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Abstract

AIM: To explore the effect of Toll-like receptor
4 (TLR4) on the proliferation of hepatitis B
virus (HBV) related hepatic carcinoma cells
and the underlying mechanism.

METHODS: The expression of TLR4, cyclin-
dependent kinase (CDK) 4 and CDK6 protein
in 36 HBV-related hepatic carcinoma tissues
and matched adjacent tissues were detected
by Western blot, and their correlations in
carcinoma tissues were analyzed. Three TLR4
specific siRNAs and a negative control were
synthesized and transfected into hepatoma cells
Hep-3B using liposomes. The siRNA sequence
with the best performance was selected for
Western blot analysis. The expression of TLR4,
CDK4 and CDKG6 proteins was measured by
Western blot assay before and after transfection.
The proliferation of hepatoma cells was
observed by MTT assay and colony formation
assay.

RESULTS: The overall expression levels of
TLR4, CDK4 and CDK6 proteins in HBV-
related hepatic carcinoma were significantly
higher than those in the matched adjacent
tissues (P < 0.05). There was a positive
correlation between TLR4 and CDK4 expression
(r =0.66, P <0.05), and between TLR4 and
CDKG6 expression (r = 0.57, P < 0.05). Using the
best interference sequence (TLR4-siRNA-03),
it was found that the protein levels of CDK4
and CDK6 were significantly decreased in the
TLR4-siRNA group (P < 0.05), compared to the
control group. In addition, the proliferation
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of Hep-3B cells and the colony formation rate
were both decreased (P < 0.05) in the TLR4-
siRNA group.

CONCLUSION: TLR4 may regulate the
proliferation of HBV-related hepatic carcinoma
cells by controlling the expression of CDK4 and
CDKe.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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T

BrY: ¥ Toll## 2 #R4(Toll-like receptor 4,
TLR4)F TR IF K A8 % P I8 4m 0.3 7849 %5
"6 BAE L.

Fik: Western blotiEM4 364 TR AF X
TR B B R AR MR S AR
TTLR4., B EEGIRH B (cyclin-
dependent kinase, CDK)4#=CDK6#) % & %
KKT, FH oML P TLR4E CDK4.
CDK6Z a6 A M. MEIANAHFZ TR
TLR4#siRNA 5 7)) o — AN T M 25 BB 531,
18 3T g AR5 42 BT % 4m fl Hep-3B, Western
blotik §f ik 1 4% T35 7). Western blotik
Ho i 5% 4 77 J5 BT 9% 48 fe P TLR4. CDK44w
CDK6#)%& & £ A K-F; MTT &%, Tk
F T R 5 B A T T L R4 & K B I &
om e, 3 74 Ak

LR ECRIFEARR RS EES P,
TLR4. CDK4#2CDK6% & #4 %4k & ik K-F
% T A8 L5 57 4127 (P<0.05), A TLR45 %1 5
CDK4. CDK6#) & iA 2 EA8 4 M (r, = 0.66,
r, = 0.57). I ESF ik b A TR
TLR4-siRNA-03. #£ #TLR4-siRNA-03)5, 5
Controlzafat, TLR4-siRNAZL ¥ CDK4.

CDK6% & & ik ¥ [ Z FEAK(P<0.05), AT & 4m
feHep-3B#g A Kik F LB 2 F %(P<0.05),
TLR4-siRNAZH 5%, 1% a5, % (18.77% £ 4.61%)
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TLRAKBWENK S IR F 23R E, EAT
8% ' TLRAE 42 Bl H1 & & 4R B i B 4/6(cyclin-
dependent kinase 4/6, CDK4/6)#9 % ik % v AT )
mALIG SR B 5 B A LARE, REREAR
Fo tm e, K- AR TLR4A 42 CDK4/6 8 F A 3+ T
AT R A8 S M RT 5 2w RO G 78 64 A,
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WEL H55%N. ERE, EhREEES 2L
RUOREVERT A K, £ K X A 70%-80%
RIS 2 YT 4 95 B (hepatitis B virus, HBV)
YR AR B R E. REFRPYRI
HBV JH X B 74 n] eS8 e i 855, i {0
I R AR R .

