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Transactivation of cell surface receptor PAR-2/EGFR/TLR4
Rui YAMAGUCHI, Yasuo YAMAGUCHI
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a5 7 — il 5k (Protease-activated receptor 2 :PAR-2) & Toll Bz %k (Toll-
like receptor : TLR4) FHARGIEIECHEEG L TWb, LT, ZHEEKETHERORE (cross-
talk) 2MTbNTWwWb, AFTIX, ~707 7 —=V®OIL-12p40ELEETVEHVT, 26D
SHEERBE O Y 7 F MAREII BT B WHFEHIC O TR T %,

b FRRYMHER % granulocyte macrophage colony-stimulating factor: GM-CSF THlli#3 % &
PAR-20DZHLAHREH AICB N4 5, F 72, lipopolysacharide: LPS T2 07 7 — Y & Hlid %
&, U-12p400 i A BARAFIEICH T 5, —F7, PAR-20OU A Y FThHLHE MFHERT T X
% —<+ (human neutrophil elastase: HNE) THIE L T~ 27 a7 7 — I H» 5 IL-12p400 A
BERIEZRD SN, LA L, 2707 7— Y% HNE THIALE#IZ LPS THIBT % L TR
(2 IL-12p400 FEE DB ER T 2 A EO SN b, T OMERFIZ, TLRAOEK /T RNA
(small interfering RNA: siRNA) # 8 A Lz~ 07 v — Y CIRHERT b, F 7,
Phospholipase C ®FHEEH] (U73122) % protein kinase C (PKC) BHEHI (Rottlerin) % #%5-3
5L ZOMERRIEINET 5o f-arrestin 21& G & ¥ 37 HIEZHEMAEOT Y FH 4 b =Y R
M5 L, ZLCMEAY ZF VS > — ¥ Th b extracellular signal-regulated Kinase:
ERK1/2% &AL 3 5, F 72, PKC IZ & » NADPH oxidases 23{& 41t 3 %4, p-arrestin 2,
p22phox, DUOX2, #\ 1% ERK1/20 siRNA %<7 07 7 — JIZH AT % & [L-12p400 2
I3HE X5, TNF receptor associated factor 6 (TRAF 61x) TLR ¥ 7 F VICEELR T ¥
TH—455TTdhbhH, T® TRAF 6 O siRNA #E AT 5 &, IL-12p400 APkl S 5.

F—TJ—F PRI S X4 —t, TATF7-EEMRSEE, Tol ZIEHEF
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PP YT oOBEET S VIREFEAT
HHVTART 7TV U MENEHEEHED
N7 F FCTEADZMEPHERZ2H T2 Fk)
v, DR OWGHE ] % FoMBIIR 2 MG S 57 v
FF vy Il KB GEALEMZ AL

(GPCR) DiEMEALIIHE - T, EREEEN T 254k
(epidermal growth factor receptor: EGFR) A%i& 4
L& 53 % % EGFR transactivation & FF5, &
?## T EGFR ligands ® ¥ = 5 4 ~ 7 (shedding)
AL 2 Bl & 72 L Qv B 2 L ASIEAE & 2012
o TETWA, Ml s EREE % #H ) 518
DHHHD S DIF, MNasH 5 ORIBUAE - THEFR
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8l 207, MM S h s, ZoMfiido
I NRAL Y 254 7 (ectodomain shedding)
EMEN, BEEE MBI 7 > — S 7z iR
MO X5 2 LT, STOFFERERY
B2 AL S ¢ 5, —F, 7a7 7 —BiEt b=
74K (protease-activated receptors: PARs) ®—
Td % PAR-2IZAFHERT I X & —EHRIFIZ LD,
tumor necrosis factor-a converting enzyme
(TACE) OiEHALs IZIETEEE#R (reactive oxygen
species: ROS) ®D A2 PEV pro-transforming growth
factor (TGF) - a 2°Y)ii & 1L EGFR ®iFMEALIC &
DAF UHEAESNDL Z EHEI N,
Toll-like receptor (TLR) 139%)5EfA% &AL CH
REIERMEEI S5, & M TIRIOEHEAFEL, VA4
WV AR 7 & DIRFEARD & DRERI I X DG

