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BE & #E (LPS) Xt /MR Raw 264. 7 ZH AR
Iraklbpl 3Ri% B 20
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[(FZE]1 BW #5285 ipopolysaccharide, LPS) il /N B Raw 264. 7 4i i TL-1 SZARAR GBS 1 4568 H 1
(IL-1 receptor associated kinase 1 binding protein 1,Iraklbp) BYZEIEIE L. Fix AN 5 H /D Bl Raw 264. 7
A EAL G 2 4« A AL TE X AR ZH L B 4124 LPS Hl ¥4l . LPS il /) B Raw 264. 7 4 ffs6 h )5 W5 4 g &
W . R SERY 2 E i PCR VAR TL-6 J Irakibpl mRNA 7K ;2R | ELISA 4 #7557 L3 b 1L-6 &
i ;R ff] Western blot J7 ¥ 5l Iraklbpl Z H /K. &R LPS Hl# 4 %5 F 7 IL-6 mRNA K& H ik F
RO B2 B 2 1 1R (P<<0. 01) , Irak1bpl mRNA K &85 1 77K 7 5 T B2 (P<<0. 05) 5 f 5T N Traklbpl 25
7K S5 %k BR AL AR HE TG B 2 AR b T B A% A Trakd bpl 85 9 BUKSF8E 3 Xk BRALE N (P<<0. 01) . 453 LPS e
g 53 Raw 264. 7 4 MIA% N Trakibpl K3k, Hi%4rFH93RIK b I8 W] 68 5 40 M 1) 28 14 R R JIOAH G .
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Effects of lipopolysaccharide (LPS) on the expression
of Iraklbpl in mouse Raw 264. 7 cells

TAN Zhi-lid, WANG Ying-yingd, HE Yu, ZHONG Huan, SHI Qing-qging.,
YANG Xue, XU Guo-rong, LIU Liang-ming"
(Department of Infection Diseases ,Shanghai Songjiang Central Hospital . Shanghai 201600, China)

[Abstract] Objective To investigate the expression of IL-1 receptor associated kinase 1 binding
protein 1 (Iraklbpl) in lipopolysaccharide (LPS)-stimulated mouse Raw 264. 7 cells. = Methods
Cultured mouse Raw 264. 7 cells were devided randomly into two groups:normal control (A) group and
LPS stimulation (B) group. Cells and supernatants were collected after mouse Raw 264. 7 cells treated
with LPS for 6 h. The expressions of IL-6 and Iraklbpl mRNA were detected by real-time PCR. The
secretion of IL-6 in cell supernatants was analyzed by ELISA. The expression of Iraklbpl protein was
detected by Western blot.  Results The expression and secretion of I1.-6 mRNA and protein were
significantly higher than the control group (P<C0. 01). The expression of Iraklbpl mRNA and total
Iraklbpl protein was significantly higher than the control group (P <C0. 05). The expression of
Irak1bpl protein in cytoplasm was not significantly changed compared with normal, while in cell
nucleus it significantly increased (P<C0.01). Conclusions LPS stimulation can induce the expression
of nuclear Irak1bpl protein,which may be associated with inflammatory releases in Raw 264. 7 cells.
[Key words] Raw 264.7 cell; lipopolysaccharide (LPS); IL-1 receptor associated kinase 1 binding
protein 1 (Iraklbp1); IL-6; mouse
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EL I 240 0 A P i ) e A M = — L FE LA
B 5 S AE KL HP k4 A AR T 0 B R
W &Z K (pattern recognition receptor, PRR) 4l Toll
FEaZ K 4(toll-like receptor 4, TLR4) A] g 4 > 5 i
AR BN 3 RO L R B R AE (R T % £ £ A8 A0 i
R 1 2% 35 5 43 s [ an i 98 3K 6 ) F-o (tumor
necrosis factor-a, TNF-o) . IL-6 fl IL-18 5§ |, ;=4
P 98 0E R Y . TLA1 A2 AR AH G 1 45 & &
FH 1 (IL-1 receptor associated kinase 1 binding
protein 1,Irak1bp ) B RS ZLH A T 6q14. 1. &K
79 356 bp? i Trakl B RS S HE N . Irakl &
HBifE TLR4 4> 5 1y MyDS8S8 4K #fi i) {5 5 i % s
Pk B H MyDSS8 @ R {5 B0E TNF 32 (41 3¢
K -F 6 (TNF receptor associated factor 6, TRAF6)
Iz iz Rk 2 F1 1 TRAF6 4y T8 55 5 4k A4
KHF-B G fL BB 1 (TGF-B activated kinase-1,
TAK D, TAK1 fE#% @ M AL 306 1kB 8 1 3l (IkB
kinase, IKK) , JE {2 # NF-«B Bl A K 8403% NF-«B
RAEMFE . HATHEIE LR Irakibpl & [ 5 R AE
KR BY) AHIE XS T A KN Y ELAA IR 9 4 B 4
B ATS A7 76 AS ) 1 0 &>, Conner 255 F 5% & BHL
Trak1bp1 REMEAH] 1L-6 Zp Wi fe ik TL-10 73 W, & %
R AEH 5 1 Benson 4570 #1 & Bl Irak1bpl fig 4% 42 iF
1L-6 J¢ 1L-8 73 b, Nyitk—20 T fif Irakibpl TS
RAE R DM R R, AR KA IE 2 W
(lipopolysaccharide, LPS) #l| i /> . Raw 264. 7 4 g ,
WFFEZ N AP Trak1bpl 8 5 R IE O

