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[HE]1 B HBITAEREAGLPESESAT Toll B2 2(TLROMAFRMNR-1 BHRMALK
B 1(IRAK-D5BLP MR REM XK. ik HEAR'YT 293(HEK293) 48 hid 35 TLR2 ML & IRAK-1 &
B AAZECRARDEEMNE LSRG EERMLRMER Y BLP B2 Y M., 4R LI BLP fi¥
BEH I Fik TLR2 8 HEK293 41 i o7 LA 78] B 4K 9 ¥4 31 1% % NF-«B 1546, 7 B BLP 4t 3 HEK-TLR2
P #%5% BLP W 3%/ & 4 .7 HEK-TLR2 48 ji o af % ik IRAK-1 0T L)) B 4% 8 o 3 38 m NF-«B i 3% 6.3
%% BLP W52 S 34 BT BLP %404 5 2 48 NF-«B LB EE 403k 0. 32940. 010 F1 0. 16840. 010555 3y
0.02 pg IRAK-1 ki /5 ¥ b 41 5 32 4169 NF-«B LB B2 510 0. 49310. 010 7 0. 42740. 035, By M 5%
REABAR, EREERITEEN GG P<0.01), &1 HEK293 41 id %% TLR2 AeEf Ik BLP W2
B% S, B2 7% HEK-TLR2 41 i 33 #1315 IRAK-1 A #8453 % %% BLP i %, #/% IRAK-1 EARBKENE
b7 BLP W2 RAE DR LBIERIRAK-1 TN AHBRRAKEERITHEERA.
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The influence of over expression of interleukin-1 receptor-associated kinase 1 on bacterial lipoprotein-induced

tolerance LI Chong-hui * , WANG Jin-jing, GAO Li-jie, WANG Jiang-huai, HUANG Zhi-giang.
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[ Abstract] Objective To investigate Toll-like receptor 2 (TLR2) and interleukin-1 receptor-
associated kinase 1 (IRAK-1) in bacterial lipoprotein (BLP) tolerance. Methods Western blotting was used
to confirm the over expression of TLR2 and IRAK-1 in human embryo kidney 293 (HEK293) cells. Plasmids
for dual luciferase reporter gene with nuclear factor-«B promoter (pNF-kB-Luc) or CMV promoter
(phRL-CMV internal control vector) were used to detect the NF-xB activation and the induction of BLP
tolerance in HEK-TLR2 cells. Results BLP stimulation resulted in dose-dependent NF-«B activation in
HEK?293 cells stably expressing TLR2. And BLP pretreatment could reduce NF-«B activation and induce BLP
tolerance in HEK-TLR2 cells. The NF-«B activation was 0. 32910. 010 and 0. 16830. 010 in BLP-activated
and BLP-tolerant HEK-TLR2 cells, respectively. After transfection with 0. 02 ug IRAK-1 plasmid, NF-«B
activation in the two groups was 0.493+0.010 and 0. 427 4 0. 035, respectively (both P<C0.01). So over
expression of IRAK-1 could increase NF-«B activation in a dose-dependent manner. Conmclusion These
results demonstrated that over expression of IRAK-1 could reverse BLP tolerance, whereas over expression
of TLR2 failed to prevent the induction of BLP tolerance. Therefore reduced IRAK-1 protein expression is an
important mechanism in the development of BLP-induced tolerance, suggesting that it could be a potentially
important target for future therapeutic strategies in bacterial infection and sepsis.

[Key words] Interleukin-1 receptor-associated kinase 1; Bacterial lipoprotein tolerance;
transduction
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BHEXHEB IIRAK-DMNEA RS SR TF
88(MyD88)-IRAK-1 H & W9 R LA & 1«B-a BEER
{7 BLP W2 WA P B B AT, hTH—
FHEAREFESFFHEARENRERRETE
A7 BLP W2 R X BIEA, Fat 5 BB —
% FAF BLP 3 4h X it 32 BF 3T 049 B8/ 5 W 440 0 o
EELBRERK WAHRPEIERELRBE
B AR 293 (HEK293) 41 fig o if % ik TLR2 M
IRAK-1,#3 K%t BLP i # &M H .,