Toll#¥: 52 44(Toll-like receptors, TLR4)/&
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5 BT BT L R4 R E 22 b i 8 4 M
WA AR SR IE RN B R 22 A 1, Mo 12 2 TR
AT FH A7 B0 00 AT 0 b R A B AR . A
B AR B B (cyclin-dependent kinases,
CDKs)7E 2 ffd J& JA o ke oo AE A e
RILCDK4/6TE 2 Tt i I8 4t A v ik 20K o 5%
WA RS, PP IRC DK 4/6 A 1]
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WS ER 2 B I 98 AH DG VE e 2H 2R AR AR, Al
TLR4. CDK4FCDKG6TE T 2 ) ik
KT, IR M I AH 2. K F Western blotik .

M T TS 58 AT AR 5o B S5, 76444020 oK
BRI 40 F TLR4VH#2CDK4. CDK6X}
FLHETA 1) 5 S AR AL

1 #RRTSE

1.1 4 2013-06/2014-09U 57 2 k2255 Y
J& B B 5 £ B 96 AH O 1 R B A I8 5% 41
S BEES PR AL Z>2 em)brA3661, i 1y
SR ISR ELRHS AR 12, Hoh 2561, %
1141, B TFHER48.00% £4.60% . hrAUy
G SR ERAT. AR AR 4 B AR N
HEEMNEE KRS - WEEREHERS
A% IE . Hep-3B i 4 i 0 [ Hh B R B
S, HVLVEA e SRS IR R b T
U B SRS WA . BRARITE . SRR AN
164035 72 2 (Gibeco A A]), WP H IR LA
F & FI3E), Western blotfhill i (K A= Y He
RAMRAA), Pt A\TLR4. CDK4RICDK6E
£ 7Pk (Proteintech A &), Bk L
YIlgARL F B RIgGH A2 S M A w)), R
Lipofectamine™ 2000(InvitrogenA ), MTTH:
M7 & (Sigmad 7)), WidE= Yl (LA
BHEH R AR, KGR ECRR), BCAEHA
SE R IR &CGE 2 R). i EEEIL
A WTH IS AR R TP TLRAMSIRNA T
I AR .

1.2 7%

1.2.1 Western blot:x# M 2022, mie &k G K
oy kik: 2 IR SE A F 5 VR B R AL
TR UL 23 SRR L VR s R 1, AR
BCAVEM & & AR EE. i (10%5 5 5 F15%
W), £:FLE A EFE30 pg, #47SDS-PAGE
B UK, RIS B A L2 PVDFE, H
5% B G Wk 3 A2 h, TBSTHiBE—Hi(TLR4
1 22000, CDK4 1 : 1000, CDK6 1 : 1000)4 C
I B IR, 5%IBIR Wk A RE B (1 5000)=
T B2 h, T I S ARE A6 & U B - n
RICTAER, RA B, B5%, €5 B RkT
i/, #1885 K FImage-Proplus 6.03K {43E4T
IKPE ST

1.2.2 fmfessFefodh 42 AR Hep-3B#:
BT B 12% 1 6 45 L3 DM EM$5 77 H v,
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R 1 SHENRITIHEIIRAETFHES

EHIRBAR
TLR4-siRNA-O1
TLR4-siRNA-01
TLR4-siRNA-02
TLR4-siRNA-02
TLR4-siRNA-03
TLR4-siRNA-03
SIRNA(-)
SiRNA(-)

5'1t0 3'
F: ATTACCTACCAATGCATG
R: CATGCATTGGTAGGTAAT
F: ACTCAGCAAAGTCCCTGA
R: ATCAGGGACTTTGCTGAG
F: UUCGAGACUGGACAAGCC
R: UGGCUUGUCCAGUCACGA
F: UUCUCCGAACGUGUCACG
R: ACGUGACACGUUCGGAGA

F: IENHE: R: R \EE; TLR4: TolllES{R4.

F37 °C. 50 mL/L CO,}57- M h R R 52, 15
20 M fil A P 1580%-90%, R Invitrogen/y
A G A Lipofectamine™ 2000%% 4415t B 43,
FRE M FIDMEMES 97 3L HEAT #6 e, 1 e
4-6 hfE MRt E AN, BB 12%06
A M35 FIDMEMR; 72 5 1% 7%, 48 h/E He B4 i
MEA.

