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IL-17-JAK2/STATS3 signaling pathway reduces chemo-induced apoptosis

in hepatocellular carcinoma through regulating p53.
Guo Bin,Guo Jiapei,Li Leilei,Wu Jinghua
(Department of Laborai,ory the Affiliated Hospital of North China University of Science and Technology)

[ Abstract |Objective ; To investigate the regulation of p53 expression by IL-17—janus protein tyrosine kinase 2/signal transducers and
activators 3 of ‘transcription(IL—17—JAK2/STAT3) signaling pathway and down-regulation of the apoptotic sensitivity to chemotherapy
and to explore the mechanism of drug resistance in hepatocellular carcinoma(HCC). Methods ; Thirty cases of HCC(pathological diag-
nosis) and 30 cases of healthy physical examination in our hospital from May 2012 to January 2015 were chosen as research subjects.
IL-17 level in serum was detected by ELISA. HepG2 cells were cultured and added to anti-IL-17R,IL~17 and oxaliplatin co—culture
for 24 hours, then the protein was exacted to detect the apoptosis related protein BAX and Bcl-2 and key nodes protein of JAK2/
STAT3 signal pathway and the expression of p53 by Western blot. The expression of p53 was detected whileJAK2/STAT3 pathway was
blocked with AG490. Results : After chemotherapy , HCC patients serum I1—17 level [(143.96 + 33.20) pg/mL] was much higher than
that before chemotherapy[(77.36 x 15.66) pg/mL] and that of healthy check~up group{(26.61 +4.95) pg/mL](P<0.05). After HepG2
cells being cultured with anti—IL.—17R and oxaliplatin for 24 hours,the expression of BAX was increased while Bel-2 was decreased,
the expressions of p—jak2,p-STAT3 were significantly decreased while p53 was increased. After adding IL-17 to HepG2 cells, BAX
was decreased while Bel-2 was increased significantly, p—jak2,p—STAT3 were significantly increased while p53 was significantly re—
duced. After adding AG490 blocking agents,p53 expression was increased. Conclusion ;:1L-17 could regulate p53 expression through
activated JAK2/STAT3 signaling pathway, which can reduce the
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Bcl-2(RD, % ), Anti-p53(RD, #[E )  Anti-GAPDH(RD, 3
E) . Anti-IL-17R(RD, £ EH)4 TR, YElE, AT A 1gG
(hE2es,dts), tiREH ECL sk 2N E ., L
WTEE 31K,
13 %it¥$am

REFA SPSS 17.0 S G T4 T3, TTRFTRIATY
B+ ARAEE (o £ ) B, BTALRIBE R BULER A « Ko, 241
MEREA IR L R SR R T 250047, BBk HE =0.05,

2 & B

2.1 24 &F hiE P [L-17 69 R A KT

ELISA &5 B, T8 B L7 RT M & IL-17 MKF
(77.36 + 15.66) B B & T Xt B 4H (26.61 + 4.95) , ZR A 4 it
2 L (1=16.928, P=0.000) , 1] FHE B & 2 BV RELITIE
T TL-17 MR (143.96 + 33.20) LB &8 T1LITRT, 2
5B G L (1=12.459, P=0.000) (E 1),



EERERAFEZEIR 2017 F£5F 42 FE 7 8 ( Journal of Chongaing Medical University 2017.Vol.42 No.7 )

200 ¢
180 ab
160 #
140
120 }
100
80 }
60 }
40 }
0 -

it R4 ran

MiEs IL-17 #9758 (pg/mL)

g

g
a: 5%t BR4H FhdE, P=0.000; b: 5 4k¥TRT L3, P~0.000

1 2EABEIEP IL-17 WFREKE
Fig.1 Expression level of IL-17 in the serum of the two groups

