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ITBERER AL B2 B, ) AR B DI REER B SRS, ) 510515)

WE  JEZHLPS)ET TLRS N TN AIE I M. FFERN], B6FE LR 2(MD-2)ili ik 5 TLR4 B E AW S5 LPS 5T
AN A 5L F2. TLR4/ MD-2 52594 (1) MD-2 454 LPS J5, 51 TLR4 {RF4k, BEMEL TiEfES. MD-2 & iE, K
SYEN T / R EEARRT TLRE 4547, #RJ5 UL TLR4/ MD-2 52 &1 T8 AR A1 i ¢ T 30 . X BEfRE 15 TLR4 FIML N 20, X
AEdH Bl TLR4 1] LPS. i3 —if 7 MD-2 BB, JERAT ) MD-2(sMD-2). sMD-2 7. CD14 25T, feds &1
W LPS, JERK LPS-sMD-2 52 &4 Tl B H 3Rk TLR4 M A2 IE MD-2 (141 L i85 LPS, {HId 321K sMD-2 X eI

LPS {5 5. MD-2 7£ TLR4 /) A B R PN RIS 55 S R b At T B2 .

KR
FRNES Q288

B2 PGB (G BT I % 5 | (1) I 5 0 RE A ERRTE
WS 495 F5 (intensive care unit, ICU) L)AL R A
fig % Bk (lipopolysaccharide, LPS) & G~ il fits B (1)
TR, WRAHBURICHE R, EREBRR %
P2 R G0 (1A R ) 52 44 (pattern recognition receptor,
PRR) TLR4 (Toll-like receptor 4, TLR4)IH 5. K5
(IFFT W], TLR4 A& LPS B5fs 54 S0 E 8
R, HAEARANEL YT TLR4 B N 'S 40 Y (human
embryonic kidney-derived 293 cell line, HEK293)f1
Ba/F3 4l }f (a mouse IL-3-dependent pro-B cell line)
HBESE PR NF-kB, AR T LPS 5 5. bl
J5 TG I TLRA /1 1) LPS {5 S T H % —
TR g 6 FE 2> 46 B 1 -2(myeloid differentiation-2,
MD-2) {4 Bh. I MD-2 RILE A, AT H 454
MIDIREREAT T R ERIBTIT, AT B IR H iAok
MD-2 & 75 N B 2 P R SsoRr i o it e
1 MD-2 By—RgHFs

MD-2 1 H 160 NMRIER ALK, 7 1A
25~30 ku, H N g5 — Bt 16 M2l BRI %
MIAE 5 Ik, i MD-2 H A7 43 W £ M. MD-2 f&
TLR4 76NN / s R FEAR 4l A, sl 82 40 Wk 1 41
WA B AT ¥ B 2. MD-2 J& T MD-2 A5 JIE i

BEFE/MEEE 2 (MD-2), TLR4, JEZHELPS), {55%HS

P (MD-2-related lipid-recognition, ML)%K ji&, 1X
AN GO A G A W9 AE N JR Der £2, %R AR R 1
NPC2 fl GM2A 4.

MD-2 J 2 oA TG ML R S8 M RGUIETE
R, XU E AR KRG A EAE IS R ke 2
—E AR L. B/ Hn e (B N L B m iR A
ST bR 40 i SUFRIA TLR4) 4b, MD-2 (3R 5
AR Z 1 TLR4 [ZRIE AT A — 3, X WARR
AR A LR AR .

2 MD-2 EMIER R B G

Gruber Z550f EE 3 A 17 LA 5 N MD-2 AHZR 1)
TR, $EHT MD-2 (175 25 8. MD-2
(1) 25 () Sl R A — e 7 2R RS R J2 & )P4 T 1
B N ETEHU B = WG 4T & A A HEW MD-2 1) 6
PEZIEIR R IL G % B = WA &5 M B K A%, A
3 MD-2 I RE 11 X 45, Cys ~Cys™ Fl Cys® ~Cys'®

* ] 5% T FE A9 A R 1R H (973)(2002CB513005) Fl 28 FH 4%
Rl R4 S I H (30270538).
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A fE T B AN A EL ST ) AE IR O A 5 K AL
e,
2.1 MD-2 #1 TLR4 & & 8451

