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[Abstract] Objective:This paper focus on the correlation and clinical pathological significance of toll-like receptor 3 (TLR3) and
its signal molecules TIR-domain-containing adaptor protein including IFN-B (TRIF) and autophagy related gene,L.C3 and Beclin 1,
expressions in human hepatocellular carcinoma (HCC),and its relevant mechanism. Methods: We collected and followed-up 101

cases of HCC cases,and built tissue microarray. HE staining for HCC tissue differentiation and immunohistochemical staining were
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performed to detect the expression of Ki-67 (cell proliferation marker),TLR3,TRIF,L.C3 and Beclin 1,respectively. TUNEL was
performed to detect the apoptotic signals of cancer cells. Statistical analysis was performed to analyze its correlation with cancer
clinical pathological factors and prognosis. Results:In HCC,the expressions of TLR3 and TRIF were positive correlated (p=0.640,P <
0.001). Its high expression was positively correlated with HbsAg infection, cirrhosis background, cell apoptosis index(Al) and total 5-
year survival rate,and negatively correlated with cancer cell proliferation,vascular invasion, Edmondson grading and TNM staging.
Beclinl and LC3 expression was significantly positive correlated (p=0.587,P < 0.001). Both high expressions were respectively
positively correlated with vascular infiltration, Edmondson grading, TNM staging and cancer cell proliferation, but negatively correlated
with apoptosis index(AI) and 5-year survival rate(P < 0.001). TLR3 and TRIF respectively negatively correlated with the expression
of LC3 and Beclin 1 (both P < 0.001). Conclusion: The expressions of TLR3 and signaling molecules TRIF, cell autophagy related
gene Beclinl and LC3 respectively influence the biological behavior and prognosis of HCC by regulating cell proliferation, apoptosis

and autophagy. There are cross points existing between Beclinl mediated autophagy pathway and TLR3 mediated apoptosis pathway

in HCC. Abnormalities of the two pathways may be one of the mechanisms in HCC occurrence and progress.
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Figure 1 Expressions of TLR3, TRIF,LC3 and Beclin 1 in cytoplasms of HCC (immunohistochemical S-P,x400)
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P < 0.001;p=0.375,P < 0.001) Edmondson 53%% (p=
0.271,P=0.006;p=0.422 P < 0.001) F1 TNM 43 (p=
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Table 1 Correlation between TLR3,TRIF,LC3 and Beclin 1 expressions as well as clinicopathologic parameters in HCC

o s TLR3 TRIF LC3 Beclinl
- + ++ - + ++ - + ++ - + ++
RS
<50 % 52 23 13 16 17 13 22 14 26 12 11 27 14
=50 % 49 19 13 17 21 10 18 17 19 13 16 25 8
XA 0.322 1.124 1.331 2.552
P4 0.851 0.570 0.514 0.279
51
5 73 30 19 24 28 16 29 21 35 17 20 37 16
% 28 12 7 9 10 7 11 10 10 8 7 15 6
18 0.027 0.123 1.226 0.079
P1{a 0.987 0.940 0.542 0.962
Jiged AR
<3 cm 14 5 4 5 5 3 6 3 8 3 3 7 4
>3~5 cm 35 13 10 12 12 9 14 12 16 7 10 17 8
>5 cm 52 24 12 16 21 11 20 16 21 15 14 28 10
2 H 0.011 0.482 1.984 0.783
P1{H 0.994 0.975 0.739 0.941
JiREAEL
kil 72 32 17 23 25 17 30 24 31 17 19 37 16
2K 29 10 9 10 13 6 10 7 14 8 8 15 6
NakIE] 1.027 0.908 0.828 0.034
P1H 0.101 0.635 0.661 0.983
il S0
A4 66 26 19 21 25 16 25 17 34 15 15 34 17
[HH: 35 16 7 12 13 7 15 14 11 10 12 18 5
A H 0.949 0.322 3.898 2.525
P{a 0.622 0.849 0.142 0.283
HbsAg
A4 73 38 18 17 35 13 25 24 32 17 19 38 16
BHYE 28 4 8 16 3 10 15 7 13 8 8 14 6
X MH 14.162 12.214 0.668 0.068
P 0.001 0.002 0.716 0.967
AFP
<50 ng/mlL 38 16 8 14 13 10 15 9 19 10 8 21 9
=50 ng/mL 63 26 18 19 25 13 25 22 26 15 19 31 13
Nkl 0.849 0.525 1.441 1.005
P 0.654 0.769 0.487 0.605
IRIEIA
¥ 62 30 20 12 33 15 14 22 27 13 17 31 14
H 39 12 6 21 5 8 26 9 18 12 10 21 8
X 18 13.152 22.280 2.166 0.144
P 0.001 0.001 0.339 0.930
&= 1E
J 66 19 19 28 14 17 35 25 33 8 21 40 5
H 35 23 7 5 24 6 5 6 12 17 6 12 17
Y H 13.728 23.049 16.748 22.567
P{a <0.001 <0.001 <0.001 < 0.001
Edmondson’s 434%
[~T 48 8 15 25 5 10 33 20 21 7 23 19 6
m-~v 53 34 11 8 33 13 7 11 24 18 4 33 16
NIl 25.283 37.768 7.424 21.490
P1{E <0.001 <0.001 0.024 <0.001
TNM 431
[~T 44 8 16 20 7 14 23 20 14 10 21 16 7
m~v 57 34 10 13 31 9 17 11 31 15 6 36 15

