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We demonstrated that sensitive LPS-recogition by macrophadese was due to the strong
TLR4-signal transduction induced by raft-formation in the carring
memebrane—associated CD14. The signal transduction was not so effective in
CDl14-negative cells such as B cells; however, it was significant to induce some responses.
We discovered that LPS—-tolerance was resulted by loss of antigen—presenting function in
B cells differenciated by LPS—-stimulation in the absence of antigen.

cells

AR TE B
(BFEHAL - M)
[EREZES RIEES & &t
201 04E 1, 300, 000 390, 000 1, 690, 000
201 14%E 1, 100, 000 330, 000 1, 430, 000
201 24%E 1, 000, 000 300, 000 1, 300, 000
i Er 3, 400, 000 1, 020, 000 4, 420, 000

BFgesy iy« [E ke

FHIFEE D4 RE - MIE © WRHRERSRIES: - MIRPRR:

F—U— N MERET, £/ 7 v—T bk

1. WHERHRS YO

7T LEMEAAE O K S TH D
lipopolysaccharide (LPS)i%. ¥+ h 1A |
TENA L, BEAT 4 =— X —DFEE,
T RIS RE T DMl > T v
DOFBIFE, MILOMEHEZ Ehkx T AR
LPS Z a4 2 fifn ki
Z2RE LT, Toll-like receptor (TLR) 7
7 IV —dD TLR4 BEESNTEBY, 7

IS ZHET D,

=R
AU

17 7 — UROBRR G TR 2 B RE AR AT 23

ThohTWna,

LorL, LPSIZNET S

FRX 2 6 OFURIRHIRIZIZIR 5T
Bo9, MENEZEZETZEOMOMIEFED
A S AR N B & E 2o TN D

ZEnTHIND,

RN 20

TIE. LPS oA A HlE4 5 o AT ANFEAE
TAHZLENREINTWNAEDT, LPS Ik
DINEDA = ALEZHOENTTH0ED



%,  ZHETOMEIZBWT, TLR4 ¥
7 TR T ORI NFEL, Tt
WCBWTRR BB TOHEELITH Z 2N
REINTWD,  Fexid, Zhb0EED
TV FET D EER & MRRER
\Z XK DIRBEDORE R ZIA LT D721
TLR4/MD-2 # &K %2 7853 % monoclonal
antibody (mAb)Z/Ep L7z, TLR 77
u—@¢@\ﬂﬁ4@n:~7&ﬁﬁfh
%, TLR4 DEFEMRELZBET L0
T2 E0 1+ ThHsH MD-2 %z%ikﬁ“é

%W_M%%FAﬁé@iTMMTi@<\

MD-2 Tk v \LPS O¥p/RME D £ X MD-2
~DOFEEREX TR E &N % (Tsuneyoshi N.
et al, 2005, J. Immunology). 1. T~
IZTLR4 & MD-2 D/ v 777 F~D AN
5 6 FifHO mAbs Z RN L7z,  fENTOFE
B, Z0IHH 3 FHIEEOHURISHIIL DI %
FHETLHT A=A MNIUERTHD Z ENRPDL
M7 -7 (Uleng B. et al, Hybridoma,
2007), ZOT T=A MFUKEA - 7= fiFHT
OfER, LTFD XD AR ZHTND

6 FEOPUAD T, 2 FlIL TLR4 % Hfh
TR DA T, 4 FITESEICIET
%

TLR / v 77U h~U A5 2
O, UT12 & UT18 137 2= MiEM:
EHTS

MD-2 /v 77 U h~UANLELI
72UT22 &7 =& MEEEZHT S

3 DT A=A MR T R THEAK

Rk 52, UT22 i+ 5ot h—
7°&i UT12,18 O#i#%d o=t h—7L 1%
BTV

TRTCHOT T=A MUAIE NF-«B @
M bEHEL, YA "NIA e TrENA
VPEEOPEA, BMIRORE i E T D,
. —WpihEFZNO)DEA L, UT12 &

UT18 TET#HE S, UT22 IF#FE L

UT12 & UTI18 IR PUARPEE
W LT Yoy MNEEZAT L2,
UT22 ICRHL TIE7 ¥ 2y MEZRE
VA

7T IR MKFEENEREAEOTE R —
TRk L. £ OBEEBALOENZ L - T
XN D MRS RO E N R D 2 &
DHOLMNZ R oTe, RN OEVIT X
V. Bip oo 7 FARBEER L ENT
WHZLEERTHLOTHD, Fi-, ke

FIZ L > THINET AR B> T 5,
INHORANL, LPSUSNMZ T 4T J—
T NNT U, BT b e VR

HMGB-1 % @ Internal ligands %
TLR4/MD-2 (Zf56 LT, MfaRE 2 35

THZENPDLEBEZTHLREMTHD,
FURZERE T 5 - b DI & EE A HE
T 57-00I8&nE—HThdrlso 2
EIFEBZIZK VO T, U ROEWIX
STHET L 7 FLOfBEAELEET
WHEEBEZT-HRBY, ASRELNTET