1.2.3 MTT k4 4% 2 )5 AT J% tn leHep-3B £
Kk JHAL. WEHep-3B4IM, R EEHE
FAANE, TR R B]96 4L (10000/4L),
FHERSNHEA, BAMMTTHER20 pL, T
37 °C. 50 mL/L CO,fF5F4 h, &ik5%
7%, £:4LIN150 uL DMSO, JE%4I110 min. J5E
F AL IR FEE (A) (490 nmi K), $ 4 =142
3R, BCOFAME. MR A A KGR =
(SEIG A 35 A 4oo- XT HEZH P51 A 40)/ X HE 2H
YA 490 X 100%, THEE 20 AR KA 2. SEEG
3.

1.2.4 “FHa 5% LA 45 42 Jg AT % 4 B Hep-3B 5L
KT s Bk 1 JEAL . UK EHep-3B4IM, R E &
RGN, TR B6FLAR (1000/4L),
HAH3INEAL, F37 'C 50 mL/L CO,EE 354
R9%2-3 wk. & 1LRF 9%, PBSTE o2, FS [ e,
GIMSA O 44 110-30 min, 7&¥E G IRT-. B
HLIEH 1048 N BT T b 74 250, BT MA.
THR TR E R (%): SRR = vk 8
T AL X 100%. S5 37K,

St AR KR 5 MR HISPSS19.040 1t
BAEEAT, w E AT RS YRR, fFEIE
AR, Pimean £ SDRIN(AHE 78 fT A £k
BIFF A A ). B A58 (R T SR A H
Ja L 2R 55 A 2 AL R IA K I AR« A
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A A1
CDK6

CDK4
TLR4
B-actin

B15-

TLR4 CDK4 CDK6

D 1.00 -
(o] OO
g
+0.80
I~
=
m
% 0.60
o
O
0.40 - o
0.40 0.60 0.80 1.00
TLR AN Fh &

0.60 0.80
TLR4FHAT R IR &

1 TLR45CDK4, CDK6EBBEZ EURF,AE X AT R RIAB N B2 55 1A A CPIVRIA R AE B4R R TPHIAERME. A: TLR4,
CDKAFICDK 65 H 1T AR AT AR ERss A R 3R 2571, TLR4 . CDRAFICDK 6 I AERRZHEI A

KPR TARR R A () 4

), A1=3243NEEZH; B: TLR4, CDKAFICDK6E [7EmH L M ARR e 2

FERGET D HTREIREE; C: TLR4E 5 CDK4E 7B R PRSI, D: TLR4E H S5CDR6E HEREZHZ
FRRZRR ARSI P<0.05 vs SES5ZA4L. T 2R NT: Eo21 4, TLR4: TollFE32fR4; CDK: JEHHEE B {{Rsii it

KA 73 BT (PR 26 e L 23 9 B R IA TR AE %
PR, 2 5% 72 55 A B A e 2H T R T
ZEOY BT T A SRR 25 o3 A, 7 2240 Jed
e /INEEVR(LSDIE) B8 Dunnett's T3EATH LG
B, P<0.05 N A G R L

2 BR

2.1 TLR45CDK4. CDK6% & £ RN X 48
KV RT R 4B LR B AR R S AL AR 69 Rk B AR
* P 5Hr Western blotyd 536451 2,84 T %8 A
N I g8 S AH R g8 55 ZH R TL R4, CDKA4AN
CDK6%& [ ¥#RIE, HX36%HLFTLRA.
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CDK4FCDK6 % [ & F X A8 50 K I, ¥ 4
ZUHTLR4. CDK4RMICDKG6HE Sk %
KK PR TRBAHN, ZRAE8IT%E X
(P<0.05)(K1A, B).

BE— B AR BT R I, 3641 3,
H50%(18/36) 3 TLR4E A = T 55 440
I E N, CDK4H HER H L P R E W
T ML, BHAMKIENHTRY], TLR4Y
CDK4#E B IEH =@ = 0.66, P<0.05). [EFf,
55.6%(20/36) i H LA TLRAMC DK 62 1% /K
PR TR SR R, HAE A SR R
B/ R IEM SR @ = 0.57, P<0.05)(E1C, D).
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B 2 BRARIEERRTINES24 NERIERME T
SMEZ(x 100).

