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[ Abstract] Objective To investigate the role of Toll-like receptor signal transduction pathway
on the process of endoplasmic reticulum stress and inflammatory reaction induced by tunicamycin (TM).
Methods The transcription levels of IRAK1, TAK1 and NF-kB genes in HepG2 and L02 cells treated by TM
were detected by real-time reverse transcription PCR, and the expression level of protein related cytokines
was detected by Western blot. Results The levels of GRP78 (marker of endoplasmic reticulum stress) in
HepG2 cells and L02 cells significantly increased after treated by TM. The gene transcription and protein
expression level of NF-kB (marker of inflammatory response) were both significantly increased in accordance
with the concentration and action time compared with those untreated by TM. In Toll-like receptor signal
transduction pathway, the expression of key cytokines like IRAK1 and TAK1 showed an increasing trend at
gene and protein levels, all with significant differences (all P < 0.05). Conclusions After the stimulation of
TM, endoplasmic reticulum stress and inflammatory reaction were induced in HepG2 and L02 cell lines. In
the endoplasmic reticulum stress induced activation inflammatory reaction associated with Toll-like receptor
signaling pathway, Toll-like receptor signal transduction pathway in the occurrence and development may
have a regulatory role.
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Toll¥: 5244 (Toll-like receptors, TLRs) %
AR FL Y CRBI3ANE , Hod NRFER
H ZI104, TLRsJE THLA A2k (pattern
recognition receptors, PRRs) ZXjf, iR 7 & {4
SF A YDA 5y -9 JE AR 5 73 720 (pathogen-
associated molecular patterns, PAMPs) "I, HA#f,
XITLRs & HA S HME 57 @ G 2o,
HEZAEHERE: (R 11 & ORI, 5l
RAE RN SRR AN, A SRR R
R ARG G 6™ RIS (endoplasmic
reticulum stress, ERS) JEF87E &Ml 2= 11E H
T, AFThRE AL BLCa A R b R A B R
FEER, HIE 55 S @B BOE RS, ERS
A% S & R T 2 78 (glucose regular protein
78, GRP78) [HFIA", W% GRP78HE K 4 ¢ i
Faksye, ik, XTGRP78% H A & 4l F VRS
TERSIRA I H I . TERSHNJEE S M [ FAEE )
ZHEKR, AR MERSTET K/ EIT S
A W (unfolded protein response, UPR) 5
NE-«BIIVE I Z 5 RORE B, 5 2T 3R 0E
TFHIFRIE R AE T RAETY . (HERSS S K 5| i
RRESSLRIRE i 23 WL 6k = HERA AR T o AR
FOXT TOLLAE 2 ARAT 5 i 5 108 R A A J5T I 82 S0 TG
PR NI AR A S FE AT B R AR A AT T
SEESPERR AT, BRE IR

PP

— SRR
K% (tunicamycin, TM) i H % [FSigma
Ad] (885 T0652) . HepG2HIL024H i & N A
WFRFTR AR, B TIPS —180 CHlAK
WIPRAE. RPMI 164035753 (185 21875) Alffi
135 AGibco AR = i (B, T%5: 10099) .
Total RNA $2HUR 7 £ E.Z.N.A." Total RNA Kit [
It [ 22 E Omega Bio-Tek A& (185 : R6834) .
— 53 5 R 7 & 9 Thermo Scientific A & 72
M (EME, 1895 K1622) . GRP78. IRAKI.
TAK1. pp65 5 55 [EHL 1A H 3 E Abcom A ]
RS KUCH: ab21685, ab67841., ab109526.
ab6503) , GAPDH—#i (#%'5: sc-25778) J ik
= (185 ZDI-5306/5307) RAbniH AL &
AEVIEARE IR AT = AT S PA A T A

MIHRAR (R 5k, H#ILEL.