HATIAA, MD-2 5 TLR4 1 A X 3 3= 2 2
46 ~50 f7, 79~83 {7 Fll 95 ~105 fof & Hk R -9,
MD-2 (1) 46 ~50 £ % 3 % 7 Cys7'~Cys™ #EFE N,
FEARIXAN X I ) 2 FE R R KL, AN MD-2 Al LPS
IVERT, {HAI TLR4 254 (M6 W 2 F %6, MD-2
gh4 TLR4 15— AN EE XL Cys®~Cys'® #EIE.
Cys”® il Cys'® SEAF ] MD-2, JLim AN 1 iy A= Y
MD-2 1] 20%; R Cys™ il Cys'®, SAFFLAY: Mk
ZIRGEIE, MD-2 15 FiE 45% 13 R X AN
AUJE L Lys®, Arg®, Lys®, Asp'®, Tyr'® Fl
Lys'> &5 4 M fap (R 28 K P 5k 26t 22 5 TLR4/MD-2
SEWMTERES. 5 IR, TLR4 5 MD-2 /EH 1
DSl 2T N o R s IRk AL, o Glu*~Lys¥
Al HE /& TLR4 454 MD-2 [ 5 X 45,
2.2 MD-2 0 LPS & thsEHate

MD-2 1) 119~132 i 2 JE R 7] g A& 45 & LPS
) L X BB X AN X IR LT LBP 45 & R H
(LBP), ‘& &t ik A0 & iR FE I ik 5L, RE AN
LPS 7 £ LA [R50 7K 1k &5 R 3k 45 75 JL 1 Phe!™ I
Phe?' J Lys'® Fl Lys'™ J& 45 & LPS ¥ 55 2247 £,
AR AT BAEAT— AL AL, A4S B 2 P MD-2
gh45 LPS [Ffig 7117, LPS 5 MD-2 A H.AF H 1t 45 #4
o AT 5 A e -3- B oK P DY BE S B
(R-3-hydroxymyristoyl chain)fHIZE #2652 4+ DU &
B, B pam FER ALY, B X 41 DY Ik IR AE 1)
FEEUR I T LPS RAAAAGESS 5 MD-2. Gangloff
SEEIy, MD-2 1] e H g K A%t 3 LPS 1) 19t
Fed,  [RII Lys' H1 Lys' 3 P9 /N 5k M 2 55 1R ik it
50 A T Bl R I (A1 Sk 38 2 1) ) e LR FH e AR
IXFh4h 4. Phe' Fl Phe' IR M %E S LPS | PU LI
BEL K PR BB A AR T B 450 il
AWK, Gly® Al fE& MD-2 454 LPS 115
— AN BT i

H4R MD-2 5 TLR4 J% LPS 14 F 1) 45 ¥ 3 A 5t
MAr, HEIFE R4, AR RN,
Lys ~Tyr"®! IX P A7 s 584 I, H 454 TLR4 F
LPS [f168 1 #0252 T B8, i 5 KL, MD-2
PEF 119~132 XA (1) Phe'™ F1 Gly' ALK} LPS
mgsa A EEEN, HY TLRY FIR AR
AH G IX AR B MD-2 Fil TLR4 K LPS fE H ¥ 45
PSR EE AR BT, N HATEE.

3 MD-2 %} TLR4 5% BYE20m

By A RN B R IR 1 £F 4E 40 7 (embryonic
fibroblast) % 4t TLR4 )i, TLR4 %4 T WM / &
IRFERFIAN MR T, {H )& MD-27/)N BRI B 2T 4 41
Wi TLR4 J5i, TLR4 =R N RM / &R
FeAk, gl JLF- % TLR4 (43 AR00, A Sz
= AL TLR4 F MD-2 ()41 fi kk HEK293 433l
B ICEFE Y TLR4 1 MD-2 HAESE 7 _Fak g Jion, §2
7 MD-2 BEfiefd TLR4 7140 i & i () k. gt —2%
WEFE R BL,  Fph L g TLR4 ) HEK293 41 i GEH
W2y 7 R4 110 ku ) TLR4, 4 3L A 8% 4
TLR4 A1 MD-2 I, 45 110 ku A1 130 ku PR
TLR4, {H 7540 i 22 11 2 GeAS Il 21 73 1 it i 130 ku
ff] TLR4. TLR4 IXFf1 7)1 5t &2 ) 022 A& DKL 8 Asn™
A Asn™ 2 AN R URAE T RESEAL. 24 TLR4 91X 2 4
B7 S AR, B MD-2 (47 7F, TLR4 HASfg
EAN MR TR 2R IA . D SEHED MD-2 5 4 5L / 15 2K
FLARLE S TLRS Jo, BEAL I TLR4 Asn™ FI1 Asn®
(B IEAL,  MTTT 520 TLR4 ¥ 40 Aii . {H MD-2 Jf 4k
S TLR4 ML A 43 A () e — RV, d5c 3 I 1)
PRAT4B (protein associated with TLR4)t f& il i (¢
2t TLR4 [PIREREAL, 5200 TLR4 M N 7341, DAIUEET
Or O M AE B2 MD-2 B, ) BE A 4H M 3R 1 R A
TLRA4.