1H 17.583 15.732 8.503 17.552
P{E 0.001 <0.001 0.014 <0.001




<1290 - [

PN

536 &5 11
2016 4F 11 A

2.2 HCC ¥ TLR3.TRIF #= LC3 Beclinl % ik 5 i¥
JBIG AR WY K A

A HCC H 4 Ki-67 A1 TUNEL [ 325 K63
YT {5 T IR AZ N (B 2), HCC
TLR3 . TRIF 1 LC3 Beclinl 3k 5 fvgg 58 FH -
BEZRILEE 2, A7 UL TLR3 [ TRIF ,LC3 F1 Beclinl 3
ik 5 Ki-67 1 AL 34 B 32 MM (P 15<0.05),
TLR3.TRIF %3k 5 Ki-67 £ A% (p=-0.337,P=
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Figure 2
(TUNEL hybridization) (x400)

3 HCC i Ki-67( % A4 S-P 3)#1 TUNEL PR3 % (Tunel BEUZZ235 )7l (x400)

Ki-67 expressed in nuclear of HCC (immunohistochemical S-P) and apoptosis signal expressed in nuclear of HCC

% 2 TLR3.TRIF.LC3 #1 Beclinl &i%x5 HCC H#HEIFTHER

Table 2 Correlation between TLR3,TRIF,LC3 and Beclin 1 expressions as well as the proliferation and apoptosis in

HCC (n=101)
= L Ki-67 : Al
<10% >10%~25% >25% X*{H P <10% >10%~20% >20% x*{& P
TLR3 12.787 0.012 32.754  <0.001
- 42 8 22 12 22 19
+ 26 13 9 4 6 11
++ 33 18 12 3 2 13 18
TRIF 29.974  <0.001 40.742  <0.001
- 38 4 21 13 22 14
+ 23 8 10 5 7 9 7
++ 40 27 12 1 20 19
LC3 22.251 <0.001 10.273 0.036
- 31 21 6 4 12 15
+ 45 12 27 6 12 22 11
++ 25 6 10 14 9 2
Beclinl 41.679  <0.001 23.930 <0.001
- 27 22 3 3 16 8
+ 52 16 29 7 12 21 19
++ 22 1 11 10 15 6 1
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18.8% (19/101),1~3 N IL T 27.7% (28/101),3~
5 FENIET: 20.8% (21/101),5 4FE LA F1FTE 32.7%
(33/101), 43#7 TLR3 TRIF LC3 Beclinl fJFRik 5
HCC MG ICHR (£ 3), A HCC 1 TLR3,
TRIF LC3 F1 Beclinl 7E 85 AR 5 A A4 iy
FIRZERA G #3E X (P ¥<0.001) ,TLR3 il TRIF
TR B 5 AR R IEASE(=0610,P < 0.001;
r=0.561,P < 0.001), LC3 F1 Beclinl & 423543 1]
HEFE SIEAAFEAMLE (r=-0.664,P < 0.001;
r=—0.444 P < 0.001) , i Ff| Kaplan-Meier 4=1750#r
78 TLR3 Fl TRIF 35 5 BA A7 36 5 W25 IEAH G
(log-rank test,P < 0.001), LC3 Fll Beclinl £ik 5
PR B BB UM L (log-rank test, P < 0.001,
K3),
2.4 HCC *F TLR3.TRIF #= LC3.Beclinl & iA #9548
KPS

X Spearman 245 M &4 7 HCC  TLR3,
TRIF 1 LC3 Beclinl FikEIMAHERR, Z5HRE

7~ :TLR3 5 TRIF £k 2 B EIEM K (r=0.640,P <
0.001),LC3 5 Beclinl ik 5 i 2 1EAH ¢ (r=0.587,
P < 0.001);TLR3 HI TRIF ik 55 LC3 Fik M
Beclinl %ﬁﬁ%@%ﬁ*ﬁi( Kl 4),