L SRR

1 YHfRERE 77 HepG2ANLO2ZMA 5 Azt == T
WERFKIIRAE, TR, ShHvking37 C
P IR, 1200 vmin 0 (B0F4Er =135 ecm)
Smin, FF_FIER, INEERFREREEMARTHH. K
A37C. 5% CO,. MuRgEEdnfEks bR, &H
MELIR, B2 RARIE AN MR 751 U £ i R 0
SRR B 4 TR R AL AR, LA BEFHPBS IS 77 2k
37 ‘CHi#410 min,

2. YUM0 RAEH B RUEE T WS A AR KB
B, RN EOA A KA M AT A 8 2R ) o LR
2 5 mg/mIAT10 mg/mIyR B AR 5 2 M) HepG2
FILO240 M, Z5¥iilik12 hfl24 h/g e idnfe. 7
IR AN B IR, A JEPBSIE W3, A
JER IS/ 20 55 240 PN JH 462 min, O] mlfs 7R3
2 b fEEE AL . B0 ML 200 r/mingS0ry 5 min,
7 BIEW, B A Ay O PR ECS RN AR AR 4%
M, —80 CfrfF.

3. SERF 7 8 EPCRIEFMIIRAK L, TAKI,
NF-kB mRNAZ%IA: KHE.ZN.A Total RNA Kitif
Gy B4 S A ERNA, 7GR E i
IR RNAWR A S & o HR R4 Sl & U i
WIRHATRT-PCREEE, SR MAR RS0 pl, VAK F
B4R, 5% OneStep RT-PCR buffer 10.0 ul, Dntp
Mix 2.0 pl, OneStep RT-PCR Enzyme Mix 2.0 pl, 5x
Q-Solution 10.0 ul, RNase inhibitor 10 pl, RNARER
1.0 pg, 519K )% 50.6 umol/L.

PCR S5k T fEH 73952 'C. 58 CLLK
52 °C, B-actinfE NN SHERH . 18 ABI 7500520 %
FE EPCRAXL, 7500 system SDS #4147 45 7
o

4. Western blotfIITRAK1, TAKI1. GRP78. pp65

&1 51055

GIEVE2R S SIS (5°—=37)

F: ATTGGCAATGAGCGGTTC
B-actin

R: CGTGGATGCCACAGGACT

F: TGCCAGGACCAAGTATCTGA
IRAK1

R: GTGCTTCTCAAAGCCACTCC

F: AGCTTTATGGAGCCTGCTTG
TAK1

R: AGAGCCCCCTTCAGCATATT

F: ATGCGCTTCCGCTACAAGT
NF-xB

R: TGGTGGTATCTGTGCTCCTTC
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HERE: AR EARE R BB HepG2 L0241
12 hik24 hf5, 4HMZIEmRH G S 20 IF T —80 CHk
7o EX4.5 x 10°/mIZNu R 1.5 mlgs O IR H
PR (RIPA) 50 ul, RGEHRAD RS, VK
30 min, 4 °C. 12000 /minC»15 min, B &G
IIAHTEILS mIE A . FRIUE & A4 BCAR &
DA J5 4 8 REAARAR, HX20 pgfs 1 EAE R E10%
SDS-58 M ik 2 ke, 220 VAE & HLIK & f /N
Marker5E 20 HF, WL . FERREMH 55 % BSA
(3 VPR R 25 i3 A1 b $0d B — B0 T4 C ok
NI E IR, TBSTUME3 G E HIKE i siRiE
IRIFE L he NFHA AL RIGAHAR, BA7EEE
38

=\ Guis b

8 FISPSS 16.0% 1147 84k 73t . RT-PCRA
WA 5 = AF FH 5 HepG2HTLO24H it r 8- 3k (R 75 AH o)
& DL J Western blotfiilll % & R IA AN &, M
THEBE R B 2 IES A0, Dy £ s8R, A S

TEMNBHBAT T Z 0. UP < 0.05HZERHEA
GiitEE o

& R

—. SEE U E EPCRAL I

A5 P A () A4 65 2% B AN ) S iHep G2 F1L02
UM f5, IRAKI1. TAKI1FINF-kB3E K ik HA 4
TRz, SO A R 2 O B ZH A LU e B TR Rk
THE (P 1)< 0.001) , H10 mg/mljilj 24 h4l /K
FrEo R, WER2: SRind s B A &
FERR LA WL .

