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The Mechanism of Interferon-inducible Gene IFIT3 in Chemotherapy

Resistance of Bladder Cancer*
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ABSTRACT Objective: To investigate the expression of interferon-induced gene IFIT3 in bladder cancer and its influence on the bi-
ological function and chemotherapy resistance of bladder cancer cells. Methods: In this study, IFIT3 expression in 30 bladder transitional
cell carcinoma patients' tumor tissues and paired normal adjacent tissue specimens as well as human bladder cancer cell line T24 and hu-
man bladder epithelial immortalized cells SV-HUC-1 were detected by qRT-PCR or Western blot. The cisplatin (DDP) resistant T24 cells
(T24/DDP) were constructed by the concentration increasing method, and then the cells were transfected with siRNA targeting IFIT3
(si-IFIT3) and a negative control (si-NC). The cells were divided into 4 groups, namely T24-si-NC group, T24-si-IFIT3 group,
T24/DDP-si-NC group, T24/DDP-si-IFIT3 group. MTT method was used to detect cell proliferation, Annexin V-FITC/PI apoptosis de-
tection kit was used to detect cell apoptosis, and Transwell method was used to detect cell invasion ability. The expressions of HSP90«
(HSP90AAT), MMP2, MMP9, Cleaved-caspase-3, Bcl-2 and Bax were detected by qRT-PCR or Western blot. Results: Compared with
paired adjacent tissues and SV-HUC-1, the expression levels of IFIT3 mRNA or protein in bladder cancer tissues and T24 cells were sig-
nificantly increased (P<0.001). Compared with normal T24 cells, IFIT3 mRNA and protein expression levels in T24/DDP cells were sig-
nificantly increased (P<0.001). Compared with the T24/DDP-si-NC group, the ICs, value and the number of invaded cells in the
T24/DDP-si-IFIT3 group were significantly reduced, while the apoptosis rate was significantly increased (P<0.05). Compared with the
T24/DDP-si-NC group, the relative expression of Bel-2, MMP2 and MMP9 protein in the T24/DDP-si-IFIT3 group was significantly re-
duced, while the relative expression of Bax and Cleaved-caspase-3 protein was significantly increased (P<0.05). The String database
showed that there was an interaction between IFIT3 and HSP90AA1 genes. Compared with the T24/DDP-si-NC group, the expression
level of HSP90« (HSP90AAL1) in the T24/DDP-si-IFIT3 group was significantly lower (P<0.05). Conclusion: Down-regulating the

expression of IFIT3 can inhibit the proliferation and invasion of bladder cancer cells, and promote cell apoptosis. Down-regulating the
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expression of IFIT3 can reduce the resistance of bladder cancer cells to cisplatin in part by inhibiting the expression of HSP90«

(HSP90AAL).

Key words: Interferon-inducible gene; IFIT3; Bladder cancer; Chemotherapy resistance; Heat shock protein 90
Chinese Library Classification(CLC): R-33; R737.14 Document code: A

Article ID: 1673-6273(2021)21-4011-08

BE

PR IE , =73z — R B i (bladder cancer, BCa ) [ 4 7E
IR, o2 8 3 7 2 4R R AT T A-E Y
ILAbHeREY ., LUIEA (cisplatin, DDP ) g S0k 4 4 B ALy 7 /2 7 %
PRI BEEE Y — SR IR BARIRALS T MR IR A AR A
50-70% , {0 K Z B e S E AT REE & fE it A0 20 4R B 4%
FEPERE DI 5 AR AR R 6%, M b ies i 3 097
ROFRA B E S, FESMITIER G, 7 sl myayr
) 2R IO A5 4 O P 1A Bl A P T 2 O B 25
PETT R 2R AL T R, A 4 P9 25 537 ek
A5 2P s AR To R (ATP 25 5 &k s R e it
255 MHE DNA 514516 52 Yo | 40 JR 401 0 08 LA K 2597 - H A
AHE AR L 3 s 25 HL 2 2R T B R RS T |
it . IFIT3 (interferon induced protein with tetratricopeptide re-
peats 3) LR KR TR B 2 HE Py 2 058 o a5
KB, 2 5 2 Fp A 9 1, nAn s sl 88 A SR BE
IR RS RNA (5557 2 il iR 3R, 7E 4Pl
SEH, SEAGMAMLIL, 75 DNA #4551k & huiggs) I-
FIT1 Al IFIT3 P py 26848, IFIT1 M IFIT3 7E4b)7 )5 5% 8
FLERA AL EIRS, &R 2Ry 1Y RO T 4 A
rP I BRI 2R OB o DRt , B0 ) R S 1 TFTTs A RERIRYT b i
B —FHT R SRS . SR, B AT NI TFIT3 76 Bt v A oy
R, LA RS I e i AT T 250 o DRI, AR ST B TERR ST
IFIT3 753 edes v i 25 v i e AL