BFORE R 5 ik

FERKFFME AR Raw 264, 7 4
J e 8 R 2 B v A0 I s iR AR S W B 3
Gibco 2] ; LPS W H 35 [# Sigma /A &) ; Trizol iz 5
W A 5% [ Invitrogen 24w ; PCR ARG A H A
Takara 2% w]; ELISA A1 3¢ il 7 W 8 %€ H
Ebioscience /A f) ; Western blot #H &7 M B L ¥
BRREYEARARA ] ; Iraklbpl 4 2 s BEHLK
e B 3 E Abcam 2% F]; B-actin & Lamin B1 fg #55
LRI B 35 [ Cell Signaling A .

AakEsE R A RPMI 1640 40 ff K5 57 3% (&
90% RPMI 1640 ¥ 5 Wi .10% FBS #1 100 U/mL
HHERRIREGH .- T 37 C.5% CO, B4 b B
/NER Raw 264. 7 4, R FHE HUEE 2% 60k 0 41 i
&1,

Aoy AL IR AN T o fLAR, AL Al
MIECH 5 X107 4>, K557 24 h 15 H AR @ WG BE )5 . 4%
YR BB AL 7 B 2 41 A 41 R IEH X RRAL L. B 418 LPS
HE4H . LPS L RPMI 1640 55 352 1k it &, &k i N
20 pg/mL, i K L2 % Sk, F 37 C 5%
CO, K57 . LPS fili# 6 h J5 43 5 o4 40 i
M EEWRH TIE28 . LM ER 6 IR,

S RNA WRERFRER W KA Trizol i
PEHCE RNA, HREAE e UL B i 7. R AHROE
JEE FAEL (D o020 ) S Bit g M B8 I H Uk 48 8 RNA 4 Ji
R sEas v 4l B R AT (1. 8 ~2. 0) , RNA £ iy 52 8%
(28S il 18S Z% 7 BH 52 1 W . 28S My 52 J& 18S 1 2
LA B H AT T — 25,

HERMELHEHEE PCR L1 ng RNA ff
AR T8 — 4% cDNA A9 A AL HAAR 7 A2 e 18 0
SRR & U B T, SRt 56 i Lk
A TAYEARARAFER. HEEMAN S5
FPANILEE 1, SER 280 & PCR R NVAR R (20 pl) .
2X SYBR Premix Ex Taq (Tli RNaseH Plus)
10 pL, E3E 519 (10 pmol/L) 0. 4 pL, F #5149
(10 pmol/L) 0.4 p1.,50 X ROX Z [ YL BHI 0. 4 pl,
DNA #i#2 pL dH, OCKEZEMK) 6.8 pl, RH
P IE TP 1S 55 1 2695 (C 30 s 1 AN EFR 55 2
.95 °C.5 5,60 °C.34 s,40 MG, GAPDH W
WS IE R, SR 27227 5 ik o B3040 08 17 40 X 2 i
18T

®1 BEEFHESIMENMTKE

Tab 1 Primer sequences and product length of gene amplication

Gene Primer sequences (5’—>3") Size (bp)
Irak1bpl F.:AACTCAGGTGGGCTGATGAC 1
R:AGGGGTTTCAGGTCTGCATT
11-6 F:CGGAGAGGAGACTTCACAGAG o
R:ATTTCCACGATTTCCCAGAG
GAPDH F: TGGCCTTCCGTGTTCCTAC 178