—. GRP78. IRAKI. TAKIFlpp65% %Kik

HaantB4AMtt, GRP78. IRAKI. TAKI
Fipp65iE /LI R E 2 =i, 55H
SR 2 I HA G ¥ L (P < 0.05) , Hi
TM 10 mg/mIy [ 1324 heH & ARk B,
B IRy HTAE VE W %3 ~4; GRP78. IRAKI,

2 HAMMET mRNA HXFRIEKFE (x+9)

L PR AR X Rk

4H 5 IRAK1 TAK1 NF-Kb

HepG2 L02 HepG2 L02 HepG2 L02
2 AR A 0.111+0.113 0.130 +0.027 0.197 +0.007 0.213 +0.036 0.129 +0.028 0.090 +0.013
5 mg/ml 12 h2i 0.527 +0.190 0.346 +0.101 0.412 +0.061 0.452 +0.100 0.401 +0.032 0.415 +0.059
5 mg/ml #1124 h4l 1.106 + 0.215 0.903 + 0.081 0.894 +0.081 0.824 + 0.052 0.766 + 0.048 0.756 + 0.060
10 mg/ml #1324 h#H 1.263 +0.249 1.073 £0.189 0.983+0.115 0.994 +0.112 1.007 +0.122 0.920 + 0.029
P, 0.003 0.010 0.068 0.545 0.631 0.051
P, 0.015 0.002 0.016 0.020 0.033 0.018
P, < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Ij: Plz Smg/ml ﬁm%( 12h’£ﬂ VS.'/}_?EIZH, Pz:

5 mg/ml 3% 24 h 4 vs. EAMH, Py:

10 mg/ml Hl#4 24 h 4 vs. 25 H4L

W ¥ HepG2 4HMIAT LO2 4HAE5> N 4 41, 435172 0 mg/ml 4l 12 h 20, 5 mg/ml filik 12 h 20, 5 mg/ml il 24 h 4. 10 mg/ml $# 24 h 4H..
FI A 0 mg/ml 12h 2HARLLES, X Fom P < 0.05
E1 HepG2FILO2AUPUAE AN FEVREE . K B 2 ALEAS [F] I ] JEmRNA ) Rk
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TAK 1 Mlpp65 8 HRILBOLE, £ HE2~3.
i

WF M (endoplasmic reticulum, ER) &) 72
AT FAZ A 40 25 ,\ﬁXTﬁEl)ﬁE’JAEE
Pr& . BB IR, R HAG 5 g b
H A ﬁ%‘ﬁﬁ@?\]‘/ﬁi‘%@i%%ﬂ‘ﬂ’ﬁﬁﬁ[g}o P J5E DX 38
(endoplasmic reticulum stress, ERS) —#&Fa4H fitd )y
B A 2D Re sz Ay, HIhRE. FRASHFTRR

%< 3 HepG2 4ii/ifu % GRP78. IRAKI.

B AHERSIR AT B ik FE b AT DA i
& HEH M C(unfold protein response, UPR) A
3= DA R oA i Py 5 5 Sl A SO IRE

ERSIRA T R4 A A2 S EUPRTEAL, FTRASI K
RIEPL, %5 5 Tl 0 5V 2 18
IR IF LA ¢ . ERSICHR 280 S M. 4R 18 UL T8
FEPEIE, 2B IR BhBKORREREALM, B R
T BRI B R U e . AR, &
AEMERSZ [MAFAE 3 R AR 2 I 9%Hk,  HILPS,

FIAARA2R-18 AR 2R -6 R MA S5 FLAth 4t i

TAKI1 1 pp65 F AN FRIEKTF (x £5)

5 IR A PR

IRAK1 TAK1 pp65 GRP78
25 U RR 2 1.000 1.000 1.000 1.000
5 mg/ml 12 h4 1.033+0.023 1.432+0.372 1.020 + 0.012 1.038 +0.033
5 mg/ml 24 h# 1.925 +0.073 2.095 + 0.481 1.236 = 0.048 1326 £0.271
10 mg/ml 24 h#. 2.016 % 0.049 2.882+0.715 1.507 + 0.092 1.926 + 0.249
P4 0.007 0.015 0.399 0.001
P8 < 0.001 0.010 0.001 0.005
P < 0.001 0.019 < 0.001 < 0.001