1 AR5 07

11 #F#

1.1.1 &%) DDP Ity [ 3£ = Sigma 23w ; RPMI 1640 5552 L1
H Gibco 23 7] ; Lipofectamine 3000 Ity H 35 [# Invitrogen 2\ 7] ;
1= Al B RNA 42U &A1 Super M-MLV 3 5% S il i 5 b
BUA ZE e AR R AT RS R s SYBR Premix Ex Taq I [ H A
TaKaRa 24 &] ; P4 H BB A M3 (MTT) g A U R FRHEA
PR3 7] s IFIT3 \HSP90o 45 Jit <63 i 3 111 2(MMP2) \MMP9 |
Cleaved-caspase-3 Bcl-2 Bax fll B-actin — $ii & HRP %5 it £y
I1gG —Ht¥yily H & [E Abcam 23 ] ;RIPA ZZ vhifk \BCA & 147
Bzl & 45 b %8 L Annexin V-FITC/PT 4 746 I 3057) & A 5
M5 ROG(ECL) IR B 35 = KA Y H ARG ; Transwell 1y
A EEFET AR BRI R T24 T AR b Kok A fean
fifl SV-HUC-1 Iy H Z£[# ATCC,

112 BEARRAUE Wk 2018 4 3 % 2020 4F 3
TR N R 2 ZE 7R R R AR — M B B e e His
WrERIZ 1Y 30 {4 IEA% AT At B s 8 55 100 I e 2 ZURNTBC X6 1 98

SBHLRRA . WARTREHA -80°CIRTE. B I E RIS M
AERIEAT I BAST ABE R A JC™ B R | I8 A A i
JRBUE OISR B . BRI eSS 15 6], 4R 60~80
& AR 72 %, 1 ~110 13 461 I~V 17 461, bk T 25 57
12 ] Joibk L 45567 18 441, Ik 434k 13 ) . 431k 6 9] =i 434k
11 i, AT R B P B A4, T S 554
1.2 A3k

12.1 T24 sk MAMMAKKMET  FHS 10%k4
ML 9 RPMI 1640 3535 3% T24 & SV-HUC-1 40, ¥40
BT 37°C 5% CO,, MAMEE IR TR, 2 d Hii 1
W, 2~3 d B 1k SBUE R BA R AT F 5556 . 228 S0y
IR ST T 25 40 Ak , DDP /) ka7 &0 0.05 pe/mL, fif F ik
WAL LN DDP ¥, 2~3 d #uiik, 4 T24 Sl AL figte
A 0.6 pg/mL DDP A4t % 77 A s A K i 3278 DDP i
24 T24 AR T ST, i 24 T24/DDP,,

122 MR E5HE  ZIE RS DH 28 AE RA R &
P IF4 S EE ] IFIT3 B9 siRNA (si-IFIT3) F1F7%: %) 8 siRNA
(si-NC), JF %4 F :si-IFIT3, iF [ 5-GCUAUCUCGAUG-
GAUAAUAATAT-3', f% |4 5-dTdTCGCCUAAGAUAAUGCU-
UAU-3";si-NC, 1F [i] 5~-UUCGAAGUCUCCACGCGUUTT-3',
% ] 5-UUCUCCUAGAAGUGCAUAUUA-3', % T24 4 g Fn
T24/DDP Zi il LL&3FL 2% 10° AR TS FLAk, 285
80%fl &1, AIH Lipofectamine 3000 Xt MM #7554 . i
qRT-PCR J5 i 6 I % Yo 20 % . A5 4 o0 4 40, 4300k
T24-si-NC 41 (T24 4t ffa % 44 [P HE siRNA) | T24-si-IFIT3 2]
(T24 40 Mfa %% Yy 30 [ IFIT3 fi¥ siRNA) T24/DDP-si-NC #H
(T24/DDP 41 Jfd %% Y B 7 X I8 siRNA)  T24/DDP-si-IFIT3 £{
(T24/DDP % L4 m] TFIT3 (1) siRNA) SR 53T /52805500

