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Effects and mechanisms of AKR1C3 inducing doxorubicin resistance in

breast cancer

WANG Kaizhen, YANG Wanwan, XU Shengyao, GUO Qinglong, ZHAO Li"
School of Basic Medicine and Clinical Pharmacy, China Pharmaceutical University, Nanjing, 210009, China

Abstract To explore the mechanisms by which AKR1C3 induces tumor resistance, human breast cancer cell
strain MCF-7/DOX resistant to doxorubicin, MCF-7/ AKR1C3 cells for overexpression of AKR1C3 and MCF-7/
DOX-KD cells for knockdown of AKR1C3 in MCF-7/DOX cells were established. Western blot analysis found
that AKR1C3 was expressed at a higher level in MCF-7/DOX than MCF-7 wild type cells. Similarly, CCK-8 and
DAPI confirmed that MCF-7/ AKR1C3 cells were more resistant to DOX than AKR1C3 wild types as the IC, was
increased 6 times in MCF-7/AKR1C3 cells more than in AKR1C3 wild type cells. Meanwhile, colony formation
ability was also enhanced after AKR1C3 was over-expressed in MCF-7 cells. Cytoplasmic/nuclear separation
analysis and IF further found that (3 -catenin nuclear translocation mediated by AKR1C3 was the main reason
contributing to the occurrence of DOX-resistant breast cancer cells. B-catenin inhibitor, XAV939, could reverse
the AKRIC3 induced doxorubicin resistance in MCF-7 cells. Results indicated that AKR1C3 could be a
potential therapeutic target in breast cancer cells.
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Table 1 Primer sequences for real-time RT-PCR detection of AKRIC3

Gene Primer sequence (5'—3")
AKRIC3 Forward: 5'-GAGACAAACG ATGGGTGGACC-3"
Reverse: 5'-TGGAACTCAAA AACCTGCACG-3’
Forward: 5'-GGTATCGTGG AAGGACTCATGAC-3’
Reverse: 5'-ATGCCAGTGAG CTTCCCGTTCAG-3’
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Figure 1 Effects of different concentrations of doxorubicin(DOX) on cell viability and apoptosis in MCF-7 and doxorubicin-resistant cell line MCF-7/

DOX(x + s,n=3)

A: CCK-8 assay of DOX on cell viability of MCF-7 cells; B: CCK-8 assay of DOX on cell viability of MCF-7/DOX cells; C: Cells images after 24 h treat-

ment of DOX(red arrow head points at apoptotic cells) (400 X,DAPI)
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Bt Bow , i 25 40 i bk MCF-7/DOX H1 ,AKRIC3 7K
TR T 2251, 345 (B 2-B) . bakg R E M 1
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Figure 2 Expression of AKR1C3 in MCF-7 and MCF-7/DOX cells

(% £s,n=3)

A: Expression of AKR1C3 detected by Western blot; B: AKRIC3
mRNA detected by QRT-PCR
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Figure 3 Effect of AKR1C3 on the sensitivity of DOX in MCF-7 cells(x + s,n = 3)

A: AKRIC3 expression in MCF-7 and MCF-7/AKR1C3 cells detected by Western blot; B: AKRIC3 mRNA in MCF-7 and MCF-7/AKR1C3 cells
detected by QRT-PCR; C: Cell viability of MCF-7 and MCF-7/AKR1C3 cells detected by CCK-8 assay; D: Colony formation of MCF-7 and MCF-7/
AKRIC3 cells after treatment of DOX; E: DAPI staining of MCF-7 and MCF-7/AKR1C3 cells after treatment of DOX(red arrow head points at
apoptotic cells); F: Western blot verified that expression of AKR1C3 in MCF-7/DOX-KD cells is knocked down compared with MCF-7/DOX cells;
G: QRT-PCR verified that AKRIC3 mRNA in MCF-7/DOX-KD cells is knocked down compared with MCF-7/DOX cells; H: CCK-8 analysis showed
MCF-7/DOX sensitivity to DOX was enhanced after AKR1C3 knockdown

P <0.000 1
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Figure 4 Effect of AKR1C3 on the Wnt/B-catenin pathway in MCF-7 and MCF-7/DOX cells(x + s,n = 3)

A: Western blot showed that the expression of AKR1C3,Wnt3a and p-GSK-38 in MCF-7/AKR1C3 cells were elevated compared with MCF-7 cells;
B: Expression of B -catenin in the cytoplasm and nucleus of MCF-7 and MCF-7/AKR1C3 cells; C: Nuclear localization of B -catenin in MCF-7/
AKRIC3 cells detected by immunofluorescence; D: Immunofluorescence showed that nuclear B-catenin is decreased after AKR1C3 knocked down;