2.2 IL-17 SPAF 5 g AL 77 B TR M R B it L _

BT HepG2 #HFLANA anti-IL-17R R IL-17 fEF 2 h
B EMARYFEAGEMER 24 h FRRABSEH,
Western blot 5 R 875 : 5 OXA 4H H#,IL-17R FHWTH 4
i BAX RIXEHAH,Bcl-2 RABBRKR, ZREAFRITFREX
(P=0.000) (3 1); Wihn IL~17 AR B BAX FAEALE
M1, Bel-2 BX BB AR, EREF LI E L (P=0.000),
B b3ER [L-17 T 7T B R e (R
2,E2),

#*1 EPELAREENT IL-17R RS HMMAT
HEAREELB (x+5)
Tab.1 Comparison of the relative gray value of apoptosis in

hepatocellular carcinoma cells after blocking IL-17R
chemotherapy(x +s )

45 Bel-2 BAX
T ER4H 1.000 = 0.000 1.000 + 0.000
fbre  OXAZ 0.540 £0.082*  1.960 + 0.070"
IL-17REEWT4H 0223 £0015%  3.620 +0.342%
Ff& 197.976 129.610
P1E 0.000 0.000

2, SXTERZIAREL, P=0.000;b: 55 OXA 1ALt P=0.000

£2 FEAERMENIL-17 EHTHERET
At EEELER (xxs)
Tab.2. Comparison of the relative gray value of apoptosis in
hepatocellular carcinoma cells treated with IL—-17-adding
chemotherapy(x s )

2051 Bel-2 BAX
papictait 1.000 + 0.000 1.000 = 0.000
RIFH OXA4L 0.543+£0.047*  3.597 +0.168*

IL-17REEET4E 3.563+0.383%  1.396 + 0.061*
F{H 160.314 550.887
PHE 0.000 0.000

¥ :a, S35 B, P=0.000;b: 5 OXA HAHLL, P=0.000

OXA - + + . + +

Anti-IL~-17R - . + . - .
IL-17 - - - - +

Anti-Bcl-2
Anti-BAX

Anti-GAPDH

B2 IL-17 X FHM4ERa LT B 4 RA TR R IR
Fig.2 Effect of I.-17 on the apoptosis sensitivity of
hepatocellular carcinoma cells
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FFBARML A BN A TL-17 0 anti-TL-17R , B YbFAFHLST
24 h J5, Western blot Rl & 3t . R X+ FRAM H , IL-17R BHBT
HALIF /G, JAK2 STAT3 BUBEERAL/KF-98 BREAR (K 3) , Tl
IL-17 B FFB M IRALIT 5, JAK2 .STAT3 BIBERR AL K FRH &
FRE(E 4, EREFHIT¥E L (P=0.000), HILIFR IL-17
it JAK2/STAT3 {55 mEsETE (B 3).
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Tab.3 Comparison of the relative gray value of JAK2/STAT3
signal pathway in hepatocellular carcinoma cells
after blocking IL-17R(x =5 )

245 p-JAK2 JAK2 p-STAT3 STAT3
XTEEZH  1.000+0.000 1.000 = 0.000 1.000 +0.000 1.000 + 0.000
IL-17R

0.360 £ 0.557 0.517 £ 0.045 0.390 +0.020 0.480 +0.557

FHBTA
tfE 19.909 18.565 52.828 16.176
P{E 0.000 0.003 0.000 0.000

%4 BRI IL-17 SALIFH) JAK2/STATS {5 SR %
AR BB (x 25)
Tab.4 Comparison of the relative gray value of JAK2/STAT3
signal pathway in hepatocellular carcinoma cells
after adding IL-17(x +s )

3 p-JAK2 JAK2 p-STAT3 STAT3
STHRZH  1.000 £0.000 1.000 £ 0.000 1.000 + 0.000 1.000 + 0.000
IL-174

3.547 + 0384 2.867 £0.325 2.450+0.377 3.533 +0.549

BELBTER
o 11.480 9.943  6.658 7.981
P& 0.008 0.010 0.022 0.015

24 IL-17 B4 5P mpAe 5 i A2 pS3 do ik

AT HepG2 #MIHIA anti-IL-17R & IL-17 fEH /&,
Western blot #:J] p53 FiEE . %%EZT‘ ,[5} OXA 4HAREE, BH
W7 IL-17R 4B FT 400 pS3 RARW B IR (£ 5), W
IL-17 4 p53 RABRK(E 6), ZERARITERE N (P=
0.000), HyEHERT 1L-17 TR p53 BRI E(E 4),
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Fig.3 IL-17 playing its role through activating JAK2/STAT3
signaling pathway
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Tab.5 Comparison of the relative gray value of p53 in
hepatocellular carcinoma cells after blocking IL-17R (x +s )