1 #E5F%

1.1 ZERMH:BLP (A R A 4 & I8 £ ik Pam3-
Cys-Ser-Lys¢: OV E B EP K4 FEAAH.
HIRAK- 1R Z REH K (X H) M B X B Santa
CruzA 7,4t TLR2 R L Hi 8 H £ E Abcam A,
Ji B pNF-«kB-Luc fl phRL-CMV 5B £ H
Clontech #l Promega 7 #]. & #. pCDNA3-Flag-
huTLR2.pCDNA3-IRAK-1 #I A &% HEK-TLR2,
HEK-TLR4 i B /R ZR R R%EIBERE
IRTRERE FARERTT 10%H04 LK.
0.5 mg/ml GA18(— M EEBMERNAER ATH
FERERNEE RS K DMEM i ES,

1.2 HMFRENFERMREEERNLR. K
$ pNF-«xB-Luc &1L NF-«<B ¥ FES FrE Kk
REEEBRE TR, BB phRL-CMV £ Ll CMV
N3 F R F LR BRI FURL BT & RA KT
Rl R R NF-«B & LB B, LUJS & i R A K F
ERERAMNE, HRRES BLP B2 1d¥H
HEK-TLR2 4ifg A B (1~2) X 10° 4R EE#h T
24 FLIR , ik B % Bk 7 FuGENE 6 (£ H B KR A
MEATDMERBITHER. B DNAZAYEH
400 ng pNF-kB-Luc,10 ng phRL-CMV LA K& ¥ B
H. 2~200 ng B TLR2 B} IRAK-1 R EEHE
$, 2l pPCDNA3 25 844 B B2 DNA & 2457218
AO0.6pg. WHRMAHRBELRE, LA FKE
BLP(0.10,100,.1 000 ng/ml) %3 6 h, £ R4 g
HNEYW, U Dual Go™E A EXMBRMRE (X HE
Promega 2 DM EH RAMM L LR B #
(RLUD, A NF«B KB H KRR EMERS
CMV 48 8998 1B % 6 H BS54 L R 7R NF-«B i
HEALRE, B3 TLAME. Y% S BLP W28, %
PRy EE Y5 L 100 ng/ml BLP (W2 4RI FH &
FEED BiALH 20 b, BEMREZ I (PBS ¥ 2 M,
#R)5 1) 1 000 ng/ml BLP F ¥ 6 h.

1.3 FEAK %% A3k (Western blotting) ¥ ¥

IRAK-1E B & F ESF L HEE HEK-TLR2 4§
BUNBERERARSES, LI E BCA &
HiAM & (X E Pierce ATNHREHEAKRE . B
AL 40~60 pg BAHTER T _RERRH-T
5 4% Bk B 9% B2 3. 3K (SDS-PAGE) , R 5 B B M
HERBEL, SHAMNKN—HT4 CRELR,. BEX
BB BEAR M EAL Y B (HRP) IR —HBEF 1 h,
B FA B e R B AL 2 R 6K W) (R E Pierce A H])
BEAERERGN ERME, CREAXFHRE,

2 & B

2.1 HEFR% TLR2 i HEK293 41} 3k78 BLP 1
REi¥E . R RE R i HEK293 i & H R R
35 TLR2 1 TLR4 324k, H it % 40 g %f BLP #1 LPS
RIERRtE. HRBEHERA TLR2 ZEKS
HEK-TLR2 40 }fd, 2R J5 A 100 ng/ml 4 & B& & Bk
BLP M@ Ooh M6 h /S TLR2 BEHEE(E 1,4
RERN SEREERMGHMMEL, %Y TLR2 &K
# (pTLR2) Ky 40 i ¥ # 5 A TLR2 E 1, iE ¥
TLR2 & B 7% HEK-TLR2 il P KBHBELRE.

i Sl iR pTILR2
0h 6 h 0h 6 h

_—

TLR2;Toll #3524k 2,pTLR2, %k TLR2 MR A
M1 A3USREM pTLR2 BER R AKE 293
HHE TLR2 WEERE

HRETERBMNEEEBREEFELE R
(FF DB R ,BLP % v 7 B K i ¢4 #53% i NF-«B
#9¥5 4L, % 9 BLP H] DI % HEK-TLR2 4G4k,
i X 48 & ¥ % A TLR4 #9 HEK-TLR4 40 i3 W] & 15
L AE A, iE 80 HEK-TLR2 4 MO 7E R 75 1 45 e 0 3R
B [RIBT 378 T %t BLP 4R RNk,