4 MD-2 3t LPS 5S8YIFEI1ER

I 2 ) LPS 5 56 F0 R 7~ AR 1) LPS &5 &
F1(LPS binding protein, LBP)&54, H LBP #4 LPS
123 CD14 (cluster of differentiation-14). CD14 f¢
SRR MLV LPS, S8 A% A W 4 B i) S8y, R
& CD14 Gk = 5 B IX F AR N B, ANREds LPS 15
SECT AN, Pk N AR LPS £ id 4 Tt
ff) TLR4/ MD-2 Z &5 5 4). LPS. TLR4 #il MD-2
ZIPRER, —HWPHE AT, 245U = HHER)
EHE. KRBT EM, LPS G MD-2 H4EH].
Hyakushima %50z H] f002 JL e BOR &I, LPS fig
RAH i ZE T (1) TLRA/MD-2 1E ], UE 3 A2 K 5141 (1)
TLR4 40 s 4N S5 18I LPS (IREER LRI & 1,
HAEE A A R MD-2 58T LPS (1 Bk L
AR E I, MD-2 figgs & migk, K MD-2 5
41 TLR4 JUAMBCREIEE LPS MR IL M A I, =
HAEL . XN HE/E TLRA/MD-2 E 54
f) MD-2 45& LPS, 1fi9F TLR4. TLR4 4t BA G
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BRI A 54 45 21 At 5256 R IE 5204, LPS,
TLR4 1 MD-2 = Z W G R B 2 B, KA 8
7 LPS/TLR4/MD-2 = 4E 45y (HF 5%

TLR4 5 LPS EM 5, & RABCARM 1R &
SN, 3Tl A RS I TLR4 A% 58 Ak T 4 Jifa 26 1fi
LPS-TLR4-MD-2 & & WK LT R0 s i J ik
Z MD-2, IX PG 5 A0 I 55 AN g kA0 i i
TLR4 FEREALTI K T LPS 15 5 WS S, 1
MD-2 75X AN R ke 25 24 . 6 MD-2 Fi g
RS PR AR R I RS I TLR4 1R & BFAR
RILME IV a B80S B TLR4/MD-2 15 5 1l 1%,
{H\ MD-2 Fl i TLR4 JE R A ENASGE R G

LPS4i & A

JilVa. 5 A —301E, 7EMRIVa MR R, 5
Bl MD-2 45 & 1 B TLR4 s RAERE, 5 A
MD-2 545 [P L TLR4 WA X PG 1 B0, 1X ]
RESEHEFiIVa 78 7 Bl MD-2 [ AR %, AT 3k
& T B TLR4 )28 519, Gangloff Z5S ) fiff 57 1 2
TR A, Ahih k2 LPS 454 TLR4/MD-2 &
G, BRI A T SE B MD-2 [ 8K A A,
FE MD-2 fil TLR4 175 ] #4 ARk, 33X Fj A2 £k A
#3 TLR4 [¥) C i F FH0HIE s, 5 RAHL0 2
A~ TLR4/ MD-2 EEWACHE, mAWK T TiE 5
(1.