LS TR A2 2 2 L THRIES 2. T72,

EGFR kinase 28 TLR4Y 7 F WIZRETH B Z & A8
W SN, EGFR & TLR O %% % BEME A 7R 1E
EN7zo TLRAGIREARICHF BN 72 50 F % iBFk 5 %
TLR ®12T, 77 ABRUROIED 5T 5 Y
KEHE (LPS)® 227 5 2R ORTF K27 %
VIBIZHDB)RTA agE ) Ay B L LUCRART
2B R TH B, F72 TLRAEL PAR-2D cross-talk
OFEPMESNLY TOLH)BFFELD,
PAR-2/EGFR/TLRAD L & 7 ¥ — M O % H: % 15t
RZIC X BRI E NS,

I Bk A3IE AL 3 5 & elastase, proteinase 3,
cathepsin G 7 £ @ proteases SEEHES 5, Zlgkih
Az F| &2 LESEER OB W IRINIE % £ 9 EiER
PERES T, MHFRERT T X & — BIREHE
BEOVEDSTHD e x T A T LY W
IiE R4 B PRSI SUSMERERE  (systemic inflammatory
response syndrome: SIRS) ZfE9 FREICHF L, 3
eIk 7 2 % — X HERDZR RN TH S Z &
LG SN TWD ", PAR20OELZH%ET 2
proteases D — D WU HIRL T A ¥ —¥TH %,
Peo T, BRIYETHEMAL SN GFhER L D i S
5TTAY—XIZL) PAR2HEM L E NG, B
(ZIEGIE 1L Z OB PRV PAR-2/EGFR/TLRAD
transactivation (2 X ), BIZHEAEILO—EZM S &
FtEnsad %5, AfiTlx, PAR-2/EGFR/TLR4D %
BRI O WTHES T 5,

oMl

I. 70577 —tEEMHEEZEF (protease-
activated receptors: PARs)

PARs 1% G &R Z 74K (G protein-coupled
receptor: GPCR) 7 7 IV —I2& 9 % 7 [l E @iy
SHEERTH D, TO0D a~Y v 7 AW DI
*HML, NERuIIMINC, & LT C KinaE
M ISAZE S B0 DML X 7 =X 2 ik
»7uF 7Bk o THIBAMCE L TWwa N
K7 F FEMPGEEA TR s, HLED
H &7z N RKiHErEDY tethered ligand & L CTZ&
A2 EEET S (K1),

I. GEINVE

GHIUNIHETT=v X7 VEF NG Y vy
% (guanine nucleotide-binding proteins : G
proteins) DOWEFRTH V), MFLHNOEALF e % 7
T2V ry=) U (GTP) 277 ) VR
(GDP) ~Y) 0 %2 % AL v FTHbHo GCPR 23k
LTWAGH v 282F Za, B, yO=D0ODH% 7L
=y POBEKR (NTEHERAEKG Y VX2 TH
D, BLyHTL=y MIFWITHEHAKRTEET S,
GCPR 12V 4~ F2%EA LisMALT % &, G,k GDP

1. Neutroplhil protease (C & % protease-
activated receptor DJEM{LE G 2 /N E
DEE)

Neutrophil elastase (2 & ) N K7 F NHAS
YJWr S 11, protease-activated receptor 2SiE AL S
ND. FOWH%, G & V87 EIEEIAZET 5,
G a : GTP-binding protein a subunit, GDP: guanine
diphosphate, GTP: guanine triphosphate.
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% GTP I L, S 512Gy, 2 O ek LigtEAl &
%h (M1). MEEL72G. & Gy idZNZhorhE
WY TNV R B, B MFHERT T A Y — ¥
(human neutrophil elastase: HNE) #il# TG L L
72 PAR-21Z G, % 4 L T phospholipase C (PLC) #
Wt % (K2), PLCIE, YV yBTATVED
HHITY Y IREZ VM3 2 BEFORK TS %,

2. PAR-2M ;&ML IZ £ > phospholipase C
DiEME L
PAR-2DIEVEALICHEN G, & G, D REEL G,
# 41 L C phospholipase C (PLC) »%i&MAbL$ %,
GDP: guanine diphosphate, GTP: guanine
triphosphate, G ,: GTP-binding protein a subunit,

PAR: protease-activated receptor, PLC:
phospholipase C.
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[X 3. Phospholipase C (PLC) IZ&3 1/ b—
V1,4,5- FUZRY B (IP) DYIEE
PLCICLXBHRARAT 7 FINVA T b —4,5-
YA v (PIP) 4 /¥ b—1,4,5- M) R
U Y (IP) OIS X Y, IPATMIBL RV v~
BHEh, Y7y rs)ua— (DAG) 1K
W2 %% £ 9 5. DAG: diacylglycerol, PIP,:
phosphatidylinositol 4,5-bisphosphate, IP;:
inositol trisphosphate, PKC: protein kinase C,
PLC: phospholipase C.