123 HBiEDME U SR AR (MTT) L o ik ke
DAL 5E  AHALL 4% 10° A / FLEY%E BERERNTE 96 fLAR P . 41
WGEE S, 435 FAS[RIE BE 1) DDP Ab #4540 T24 4Hiff (0.5,
10,15.20.25 130 wg/mL), 957 24 h J5, T K5 0.5 mg/mL
MTT R3320 37 CE 4 h J5, 3% RIS, AR
LA 150 WL —H FETFA . 10 min J5, FJ BioTek Mi-
croplate Reader 7F 570 nm AR WOGE , 118440 DDP (12§
AR FE (1C50) .

1.2.4 ABUATHM 4] Annexin V-FITC/ PT J{ T4 izt
GRS AT KA E T 6 LRI, A K 2 90%iL
4 )5, 11 10 pg/mL DDP 43 48 h, W 4010, Y% , P B R TE
500 wL ZEEZ i . #RJ5H 5 L AnnexinV 1 10 wL PI 7£
EIBAT T E 15 min, Beckman Cytoflex JiE=X4H Ak U4
) I e



DREYES#E biomed.cnjournals.com Progressin Modern Biomedicine Vol21 NO.21 NOV.2021

- 4013 -

1.2.5 Transwell iX3&  Transwell EAG AR 2268 11, 4
Y] 10 pg/mL DDP ZhFRJE, DL 1% 10° A /mL ()% B 5 B
7%, Transwell /NZE TR Matrigel, 5 200 L AR ITER A
b, FEMAS 30%M4- M55 800 uL Wi3#i, 37CIHFE
24 h 5, A ER LR ERIRR M. RN ER T
FH 4%Z T FEERE E 20 min, 0.5%45 i E 044 5 min, 7E)4% 0
Tl T BRI A2 AN ) B4 DX o) e €2 A 0 MR A 7358

1.2.6 qRT-PCR #:ill mRNA FIAKFE  JHE 4 5 RNA 2
HURH AR B S 40 5 RNA, J] Super M-MLV % 3 fiff
4 i cDNA, 7635 ABI 7900HT SEH{ 5 7t PCRAY _ [+
JH SYBR Premix Ex Taq #£47 PCR. 5|#F5 N . IFIT3, Li5]
¥J . 5" TCAGAAGTCTAGTCACTTGGGG-3', F 5|4 :5-A-
CACCTTCGCCCTTTCATTTC-3';HSP90AAL, I ¥iF &l ¥ .
5"TCGCCTTTCAGGCAGAAATTGC-3', F W% =l ¥
5-CGACTTTTGTT- CCACGACCCATA-3'; B-actin, | Ji#5] 4
5-ATGACGGCTTCATTGACC-3", Fii#5|4 : 5-GAAGATGGT-
GATAAGATTT-3', ¥ IFIT3 F1 HSPOOAAI [ ik /K AR AL
b Bracting i 2+ ¢ O G S A s i

1.2.7 Western blot ¥ E B RIEKFE T FHGINE A B H]
71| PMSF () RIPA 2% i AT 32U R . H BCA &
MRS A E R AR . B FRE S 4 SDS-PAGE 4185

A

2
]

