STAT3 5 miR-21 BFIE X B X EX HEHE

W SRR 220

X\ o&,A W,E R, WG H
(T P 5 R 2 Wl AR [ 2 B, 9T i R R 5 — B I = B, T 19 %% B 471003 )

 E.[HM] W STAT3 5 miR-21 BT 56 &R DL K H X 95 41 L Tscea X4 (DDP)
HOBRPER I VE . [J73E ] RAMNKE 3% Tscca 4 AT Tscca/DDPR 41 , 45 40 it 43 o0 25 131 %) 8
20 BIPEXT R4 WP1066 4 FEZH DDP 4k H2H Al WP1066+DDP AR FEZH | SRl MTT 32 A1 ki
JR S A I DDP A1/ WP1066 it Tscea 40 i Al Tscca/DDPR 41 it 4 5t AT 7 09 50 ;% FH
RT-PCR 7% 1 Western blot % # 1l A~ [7] 4k Bl 77 2 Tscca 40 f 1 Tscea/DDPR 4i ffif miR-21 .
STAT3 ,p-STAT3 3Rk /KF. [45R ] & A [F#EE DDP(0.25.1 .4, 16pg/ml) 4L BEJS , Tscea 4
L By 15 5 R % g 0 I AR T Tscea/DDPR 40l (P<0.05) , HEA 7 5 MO P . Tscea 40
miR-21 STAT3 %3k W] BAK T Tscca/DDPR 4l (P<0.05), WP1066 7] LW & #11 ] Tscca 2H3
Jit A1 Tscca/DDPR 40 it 1 38 58 A0 30 4 1% v HL T2 40 I L 3 25 S B4t 3% L (P>0.05) . &
WP1066 4B J5 , Tscea M Tscca/DDPR Qlﬂﬂ@ miR-21 Fl p-STAT3 k7K ¥ % T 25 [ %)
41 (P<0.05) . ifii DDP %} Tscca/DDPR 4 fitd miR-21 I p-STAT3 &35 /K F-JC W] i 520, 5 28 (4 %)
BRY] HL R 25 R B S 2% 5 X (P>0.05) , Pearson #4301 @7 ,miR-21 5 p-STAT3 ) % ik
R IE A K (1=0.999, P<0.05) . [£536 ] STAT3/miR-21 32t 2% 3k 5 75 55 48 40 it %F 500 114 i 25 7
A& T BE N R T 5 9 AR AT 25 1 7 A T 2 T A A TR A

F A :miR-21; & 8% ; DDP; Uk ; STAT3
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Relationship of STAT3 and miR-21 Expression with Sensitivi-

ty to Cisplatin in Tongue Squamous Cell Carcinoma

LIU Jing,BAI Li, LI Hong,SUN Xin,FENG Qi

(Katyuan Hospital ,The First Affiliated Hospital of Henan University of Science and Technology,
Luoyang 471003, China)

Abstract ; [ Objective ] To investigate the relationship of signal transducer and activators of tran-
seription 3 (STAT3) and miR-21 expression and the sensitivity to cisplatin (DDP) in tongue squa-
mous cell carcinoma. [Methods] Tongue squamous cell carcinoma Tscca cells and DDP-resis-
tance Tscca cells (Tscca/DDPR) were cultured in vitro and divided into control group,negative
control group, WP1066 treatment group ,DDP treatment group and WP1066+DDP treatment group.
The proliferation and metastasis ability of Tscca cells and Tscca/DDPR cells were detected by
MTT and scratch healing assay,respectively. The mRNA and protein expressions of miR-21,p-
STAT3,STAT3 in Tscca cells and Tscca/DDPR were detected by RT-PCR and Western blot,re-
spectively. [Results] The proliferation and metastasis ability of Tscca cells treated with DDP
(0.25,1,4,16pug/ml) were lower than those of Tscca/DDPR cells (P<0.05) in a dose-independent
manner. The miR-21,STAT3 expressions in Tscca cells were lower than those in Tscca/DDPR
cells(P<0.05). There was no difference in the proliferation and metastasis between Tscca and Tsc-
ca/DDPR cells treated with WP1066(P>0.05). And the miR-21 and p-STAT3 expressions in Tscca
and Tscca/DDPR cells treated with WP1066 were lower than those in control group and negative
control group (P<0.05). There was no difference in miR-21 and p-STAT3 expressions in Tscca/
DDPR cells treated with DDP compared with control group (P>0.05). The miR-21 expression was
positively correlated with p-STAT3(r=0.999, P<0.05). [Conclusion] The down-regulation of miR-
21/STAT3 may enhance the sensitivity of tongue squamous cell carcinoma to DDP.