Fig.1 Model for endotoxin recognition and signal thansduction

B 1 ASHRINNESHESKXE

Al PE ) MD-2(soluble MD-2, sMD-2)4& —Fi
AFREME A, 37C Fi@BLl 24 h i kL4
KB HETER. 76 CD14 (25K, sMD-2 fgf1 LPS
EREEY), FFKBRERETE. LPS-sMD-2 E4Y)
Wiz 2l bR 40 %, L3RI TLR4 1 & MD-2
(IAHAE, (A IXLE40 f X LPS J N J37 B SR B (1)
LPS-sMD-2 & & ) it fig #0id H %15 TLR4 1 G
MD-2 HJ4ifg. iR 45 R W] sMD-2 % LPS {1
H AT HE1E F . Rallabhandi 25 0 3E — 25 WF 98 T
MD-2 {3k % TLR4 %Kik ) LPS {5 57 S 5%
Wi . {E# Y T TLR4 F CD14 (¥) HEK293 48 i+,
BRI MD-2 W, g5 RBEAE MD-2 ()3
I, TLR4 7540 fo 4% [ 1) 7 A 7 B i 4 i, NF-«B
PR MR SE A TS PR R I 10, BB E—A
WEAE i, 4kZEHE N MD-2 (&, TLR4 [{1RiAEA
HAS, SULFIN, NF-kB 5 5 PR 2 0 b
ik, KIFIEEM MD-2 Bef2ff TLR4 R 1L, JH
FIT TLR4 X LPS (i), (Hik & &A1 MD-2 fig
FI TLR4/MD-2 &4+ VE 45 & LPS, il LPS 15 5.

Pugin SFM I KL, TEIEWEOLR, A
KA 2 HLAG AR 2 PR MD-2, 1 78 Ji 85 1M
5 N B3 R AT sMD-2 FI 3R 15, IX 575 sMD-2
1999 N LK g 15 5 %% Y TLR4 1Y) HEK293 41 g %}
LPS [ 8, 5 b [m] I 3 2 o 2 S RE sk JE Rk
TLR4/MD-2 [fJ THP-1 40 Md%§ LPS [ & . |k &
Rt RM, sMD-2 fEWN B R IRBIAE S5 S
HAREE.

5 MD-2 5kEMEERTT

7597 BRFD A2 B 50, L AR B AE A a1 Y
MD-2 IR IE KRS LPS 15 5. 49 Wi 1E 5 1)
JiE AR E bRz, MD-2 ik EEIRAG, Ll
B AR 0 2 5 70 o LPS BREE b (1) S s Y. ]
W MD-2 5%, TNF-a Al IFN-y 253l 3 MD-2 % ik
R, PRIE F R AN B EE RN LPS RN
8 E R A AT R G R, A AR,
IFN-y fig_F i MD-2 mRNA 315, M5l & RIE
SN AR 5 BEE BN, W 7 R 2 I TLR4
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I MD-2 [R5 1 ) 23 B 2 BRI, 3X i B 6 MD-2
IKF B R ] BE SR ¥R 97 B ILRE (1) 43 R 1
5.1 sTLR4/sMD-2

sTLR4 I sMD-2 43 ] 5 W] %5 %k (1) EL 41 TLR4
Jit Ah Be f TR 41 MD-2. 3L [ 0% & Jo i sTLR4 Al
sMD-2 XtJIE it A HAMRREH ), G 40 Mo i
FIK 1) TLR4/MD-2 584+ LPS [45 4. [R I I
sTLR4 Fll sMD-2 fig i 35 Il /IR B LPS(<25 pg/L)
% U937 40 M55 511 TIL-8 B4, 76 LPS % S 1/
B AR TR b, [ BN sTLR4 A sMD-2 1 fig 1
3 B ARG ZH 2R e P R 41 5 H R TINF-cu (1) B 3004,
XS ah R0, N ] STLR4 Al sMD-2 A4 23l
TLR4/MD-2 X LPS ()45, 3R m fE N 1697 1K
BE LT 1) — T3 7732
5.2 MD-2B

MD-2B & MD-2 [#][A]5 5 f 4, 3L mRNA ik
= MD-2 4h 1 3 [T 64 A%, MD-2B fE il
MD-2 3% 4+ P 45 & TLR4, 49 2405 LPS 30
NF-«B@L Jt LLiz F 45 #2848 MD-2 ) Jot, 56 4+
PELES TLR4, #I LPS /55, T REZIRIT IR
MLSE ) —F 5 v
5.3 RP105/ MD-1