V. Phospholipase C (PLC)

GAZXDEMALLAZPLCIZE Y, SAT77FY
VA 7Y b—=45-E R VB (PIP) V7 ¥
7)tua—) (DAG) BXUOA4 ¥ b—=n1,4,5-
FUZRY VR (IP) ~NEYWTE b, DAG FHEIC
HWELALTIEETY, IPATHIBE Y VA& &
Nz (K3)o &iZ, TPIMIKLE VL % A L LBk
L. /Matk (ER) CHHHHADAN YT LT X 4
VWTHAHA T b=V ) A YEBEZEA (inositol
trisphosphate receptor: IPsR) IZHiA T 5, ZiiC
XoT, Ca OMIBE S ViEERLER L, A
BALB L OEHALD A A r — FAB &R S5,
MzZ7T, C¥ BIXUDAGIETus5ArFF—EC
(protein kinase C: PKC) %Gt d3 % (X4),
PKCixZzotho & 7855120 YBALL, M
faiGtk# 2L S ¢ 5, b FEMIMEERZ v bFdhsk
I 5 A% —+¥ (human neutrophil elastase: HNE)
THIE T % & IL-10 mRNA ORI ME®mT 5, L
7L, phospholipase C inhibitor (U73122) THijiL
&3 % & HNE fll#2 £ % IL-10 mRNA O 5 BLA
i35 (M5) Z&xHe MLz,

PIP;
PLC L | D
O @) PKC
P,
/ Activated PKC
Ca*"
= e

X 4. Phospholipase C (PLC) &M{EICHES Ca™
DEYE & protein kinase C (PKC) DiEMHAE
PLC i PEALIC & 1 Ml BN~ B L 72 TPsI oKL
/Mg (ER) @ IPy2 B RICH &35 & ERIN
oM EA Ca* 2 s s, 72, Ca” I
XD PKCHHEEILE NS, BIZDAGIZ XD
PKC O i AL 2 Z %,
ER: endoplasmic reticulum, PIP.: phosphatidylinositol

DAG: diacylglycerol,

4,5-bisphosphate, IP;: inositol trisphosphate,
PKC: protein kinase C, PLC: phospholipase C.



1. HNE (5 ug)

s{ a 2. TAPL1 (10 pg) + HNE (5 pg)
A 3.U-73122 (1 pg) + HNE (5 pg)
x|
—_ 4 U-73122 (10 pg) + HNE (5 pg)

Relative dengily

0
1 2 3 4

5. U-73122 (PLC inhibitor) (2 & % IL-10
mRNA FIROMHI%HR
t b AEAY I Bk A HNE CTHIE 9 % &, IL-10
mRNA 23539 %, LA L, PLC inhibitor T&
% U-73122CHILE 2 479 &, IL-10 mRNA &
FEBLOA BAZHIH S 7z,
PCR #¥)1Z p actin THIIE L, relative density
& L 7zo HNE: human neutrophil elastase, PLC:
phospholipase C, TAPI-1; TACE/ADAMI17
inhibitor. Data=mean +S.E. n=3 *P<0.01;
*P<0.05; N.S. not significant

V. Protein kinase C (PKC)

PKCiZtY Y - AL F=vFF—¥D12OT,
ML 1280 %, MMHIMEIZ20% DS HEAET b F 72
PKC X320 % 74 4 FiZnfashs (£2), &
31ZRT PKC 74 V 7 + — L BIREBHLER 2 v
T, HNE Hl#C B 5 & b AR M3 Ek o 1L-10
mRNA O EZBRE L7z T DOHRHE, Ro-318425
(conventional PKC inhibitor) & O PKC /6
inhibitor (2 & » HNE #J#!Z & % IL-10 mRNA &
BBSPH S NS Z EDH L2 (M6),