Subject words:miR-21 ;tongue squamous cell carcinoma;cisplatin;sensitivity ; STAT3
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FIER TR TR B R A H R AT S
bR A0 A T 2 DTSR e AR OR P i
Fi v Jie 9 200 e XS A T 2 W 0 U — R R IR YT
SRV E A 5 T S 5 0GB - (signal
transducer and activators of transcription 3,STAT3)J&
T STAT FIE WA Z —, 52 U 202 W0t 3 1ot
R STAT3 BRI ALK P, 255 9 s i 783 240 i 18
PEA Y2470, miRNA & —ZdE40 RS 1/ RNA,
Z 57 Ko 98 B0 BR IR A M T 4R P miR-
NA-21 2 % B A — 28 miRNA & R8T Z Ff if
AU, KA SE D VR R A A 15 R F
FE7R ,miR-21 3K 8l 7 XA STAT3 94551
AT miR-21 (R 5, EH BT miR-21
5 STAT3 i1 845 5 F LA Ko x5 668 9 01 1 9 7 A0/
PERSE R, 15 78 0 B I S A7 T 25 48 iR
RICR AR AT TR 1 T PORE A, IR A

I RS

1.1 ZiX4ba

N I B35 955 20 B KR Tscca 40 M9 H American
Type Culture Collection 23 ], Tscca/ cisplatin resis-
tance (Tscca/DDPR) i 3% B2 b J5g P9 Bl 208 >k 5 — i)
2t DDP G YT i A 00 i PR B 4 T & A 0 e 1 7
Wy B
1.2 FEiXH

JIEE 41 (cisplatin, DDP) i 57 & il 25 (V5 /) A R 2
FH2AE ;STAT3 1 fi57) WP1066, 7 Calbiochem; —
FH 2L 7B (dimethyl sulfoxide ,DMSO) , 32 [ Sigma,

PCR 51 AN T4 RNA fy 1 AR T A9 T2
A B A A B4R A s miR-21 AHELA A i 4 LA B
BP0 B o o B ORI 245 A R 2 W f AL S-P
o AR & L eDNA & iR &\ FEOL5E i PCR
A& . 6 OMEGA 428 7] ;STAT3 \p-STATS #t
PRI A 35 15 Abcam 23 A] ; RPMI1640 41 ffg 55 75 5k . 35
Hyclone 24w ; Ji 25 A f-EDTA 4f i 1 1k W
(0.25%) : bt EH AR5 B A e AT BR2Y 7] FBS i
A 1ML 3 FVEE B 2R -7 B 2 AL . K [E ThermoFisher 23
] ;Trizo: 35 [E Invitrogen 23 1] ;DEPC: 32 [H Sigma 2
Al BEIRER S8 v VAT RN K Sl [ 2 4R
b 238700 A B2 A 5 AR BER 7K L 22 BORURS 24 M A B

532

1.3 FEUEE

HERcell1501 & CO, 4 i35 5246, 32 E Thermo
Forma 73 7] ;5810R ! 5 0¥ VR B 0oL, &5 R 75 1Y
B, EE Eppndorf /A 7 ;JB-CJ-1500FX ## 15 T.
EG, MRS TRESEARAE, S
PCR 1%, 2 [ Bio-Rad 2~ Al ;iMake £ D) RERGIRIL , H
A Bio-Rad 24 ®] ;CX41 8] &t Wi s, HA
OLYMPUS 2 7 ; FA1204B 1 740 7 K-, b A Rl
K FEAUAS A BR 2 A ; Amersham K X, Fi 8 Bio-
science 23 Al 5 fH IR KV H2 K A1 Y CZ-40D #1775 Hi K
il A BN —AN AR ; ChemiGenius2 B AR B 6D
ARG, L E Syngene A H
14 SLBHE
141 mpii