ﬁ:x%ﬁ%f\&é%@iuﬁwioc
TEF L. BlDH D1E Internal ligands % 45
LTWAAREMEN & 5,

2. MFEOHW
f? LR G Tl MR O ENEA
X o THIMRERDELN R END Z &
ﬁE>@ 7R DONALC, TLR4/MD-2 @ LPS
BN AR NS D RN H S, LPS O
WO Bk % #% 13 fth @ Pathogen-associated
molecular patterns (PAMPs) & (3572 > T
I/ N %) TLR4/MD-2 X% L HM T, LPS
Rk 5 2 ENHBRTIT, oy odt
T X > TII U D THER 7&%‘:‘@"9’—5 LR
T 2%,  MESOMBRICHEET D~
7rz77 VIZIFERL D CD14(mCD14) A3
FHELTWD,  FEfk+ o LBP/BPI family
7T DOMEEEIZ L > THIREAMED & 5] & Hos
N-LPSA,. ~/7ua 77— VJ:@ CD14 Iz
fEE79 52 LT, TLR4/MD-2 | B ik
DS AIHE &iﬁé&%z%ﬂ'@ﬂé *ji
Mg LY 3 H1ziE, LPS-binding
protein (LBP) & A7kl CD14(sCD14)
WFEL, ZO%KHEZHE->TWS, LBP
X, MESMED D LPS 5| X4k %, CD14
\ZHl &, sCD14 1%, LPS L #HEK%E
Rk L2 & ¥ T, TLR4/MD-2 HAIK
R T D, ZO—EOKNIBWT,
LBP & MD-2 135D LPS (Zxf LT,
IR IED LPS X0 b @ BRI Z
(Kohara, J. et al, 2006, Protein Expr
Purifi, Tsuneyoshi, N. et al. 2005, .
Immunology) . Z ® X 52z Tl
WRYERTIZ X - T LPS DI RN R L <
TuatAInbHiz, CD14 Bkl
T&)OT% LPS @munﬁzﬁT?%_é & %
2, sCD14 & mCD14 IZ k> T &En5
IS S NTEY RS D Z & & B
L7z, mCD14 ZmEEHRLTVEH~7 1



77—tk oS & . mCD14 &
FEEL L TR W I N R AR B MR O
BOENEZHLNCT HILERD D,

AWFFETH & N2 5 FEH

1. 3 fHOT =R MNIANRFET 5
TR REE T D

2. LPS UADY H v Rick- TR
BN EIRICEI B SNLDONEI B
[ )

3. mCD14 O 7 F MrE~DRES %1
HEMIZT D

4. V=ar ) FsCD14 & LBP K U*
NoOEBREER LD T, TLR &~
T FNASDEEEL RN D

3. WL Ak
HBANIZIIT D TLR > 7 V5%
BIFET D EDNMBILTWND N, TDA
B EREWIZOW TR S Tune
W, Fex BN LT =2 MUAIC X
STHLNLTWDRERIZ, ZOBREZHL
MZTDHEMA 725137 THDH, TLR
ST F M Lo TEHFE I DA T filifa)s
Bx, VA ROFEE, AL - T
FUZS U TV T 5T 5 Al et &2 7R
THLOTHD, DX IRATREMEIT YA
TREINEZZETHHD, BEE TEDOME
MrHZAREThH-o72, LPSEZEHT T
DY v Rk, TLR4Y/MD-2 LISMTEE % 72
DT ERETHZERMLNLTEY, D
MWHEVERN Y 7T eIl BE 525 2
EDRHLNTWDENLTHD, Tkt
LC.7 2=A MHURITHEC TLR4/MD-2
MWODYTFNIETEFETHOT, FEH
7Rty — e LCEHTE S, BD5
T3 3T 2= kT FNnEh
R el s B 28 L, Bibo e R
—T7ERHELTND,  EATIEANICL
0. TERT MMENELL, FEEIND
KinbEesrts52Thd, WE-T,
RS LB T E D VLR o B
DI SMCH¥KS, TLR4/MD-2 (2134~
RV H Y RBEAET 2 EnmE STy
HDT, TNENDTr—AEELTNDHT
T=2 MRERELRTWS Db D,
F7-. LPS OR#kICEA L CTIIEBR R Do

LTS D0 FRRIRS>TNDT2DIT,

FHEINDLH VT TN R T D AEEME
NoHbH, TLR4 IZBHT 5 ZVE TOMFSE
X, 0¥ ENRPUFESRRICET 2 50

T, LPS =Dt O CTHllia 2 filil L 7=/ ¢
Hb, Frexr OEPTHERTIL, 712 mCD14
1FAE T COHUFER AL ORI T 2R %
RIFZIEMA LT 5 6 DT, sCD14 f#{ENT
DOMENEP BRI TEZ 285 L By o
TW5, TI=AMUETIE, BIRMIZ
7R RIS (E SR D 0T, EN
Ml B Mladic¥ B8 L TWwb
TLR4/MD-2 #HAKROAFEEEIZRS L T
TR ENELNDITT T D,