VI. Protease-activated receptors (PARs) &
#&1%& proteases NIHE IR

PARs 7 7 3V —1i%, PAR-1, PAR-2, PAR-3,
PAR-4IZE SN, iHhEkiiko 7T r 7 —+¥
1213, elastase, proteinase 3, Cathepsin G 7 &A%&
Ihd, choo7ur7—ETHEEILINSD
PARs iZBRE N5 (£ 1), FEEIZ, transwell

= 2

-

2

1
° 1 2 3 4 5 6 7 B8 9 10 11 12 13
1. Ro-318425 (1 uM) + HNE (5 pg)
2. Ro-318425 (5 uM) + HNE (5 pg)
3. Go 6976 (1 uM) + HNE (5 pg)
4. Go 6976 (5 uM) + HNE (5 pg)
5. Go 6983 (1 uM) + HNE (5 pg)
6. Go 6983 (5 uM) + HNE (5 pg)
7. CGP 41251 (1 uM) + HNE (5 pg)
8. CGP 41251 (5 uM) + HNE (5 pg)
9. PKC 0/5 inhibitor (1 pM) + HNE (5 pg)
10. PKC 6/3 inhibitor (5 uM) + HNE (5 ug)
11. Xestospongin C (1 uM) + HNE (5 pg)
12. Xestospongin C (5 uM) + HNE (5 nug)
13. HNE (5 pg)
6. HNERIBICL 2 & PARAEMETRD IL-10
mRNA DH3IR

HHPKC 74 ¥ 7 4 — L®INIG A EH] (F£3)
I2&X % IL-10 mRNA OFBUZ KT THEZ R,
R0-318425 (conventional PKC inhibitor) & O
PKC 6 / § inhibitor {2 & ) IL-10 mRNA ® 3¢
WA EIIHHI S5, PCR EWIX S actin THl
1E L relative density & L 72o HNE: human
neutrophil elastase, PKC: protein kinase C.
Data=mean * S.E. n=3 *P<0.01

system & H \» "C, _E & T phorbol 12-myristate
13-acetate (PMA) HIFCHEMAL L7z MFHEk,
Z L CHilla A @l A i 2 L 2 T2 T I e
M ARRS M HEER 2 5T, HERICBI 2 &84 by
4 ~® mRNA ®%H % RT-PCR #:12 T B
5 &, PRI RO R & HNE HUOMU ok <
1% IL-10% O IFN-y mRNA o588 (K 7) A=
ZENRD LN,
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VL. IL-12p40

IL-1213 42D a N v 7 AMWENPL R LA b
HA Y THbB, 2F 0, IL-12p35& IL-12p407%° &
AT w8 (p70) & IL-12p400 K E &R
PAFAET %o IL-12p40id T M IS & % Wl 3 % &
BRI ML v O—DTHLH"Y, T/, IL-23
(p40/p19) X IL-23p19& IL-12: DV T 2= >
FTdH B IL-12p40THEL SN TV 5, F 72 1L-23
(& Th17fila~D b2 FHE L, Thl7fil D5 -
HeFR IV ETH 5, Lipopolysaccharide (LPS)

FIPIZ X D TLR % 4~ L T macrophages & 1) IL-
12p40%3 £ 2 &S 5, L #» L, HNE fl # <&
macrophages |2 IL-12 mRNA OFHIHO 5
WZ EERRLIGIRE LAY, 22T, b bEMIME
¥k % H \» T GM-CSF-dependent macrophages %
EBLL, LPS HI#IC X % TL-12p400 #E AL BT 1 B
F % PAR-2/TLR ® L t 7 ¥ — [ O1E fifniE 0 i
BTV THE L 72,

£1. FhEBAFXO7OF7—EEZhICRIET 2&E

PARs & DHEE R

PARs: Protease-activated receptors

PARs Proteases
PAR-1 Elastase Cathepsin G
PAR-2 Elastase Cathepsin G Proteinase 3
PAR-3
PAR-4 Cathepsin G
PMA
A
Transwell insert HNE PMA Neutrophils
bottom chamber PBMCs PBMCs PBMCs 41 N -
[ ] ]
m
o
> — —
£
|
o
] AT T
Bractin [ ——— IL4 IL6 IL8 IL10 IL12 TNFa IFNy