H4 Tscca 0 M 35 72 76 &% H 10%FBS 9 RPMI
1640 K5 F= L K41 e B F 37°C,5% CO, 4115 37
AT IR . 24~48h ARG IR, 48h AR —1K .,
142 Skow

D7 B0 BRAL, R AHOAT Ao kb B 5 B 4 % AL
A DMSO T i (12.4l/4ml) ; @ WP1066 Ak B 4
 Hl WP1066 DMSO # W (£ & 4pumol/L) T Fi 4l
fifl ;DDDP ¥4, 5K ] DDP % (2K 4pg/ml )
T4 il ; ©WP1066+DDP FA4b B4
1.43  MTT s 4ml 4n o 3g 4

Pt A R Ak 327 Y Tseea 28 i A1 Tseca/DDPR
M (Ix10* A/HL) 2 E 96 fLb, & T
37°C,5%CO, AL 3G F= A b #EAT R 3% A s 8 4
SEATHL ,24h 5, A (MR EE 3 0.25.1 .4,
16pg/ml)DDP, K5 7% 48h J&5 , B AL A 20l MTT, &
T 37°C,5%CO, 43 =AW E 4h 5, 5E6R 1E
W, HALInA 200p] DMSO, & TR 3048 L2
Smin, & T WG TSI E LR, K 96 FLAR
JiCE T 450 BEFRAL LRI KA 5700m , 2 HE K
R 450nm Ak RO EEE (0D E), THAFIME .
144 XEE®

W A0 M A & 12 FLtlorh, fRATIIE A RN
50%~60% , 3% K35 3758 1] 200l EAEIRKIIR A
BRI AR 24h BT B DB T AR,
1.45 #IE RNA

OU LA 1x10° 4, BT EP & ; @inA
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Iml 4 () Trizol, 78 /MR A2 , B & 5~10min; QN
A 200l 545, Z 15 30s, #rE 5~10min; @12 000rpm
B R GOMA 500l SN B, 5E 30s, HE
10min; ©12 000rpm &5 .0> , 5 13 ; DA 1ml 75%
2B, 7% 30s,12 000rpm £5.00 , 35 L1 ;@)% EP 4%
{8 F 4K I K RNA 784> T4, @hn A 20ul DE-
PC /KRR ULTE , /335 , B T-80°CIR 1A% . R A%
JE HL UK R RNA 43 &5 R 43 6 06 B2 14
RNA ¥
146 RNA R3:%

R 53 75 G 8 B BB AE AT . K cDNA {17 2
“20°CHRAFE .
147 %w %% PCR

20wl B AR FR BT 37°CH i K % 60min,
85°C 5s, A Z 8 F /K & 100l , 4% 52 FLE 2l 37
7 PCR, VK il 20l PCR F2 1A £ ,95°C 30s
TR M ,95°C 5s,60°C 30s, i 45 ¥, #id 4l NCBI %L
P AR I SR TS 19, S AR TAEY T
FEA PR Fl A BTt
1.4.8 Western blot

PR HUER FURE i 3 URE R IS LUK 5 B B AT
IMA—PUREE A P ; B3 R LG
RTINS I B Rk A, AR R JE (T10D)
FRIKEAE,
1.5 SritZaeE

K SPSS 19.0 Gt 2 8 A i A7 B Ak 28 5 Ty
225 MR B O 220 B A R) LU R ¢ K
21 [) 9 P LR LSD A6 56 5 P<0.05 8 22 8 4i it

RUYRECSEN
FRE N,

R TEVE L 2 A Je 27 B L (P<005), UL Table 1,
2.2 Tscca #AEEFA Tscca/DDPR 40 B miR-21.STAT3
RIEMESR