A o IV
N PR S
(\\So . &P‘k Q}(’s ¢ = %A,Q
o ENE\ RS2
B 10
T
08| T
B
% 2
0.6 |
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|
Mo4l
&
® 02 ﬂ
0.0
e

o Q)
o™ r;\?“$?& ) N

AF QA
3 SBEPADTIRIZENRIXER. A: TLRATESEE
YU E A RIASEE, B: TLRAE ST E TR
TREESSHIRRIRIEL *P<0.05 vs ControlZH; P<0.05 vs TLR4—

SIRNA—01; P<0.05 vs TLR4—siRNA—02. TLR4: TollFf5%
154

2.2 ME R LB THAFINE TR
Ao

2.2.1 Jig oAk 4% e s R w Al R PR o 1A
P yh i YT 41 N 40 i Hep-3B S,
FE A% (X 100) 4L B TR 38 I 9% Ot 12 1 Bt 0 4%
SETOLEAMREHEN, BELIHEC10 I
BF, W el B 7 1 40 B 00 T 4 bR R
R YRR, 25 R IR YR IE88.00% £
3.47%(2).

2.2.2 Western blotix 4| &-28-F 3. 5 71 45 4 J&
*FTLRAM T AR 5 IE 5 40 g 20 A1 31 1+
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Control SiRNA(-) TLR4-siRNA

A

B-actin
B 15
H Control
H siRNA(-)
O TLR4-siRNA
141 0L
X 1.0
e
{1
ggO.S F
a a
0.0 ﬁ
TLR4 CDK4 CDK6

4 TLRA-siRNAZARTEEZBEECOTLIRA, CDKAFICDK6ZEH
BYZRIAIKFE. A: TLR4, CDK4FICDK6{/ETLR4—siRNAZH
FHEMIE & AR, B: TLR4, CDK4FICDK6
FETLR4—siR NAZH IR i 8 (B RR IR EE D H TR
[&. *P<0.05 vs ControlZH. TLR4: TollFES5{AK4; CDK: JEHA
E IR

B, 9407 5 TLR4-siRNA-03
J&, e fiHep-3BFTLRAE HRIAEH &
N BE(P<0.05); T IE 4 i 2 AN BA 1 T8 A
Mz [ 2 F g E L (P>0.05), [F] 4L
T4 TLR4-siRNA-01. TLR4-siRNA-02]
TR REAINTLRA-siRN A-03 -3 7 51) 1 i
(P<0.05, P<0.05)([K3).

2.2.3 Western blot;x#4 M TLR4-siRNA-03-F 3£,
J53) 5% 3 )5 I 9% tn leHep-3B P TLR4. CDK4
F#2CDK6% & # & ikt 0L: TLR4-siRNAZH AT
Y1 HF TLRAFRAK Y [, CDK4FICDK6E A
(2635 7K P 2415 C ontrol 4 B B FE 1K (2<0.05),
M ControlZH MsiRNA(-)4L T 4 il H TLR4
CDK4MICDK6#E HRIE KV £ 7B g1t
= L(P>0.05)(El4).

2.2.4 3 FTLR4-siRNA-03-F %57 5 3+ I 55
Hep3Bm e 3§ 7 4t 71 69 % wm: WA K 2k
145 Rl B 5ControlZ b4, siRNA(-)4H
Hh RTS8 20 PR AE 12-36 A i) A= K 3 2 1) 9 1
(P<0.05), MJ5, AMIGTEE JIKE, ZRTC5
R L (P>0.05), T TLR4-siRNAZH 40 i

3033

mizRAEE
AR BE R AT
RTLR4A B £k
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Fk Rk TR
FF % A8 % P RT S
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) 7 0 — AN #T
W e b
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R 2 MITERSUTLRA-siRNA-03%5 2 M AT MBI AT Y S2 0

\ A{E(490 nm)
678] Control48 SRNA()4R TLR4—SRNAZR
12 h 0.400 + 0.052 0.408+0.036 0.383+0.055
24 h 0547 +0.045 0.471 +0.034° 0.390 + 0.058°
36h 0.974 +0.063 0.891 + 0.065° 0.523+0.051°
48h 1.198+0.048 1.167 +0.030 0.667 + 0.046°
60 h 1.493+0.042 1.456 + 0.041 0.834 +0.062°
72 h 1,824+ 0.051 1.791 +0.057 0.969 + 0.047°