PE: P 5mg/ml B 120 s FAH, Py 5 mg/ml f38 24 h 4 vs. ZSE4H, Py: 10 mg/ml fili 24 h 20 vs. A
# 4 L02 401 % GRP78. « TAK1. pp65 & HAHXFRIEKF (x£9)
KBS E
4
IRAK]1 TAK1 pp65 GRP78
25 X IR AL 1.000 1.000 1.000 1.000
5 mg/ml 12 h41 1.844+0.115 1.952 +0.090 1.015 + 0.029 1.140 + 0.114
5 mg/ml 24 h# 2.038 +0.145 2.523 +0.052 1.952 + 0.063 1.483 +0.341
10 mg/ml 24 h#i 2.227 +0.089 2.934+0.102 2.002 = 0.049 1.873 £0.189
Pl 0.002 0.001 0.059 0.041
P8 < 0.001 0.001 < 0.001 < 0.001
PiH < 0.001 < 0.001 0.001 < 0.001
e Py Smg/ml Fl12h H vs. SEH, Py: Smg/ml FlH 24 h H vs. FHH, Py: 10 mg/ml fl¥ 24 h 4 vs. T HA

VE: WKIE 1A AXTTRAL0 mg/mll#E 12 hy VK2 AR HS mg/mllEL12 hy JKE3 K E RS mg/mlfili#i24 h; ikiE4 MK EZ 10 mg/mlifil#24 h
&2 HepG2FILO241 il ) GRP783K 1A
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R PKE DT A IR0 mg/ml FIF12 hy PKIE2NAKE RS mg/mifilH12 h; WKIE3AKE RS mg/mlfilii24 h; ¥KiE4AAKE 210 mg/ml

HlF24 h

E3 HepG2FILO24 I HIRAK 1. TAKI. pp65:& ik

PR 7 51 A 4 0 v A FEERS! ™, Mk, &
JiE SR 5| ECERSHI[FRE, - P 5T I Rt 2 5 35 98 i
SRR ML 2 — . fEUPRYN A 5 1 50 it
BOHRPIRE TN, 25 90 N FIFE AL £ 2 3%
TEA% L SR R FNF-xB. N 4G 251 R, XS4
AN & FISERINK O HGE . 155 S S s N ATE i3F
PRI E R, ARG T ] 5] A 285
SRR R AR . SORE RN R, NF-«BTE
HA R T FEAEA, NF-kBEUS B N Z L 4
PEA R 7R R K= . BHETHFRIESE, ERSIR
A FNF-«BUUE A Ff 5 5585 51K B2 FIROS Y i
AP Bk 4, ERSSHIREIofIPERKAE
5 G A B TE A T EENF-xB, AT ROAE R NAE
B IMERAT DI o E A J5R X S SR A BB 48 i S N
HIRE I 2 T WL E AT W AR TS B 7T R, AT 7L
A B 0] LLE i X TOLLAE 32845 5 3% Sl B AR 1% R
NI AR AR F PR FURARRE IR R B IS AR

AW FCIE IS AK 5 2% H B Hep G2 L0241 ffil 3%
A b A AR R 2 2t B P 5 DR R JBCIR S 1% 4 R [
A RE 5% SCHRAE K SROBTF 40 B _E O BiF gt SR 2,
PPOSZTL R T A 4 RE S B B b R 1, 7240 P
{100 2 5 18 v WA A 11 S 00 B L B S R R B,
203 SLIR KA o A3 Y, HepG2HMILO24H fitd 5 7£ Hh
NS BRS8N (RS Wi AT 47
. 25 R0 RSB EIENLE] E RT R A HERR
MARRE, HafSaor 2 XS 5N R
B S E S NS 5 e Sl B AT B — AT,
P 2 [BAEAE R OB . A R 1o 75 2 — 2B 9

TOLLFE 325 5 7 @ B AEHLIA N B 2 Ry
fERS, TLRsHGHE Jm il A1 5 1 R e Figte,
T AR G RO AR DA M R R P, AR s
H, TOLLFESZ AR5 54 Sl ik K S E 50 1
TAK1. TRAKIFERE R AIE F2RIE KT 1 DU v
FaFh, DRI, I P 5T X N R RAE S L A
TOLLFESZ AR5 5 i Tl g 0 HoOR AR AR e BT —
SEWAEAE M o LR 45182 T 4H i S AR 15 ) 45
R, ABLESR N B RARRIUH AR, e
B BEAT MR SRR RIE TN A PR 5 23— DTt
LAk
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