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Expression of JAK2/STAT3 signaling pathway in human
hepatocellular carcinoma and its significance
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Abstract Objective: To investigate the expression of JAK2/STAT?3 signaling pathway in human hepatocellular carcinoma
(HCC) tissue and its significance.
Methods: The protein expressions of JAK2 and STAT3 in specimens of HCC tissues and matched adjacent non-
cancer tissues from 75 patients were detected by immunohistochemical staining and Western blot analysis. The
relations of their expressions with the clinicopathologic features and prognosis of the patients were analyzed.
Results: Both positive expression rate (62.7% vs. 5.3%; 69.3% vs. 9.3%) and expression level of either JAK2 or
STAT3 protein in HCC tissue were significantly higher than those in the adjacent non-cancer tissue (all P<0.05);
there was significant correlation between the expressions of JAK2 and STAT3 protein in HCC tissue (r=0.383,
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P<0.01). Both expressions of JAK2 and STAT3 were significantly related to cirrhosis, portal vein tumor thrombus,

degree of tumor differentiation, and clinical stage (all P<0.0S). Survival analysis showed that both survival rate

and survival time in patients with high JAK2 or STAT3 expression were significantly decreased compared with

corresponding low expression cases (x’=13.591; ’=6.842, both P<0.05). Cox proportional hazard regression

model analysis indicated that the expression of JAK2 and STAT'3 protein along with portal vein tumor thrombus,

degree of tumor differentiation, clinical stage were independent risk factors for HCC (all P<0.05).

Conclusion: The activity of the JAK2/STAT?3 signaling pathway is increased in HCC tissue and the degree of its

activation is closely related to the prognosis of HCC patients.
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Figure 1 Immunohistochemical staining for JAK2 expression in HCC tissue (x200)
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A PHPEZRIR; B: BItEGR

A: Positive expression; B: Negative expression

B2 f%EANKN STAT3 £ HCC BARHRHFRIE ( x200)
Figure 2 Immunohistochemical staining for STAT3 expression in HCC tissue (x200)
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A: PHMERIE; B: MR

A: Positive expression; B: Negative expression

(r=0.383, P<0.01) .
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B3 Western blot #&ill JAK2, STAT3 BRE  A: JAK2 HFIRA; B: STAT3EFRA 1. 3, 5: HCCAIZL 2, 4,
6: L
Figure 3 Western blot analysis for JAK2 and STAT3 expression A: JAK2 protein expression; C: STAT3 protein expression 1,3,5:

HCC tissue; 2, 4, 6: Adjacent non-cancer tissue

F1 JAK2, STAT3 BB Ki%5 HCC aARREBRERR [n (%) ]
Table 1 Relations of JAK2 and STAT3 expression with the clinicopathologic factors of HCC [n (%)]

" JAK2 ik STAT3 ik
%
SH " T HIE P T BT P

el

i 18 14 (77.8) 4(222) 15 (83.3) 3(16.7)

3 57 33 (57.9) 24 (42.1) 0-128 37 (64.9) 20 (35.1) 0140
AR (%)

<50 38 24 (63.2) 14 (36.8) 26 (68.4) 12 (31.6)

> 50 37 23 (622) 14 (378) 0.929 26 (703)  11(297) 0.862
i %k

g 50 29 (58.0) 21 (42.0) 32 (64.0) 18 (36.0)

L% 25 18 (720)  7(280) 0.237 20 (80.0)  5(200) 0-157
g K/ (em )

<5 41 26 (63.4) 15 (36.6) 29 (70.7) 12 (29.3)

=5 34 21 (61.8) 13 (38.2) 0.883 23 (67.6) 11 (32.4) 0.773
1L AFP ( ng/mlL, )

< 400 25 16 (64.0) 9 (36.0) 18 (72.0) 7 (28.0)

= 400 50 31 (62.0) 19 (38.0) 0-866 34 (68.0) 16 (32.0) 0723
g4k,

A 50 27 (54.0) 23 (46.0) 30 (60.0) 20 (40.0)