X 7. Transwell system Z# AW =& EIFhERRBICK 2 e FREMEXOZEY S H A >

mRNA DR

Transwell system @ _EJE 2 PMA Rl T L7z e MafFdEk, 2 U CHIBEAS @ B AN W] BE 722 2
B TR T2 P REIC e PRI Z BT, HIRIZBI 58581 b A O mRNA O3z
RT-PCR I\ TGN % &, VAL P BRSO & HNE BOARUR) B <13 IL-10 X OF IFN- y
mRNA OFEBRIZEELZNBRD STz, PCREW% B actin THLE L, relative density & L7z,
HNE: human neutrophil elastase, IL: interleukin, TNF: tumor necrosis factor, IFN: interferon,
PBMCs: peripheral blood mononuclear cells, PMA: phorbol 12-myristate 13-acetate, RT-PCR;
reverse transcription polymerase chain reaction. Data=mean * S.E. n=3, "P<0.01
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1 oMl

macrophages ™~ & 31t 3 %4, GM-CSF-dependent

20 PAR-2(MD 33
s oRee =R macrophages % JH\W72f%8 T, @ GM-CSF iRk

Granulocyte-macrophage colony-stimulating - X542 7 H# 9 macrophages 23FEBRICEH S

factor (GM-CSF

) 12 X Y monocytes (& Twb, Lz PRWIMHEERSBER, 3HH®

*x2. PKC OBFEE Z D isoforms

PKC subfamily Isoforms Activating factors
conventional-PKC a B 1 p 1 y  Ca*, DAG. PS
novel-PKC 0 £ n 6 DAG, PS
atypical-PKC 4 l PS

Ca®": calcium
DAG: diacylglycerol
PS: phosphatidylserine

% 3. PKC isoforms EZ D7 A YV 7 # — LEIRIFEEH

Reagents PKC isoforms

R0318425 PKC I PKCp1II PKC y

Go6976 PKC p 1

Go 6983 PKC p 1 PKC y PKC ¢

CGP41251 PKC f I PKC p1II PKC y PKC ¢

PKC 6 / 6 inhibitor PKC ¢ PKC 6

PKC: protein kinase C

1
3
4
2
6

-
]
[
W
o
o
=1
s
w

. Markers 1. Markers
. GM-C8F-dependent macrophages (0 day) _7;__}\_101106".-[35[,1&‘.- 0)
. GM-C3F-dependent macrophages (1 day) 3. Adherent macrophages treated with GM-CSF (day 9)

. GM-C8F-dependent macrophages (3 day)
. GM-C8F-dependent macrophages (7 day)
. GM-C8F-dependent macrophages (9 day)

8. GM-CSFRIEICH T2~ y0O7 7—Y OMEERRICH T2 2> NI FEOZFENHE

bt b RAS I HLER 2 GM-CSF TR L 725522 il ol e sl i o CBB B¢l X 5% H R %
RS WO HH & 9 HH TR 2MENSBD SNz (a) 520 H~9 HHD CBB 3fa
(b) monocytes & GM-CSF-dependent macrophages (9 day of culture) @ I # CBB:

coomassie bril

liant blue, GM-CSF: granulocyte-macrophage colony-stimulating factor.
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kDa -
—-— =
100 o
50 =
b.
8
6
=
=
2
E 4
B8
<
2
0 -
Day of culture 0 1 3 5 7 9

9. GM-CSF-dependent macrophages (C &
(7 % mannose receptor (CD206) IR NDi#F
HEYHERS

CD206 D388l o western blotting 12 & 58 HIYZE

{t%#7~9, (a)Representative blot (b)Arbitrary

density units GM-CSF: granulocyte-macrophage

colony-stimulating factor, CD; cluster of
differentiation, CD206: mannose receptor.

adherent monocytes {2 GM-CSF (10 ng) Z#%ML,

ZLT6HHBITH A2 L, BIZ GM-CSF (10
ng) Z@ML, 9 HHO®KEMI% GM-CSF-
dependent macrophages & L T4 D EERIZH w»
729 T XD LB BT H Y X7 SO
#FHMZIL % CBB 4«ft (coomassie brilliant blue
staining) THMFET 5L, KBIIRT LI RREHM
y T ORISR ONT, BEEOHHE9H