RT-PCR il 45 3 7R | Tscea 41 8 miR-21 %
ik WK T Tscca/DDPR 410, 29 H Git# =
X (P<0.05) ;4 RT-PCR 1 Western blot ;| , Tscca
2 il STAT3 mRNA 185 11335 & U] W AR T Tscea/
DDPR 4iff, 22 5 A o278 L(P<0.05) . W, Figure 1,
2.3 DDP #1 WP1066 3t Tscca 28 A #1 Tscca/DDPR
RN ERBEE M

28 MTT 3 AR 5255 4l | 28 A ] 9y Ak
H Tscca 40 it 5 Tscca/DDPR 4 fifi 3d J& , Tscea 2l i
(1) 3 56 AT RS e 0 W B 2 B, H O WP1066 il
DDP 8k & T F2H 4 o — F T 4L 40 o) % v o 0 g, {H
JEA WL DDP X} Tscca/DDPR 41 ifd 3 58 Fll 3T B2 36 1 1
I 7E T, DDP 20 F1 WP1066+DDP £H Tscca 41 ig Fil
Tscca/DDPR 41 i 3% 48 1L 7% 06 M L 8 22 S A 40t
227 X (P<0.05), WP1066 fil WP1066+DDP Bt 4+
TitXt Tscea/DDPR 21 M 3% 58 F1AE A% 15 PR A W] 4k Y
MR, AR PR35 5 AR Wt 12 22 =
(P>0.05), M. Table 2,
2.4 WP1066 #1 DDP Xt Tscca £ Bl #0 Tscca/DDPR
4 miR-21.STAT3 3% B &

£ RT-PCR 1l ,WP1066 .DDP \WP1066+DDP
43 A F Tscea 40 miR-21 1 p-STAT3 £ ik 7K
B BAR T a8 (AR I ABA PR XS B4, 2R A ST
22 X (P<0.05) ; i 2 WP1066 . WP1066+DDP 435l
YEH F Tscca/DDPR 41 il miR-21 F1 p-STAT3 % ik
AOE B A T 25 (A 0T BE4H . B PE X BE4H L & DDP

Table 1 Effect of DDP on proliferation and metastasis of Tscca cells and

2 g:é': % Tscca/DDPR cells
DDP (jug/ml)
Cells

2.1 Tscca 4AKFN Tscca/DDPR 40 A 0.25 1 4 16
XTJ- DDP E‘Jﬁiﬁg'& OD value

QX b e e Leca cell 0.994+0.023  0.789+0.025  0.542+0.019  0.380+0.007

Z MTT IR ARSI, 22 c/DDPR cell 117620017 1.12820.021  1.12120.014  1.092£0.022
AN AV DDP(0.25.1 .4 16pg/ml) ¢ 20.123 32.834 77.580 97.525

<0.001 <0.001 <0.001 <0.001

Ab PR S, Tscca 4 A (1 34 56 Al iF % fg P
JIu e sz B H B8 DDP
This, dWd0E B, HE R
DDP X} Tscca/DDPR 41 g 3% 5§ il i t
UG PER A RIVE T PR A g s Fn P

24h migration distance (pm)

Tscea cell 127.42+18.36  112.83+14.15  94.39+13.08 79.25+8.41
Tscca/DDPR cell  135.56+22.11 132.62+18.43 127.94+21.16 121.67+17.25
0.896 2.693 4.265 6.990
0.382 0.015 0.001 <0.001
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4 o
n o
1

(miR-21/B-actin)
o
T~

(STAT3/B-actin)
(STAT3/B-actin)
=)
o8]

o
o

The relative expression of STAT3
The relative expression of STAT3

The relative expression of miR-21

o
=

0
Tscca Tscea /DDPR Tscca Tscca /DDPR Tscca Tscca /DDPR
A,miR-21 expressions by RT-PCR B,STAT3 mRNA expressions by RT-PCR C,STATS3 protein expressions by western
(vs Tscea cell, 1=4.929, *P<0.05) (vs Tscca cell , 1=4.867 ,*P<0.05) blot (vs Tscca cell , 1=3.956,*P<0.05)

Figure 1 miR-21 and STAT3 expression in Tscca cells and Tscca/DDPR cells

H EFEGEE Table 2 Effect of DDP and WP1066 on proliferation and metastasis of Tscca cells and