3 9t i

TLR3 [FIFFA ) TLR —FE #0021 BB IR
Z 5MNESHS . TLR3 5HA TLR R,
TLR3 A1 7% 45 2 (1 BE A 23 AL 5 7 88 (myeloid
differentiation factor 88, MyD88) Ifij J& il i {K #i TRIF
IRRPE Y TEVFZ MR h B AN R R B Y TLR3
Feik, ARWFFEAE HCC 481 R e 1AL SP kA
I TLR3 F1 TRIF K1k 253518 58.4% (59/101) Fl
62.4 % (63/101) , BHPERGIN 25 5 SCHRHGE S
HA4 HCC " TLR3 5 TRIF ik 2 IEMRE (p=
0.640,P < 0.001), TLR3 FI TRIF 355 HCC I R
s DK 2 1 4 B 45 S s TLR3 Al TRIF 76 J2& 75
HbsAg Yy Al 145 RE  Edmondson 43 2% A1

% 3 TLR3.TRIF.LC3 #1 Beclinl &ix5 HCCHSHIX % (101 )
Table 3 Correlation between TLR3, TRIF,L.C3 and Beclin 1 expressions as well as the survival rate in HCC(101 cases)

" HA7 [n(%) ]
F3ES 1% gy Spym X fH P{H
TLR3 39.332 <0.001
- 42 40(95.24) 2(4.76)
+ 26 19(73.08) 7(26.92)
- 33 9(27.27) 24(72.73)
TRIF 31.819 <0.001
- 38 37(97.37) 1(2.63)
+ 23 16(69.57) 7(30.43)
+ 40 15(37.5) 25(62.5)
LC3 53.934 <0.001
- 31 5(16.13) 26(83.87)
+ 45 39(86.87) 6(13.13)
+ 25 24(96.0) 1(4.0)
Beclin 1 28.719 <0.001
- 27 7(25.93) 20(74.07)
+ 52 43(82.69) 9(17.30)
+ 2 18(81.82) 4(18.18)
A 100 ~TLR3- B 100 _tRiF- €100 ~Beclinl-
~TLR3+ ~TRIF+ ~Beclinl+
S 80 TLR3++ o 80 “TRIF++ ~Beclinl++
g&/ 60 4:‘1'/ 60 J;ﬁ/-
& 40 & 40 el
Bl 20 # 20 #
0+ 04 0l 04
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100

AAFITTE () AAEI A ()

AT () AT ()

3 HCC &3 TLR3(A).TRIF(B) .LC3(C)#0 Beclinl (D) 3i%#) Kaplan-Meier 4 77 i 2k
Figure 3 Kaplan-Meier survival curves of HCC patients with expression of TLR3(A),TRIF(B),LC3(C)and Beclin 1(D)
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Figure 4 Correlations between the expression of TLR3,TRIF,LC3 and Beclinl in HCC

TNM Fr IR R i Rk 2 R A G R (P
¥1<0.001), I H TLR3 I TRIF 3k 5 35 e
£ HbsAg B YL FIAE LT 5c 2 IEAHXE (P=0.001), 11
514727 Edmondson 232 A1 TNM 4382 71 4H %
(P < 0.001), CHKRIEZ HBV 5% 3 K /N B 5T
TLR3 FEPERCAR 24 h I, 5542 INF-o Fil INF-
B, HWHl HBV 7EFAE R A9 I, Ui TLR3 &2
HBV J&LJ5 19 g i), A 9845 R4S R T7E e
£ HbsAg JBYLHT, JEEE dsRNA K IRFEA0 i e ik 1)
dsRNA $4 AT 3005 [P ed 40 L 9 TLR3 Mbeim 264
FH] HCC f HBV B4 & TLR3 JI& 1 36 filf 14
Okada ZIff] Poly I:C(—7#h dsRNA, TLR3 A FLIA )
TG INEUE U A APEIR VA4 (primary biliary
cirrhosis, PBC) B A | 5 A2 PBC #HM, #2755 TLR3
5 PBC My R WHLEIAE G, X 5A RO 8 1y
TLR3 F1 TRIF 5 FAf4b 8 5t 52 IEAH DGR 45 3R — 3,
AHFFE 45 F A g 7% TLR3 Al TRIF FEik 5 Bl ifn 4
=R MAEE, TLR3 {5 5 38 %0 19 IFN-a 11
IFN-B #RGE@ I b-FGF mRNA 12 [ 7K F-4 ]
M AR BT PR CHE A I A4S A W5 5 R 7 IFN-
o HLREIN AR P P4 B2 AT RS . IR RIS A
UESE dsRNA fEFE A ERIK P Bz A0 98 T3¢ HL A
HIE A", [BHIER] T HCC H CD34 Jefaig
14527 BF 5 TLR3 Fll TRIF 21k 2 HAHG, IF H 4
N B T4 M B %05 TLR3 A TRIF 263k & A

KM I TLR3 S HAF 543+ TRIF ZEA i e 4
LA K g T B 3 R A1 ol kg v i 2 il 38 (4T B, 2
T 410 <6 e 7 B IR R, IE AR B A 45 AR R
TLR3 A1 TRIF ) 2 ik 5 98 Edmondson 43 2% F
TNM 2 A%,

