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Correlation between JAK-STAT signal pathway and the development of human
rectal cancer

Cai Xunquan, Pan Qincong, Shen Qiang, Chen Fengyuan, Yuan Shengzhong( Department of Gastroenterology, Shanghai
Fifth People’ s Hospital ,Shanghai 200040, China )

[ Abstract ] Objective: To study the possible role for the JAK-STAT signaling pathway in the pathogenesis of rectal
cancer. Methods: Cancerous and non-cancerous ( control ) tissue specimens were collected at surgical resection from 50
rectal cancer patients and 50 non-rectal cancer patients, respectively, who were admitted to our hospital between May,
2013 and May, 2014. Levels of STAT3, p-STAT3 and the two major protein molecules, cyclin D1 and Bel2, downstream
of the JAK-STAT signal pathway in these clinical specimens were assessed by Western blotting analysis and were analyzed
statistically for their correlations with the clinical pathological features of the patients. To further evaluate the influence of
STAT3 on rectal cancer cell growth, the proliferative activity and invasion ability of colonic carcinoma Colo320 cells after
siRNA-mediated silencing of the STAT3 gene was assessed by MTT Transwell migration assays, respectively. Results:
Levels of STAT3 were significantly higher in rectal cancer specimens than in non-cancerous control specimens ( P <
0.01 ), so were levels of p-STAT3, cyclin D1 and Bel2 ( P <0.05 ). STAT3 protein levels in cancerous specimens were
significantly correlated with the differentiation degree and lymphatic metastasis of rectal cancer ( P <0.05 ), but not with
the tumor size ( P >0.05 ). STAT3 silencing resulted in significant decreases in Colo320 cell proliferation, invasion and
metastasis ( P <0.05 ). Conclusion: STAT3 is involved in the proliferation, invasion and metastasis of colorectal cancer
through a JAK-STAT signaling-dependent mechanism and thus may serve as a potential therapeutic target for colorectal

cancer.

[EERAN ] 280401980 - ), 8, Bifgmi A A4, 1R B0, 35 S5 1 A0 38 g (19 FE R 56 PRFFT , E-mail : caixunquan01@ 126. com
[BEEMEE] BEHE( Pan Qincong, corresponding author ), E-mail : panqincong@ 163. com
[ %R ] hitp://www. cnki. net/kems/detail/31. 1725. R. 20150615. 1635. 006. html



© 332

o [ g A a4 2015 4R 6 H ,22(3)

[ Keywords ]

BRI A B IR A R R R A, FA
ROME, RJGE KR wm . R B &k 4F
W AEAE 45 % 7247, WAE N R RA THm
P2 HRTIA R, B R A DR 2 S g A A
JRAE AL L AR AN B X B A
A A5 A Bl TN sE X B R i AR BILR] B A
P AT R R B B TR AR AR AT

JAK-STAT {55 I R ok K MK — 42 5
YU IG5 e TS 2 A YRl R
S S e G T R R T AT G S A |
IR JAK FFE SN T STAT =Nl . 15
SR P OE E R UA S 2 IR & B IR TR
b, = WAL Z AR BTG JAK, JAK B STAT i 2 1k,
STAT JE L 4K, 22 85 th AR%A5 5, STAT i A%
YL IR R R RS S k BR, STAT3 76 A fA
S5 H I UM AN M 2 b S i A, TR, AR R
BT E W & R R R JAK-STAT {55 % & 4%
AR VE T, B 76 A I PR L L 98 0 B 96 3 445 37 1
iUy

1 RS

1.1 R AT AR IR

WEE 201345 H 1T HE2014 45 A 1 HAPRE
WORIF M ELIZ S E i B A 50 IR N SE g 4
(O MAEFAR P BN 2% 2 ~5 em 2L bR
W), Hoh B4 30 6. M 20 6, oF 34 %
(40.23 £2.53) % ; A B FHbnAs T1 1 4 fi], T2
1913 fi, T3 31 33 £5i]; NO 1] 24 5], N1 3] 13 5], N2
13 1], MO 1 44 1], M1 1 6 4], [RIRFUSCEEARE E
FE( P RN S5 R I B ) & 50 4
VR SR xof REZH(C T 5 A A 0356 A BT BCERE o k- 320 2%
2 ~5cm AbIE R A L), Horp B 28 L Lotk 22
], IR 41,4 £1.42) %, i B EE H s
K A TR AT ALY, FARC SE 4 ) 5 M Be
W AE( X BRI S RO R A 2 AL B, —
TR A TR B B AR, — o R AT - 80 CIR
AR o ASBIFIE G B AR BE 25 51 S E( 2013-04-
06 ), ¢ J@ i J 28 B NG [ 1.
1.2 w@ptkde £ % 5