R:GAGTTGCTGTTGAAGTCGCA
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ELISA #& i >R F SUHT {4 J& .0 il 16 5 28 42 R
R0 41 B L35 W TL-6 fR 7K S, 44 R0 & 16 W
WEATERAE . B bR AR 2 DAL U, HRE
26K,

Western blot ¥l J% 18 Western blot fz 1P 2
WU T B E ARG R E A A E AR
Fie U = R A% AR AR AR il B a5 10 W A
7. R BCA ER I A BTk B, B P 3 5 T
=70 CHRAF. HU30 pg SR K E O A& A
110 % SDS-PAGE., B ¥k J5 ¥ & [ R # B & NC
AR A WA 2 ho bt Bl —HT (11 000 7 B
4 T, TBST Ik In A B o S AL B AR 0 19 1
EPR TP FEN 1 h, EYEE T RO 8
58 AR AR 7 R &R G2 B T MR R ] image
J A AT IR BEAB 53 AT o

GEitEALE SR SPSS 16. 0 344 4k B AH OG5
Wi IALIRER 6 WL, « + s TR, R AL
FEAR ¢ #5560, P<<0.05 WESAHGIFE L.

45 R

LPS {E 3 Raw 264. 7 ZH A IL-6 mRNA £ ix
A B4 Raw 264. 7 4iJiig TL-6 mRNA % 7K 43 5]
H1.00£0.06(n=6)F18.13£0.50(n=06),B HE
A BT (P<<0.01, 8 1,35 LPS {2 #F Raw
264.7 48 1L-6 mRNA 3k,

—_
(=]
1

P<0.01

2 -

0

A B

Relative level of mRNA
o

A:Control group;B:LPS stimulation group.
B 1 LPS #l#AY Raw 264. 7 4 IL-6 mRNA 1833 7K
Fig 1 Relative level of 1L-6 mRNA in Raw 264.7
cells stimulated by LPS

LPS {23 Raw 264.7 4 IL-6 AR KL B
4 TL-6 2 0T AH X 7K S 38 A 418 3 T = (444, 89
+103. 43 vs. 162. 08 £51. 78, P<C0. 01) , &/~ LPS
RERE ML F Raw 264. 7 40} 1L-6 FH &Rk (B 2),

LPS {2 i# Raw 264.7 40 @ Iraklbpl mRNA 3%
B 4 Traklbpl mRNA F X /K48 A 4T+ (1. 21 £
0.10 wvs. 1. 00 £ 0. 06, P<<0.01) , &7/~ LPS 1 #f Raw

264. 7 4 Trak1bpl mRNA 33k (K 3).

600 r P<0.01
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A Control group;B:LPS stimulation group.
2 LPS K H Raw 264.7 A/ £ iF 1L-6 & B RE K F
Fig 2 Relative level of IL-6 protein in the supernatant of
Raw 264. 7 cells stimulated by LPS
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A:Control group;B:LPS stimulation group.
3 LPS R K Raw 264.7 A8 Iraklbpl mRNA #8 X 7k F
Fig 3 Relatvie level of Iraklbpl mRNA in Raw 264.7
cells stimulated by LPS

LPS {2 i# Raw 264. 7 20 A8 Iraklbpl & B R T ix
B4 Trakibpl S8 (/K FA8 A 2 I 25 1 5 (1. 36 £
0.20 vs. 1. 00 £ 0. 00, P<<0.05), #& 7/~ LPS /£ i#f Raw
264. 7 Al Trak1bpl SUEE ARG RIK (B 4),

Irak1bpl

R g

A B
20
(=} P<0.01
2
215 1
&
=}
< 1.0
>
2
205
=
)
A B

A:Control group;B:LPS stimulation group.
4 LPS RIE A Raw 264.7 4B Iraklbpl 2 FE A BAX K FE
Fig 4 Relative level of total Iraklbpl protein in
Raw 264. 7 cells stimulated by LPS
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LPS B34 4032 R %2 I B JR A Iraklbpl | B &R
RKiE B Raw 264. 7 i N Iraklbpl [
IR AKE- 5 A A2 S RS2 E L (112
0.27 vs. 1.00 £ 0. 00) . 487~ LPS Fph kb B8 FF A8 5 1
M Irak1bpl 8 [ i FE L (K 5),

Irak1bpl W
b @'
B-actin ﬁ

A B
15r P<0.01
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A:Control group;B:LPS stimulation group.
5 LPS #fili# 9 Raw 264. 7 # B fa & Iraklbpl
EARMEXKTE
Fig 5§ The relative level of cytoplasmic Iraklbpl protein in
Raw 264. 7 cells stimulated by LPS