%1 AFR¥EE BLP ## HEK-TLR2 #1 HEK-TLR4
T 6 b J§ NF-«B R 35 L BB (z 1)

] S 3 NF-eB ELBE KRB R ILE)

3] X BLPO BLP10 BLP100 BLP1 000
HEK-TLRZ 3 0.03740.002 0.063+0.011* 0.15240.015> 0.20510. 016"
HEK-TLR4 3 0.03140.003 0.032+0.002 0.040+0.005 0.03940.006

# :HEK-TLR2/HEK-TLR4: AR % 293-Toll #32 k 2/Toll B
24k 4,NF-«B: 8% % & F-«B,BLP0,.10.100.1 000 0 4 8
&% &1 0.10,100.1 000 ng/ml ¥ 6 h; 547 [F 44 ) BLPO
H8,+P<0. 05,°P<0. 01
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2.2 HEK293 41 %8 & i #315 TLR2 A& W BLP
W2 HHES . N NF-«B ] 4 FOR$% §« HEK-
TLR2 448,481 0,10 #1100 ng/ml BLP ikt 3
%S BLP W32, HLL 10 AR BLP R¥., 245
REBR,EUSFK BLP Wy F XA B B4,
NF-«B #5478 B B BLP | B ¥ i ®‘, 2
10 ng/ml.100 ng/ml BLP Hi4t ¥ HEK-TLR2 4
J , Tk 2 ) % ) & BLP 31 #8F, NF-«B 55 {L # £
70 B 4K E ¥ 3R, T /K F X BLP BiAb 3 iyt R
#,% ¥ HEK-TLR2 4 {30l &4 BLP W 3%, %
ik TLR2 # A& m BLP HZ KR4,

2 A[FE¥%E BLP Fi# HEK-TLR2 #i
BRI BLP 2R (zLs)

-7 3 NF-<B LB K (KA R WIS H L)

a3
% BLPO BLP10 BLP100 BLP1 000

BLPOng/mi4l 3 0.03710.003 0.060+0.001* 0.11040.009* 0.123+0.004*
BLP10 ng/mi#l 3  0.079+0.005 0.070£0.005 0.08410.002> 0.08240.004>
BLP100 ng/ml 4 3 0.07740.005 0.08410.005 0.075+0.008" 0.091+0.004®

¥ :HEK-TLR2: A B& % HEK293-Toll # %4k 2, NF-«B: # ¥
%P F-«B, BLP0,10,100,1 000, 41 B f8 & & 0,10.100,
1 000 ng/mi ¥ 6 h; 544 BLPO H4%,*P<<0. 0135 BLP
0 ng/ml4 K¢ ,*P<<0. 01

2.3 ik IRAK-1 AT 48 %% BLP it %A 2
#) Western blotting & #i| 45 £ B 7R , 2 8 b+ [a] B¢
(120 )5, °T WY IRAK-1 B (pIRAK-1) i
P IRAK-1 ERKTFHBHTERAEH LA
A5 IRAK-1 EHKF, AL IRAK-1 EER
3% R ¥ g HEK-TLR2 40 B a7 LA 3K 8 36 K B &k
) IRAK-1 EH.

Higr i pIRAK-
0h ah U h 6 h

IRAK-1
(8 A 105)

IRAK-1

IRAK-1: 48 MIA X-32 4k A5 B M8 1,pIRAK-1.
Fik IRAK-1 g9 T8
B2 ABEW 293-Toll B3k 2 MY IRAK-1 J5# X
10 s(EDM 120 s(FIMIBHRAER DB LR

¥$7E % HEK-1TLR2 4185 100 ng/ml BLP %
At i) HEK-TLR2 40 B %% 3 A R A & 9 IRAK-1
BB, LA 1000 ng/ml BLP #/¥ 6 h, £ R B/

(D, USBHEE L, 2 BLP B4 AN HZA
NF-«B % {678 JE 3 B TR 2 BLP BB M E L
4; PUAF & IRAK-1 FioR 3 3v /5, BLP b4l
Fiiet 32 41 B9 NF-«B 35 672 B ¥ 50) MK di v 3% o , R
BA 3% hn IRAK-1 2 [ %235 7] 338 NF-«B f¥E4L . ¥
B B# BLP W 324, 24 F 5 7 & SR (0. 02 pg A
0.2 pg) ¥ % /5 ,BLP ¥ 3% 4 015 1L 4 4 NF-«B 3§
HBREZRAEBE, R £% IRAK-1 74
#% HEK-TLR2 48 BLP i 2R %,