NE ¥ Colo320 AR A LT J) A=W}
AR, LA 10% FBS i RIMP 1640 135 5T
5% CO,.37 CIEH TR, 53 d il 1,1 )5 1:3

JAK-STAT signal pathway; STAT3; rectal cancer; invasion; metastasis; proliferation

[ Chin J Cancer Biother, 2015, 22( 3 ): 331-336 |

&% 1 K. SDS-PAGE I #£ 2% vl . BCA 5 & .
MTT 50 & B Bl A YR A R A,
STAT3 $iif& .p- STAT3 Hif& . Cyclin D1 $iif& Bel2 41
KW B Cell Signaling Technology( CST )/ ], Tran-
swell FEFEILIAF Corning A H] .
1.3  Western blotting # ) % 28 4% A= iE 5 40 23
STAT3 ,p-STAT3 .Cyclin D1 .Bcl2 #) % ik

KA BCA TAEMGEE S el L5130 047 8 &, #E
FEA A SDS-PAGE b AE 2% thifi. Wk /K 3
min J5 _FAE, HLUK VLU I 90 min, T 5% MG
AU B S TR R B E —H0 1 h, PR 3 IK,5
min/ UG HFE P02 h, YEIE 3 ¥R, 10 min/iR, FH
SRR, I AR M ER
3 W HABFEARTIE .
1.4 STAT3- shRNA 1% 5% &M 5 5% & 8 &

Ha] N\ STAT3-shRNA 51#)F 514 F:5'-TGCAG-
CAGCTGAACAACATGTT-CAAGAGACATGTTGTTCAG
CTGCTGCTTTTTTC-3", R: 5'-TCGAGAAAAAA-GCAG-
CAGCTGAACAACATGTCTCTTGAACATGTTGTTCAGC
TGCTGCA-3'. PCR ¥ 3§ B 11wl WZEIK 12,5 pl
PCR Master.1 pl 1E M 519 1wl S ia 514 . 1ul DNA
BRIEAIS A PCR &b, A PCRAX, BOEAEE
IR JEARIRLRE AN ], 4351 2 :(11 )95 °C 300 s5(2)
95 °C 30 s;(3)58 °C 30 s;5(4 )72 °C 30 s( 2 F 4 T,
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Hpa DY) pSicoR R4, 78 T4 DNA #2614 7E
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STAT3-shRNA. #843%¢ T pSicoR-STAT3-shRNA( 10
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W J5 4m e P 9 Rk

STAT3-shRNA 18 J5j 7 % g #ic B U3 W] 5 47 .
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wl et 10 mine USRS R0 BT 09 ~F- 349 20 i 45 3R 7 i
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FLACR AR R 7 22 007, Al i 1R 28 5 22 ] 1 L3
K HVBRST ¢ kS0 B 3R O 22938, LA P <0.05
B P <0.01 R EFAGIFE L,
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2.1 p-STAT3.Cyclin D1.Bcl2 %& & /£ & W /& 40 23
RIF &o
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Normal Rectal cancer

— (- TAT3
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Normal Rectal cancer

— e Y Clin D]
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C
Normal Rectal cancer

——— | — Bel2

E1 EWEALAMEEEBHALASR p-STATI,
Cyclin D1.Bcl2 By FRiL{ER
Fig. 1 Expressions of p-STAT3,Cyclin D1 and Bcl2
in rectal cancer tissues and normal rectal tissues
A:p- STAT3;B:Cyclin D1;C:Bcl2

2.2 p-STAT3 &H RZ L& RRIAKFIEX &

I G IR 2% 2t SR 62 )W, 5 No 2 A HE L3
AW BT N1 41 N2 40 p-STAT3 & I3k
KFHETE(P <0.05), T 2, p-STAT3 1&
T2 A1 T3 Wi k(P <0.05) , H p-STAT3 5 &
Wt AL B VIR LR A (P <0.05 ), {H 54F
5 PSR RN M A TE (P >0.05 ).
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%1 p-STAT3.Cyclin D1.Bc2 EEMEAL R FEERHALPHIRIEER x +5)

Tab.1 Expressions of p-STAT3, Cyclin D1 and Bcl2 in rectal cancer tissues and normal rectal tissues( x =5 )