E-F: Western blot showed that expression of AKR1C3,Wnt3a and p-GSK-38 proteins were decreased and nuclear B-catenin decreased after AKR1C3

knockdown

catenin {5 5 [ AH G . 3 K MY AKR1C3 2 F B-
catenin [ AR, 34 5% it 53 40 L 45 V% 2 BLRE 7, 15
L. % 9 200 L P BT 2R T 24 1 R AKR 1C3 9 2
B-catenin [ RZ 6007, B AT L A 68 240 R 136 ), ok 55
AR 251 . SR, A B T AR RR 40 i MCF-7,
R i (I AKR1C3 7% 4H ifg ¥k MCF-7/DOX-KD % Bif
B 2 I BURAEATY AR A, $ 7R 7 B 2 2% it 24 3
T, B AKR1C3 Z b, ‘Kﬁmuﬁ%%ﬁﬂmﬂ%élﬂﬂ@

H UM, ELARBLEI A fr it — 28T . XAV939 &
— A 5 %A@&(TNKS)ﬁnz/J\%?ﬁﬂﬂ%ﬂ

A A L A TNKS 35 P, 384 0 b g 40 i P Axin-
GSK3B & AWy & H/KF, I i B-catenin [
fig e, 24 XA V939 kb H MCF-7 B 55 2% ifit 245 40 g
ZJi , B-catenin A% PN 7 T FEAIK , 1 5 BT 8 22 % MCF-

7/DOX AT FAE M o 0 AKR1C3 2 Qo] i 45
B-catenin [ 4% N K iE 7K, DL K B-catenin J2& Ui
R AR 25 0E AR dE— 2 st . EA TR
i, 75 B ke &7 Ak (ARR) W] 36 5 = [ 1 2L A g o
AKRI1C3 A 8l 76 24, P45 AKR1C3 9 2k 1 1 5%
M) %o o 2 2 AR PE L A HRGE ARR W] AT
Wnt/B-catenin {5 538 [ , P 177 7 45 i 788 = 40 i 114
FRIE™ R4, ARR 2 7538 i 52 AKR1C3 411
B-catenin A A% A IR 42 FL i 06 B 85 ZE 1t 2, A for
— 05T .

ZE LT, 1 P B 2 i 24 7L AR MCF-7 41 i
BOR R AKR1C3/B-catenin J2: 8 2 5 24 (9 J5E 1A 2
— , #[5] AKR1C3/B-catenin £ FL I i bl 5 K i} 25
AT TR REEAT R AR N A T 5.



5 52 B4 3 FHUR, 55 AR A 5 AKR1C3 4571 B B 2 2% Tk 245 19 7 B Ll 359

\03 ‘ég»\ 39 \03 ‘ég,\c ) A
A A R o '\\?&& AP
& @C ¥]\Cﬁ @C Qv ? \\\)
SRR 0¥ x\
(‘ﬁ:\ < Al “\Cﬁ' \\\\ﬂ‘b Cytoplasm Nuclear
X\Q\)

B-catenin

B-catenin |

g

practin | D W W

o o
——‘2-“

L [

LaminA/C ‘

0 MCE-7 i MCF-7/AKR1C3 0 MCF-7/AKR1C3+10 umol/L XAV939 B
< 60 60 w2 60
= b= =
=1 =] =]
=40 =40 S 40
2 = =
= E E
= 20 = 20 =20
04 : r 1 r ! 04 r : . . 0+ r ; . r |
0 2 4 6 8 10 0 10 20 30 40 0 2 4 6 8 10
¢(DOX)/(umol/L) ¢(DOX)/(umol/L) ¢(DOX)/(umol/L)
MCE-7 MCF-7/AKR1C3
C
9 oD 9
< 49”’ SER N
8 ok (o % ok (oo
5 \3\’$ o o 0\)\)0 oy (oo\) W WO . 3 o 0\\ g \&\)9 o\\)O
0 o
o o PN N o o O \>‘°
Bax - . - ——— ........' |

Bcl-2|-----‘ C— ‘|

e e e w— s S

Figure 5 Effects of B -catenin inhibitor XAV939 combined with DOX on the cell viability and apoptosis in MCF-7 and MCF-7/AKR1C3 cells
(¥ +s,n=3)

A: Western blot showed XAV939 inhibited the expression of B-catenin and its nuclear translocation; B: CCK-8 analysis found B -catenin inhibitor
enhanced the sensitivity of DOX to MCF-7/AKR1C3 cells; C: Western blot showed B-catenin inhibitor increased the pro-apoptotic Bax expression and

decreased the level of anti-apoptotic protein Bel-2
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