Ao,

- siRNA(-)
—- TLR4-siRNA
—&— Control

1.5

§1.0
0.5
0-0 1 1 1 1 1 1 1 |
0 10 20 30 40 50 60 70 80
t/h
Control SiRNA(-) TLR4-siRNA

5 MITREARTIZLER. A: MTTEZARMTLR 4—siRNA - 035550 F i A b

RN B b TR S GA

TLR4—siRNA-035EGU AT AMiE ra b AR AE /). TLR4: Tollff~Z{A4.

TE12 )G A A B B SR, 39 5 52 31 B R 410
fill, Z R A G2 L (P<0.05)(F2, EISA).
AR e PSS SRR TLR4-siRNAZ .
ControlZH FlsiRN A(-)2H () 50 B 2 AR VN
18.77%+4.61%. 80.42%+8.23%. 78.46%+
9.06%; LjControlZH L4, % Y*TLR4-siRNA-03
T3 51 J5 Hep-3B i 40 i ) v B 4E 75 50 2
F, ZRA G R L(P<0.05)(EI5B).

3 e
FLRT, W 7 L I 0 o A 48 0 Bl 42 42 A
P A NSRRI RE. e AR R
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i, ROEIEFER, BRSPS, TS 2 K4
s R HE R T T e R 2 ek, BT
ARAGST VIR R 0T I E EF B, JFAT A

é‘fiﬂlﬂ:f ﬁ%%f%ﬁ@?ﬁf%%&

%nxﬁ,ﬁ, 41ﬁxeﬂ¢ﬂ€14§éﬁzﬁﬂﬁiﬁaﬁﬂﬁ. 1E
W E R 5 28 5 99 5 M BT 9% 25 DA O,
CBURE 9K SR I g 1) 4 1 BB )R 7 R R E
) KM 3t

BV, EANEFRITLRE A S R Toll
EARAREER R, 564 NTLR4
H . TLRAZNJFAH X7 F i (pathogen-
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associated molecular pattern, PAMP): 515
A —Fh, B TTLREGEH I — 61, AT
9q32-33, FA8TINEEM, cDNAK/NK
3811 bp. TLR4 & —FeH fAMX . HJit X A1
M XALR ) T A Es i . H Al & & ks
TLRABE AT RS 5 PR 45 & AN TERC AR, IEvT L
WS PEIC A R AR e 45 B TLRA DL 22
FRBA 2 1 2 T ) T 22 0 AN PN 7 3K 0 IR A
N B AMEE R AA 5, TRk R] 5 B S R
Bk, NI BEFELPSEGHEA. CDI4,
BEFE L 22 5 gk s £ 2R
WOE B H B B# (mitogen-activated protein
kinase, MAPK)KJ%. AP-1. THFEIMITH
“F(interferon regulatory factor, IRF)5 LA & 1%
A -F-kB(nuclear factor kB, NF-kB){5 5 i i
S, 8 E BIRORER R VBN T, 1 B R
6. FEFUM. FAAEKET-p15E, 574
RIE SR, TLRAIE T LR il (8 A Y e Ak =
A MR EA. JAEREAA. FY4EREE
HHREDA FT B R e W R 4E, 2 59
JE G JORE RV 5 TLRAAG Il 3=
B0 NBERE 4> 4K R T-(myeloid differentiation
factor 88, MyDS8&)Mk#i it # T ik /2 Ff1 4k
My D8 1 % F i 42 Wy Ffr. ZETLRs MiEA
YF2 5 IRAH G A5 5 70, Wl NF-xB/
p38. MAPK. Jun/c-JunZJ& K i i H(c-Jun
N-terminal kinase, JNK)FIZH i 7ME 5 4 15 3%
fi(extracellular signal-regulated kinase 1/2,
ERK1/2)%(5 5@ 8. R 57 M0 a0 51 i
JE A HMIPC3H TLRARIA T LA 2% 3% HilMyD88
Rk, fF77 4 FITFN-BFIIRF-1 173 T F%, M
5 AL 41 0 400 B 1 A T . Wei Y
KITLRASEIE ORI R R AR A R,
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