Ak kK

£
1

d
1

=~
=

Relative expression of IFIT3 mRNA

Paracancerous tissue Cancer tissue

4= Aok

0=

Relative expression of IFIT3 protein
d
1

SV-HUC-1 T24

%43 PVDF J I, ] 5%BARAR WAL 1 h, SR 575 4CF
5 IFIT3 (1:1000) HSP90o (1:1000)., F&JFi 4@ & H i 2
(MMP2,1:500) MMP9 (1.:500)Cleaved-caspase-3(1:2000) .
Bel-2(1:2000) ,Bax(1:1000)#1 B-actin(1:2000), F)—HiiA ez
B AREHILE HRP pRic iy 1gG —$Hi(1:1000) FE =R T
PEE 45 min, FIE5RAC2E ROG(ECL)IRR R 447, ¥ B E
HI Y ZRIEKTIH—1k 2k B-actin 2B
1.3 SEitorin

fdi ] SPSS21.0 FAFHEATEL 0T o KR T I IARAR Ay 30 £33
Ab, AP IEIESILL 3 E 6 EE KT HMEE frfEzER
Mo PHZH IR LA R ¢ A5 00 22 20 W) LU0 FH B (R 36 2543 #7
I LSD =550 . FARIIFF & IS0 . P<0.05 R =5 AA
giitiE R L

2 R

2.1 FERRERAALLFIMAEFR A IFIT3 fRIE

SExHE S S E, B 24U TFIT3 mRNA. [ A%}
BT E T 191 4% (P<0.001), 5 A L f kA=t 4 i
SV-HUC-1 # L, A5 htsm 4 & T24 v IFIT3 mRNA [ 48X}
FRRBIET 521 £, BAMIMRSIEIE T 2.13 £i5(P<0.
001), DLEI 1,

”
]

%k k

()
1

~d
1

Relative expression of IFIT3 mRNA
? i

SV-HUC-1 T24

IFIT3

pacin W

B | BEREARFEM R T IFIT3 fikik

Fig. 1 Expression of IFIT3 in bladder cancer tissues and cell lines

Note: A: relative expression of IFIT3 mRNA in 30 bladder cancer tissues and paracancerous tissue, compared with paracancerous tissue; B and C: relative

expression of IFIT3 mRNA and protein in T24 cells and SV-HUC-1 cells; compared with SV-HUC-1, ***pP<0.001.
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Fig.2 Expression of IFIT3 in DDP-resistant T24 cells

Note: A: the relative expression of IFIT3 mRNA in normal T24 cells and DDP-resistant T24 cells; B: the relative expression of IFIT3 mRNA in normal

T24 cells and DDP-resistant T24 cells; compared with T24 cell, ***P<0.001.
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Fig.3 The effect of down-regulation of IFIT3 on the proliferation of T24 cells

Note: A and B: transfection of si-IFIT3 down-regulated IFIT3 mRNA and protein expression in T24 cells, ***P<0.001; C: relative cell viability after
treatment with different concentrations of DDP; D: ICs, value of each group of cells, compared with T24-si-NC group, *P<0.05; compared with

T24-si-IFIT3 group, “P<0.05; compared with T24/DDP-si-NC group, “P<0.05.
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Fig. 4 The effect of down-regulation of IFIT3 on T24 cell apoptosis

Note: A and B: Apoptosis rate of each group detected by flow cytometry; C and D: Western blot detection of the expression of apoptosis-related proteins

Bcl-2, Bax and Cleaved-caspase-3 in each group of cells; compared with T24-si-NC group, *P<0.05; compared with T24-si-IFIT3 group, “P<0.05;
compared with T24/DDP-si-NC group, 4P<0.05

2.5 T IFIT3 3 T24 fHRE 2R &0

5 T24-si-NC #H (64.50+ 4.51) #H It , T24-si-IFIT3
(19.17 % 1.34) W 1= 72 40 B % & 3% M A% (P<0.05), 5
T24/DDP-si-NC 41 (89.00+ 6.22) #f ., T24/DDP-si-IFIT3 4
(63.00% 4.41) PRZBUNMEL B ERAIL (P<0.05), LA, 5
T24-si-NC 21 #H [, , T24-si-IFIT3 4 iy MMP2 1 MMP9 75 |1 4H
XF kB B3 AL (P<0.05), 5 T24/DDP-si-NC £ # It ,
T24/DDP-si-IFIT3 21 ) MMP2 F1 MMP9 &5 (A X} 35 ik 1 i 32
FEAR(P<0.05), LKL 5,
2.6 TiF IFIT3 XF T24 2H ffl 1 HSP90a ( HSP9OAAL ) 5K 3% HY
A