RP105/ MD-1 71 B 4 Jitd F1 #8 # 41 Jifg 3 1f1 #8 7
ik, B 40 | TLR4/MD-2 £ ik &8/, RP105/
MD-1 F TLR4/MD-2 J& i ¥ 7 98 — 5% &k 5 ] T
TLR4 (M54 . ARBALAE 55, TEREFE41 1,
) TLR4/MD-2 3k W), 17 RP105 6k = Jid 4 15
FIX, ABER T LPS {55, XM Y SR AR RES
] TLR4 [ [ Y5 SR AL A 5 5 G20 32 [ RP105/
MD-1 HIX R AR, 0] A BT ik 25 0 E 1
BT

6 B I

MD-2 IR ILAI T e %5, (EFRATA N #E RN
SR LPS 15 5 # 5 1A IR B T — AN B K P
MD-2 &S, Ko v REAE N T / e R SR 4
4 TLR4, FfJ5 LA TLR4/ MD-2 & &) i % 2 A8 40
o St &ik. 2 LPS  CD14 £ ki, MD-2
I H g K A% A LPS 547 e -3- 5 /K - DU ik 2
BEARIE )28 2 451 DU R BE . IX Bh &5 A R I A
MD-2 [ 25 i) #g Bk A T ek AR, i & M AR
TLR4/MD-2 [FRRAL, 52 T80 LPS 5 5 1#; 3.
A 5> MD-2 B BN, RS TER . i
PEM) sSMD-2. sMD-2 7E CD14 2 5 F, f845 &l

WK LPS. XM S SRR A AN T I AR . — 2
B L RIE TLR4, 1fii G MD-2 1A [ 41 i i 51 A
Y LPS {549 2 LPS KEAFAER, 4l
LPS i 8 0% L 22 0k TLR4/MD-2 141 j. A ik,
MD-2 [ R AT g —Fi i B A 4% LPS 15 5 1 1E
. Bl MD-2 BEFCIRIR N, 76 A3k R (1) [R] B
WA T TV 2 A AN B 2% 10 ) . 54, MD-2
WAL TLRA IR R AL INLRR AT A4 2 LA 1%
R MD-2 1) Bk T g A4 ? A, BAR
MD-2 fig % B TLR4 % LPS A H 5, (5 K &K
sMD-2 %f LPS 1454, Z3H T LPS 55, X2
RN RS 1) M7 X2 AR, H
AR TE ) MD-2 B8 #5043 TLR4 %1 LPS,
WA A2 MD-2 & T 2 Rk, 2RI
MD-2 AR XAt 4 2 3% G fa] 81 1) i e 5 T
WSRO, H T LA MD-2 S 38 5 (1) 25 0T 9% 1F 1%

IRIT RN, I A R U PR AR S AN A A 75 3R 5

2 % x #k
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The Role of MD-2 in The Process of Endotoxin Recognition and
Signal Transduction®

ZHONG Tian-Yu, LIU Jing-Hua, JIANG Yong™
(Key Laboratory for Functional Proteomics of Guangdong Province, Basic Medical College, Southern Medical University, Guangzhou 510515, China)

Abstract Lipopolysaccharide(LPS) can induce cell inflammation through interacting with TLR4. Recent studies
have revealed that MD-2 participate in the process of LPS induced signal transduction pathway by forming a
complex with TLR4. After binding to the MD-2 of the TLR4/MD-2 complex, LPS can induce TLR4-
oligomerization and activate the downstream signal pathway. After being synthesized, most MD-2 can bind to
TLR4 at the endoplasmic reticulum /Golgi apparatus and expresse as TLR4/MD-2 complex at the cellular surface.
Therefore MD-2 not only can regulate the distribution of TLR4 in the cytoplasm, but also help TLR4 to recognize
LPS. Another part of MD-2 can be released into plasma as soluble MD-2(sMD-2). With the help of CD14, sMD-2
would interact with LPS in the plasma to constitute LPS-sMD-2 complex, helping cell who express only TLR4, to
recognize LPS, however excessive expressed sMD-2 would repress the LPS signal transduction pathway. In
conclusion, MD-2 plays a crucially modulating role in the process of TLR4 mediated endotoxin recognition and
signal transduction.

Key words myeloid differentiation-2 (MD-2), Toll-like receptor 4 (TLR4), lipopolysaccharide (LPS), signal

transduction
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