Total sample Positive sample Expression value
Protein P
(n) (n) Normal rectal tissues Rectal cancer tissues
p-STAT3 50 43 1 1.705 £0.192 <0.01
Cyclin DI 50 39 1 2.123 £0.126 <0.05
Bel2 50 37 1 0.486 +£0.032 <0.05

F2 p-STAT3 EEFREBREEMERKFEFLENXR
Tab. 2 Relationship between p-STAT3 protein expression

and clinical pathological features in rectal cancer tissues

Feature Total sample Positive sample Positive rate ¥ p
(n) (n) (% )

Gender
Male 30 25 83.3 0.07 0.89
Female 20 18 90.0

Age( t/a)
=45 30 26 86.7 0.06 0.93
<45 20 17 85

Differentiation
High 15 10 66.7 7.36 0.02
Moderate 20 18 90.0
Poor

Lymphatic metastasis 15 15 100.0
Positive 40 37 92.5 15.51 0.00
Negative

Tumor size 10 6 60.0
=5 cm 22 20 90.9 1.33 0.12
<5 cm

T stage 28 23 82.1
T1 4 1 25.0 16.55 0.00
T2 13 10 76.9
T3 33 32 96.7

N stage
NO 24 10 41.7 12.35 0.00
N1 13 11 84.6
N2 13 12 92.3

M stage
MO 44 29 65.9 0.08 0.07
M1 6 4 66.7

FRBBIFEML(C P <0.05 ), Horf, B 2A B, 2= HX 185 50,100,200 MOI B}, 5 B X BE 20 A L,
HEAL STAT3 [k s ArifEfbJ5( STAT3/B-actin ) | STAT3 F ik &= ] & FE L[ ( 0. 082 + 0. 009 ).
R 15 FAPEXT HEZH STAT3 ik A( 0.962 £0.023 ),  (0.122 £0.012 ).( 0. 0681 +0.007 ) »s (0. 962 =+
WH 2R TG I E , Y STAT3- shRNA  0.023),3 P <0.05 1. & 2B @R, 25 (% 4
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p-STAT3 Ry KA ] ArifEfLfE( p-STAT3/B-actin ) | K
15 BIEXT B4 p-STAT3 ik K( 0. 976 +0.016 ),
W 2R G50 o 4ol 5% 4 STAT3- shRNA
MG TE 50,100,200 MOI B, 5 B ¥ %f B 20 AH L,

LV-STAT3-shRNA(MOI)
Ctrl negtive 50 100 200

STAT3

[-actin

STAT3 % ik & B W MK (0. 168 = 0. 011 ),

(0.143 £0.009 ).(0.148 £0.013 ) wvs (0. 976 =
0.016),3 P <0.05 1.

LV-STAT3-shRNA(MOI)
Ctrl  negtive 50 100 200

p-STAT3

_ ﬂ-aCtin

2 STAT3-shRNA BHRHHLE Colo320 HAH STAT3 7 p-STAT3 KR iX
Fig. 2 Expressions of STAT3 and p-STAT3 after transfection with STAT3-shRNA lentivirus in Colo320 cells

2.4 JUE T STAT3 %+ Colo320 4m 38 74 6 %5 i)
MTT A 45 (% 3 ) R, PLER STAT3 )&,
Colo320 4t %5 I 4 P <0.05 ).
2.5 L STAT3 *t Colo320 48 i3 % 49 % &
Transwell A 25 5( E 3 ) R, 25 FUX B ZH
(486 +29 )FIFIPEXT RELI( 452 +34 )M LL, i 2557
TGt E L. AR E( 50,100,200 MOI )12 9%
FENS sh-RNA T4 STAT3 235 4H( STAT3-shRNA
)5 B X BE A A B, A0 M o R R I e >
[(237+13).(193 £25).(251 +18 ) vs (452 +34 ),
¥ P <0.05 ], 487 s 240 i i 12 22 B8 T A1

£3 BFESNS sh-RNA Fif STAT3 EE
3t Colo320 RAIEFEMI M x +5,% )
Tab. 3 Effect of lentivirus mediated STAT3-shRNA
on the proliferation of Colo320 cells( x =5, % )

Control Negative control

Virus titer ( MOI ) Cell proliferation (%) P
Control 100.00 £0. 00
STAT3- shRNA 50 82.96 £5.12 0.02
STAT3- shRNA 100 75.68 +4.08 0.03
STAT3- shRNA 200 68.44 +3.14 0.03
STAT3-shRNA
50 MOI 100 MOI 200 MOI

3 FHt STAT3 EEHIH Colo320 AR Z( x200 )
Fig.3 Knockdown STAT3 inhibited Colo320 cells invasion( x200 )
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