AT HfaRE TFIT3 ey £S5 e i Ak TPt 2y, {#iH String
AR EE T IFIT3 (8 A B AW % B . 455 8w, IFIT3 5
HSP90AAI KA T EX R . 5 T24-si-NC 4 48 It ,
T24-si-IFIT3 41 [} HSPOOAA1 mRNA #i %t % i & I 2 [ A%
(P<0.05), 5 T24/DDP-si-NC 41 I, , T24/DDP-si-IFIT3 4 [
HSP90AA1 mRNA %} % ik i i F AL (P<0.05), 1b4h, 5
T24-si-NC 4 Af Lt , T24-si-IFIT3 £ 1) HSP90« 25 (AN FHik i
1AL (P<0.05), 5 T24/DDP-si-NC 44 [, , T24/DDP-si-1-
FIT3 41 () HSP90o & [ 4H X #e3A /B @ &AL (P<0.05), UL
&6,

AH

3 e

NZK IFIT EHR KR 4 A KA, 7544k IFITL 1-
FIT2 IFIT3 F1 IFIT5, #ERZEANM b TFIT JE R 1) E3E 5
IS, T2 (IEN)TRYT 5B ER YL A5 S A AH 56 o F AR =X
JHGBR T IFIT FEE 325k . TFIT 5 [ 4 il 049 85 1 o 2 40 i
MR TP ERE Y, (B £ 1> TPR(tetratricopeptide re-
peat)ZEH IR, BEAE S 5 B A 1 AH B AE R, IFIT1 IFIT2
IFIT3 A LAYE 40 ML N % iR 1 B 5 G4 TFIT3 38 2 rhr e S 28
JEFT IFIT1 A IFIT2 FThREN, B4k, v ik IFIT3 L5 i
s I kSN TN TFIT1 Y280, 2R e &) 12k
WIT A28 IFIT A PR aE T RES . 5340, IFIT & 21 20
i (9 T A R 0, 0 5 IO 4 B JRg 0 B L g e
JE, Flt Huang 88 AAFSE B, IFITS 3635 5 i s 90
FHRFFE S EAASC , 0] T B A9 /5 AS B, IFITS w]5d i F i
B miR-99a [ 3RIE , 15 S W5 s & A b R ] i Ak, AT 12
PEAMER FIRF8 1% SCHk N R TFITS J2 Bl des o — A3 i 9
LR SR, B R ANESE IFIT3 ZEE e i 3aski=t, 4
W EE R W%, BERER AU 40 R A TFIT3 Al 350k i 35
i, UAEH TFIT3 76 Bk b ml R B AT S 3L A/ o oAb Sk
18, TFIT3 75 M Rk 40 Mo BeiR S 48° es vh LRl JF B S



- 4016 -

DREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol21 NO.21 NOV.2021

T24-si-IFIT3 B
W Tt e P 100 *i
¥ o &5
e BT 2
Sl o @ B 80
T S o 4&
o . S o 8.3 >
s O o oog § 60
Lol -0 S
S R A s S 40+
T24/DDP-si-IFIT3 2 "
b=} 20 —_—
=
Z.
0= T T
C & < &
s & Fs
,(1?( Py Q’;"\I
& A&Q 3
¥ AR
v
C . 124-5i-NC =3 T24-si-IFIT3 o
U —
£ 3
== T24/DDP-si-NC =3 T24/DDP-si-IFIT3 cn “ =z
S = G 5
Z. [TH (-9 o
o “ = (@) (=)
*# A =
o o o g

Relative protein expression

MMP2

MMP9

[ = =
oo ol S8 T

W g - -

B-aCtin e — — —

& 5 Tif IFIT3 3t T24 4ARaE 2 HIR 00
Fig.5 The effect of down-regulation of IFIT3 on T24 cell invasion

Note: A and B: the number of cell migration in each group detected by Transwell, magnification: x 100; C: Western blot detection of the expression of

metastasis-related proteins MMP2 and MMP9 in each group of cells; compared with T24-si-NC group, *P<0.05; compared with T24-si-IFIT3 group,
P<0.05; compared with T24/DDP-si-NC group, “P<0.05.
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