AWFFEAE R W] TLR3 | TRIF K3k 735 Ki-67
B, S0 AT 2 IEAE, %45 R T
HCC v TLR3 {5538 i B b A ) A AROR T
SEURESE & B, TLR3 1l DL B 3 S N FL AR IR 41 i
FIRT, HJHT- 5 Poly 1:C S FIHKHITE R, Jiang
SEUSIRFE ST &% B, Poly 1:C #43% TLR3 15 518 1%, v LU
Hh5R N Er 85U Hela 4HHE AN U798 MCA3S 41t
XoF 2 P A TS )00 S e B 2 75 R 7 P e
HEA R AR, AR S5 5 A A B 5 2208 4
L JHCC 4 i ) i 4 B 9 40 B (LN AT PC3) A it
I8, K TLR3 5| e 4t e s S B 1 75 5 T Al T
TES 0 E R A D TLR3 BT 70835 S 40 i g 7
(] IS0 T 2 I3 58 . Shime 5558 R WK Poly 1:C
IS P B 2 R TR Lewis filifes 40 i &5 19/ U R
R vh 25 | e b iR o SRR R 1 B s 4 i
A AR PR A AR A, $OR T4k TLR3 7T R
R IR S VR YT T 7 1]

AWFFE BB T TLR3 AR5 5 HCC &
HWG M E XL ARYURH S FBALERN 32.7%
(33/101), & Log rank e K Kaplan-Meier Jaey |
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2 R TLR3 KHAF 540 F TRIF 2R3k s 41 10 f5
B, X T e F HCC mf TLR3 i 72 3 ek 1
i 240 BEL P U T, IS PR 200 A e 346 B R il AR
4R & #8278 HCC 1 TLR3 F TRIF Y/ 221k Af
VE R e 85 TS A TR 2

TEMIRE KA R Rt R v 20 B A
B X a) i — 7 1 7 1k B s 0 9 & R
1 240 B 25 1 SRR ok At R A 5 55 — T T M g
Y AR A A A7 R0 4 Jo Rl ot e g a0 e AR AR
TR e 400 i 2ok & A 1 WA A 1 A A
MRS, WA mT 3 o PR i PR AR 98 E A fef e
HH RLAE S T A I B e e i | £ e A
K200 ARWFE N e el Ak SP iR HCC H Be-
clinl f& LC3 & ik K 43l 2 69.3% (70/101) Fl
73.3%(74/101) , i Fih 2 3 LA G, PIHEARRY
1 EEFIRF T AE A HCC [ WIS sh g i H.
Beclinl Al LC3 #3143 15 Ki-67 ik g i 45
1721 . Edmondson 432 A1 TNM 232 IEAH2E, 5 AL
R 5 AERDAEAE R R ARG, P27 i eg 4 3 28
KA AL AR 5 R i E R A IR
FRE L, dERR R AN M 0 A= A7 S 5E ANtk e | R e AE
HCC e 20 B & 26 11 W T8 22 118 J2 — i 40 B A6 A7
B, 575 254 2,

TEAYIRN AW S T AR IS AFAE R, TE4S
B SN AT UM B I a3 A i A K T
FICHE P A L 2 7 55 LA AR 3 B 4 . PSR 4
HWEFET-fEME kAR RTIMHEXR 465
A A A A B8 S A o B R 45 2 H A b e
FE I R I 3K B ] XS O b A s AR A
o AL B AF sk S 2 T R 36 L kg 25 AT+ 4y
TR X, FEARESE WS 2 40 [R]e H BE E
W 5 A T (T A SRR AE 5 A5G R R 3k, 11 TLR3
TRIF Beclinl } LC3 My[RIETERIA, IEAN Chuang 552
TERFSY Poly 1. C Vs NP2 BE20 MLJE il vh  TLR3
AR T B LC3 BTk, 2 H A0
JHT-ATREA A WS & Al sET- AL 1 = 5> $2
7~ TLR3 ZEAEZEJA Tt ol DA S [ e, ASBF
52 % 5% HCC H 2R v TLR3 \TRIF \Beclinl } LC3
KA, S TLR3 {5 538 s 5 | i 40 i 4
T FR AR R 2, 255 7R Beclinl
LC3 IZRIA 0535 TLR3 \TRIF 3k & FuAH % | #Em
Beclinl /5 A W5 Bk 1 2 5 Wi TLR3 5%
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LA Y LC3 B/ 2 RE N 1
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TLR3-TRIF {55 &0yl TR ot 4 i
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TRAF6 (tumor necrosis factor receptor-associated fac-
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FIRT1 KB NF-xB 1 IRF3 (%5 5560, i Hix—
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