2H 51 p53
Xf HRZH 1.000 + 0.000
esgil OXAZH
1L-17RBH ML

0.503 = 0.061"
3.536 £ 0.166™

FAi 375.689
PA 0.000

T a, X HRZHAH LY, P=0.000 3b, 5 OXA 414 L, P=0.000

x6 BFEMMM IL-17 FLITH p53 B R EE LB ((x x5 )
Tab.6 Comparison of the relative gray value of p53 in
hepatocellular carcinoma cells after adding IL-17 (x s )

215 ps3
w4 1.000 + 0.000 N
fbyrdal  OXAd 0.363 +0.077*
IL-1741 0.193 £ 0.015%
FAi 751.188
Pl 0.000

T ra, SATERZUAH L, P=0.000 ;b: 5 OXA ZH{A L, P=0.000

OXA - + + - + +
Anti-ILI7R - - +
n-17 - - + - - +

Anti—pS53  emmm— e -— R W—— o
Anti—GAPDH i G o SRR SR s

E4 IL-17 AR T iR B p53 MIFRIAE SR
Fig.4 IL-17 regulating the expression of p53 in hepatocellular
carcinoma cells during chemotherapy

2.5 FABF JAK2/STAT3 155 3834 J5 p53 &k AL L

JFAE HepG2 A1MIZE AGA90 57 PEBILINT JAK/STAT i
J5 , Western blot ¥ AL p53 B H # ik b, &5 R BIR [
OXA #H L4 , AG490 B4 p53 #ik ht Wl & F+ &5, n 1L.-17

21 p53 B FRE, AG490 BHITIS I 1L-17 41 p53 ik kit X
B ETE, 255 G E I L(P=0.000) (£ 7)., 45BN 1L-
17 i3 JAK2/STAT3 {555 #% T 4 P53 iy&ih (81 5).,

R 7 PHET JAK2/STAT3 {F 5@ /T p53 X REELE (x +5)
Tab.7 Comparison of the relative gray value of p53 after
JAK2/STATS3 signal pathway being blocked ( x +s )

L5 pS3
Herg:l OXAZH 1.000 = 0.000
AG490BHMT2H 4.890 + 0.399"
IL-17¢H 0.380 = 0.070"
AGA90BHIT +11-17 41 2.390 + 0.420™
FAE 140.882
P 0.000

T :a, 5 OXA A, P=0.000;b: 55 AG490 BT A1 LL , P=0.000;
5 1L-17 4140 L , P=0.000

0XA ® + & 4
AG490 - + - +
IL-17

Anti-p53

Anti-GAPDH m * “ m

B 5 AG490 FRET JAK2/STAT3 {5 SiE8K/5 p53 RiZEBTHIER
Fig.5 Expression changes of p53 after JAK2/STATS3 signal
pathway being blocked by AG490
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IL-17 F AT AR 4L 75 2 MR T U, TL-
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T LIES: JAK2/STAT3 {55115 1L , (BB WL~
17 YEFJG ,JAK2 STAT3 B R 1L /K -0 B FE A%, [
IR T BURE B B . BUtiaRA IL-17 "L
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HepG2 4 pS3 Tk BFE IL-17 4EFA 1 8 TRE,
M anti-IL~-17R {EF/E A EA T EF,AG490 4557
P BELBT S 56 ) 33— A5 B0IE T JAK2/STAT3 {5538 1%
XF p53 FkBEYE , B, B AR T E 1L-17
I IS JAK2/STAT3 {5548 Bg ¥ AR 40 ps3
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