LPS {@i# 4% [N Iraklbpl EB R FIE B4 Raw
264. 7 #iffd Trak1bpl K& FIAHX FRKPE A4R
FEWE (.61 £0.45 vs. 1. 00 £ 0. 00, P<<0. 01), ¥/~
LPS i #8%  Trakibpl & R FEL (B 6),

Irak1bpl g
Lamin B1 E——— | am— — -‘
A B
2.5
R= P<0.01
j2)
g 20
B
515t
[}
P
5 q0¢
o
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FigA: Western blot result; Fig B: Relative expression level. A
Control group; B: LPS stimulation group.
6 LPS #l## Raw 264. 7 4 i1 i 4% A Iraklbpl
EBREXNKE
Fig 6 The relative level of nuclear Iraklbpl protein in

Raw 264. 7 cells stimulated by LPS

Y B 25 1 fo 0 A0 L 2 — o W A4 G W] DA AR &
HFZm g CD14 43 F A1 TLR #¢ LPS ¥ . ki i3
Bl MyD88 ##i f1 TRIF 4K #i 1) {5 538 % . 15 S
REFRER A 2PE R Ak R R
S Z TP e e 1 R A R SRR R AR .

Irak1bpl J& Irakl 3 I BT 45 A & H, B ET X
THIRW R - o6k =, F R 2R
Irak1bpl 5 RAE 5 R % U, (H 2 X T 45 J iy H
R (S N M K K 7 o N T 5 = E
Harrington B AW} 9% & B Irak1bpl HE @ 4L ¥F & 4E
JN > 32 F 3k Trak1bpl e W8 42 #F 1L-6 & 1L-8 (143
WL ELAE % 48 38 TNF-o i S 19 NF-«B #7507,
E— W5 K B Irak 1bpl D RE A 45 7] 2 15 LA 26
. (OB Trakibpl 2 Irakl AWM 5 E D,
2 Trakl FBEER ALY 7€ TNF-o 55 1) NF-
kB S i AR rp, Trakd 15 g 0 TNF-o /E M0 85 1R
B30 4k B R fb Trak1bpl I 4 ff H A &1,
TIrakl f b 35 P 6k 26 AT i) Trak1bpl A%, 1 6E FH
Wr TNF-o 5 F ) NF-«B (9805, Irak1bp1 1)
MR 2 I AHEME ZL R, QOFK %
Irak1bpl J¥ 5 A AE 5 p65.p50 45 A A% 5 PR AH 2
)% 58 L )7 41« Trak1bp @ B2 A6 5 3#F A 41 MO A% . fig
i3k NEF-«B p65 K& 19 5% S 30 e 1 - e )7
B Gl 5 K 11 55 1 3R VR Y BB A g Trakibpl 3)
e RIEM LA, (3) p65/MED1/Iraklbpl & & 1k
T B MED1 J& #% 32 14 P [7] i % & -, p65/MED1/
Irak1bpl & & KT A B F p65 % 5 #0E 15 H
(R 14 587 SR M. Conner 1 A H1 A K [6] /Y & BE
Irak1bpl ZE6R K % 5 A7 15 5 B 475 8K fig 0% 8 % R E
B s I H 3 28 ] A 0 4F T Trak1bp1 76
Firp 5 p105 54 ik A i CH A S 8D 4
fili NF-«B 1 i #4 3 p50/p50 A% He i) 3 w5
p50 K HRT A% 11 p105 Xk NF-«B1, )& T NF-xB
FIGE A B DNA 2545 (168 7 . (H JC KL X 3% %
WEREE T, p50/p50 AR £, 5 P65/P50 3 4
HAE P 45 5 7 &0 JF T ) TL-6 43 W B 4 %
TEF,

itk —20 T i Traklbpl 2 FH 5 R GE RN
KZR AT R A LPS J 3 Raw 264. 7 41, IF0F
7% Irak1bpl WAL . AT A B LPS H #4155
Raw 264. 7 40l 11.-6 mRNA K & 5 5 5 15 59 [6) Bt
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fEdE Irak1bpl mRNA [ % ik, i i3 Western blot
W& B LPS #fil ¥ {2 #F Raw 2064. 7 4i il 5 i
Irak1bpl 2 H B, #E 7~ Traklbpl FEHH S TLR 4y
S RAE B OC R V) 3X 5 Conner 51 [ B 53 45
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