Ho & 237 5 EH R HED RO b b, F72,

macrophages @ 7 LIZHE W& O KT~ — # — 78
ZMT 2, TORXWEHM~Y - —ThH2
mannose receptor (CD206) ®%8l (X 9) dH#EH
MIZHWIML TWwabdZ PRI N, F 72,
macrophages @ 7 LI fEV PAR-2A%E H 92 88 0n
75 (M0 2k, $A¥ETHHEIOHED
PAR-2DHIUCIIH B R AN RD b7,

— —
Lh -5}
1 |

—
8]

PAR-2 (¥ 103 ng/L)
o

6,
. m i
0,
0 1 3 5 7 9

Day of culture

X10. GM-CSF-dependent macrophages (Z &
(7% PAR-2M#Z HRY R BHRE

GM-CSF #lli%12 & % macrophages o #ll Jii i fi#
WP O H K PAR-2IE £ @ £ 1t % enzyme-
linked immunosorbent assay (ELISA) TilllE L
720 GM-CSF: granulocyte-macrophage colony-
stimulating factor, PAR-2: protease-activated
receptor 2. Data=mean * S.E. n=3, *P<0.01;
*P<0.05; N.S. not significant

X. LPS & # I & % GM-CSF-dependent
macrophages @ IL-12p40FE £ 33§
HNE DiErgzhR

Human neutrophil elastase (HNE) #i # T GM-
CSF-dependent macrophages (9 day of culture) @
IL-12p40? FE A IE #5388 C X 72\ Lipopolysaccharide
(LPS) THI¥LT % & IL-12p40725 s AEFFH S b,
LR % W 2 & 12 GM-CSF-dependent macrophages
% HNE T 6 R HTALE 217>, B2 LPS T 6 IREfH
HWM A 175 (HNE + LPS HISEE) &, LPS Higluf
BORE & e L C, IL-12p400 PEAE DS BAZHE R T 5
(1) Z &z 3G L22" Y, £ 72 HNE Fijil
I & 5 IL-12p40D B iR RS H BARAEE T - 72
(KM12)o = DHEERYFIZDOWT, PAR-2 agonists T
& % neutrophil protease: HNE & chemical agonist:
AC-264613 # T, N5 D IL-12p405E A 3 5%
REHB LY, ToOMR, WMEaRi: AC-264613
TIRO SN ho7z (K13),



I1-12p40 (X 103 pg/L)

8 I

NS. . . .
I U e N

12000 -

10000 - HNEOpM

2000 - - HNE 50 uM

6000 -

4000 -

2000 - J

0 N

LPS (ng) 0 5 10 20

X11. LPS #®l#(C K % IL-12p40FE £ (C3XF § B
HNE Dig5zhE

GM-CSF-dependent macrophages (9 day of
culture) % LPS (10 ng) T 6 FEfHI# T % &
IL-12p4028 EAE S L B, LA L, HNE (50 u
M) T macrophages % 6 IRF[HJHILE L, D%
LPS (0, 5, 10, 20, 50ng) THIH L 6 K M
@it o IL-12p40i EE 2 WES 5 &, LPS
HUBOR SO Fe i LT, HNE+LPS $I#H: <
AEZEEYEPED L N 72, GM-CSF:
granulocyte-macrophage colony-stimulating
factor, HNE: human neutrophil elastase, LPS:
lipopolysaccharide. Data=mean = S.E. *P<0.01;
N.S. not significant

X. LPSRI#ICK B IL-12p407 £ & TLR4

GM-CSF-dependent macrophages (9 day of
culture) % Escherichia coli 0111:B4
lipopolysaccharide (10 ng) T 6 K[ H]#§ % &
IL-12p402% A 8N b, LarL, HNE (50uM) T
6 WM ATALEE % 17 95 & IL-12p400 i A B i % S 3
BOLND, LPSHIBIC X 5 ¥ 7 F VidFIC TLR4
AT HIENMEEINTWSEY, 5041,
TLR4 siRNA % # A L 72 GM-CSF-dependent
macrophages Tl& HNE + LPS #l] it < IL-12p40
EADPERISRDT 52 L 2R L (X14),

oMl

*® x = *® X

e

3500 -

3000 -
)
@ 2500 -
S
X 2000 1
(=1
T 1500
= 1000 -
il
0,
HNE OpM  5pM 10pM  20pM  30pM  S0pM
LPS10ng  + + + + + +