¥ 25 20 (80.0) 5 (20.0) 0.028 22 (838.0) 3(12.0) 0.013
[ IFR R

H 49 26 (53.1) 23 (46.9) 30 (61.2) 19 (38.8)

g 26 21 (80.8) 5(19.2) 0.018 22 (84.6) 4(154) 0037
Jihyed 431k

1i% 48 25 (52.1) 23 (479) 29 (60.4) 19 (39.6)

hiE 27 22 (81.5) 5(18.5) 0.012 23 (85.2) 4 (14.8) 0.026
[ty7 il

I, 1 44 23 (52.3) 21 (47.7) 26 (59.1) 18 (40.9)

1, v 31 24 (77.4) 7(226) 0.027 26 (83.9) 5(16.1) 0.022
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Kl Kaplan-Meier 3 87 i X5 AR J5 19 A= 77 55 K
PEAT A AT 478 - JAK28E (K Rk 4l B & AR 7 %
WS ETEEXA ( x*=13.591, P=0.000) ;
STAT3FE PR R A B H AR WY & T m Rk
H ( x’=6.842, P=0.009) (%2) (K4) .

F2 JAK2, STAT3 BERKRIAS HCC BELETRMNXAR
Table 2 Relation of JAK2 and STAT3 expression with the

survival HCC patients
Q =]
ZH 5 n (%) (A) 95% CI P
JAK2
FAME 47 4043  302+28  27.36~32.98 0.000
FItE 28  67.86  447+47  39.99~4938
STAT3
FAPE 52 4231 328+32  29.59~36.05 0
FAPE 23 6957 43.8+5.8 37.91-49.60

_ TTTJAK2 Btk4r LLJ
0.2 JAK2 P4

—— JAK2 HIPEL - ik

0.0 —+— JAK2 PHEAL - ok

0 10 2'0 3l0 410 50 60
AR (1) B

B4 E7FEHE
Figure 4 Survival curves

different STAT3 expressions

#3 Cox REFHMISHLI

Table 3 Parameter estimation by Cox single-factor model

2.6 Cox B34 #r

N Cox B ) XU BS: Tl 05 455 70 % i A5 IifG K 35
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- (P=0.015) W22 HCC R U5 ik 57 A4
AT (F£3-4) .

=
=}
n

o
S
f

o o
)
4+

1
STAT3 B4 T—L»
[ STAT3 B4R
—+— STAT3 BiPE4L - M4
0.04 —1— STAT3 FIvELH - %

o
to
h

0 10 2I0 3I0 4I0 50 60
AR ) g

A: RIA] JAK2 ik HCC A AAFIIZE; B: RIF] STAT3 ik HCC BE A7 R 2k

A: Survival curves of HCC patients with different JAK2 expressions; B: Survival curves of HCC patients with

x4 Cox ZARRAMENERERRSH AT
Table 4 Risk factors screening and parameter estimation by

Cox multiple factor model

ARt B SE Sig  Exp (B) 95% CI A5 B SE Sig Exp (B) 95% CI
AEAEIEE] 0234 0424 0.581 1.264  0.550~2.904 AEAEREE] 0284 0.515  0.581  1.328  0.484~3.641
1) 0.187 0330 0570 1206  0.632~2.300 e 0.056 0373 0.881 1.057  0.509~2.197
BhsEa Nk 0466 0334 0.162 1594 0.829~3.066 B gL 0258 0458 0573 0773 0.315~1.896
JiEE RN 0161 0336 0.632  0.851  0.441~1.644 iR/ 0358 0435 0410 0.699  0.298~1.639
AFP 0.306 0343 0372 0737  0.376~1.442 AFP 0220 0422 0.603 0.803  0.351~1.837
FFREfL 0794 0339  0.019 0452  0.233~0.878 FFREfL 0.199 0464  0.669  1.220  0.491~3.031
e 0.922 0376 0.014 2515  1.205~5.252 ke 1.085 0479 0.023 2960  1.159~7.565
I3tk 1.023 0447 0.022 2781  1.158~6.681 ale 1460 0586 0.013 4306 1.365~13.581
IR 0.836  0.385  0.030 2307  1.085~4.907 R4 1104 0454 0.015  3.015  1.239~7.336
JAK2 0.836  0.377 0.027 2307  1.102~4.830 JAK2 1.044 0411 0011 2.839  1.270~6.350
STAT3 0.905 0399 0.023 2472  1.132~5.400 STAT3 1.531  0.503 0.002 4.622 1.725~12.382
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