Tscca/DDPR cells
(P<0.05), % Western

e Cells Control DMSO WP1066 DDP WP1066+DDP
blot &K, WP1066 . OD value
DDP WP1066+DDPJF  Tycca cell 1.197£0.018  0.942+0.012  0.620£0.014  0.597+0.008  0.375:0.010
SIVEFF Tscca 4L Tscca/DDPR cell  1.214+0.020  0.951x0.016  0.631:0.015  1.168=0.014  0.611+0.009
p-STAT3 FikKEW ¢ 1.998 1423 1.695 111.982 55472
BEs g P 0.061 0.072 0.102 <0.001 <0.001

24h migration distance (pm)

PITEXTIREL, 2250 0 cel 127.86+21.45 11438+22.07 91451627  89.53+15.34  71.79+11.54
GIFEL(PO.05)5  Teeca/DDPR cell  128.94423.19 114.16519.85  90.88+13.46 110.62+16.95  86.92+14.36
M % WPl066, 1 0.108 0.023 0.085 2917 2.597
WP1066+DDP 4+ 5ilfE P 0.915 0.982 0.933 0.009 0.018

: 4
W Tscca/DDPR 2 Table 3 Effect of DDP and WP1066 on miR-21 and STAT3 expressions of Tscca cells and

I8 p-STAT3 Fik 7K F- Tscca/DDPR cells

B AR T 28 (3 4 G qRT-PCR Western blot

WO A miR-21 p-STAT3 STAT3 p-STAT3 STAT3

N Tscea cell

DDP % S H 501

o E ISR : Control 1.00+0.11 1.00+0.12 1.00+0.07 1.00+0.10 1.00+0.18

FEL(P<0.05), W Negative control 0.97+0.17 0.96+0.14 0.97+0.12 0.95+0.12 0.92+0.17

Table 3 Al Figure 2., WP1066 0.68+0.16°  0.61£0.09°  0.98+0.14 0.70+0.13 0.93+0.2

25 miR21 5 p-  DDP 0.66=0.14°  0.67+0.15°  0.96=0.10 0.78+0.10°  0.95+0.18

STAT3 3 1% B9 # 2 14 WP1066+DDP 0.61+0.12%  0.54+0.12*  0.95+0.18 0.59+0.13*  0.910.19
Pearson #1 % 4 F 17.112 27.930 0.231 21.429 0.371

P <0.001 <0.001 <0.001 <0.001 0.826

SrHT 7R miR-21 5 Tscca/DDPR cell

p-STAT3 31k & 1EAH Control 1.00+0.07 1.00+0.12 1.00+0.09 1.000.11 1.000.09
% (r=0.999,P<0.05).,  Negative control 0.93+0.12 0.96+0.14 0.95+0.14 0.94+0.15 0.94+0.11
I Figure 3, WP1066 0.52+0.11*  0.58+0.08%  0.97+0.16 0.60£0.10*  0.92+0.11
DDP 0.81£0.09°  0.92+0.15 0.96+0.13 0.89+0.17*  0.91x0.10

. A~ WP1066+DDP 0.45+0.09*  0.54+0.11%  0.95+0.12 0.51£0.12*  0.930.11

3 3 i F 63.310 32.672 0.254 27.165 1.148
2 <0.001 <0.001 0.906 <0.001 0.346

HAET, ImK L Note:vs control group,*P<0.05;vs DDP treatment group,"P<0.05
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(A) miR-21 and STAT3 mRNA
expressions of Tscca cells

by RT-PCR by RT-PCR

miR-21 ——— e —

p-STAT: — ]|\ ST \T3 | —— e e U € J—
STAT3 — I STAT3 T T T T T STATS e s —"—
B-actin | ———— I O-aclin e ———— (_clj]) e—————
DMSO - + + - + - 4+ 4+ - DMSO - + + - + DMSO - + + +

wP1066 - - + - + S wPl066 - - + - + WPlo66 - - + - +
ppp - - - + + = = = &N ppp - - - + + ppp - - - * *

(B) miR-21 and STAT3 mRNA
expressions of Tscca/DDPR cells

Figure 2 Effect of DDP and WP1066 on miR-21 and STAT3 expression of Tscca cells and Tscca/DDPR cells