X12. LPS &I & % IL-12p40FE £ IC3F T 3
HNE DR E&KFHIEEMR

GM-CSF-dependent macrophages (9 day of
culture) % HNE (0, 5, 10, 20, 50 uM) THij WL &
(6 /5[) L, LPS (10 ng) T 6 ReHIE#D IL-
12p400 £ B % i3 % &, HNE o ] #AKF
R HEAF S 5 N7z, GM-CSF: granulocyte-
macrophage colony-stimulating factor, HNE:
human neutrophil elastase, LPS: lipopolysaccharide.
Data=mean = S.E. "P<0.01; *P<0.05

X. LPS ®IBICEK % IL-12p407F 4% & PAR-2

LPS 32 & % TL-12p405 4 o B 5a#h 0% HNE
R LE TRl H 7z, HNE Hl#ix PAR-2% /L C
VI FNVIPMEEENS 720, 9 PAR-2 siRNA %
i# A L 72 GM-CSF-dependent macrophages %
HNE CTHiLE L, €L TLPS CHIIMT % & IL-
12p400 P A= B 3R AN R T B S 2 (X15). % 7z,
Y ¥ v % 27 % (scaffold protein) T dH % B
arrestin 2 13V ¥ FIZ X ) {EMAL S 7z PAR-2
DGy Ny HIERZEAE (GPCR) SHET 5
Z & TGCPR DB EZ T Z LA STV o
=0, G N7 EIFEAEOMBBN ¥ 7 F M RE
EWEMEALSE DT LS DL R D, biased
ligands & \» 9 Fr7z- B & HE Sz, 22T,
HNE #] #12 X % IL-12p400 i 2E 38 58 %) 12 B
arrestin 2255 L TV A5 L) hx MEES 5 720
12, P arrestin 2 siRNA % & A L 72 GM-CSF-
dependent macrophages ® LPS §ill#i & X7z, &
DGR, IL-12p40EE A B iR B R AWM S 7z £
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12000

10000

8000 ~

6000 ~

4000 -

TL-12pd0 (X 103 pg/L)

- .
0 |
PS (50 ng) + + +

C-264613 (10 uM) — + —
INE (50 uM) — — +

13. LPS #l#IC K % IL-12p40DFEE (KT B
PAR-2 agonists (HNE, AC-264613) O
PERIR DB

GM-CSF-dependent macrophages (9 day of
culture) % LPS (10 ng) THIELS % & IL-12p40A3

NS, HNE (50 uM) Tid IL-12p400 i

AEBETRAN R AR H N2 AS, AC-264613 (10 uM)

TIEZDORRITRD 570> 720 HNE: human

neutrophil elastase, LPS: lipopolysaccharide.

Data=mean = SE. *P<0.01

72 PAR-2% 4 L T extracellular signal-regulated
kinase (ERK) 12X 1) IL-82SEA S5 2 & A%
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Transactivation of cell surface receptor PAR-2/EGFR/TLR4

Rui YAMAGUCHI and Yasuo YAMAGUCHI

Proteinase-activated receptor 2 (PAR-2) and toll-like receptor 4 (TLR4) are involved in innate
immune responses and signaling cross-talk between these receptor molecules has the critical role
to augment an ongoing inflammatory response. GM-CSF upregulates PAR-2 expression by
macrophages in a time-dependent manner. Lipopolysaccharide (LPS) enhances IL-12p40
production by macrophages in a concentration-dependent manner. While human neutrophil
elastase (HNE) does not induce IL-12p40 production, pretreatment of macrophages with HNE
synergistically increases the IL-12p40 protein level after LPS exposure. Silencing of TLR4 with
small interfering RNA (siRNA) blunts the synergistic enhancement of 1IL-12p40 by HNE
combined with LPS. Phospholipase C: PLC inhibitor (U73122) and protein kinase C: PKC inhibitor
(Rottlerin) inhibits the increased production of IL-12p40. S -arrestin 2 modulates G-protein-
coupled receptor (GPCR) endocytosis and triggers ERK1/2 activation. PKC contributes to activate
NADPH oxidases. Silencing of f -arrestin 2, p22phox, DUOXZ2 or ERK1/2 also inhibited an
increase of IL-12p40. TLR4 signaling requires tumor necrosis factor receptor-associated factor 6
(TRAF6) . Transfection of macrophages with small interfering RNA duplexes for TRAF6
significantly blunts the increase of IL-12p40 in response to treatment with HNE plus LPS.
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