4. WFIEEE

BRI EAE AT D CD14 23, ZhRA 72 TLR4
TFINCHEEGETDHT 7 MERICKHETH D
ZLERENTEZOT, oz kI rsa T
7 =Y TCOHBARKISHNHHTELH0 &
Bbhs k1), L»L., mHEEeR
LTWAREEERLD CD14 &, JERIFELER
TIXR2 WA LPS GRak &2 flife 3 212 L T
WAHDT, D14 Z#FREBLL TV A N R HE
Jae BAIAIZBWTH v 7 FIVRENKEZ -
TWab,

Flo, YU ARIZBWT, LPS IZL->ThHhL
TUANFEEIND Z ENMSI TV,
Fex 32 OBEN, TLRAICKT AT =2 |
PiRICK o ThFEIND Z L2 LN
L7z, IBICZOHEIE, LPS FL T A
B L CTIERD DR ST & ik Ze buR 42
TREERE DI Tl 72 < L TLRA ¥ 7 F/vin A
— 7B ST LE Y LT BT
FR RGN TE 72 o TLEIER
THhHZ EEHLMNT L (CCEk6),

5. FlREinLE
(BFgEfE . WIZe 838 R OB 724 1
=)

CdEaSam s (GHefk, 2THHH V)

1. Nurlaely MR, Fukudome
K, Tsuneyoshi N, Bahrun U,
Tsukamoto H, Yanagibashi T, Nagaiy,
Takatsu K, Ohta S, Kimoto M.:
Inhibition of antibody production in
vivo by pre-stimulation of Toll-like
receptor 4 before antigen priming is
caused by defective B cell priming and
not impairment in antigen
presentation. Int Immunol.
25(2):117-128, 2013.

2. Tsukamoto H, Fukudome K, Takao
S, Tsuneyoshi N, Thara H, Tkeda
Y, Kimoto M.: Multiple potential
regulatory sites of TLR4 activation
induced by LPS as revealed by novel
inhibitory human TLR4 mAbs. Int
Immunol. 190(1):195-204, 2013.

3. Minhas N, Xue M, Fukudome K,



Jackson Cd.:Activated protein C http://www. biomol. med. saga—u. ac. jp/immu

utilizes the angiopoietin/Tie2 axis to nol/index. htm
promote endothelial barrier function.
FASEB J. 2010;24(3):873-81. 6. 7T

4. Centelles MN, Puy C, Lépez-Sagaseta (1) W iERE
J, Fukudome K, Montes R, Hermida & t#%] (FUKUDOME KENJI)
J.:Blocking endothelial protein C PR - [BEER - YL
receptor (EPCR) accelerates thrombus Wige &/ - 50284625
development in vivo. Thromb Haemost.
2010 Jun;103(6):1239-44. (2) R g 450 2%

5. Uchihashi K, Aoki S, Shigematsu M, 7kzt§ %j% (KIMOTO MASAO)
Kamochi N, Sonoda E, Soejima VR - R - Hh

H, Fukudome K, Sugihara H,
Hotokebuchi T, Toda S.:Organotypic
culture of human bone marrow

WF7eE %5 - 40153225

VASYAN
adipose tissue. Pathol Int. @i‘;ﬂ A
2010;60(4):259-67. W (TSUNEYOSHI NAOKO)
6. Tsukamoto H, Fukudome K, Takao PEBR : R - FERTEA
S, Tsuneyoshi N, Kimoto M.: MF7eE &5 : 80336114

Lipopolysaccharide-binding
protein-mediated Toll-like receptor 4
dimerization enables rapid signal
transduction against
lipopolysaccharide stimulation on
membrane-associated
CD14-expressing cells. Int Immunol.
2010 ;22(4):271-80.

Pk (Gr31F)
. Rachmawati NM, Fukudome
K, Tsuneyoshi N, Uleng B, Ohta
S, Kimoto M : Inhibition of primary
but not secondary humoral immune
responses by pre-injection of an
agonistic anti-TLR4/MD-2 antibody.
%5 40 [B] A A2y 2011.11.28, T4
1,173
2.  Rachmawati NM, Uleng B, Fukudome
K, Kimoto M : Agonistic anti-TLR4
monoclonal antibodies function as
immunoadjuvants. 5 14 [B][E 60 E %
2 2010.8.27 4851, 001-49
3. Tsukamoto H, Fukudome K, Takao
S, Tsuneyoshi N, Kimoto M.:
Lipopolysaccharide-
bindingprotein-mediated Toll-like
receptor 4 dimerization enables rapid
signal transduction against
lipopolysaccharide stimulation on
membrane-associated
CD14-expressing cells.? 14 [A][EBE 50 5%
Pk 2010.8.27, #7111, 001-27

1

(X&) GFofh)

(& D)
R B