(C) STAT3 protein expressions
of Tscea cells by western blot

(D) STAT3 protein expressions
of Tscca/DDPR cells by western
blot
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Figure 3 Correlation of miR-21 and p-STAT3
expressions by Pearson analysis

Tk W M R AT LU F R BIBR 32 BE A1
BT REBINATT, QnAar 4 vE iR 20 B X A T 25 1
A R AT ROR | AR R SN 2 2
TR YT SO TE R S VB 7 Bl 8
R —Z ST 254, (H 25 R 43 28 X b 7
A iR PR A R PR TT 24  DATIT SRR 7 BOR T R
WFFEUESE , STAT3 MWL LK 15 7 B 1 & Ak
DI RS, IEH AEBUIRAS T STAT3 (43 52 2
FEAGFEE TR 0 7E iR 48 L STAT3 — ELAL T30 IR
&, PSS HEE AL | I L DY B S AR A
31, Fasanaro ZF°WF5¢ & ¥, STAT3 5 A 0 I @0k 2
JRLSE 08 A= ) 24 AT S RN B D AH G, A AT RE R BT
AR HE A B3 1 ST i MITT 75 RIS 50 46 T
T DDP X Tscca 4L 1 Tscca i 24 20 B A% 34 58 FiT
it r s, 455 R, DDP n] B R 4] Tscca 40
JL Y 3G G RN AR RS, HOELA R S RO M, (HR X T
Tscca I 245 40 i AR 38 58 F1E A% 05 4 78 532 ) I A8 B 4
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T 43k MicroRNAs 1) & 38 A1 8 A 58 Sk i 9
BRI SR AE T 0 B % . miRNAs 1 4 P8 1 R 2
/N3 RNA, AT 3 45 5 48 mRNA (1% 3" 3 JF G i
X, G B X 38 57 3F G i DX, £ B Si e KT 98 1 40 0
JHE PR B B D A Ak, 4 B BT mRNA 1 B
PN Z 5 4 M08 T B9 5H | 4310 55 2 o 2 A 2
AR HHE BN, B0 —F L LAY miRNA 2
PR {37 98 i A 5 110 35 PR 4 DX ekl 3 i ko i, 4
9 SAE IR A AR Y b miR-21 2 R
BB — 2 B A 9 JE RS 1 /N RNA, 7E AR 2 00
iy A B e R GA T, T, miR-21 2w AR
U fieb 3 £ 2 U 1) S AR AR A

WP1066 J& JAK2/STAT3 4 1 ) , Al LA 4
STAT3 B AL , NI i75 S A g R 10 S ol S 1
I3 AF 9 25 SR 7R, WP1066 i 3 15 5 caspase I
TIg AR 5 M N T 6950 4 1 1 R R T AR A I 5
¥ h , WP1066 1 LL R 18 STAT3 8 ik fk 7K~ , M ifii 2k
— AV Tscea AN LI K T 25 40 B 4k 69 A= W) 24 47
o 2 MTT 32 AR 52 56 25 21 7, WP1066 .DDP
HBTT LA B A ] Tscea 40 A4 34 586 FE B BE T, HL
WP1066+DDP B 45+ Hi X} Tscca 4 Al () 38 48 A1 1T £
PR ISR S (52 HA WP1066 H] LA
il Tscca/DDPR 4f i () 385 56 FiE A g 71, 1 DDP X
Tscca/DDPR 21 Jfl ()52 e 3 AR b, 2838 )tk —20 41
Br T miR-21 F1 p-STAT3 LA, 45R BN,
miR-21 55 p-STAT3 Fik i 2 IEAH XM $2/8 WP1066
XF Tscea HUR A HL AR FIT 25 40 JL ik p-STAT3 (1) 3Rk
JKPERA B 2 AR R TRl R 3 miR-21 /) 3&
K, DTG0 T i T 240 B 1 14 B RN G R

Zi b TR ,miR-21 #£ DDP i 25 21 i Bk v 35 34
R, AT RE S DDP M 25 M AH OG5 /N g 40 )
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