¥ 3 IRAK-13RA#~A %% HEK-TLR2 file
BLP W2 #HE (z15)

BE NF-+B FLBE (XA RMRE L)
% RAKo IRAK0.002  IRAK0.02  IRAKO.2
BLPH4tM 3 0.32040.010 0.359+0.010° 0.493+0.010° 0.51830.030°
BLPW®H 3 0.16820.010° 0,23320.014* 0.42740,035 0.45840.017°
¥ :IRAK-1: 41/ K-1 KX B8 1, HEK-TLR2: AJE %
293-Toll # 3% tk 2, BLP: 41 B §§ & 5, IRAKO, 0. 002, 0. 02,
0. 2: 5L 0,0. 002.0. 02,0. 2 pg i IRAK-1; 55 BLP ¥4k
4 W §,*P<0. 01; 544 IRAKO t#,PP<0. 05,°P<0. 01

a

3 #

RIPOFRT—ERH THRNERT
ZUNHMBEAWZCORES TR GBE,
HOmEmir 2 aLl RARAESESVHK
%A, & B FE THP-1 A B8 41 8+, BLP i %
TLR2 %315 T, B A B 527 HEK293 %%
TLR2 }# A REM 1L BLP W32 M R4, iEH R E
TLR2 Fik/KFHZML R RS BLP W2 M X, HA
RSB BLP R RAAEMNXBAYES. IRAK-1 £
NF-«B. 4L B H 1(AP-1) ,MAPKs &5 5@ L
BHAMXBESHES>T. LBZKELE,
IRAK-1 ¥ F# % 7% B NF-«<B 15 L 59 £ )8 %5 3R 0,
RATARTAIBFIE R B, #£ THP-1 41 i BLP %
R IRAK-1 BAKM S, T E7 BLP W28
M IRAK-1 BEH—EHAREBRKFE. BTH—
3 W W IRAK-1 & A&7 BLP W2 R 4EH 1
. AP ss R %0, % HEK-TLR2 A+ H LA
A3 & #9 IRAK-1, 33 % 5 IRAK-1 7] 3# i1 NF-«B
i35 4k » 3£ %8 43 3% ¥ BLP i} 3%, iE B IRAK-1 %35
K Y-iy 254k A9 B2 TLR2 4+ 560 BLP (5 8@ &+
REXBMAEHER.

BT TLRZASHARAFRSHEREARE
—RARBER N ,BLP M2NARPEEFESHEST
AFRBNERANREKFRET HEEL, HE
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AETHTRBEHEIRETA - BXBUEZRE,
mAEHRPRA,TLR2 BREX—RIIRNHE
HEH.EREBLP REMNEBITHARXEIE
. BF7 BLP #ikt# i HEK-TLRZ 4Pt
ik IRAK-1 5] DA #8453 % BLP 3%, %84 IRAK-1
FRRKFEHEAEZE BLP W2 EEhRIELBEN,
AN AEBRRAERE AT RNEERES.
BT
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EREBE. SERAWESE FRHEE
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BRI K4 200 ml, Rep R B
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BURBRAR.EBES5H 1 FRGRE, AEER
ERESARASKEN R, FARE
BK, FAREFH B &, R H X RKE,
REHTFRETEE-—RERSIAE.
AREHHABE, FL2FBRRIFHR
B, B WS I BB REAE, 2 H
BEIAAENBREHRD, H T2
O REEERME.
2 % ®
BEERETRAR, R &4 HE

FEO01%~0.5%ES5UTHERAX.
21 FREFEEKS:Ba0, MESH
EEBRRREIIPHERFRZ—,
ERSTERAYEE#EERRNF
R BERAERE AEZFHEER
B B EREMBRARERE.
2.2 BGFERADRERS %EH
BHENABHLRE 25%~30%,5 8%
E JE 10 058 F Rt 2 1 4 B 4R ) FFE S0
[RE R AEH, ERRGHEESAER
AESh gk A, % B IR E R R R
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