells with overexpressed UFM1 ,increased the apoptosis rate,and decreased the expression of B-catenin in the cells. Overexpression of
ESM1 increased the survival rate of MDA-MB-231/DDP cells treated with cisplatin while knocking down UFM1 ,reduced the apoptosis
rate of the cells,and increased the expression of B-catenin in the cells. Conclusion UFM1 reduced the sensitivity of TNBC cells to cis-
platin by upregulating ESM1 expression ,and its mechanism may be related to activation of the Wnt/3-catenin signaling pathway.
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A, cell survival rate (n = 3) ; B, expression of UFM1 mRNA (n=3);C ,expression of UFM1 protein (n=3).*%P<0.05 vs. MDA-MB-231cells.
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Fig.1 Expression of UFM1 in MDA-MB-231 and MDA-MB-231/DDP cells

22 RIRESM IR i FikUFMIFMDA-MB-23 141 /ity
FHESM 1235 A5 R

FER IR, Sov-NCAAHLL, ov-UFM14 \ov-UFM1+
sh-NCZH Flov-UFM 1+sh-ESM 141 4 il 11 UFM1 mRNA

MEAFRIEHE FH(P<0.05) . Sov-NCAHAM I,
g =
23 o ox é 2.0 X %
= = 10
£ 1 % o5 #&
§ 0 O S ‘E 00 O ESM1
ﬁ\é\ @ ﬁcﬁ\o
B-actin
%\\ %\
0A 0 A

ov-UFM14H Flov-UFM1+sh-NC4IMDA-MB-23 141 Jif]
HESM1 mRNAFIEE (RN 2 EH (P<0.05) 5 5
ov-UFM12H Fllov-UFM 1 +sh-NCZHAH [ , ov-UFM 1 +sh-
ESM1ZHMDA-MB-2314f i F1ESM1 mRNAFN & [ 3%
A FIE (P<0.05) L WLIE2,

W ov-NC [ ov-UFM1
B ov-UFM1+sh-NC

g 3 ov-UFM1+sh-ESM 1

Z 10

% 0.8

£ 06

<

2 04 &
o

202

= 00

= UFM1 ESM1

B

A, expression of UFM1 and ESM1 mRNA (n=3) ; B, expression of UFM1 and ESM1 proteins (n=3). *P<0.05 vs. ov-NC group;# P < 0.05 vs. ov-

UFM1 group; & P < 0.05 vs. ov-UFM1+4sh-NC group.
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Fig.2 Effect of ESM1 knockdown on ESM1 expression in MDA-MB-231 cells with UFM1 overexpression
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A, cell survival rate detected by CCK-8 (n = 3) ;B, cell apoptosis rate detected by flow cytometry (n = 3). * P < 0.05 vs. ov-NC group;# P < 0.05 vs. ov-

UFMI group; & P < 0.05 vs. ov-UFM1+sh-NC group.
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Fig.3 Effect of ESM1 knockdown on the sensitivity to cisplatin in MDA-MB-231 cells with UFM1 overexpression
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Fig.4 Effect of ESM1 knockdown on B-catenin protein expression in MDA-MB-231 cells with UFM1 overexpression
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A, expression of UFMI and ESMI mRNA; B, expression of UFM1 and ESM1 proteins. * P < 0.05 vs. sh-NC group;# P < 0.05 vs. sh-UFM1 group; & P <
0.05 vs. sh-UFM140v-NC group.
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Fig.5 Effect of overexpression of ESM1 on ESM1 expression in MDA-MB-231/DDP cells with UFM1 knockdown
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A, cell survival rate detected by CCK-8 (n = 3) 3B, cell apoptosis rate detected by flow cytometry (n = 3). * P < 0.05 vs. sh-NC group;# P < 0.05 vs. sh-
UFMI group; & P < 0.05 vs. sh-UFM1+0v-NC group.
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Fig.6 Effect of overexpression of ESM1 on the sensitivity to cisplatin of MDA-MB-231/DDP cells with UFM1 knockdown
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* P < 0.05 vs. sh-NC group; # P < 0.05 vs. sh-UFM1 group; & P < 0.05 vs. sh-UFM1+0v-NC group.
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Fig.7 Effect of overexpression of ESM1 on B-catenin protein expression in MDA-MB-231/DDP cells with UFM1 knockdown
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