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MEZOWTNORRTHOEFBIMOZTNERAEOGEL R, LHFMEOHFEIZED
5T LN ERHL NI,

FlRL7ZX 91, GST X, RN ORYZHRT 27D 7 V2 F 4 A KISIC
BT 28MMNHEELEMINCE, LML L, GST XL ch BRI L
TBY, KELZD isoform ORI ha L FUITIKEETHZEE2RLE, EHIT,
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FTOEEEIZILDAEORIE « BREICHEI I P FUTHERTICEVELTLZZ L
BN STz,

- AFFEREAT & V4 1% O WF S8 5T E

Wk 20 FEOHFETIE, LI b2 FU 7K TN OB ERZOR 2O LG/
72T TIE RS, ALEAREDOARBLTEFREINDIZLERLE, 2O Fa R
THRIKTIX, EFREEROEAGKE I LHEHGE IV OEMHEKTICERT 2 2 RS
N, FICETRZEROBRBOMEEEE S INOIEAK T TOEBERTA, A20TO
Far RU 7O AVX—FEARBKTICKRESFS T MM INT, LHFEEZERS
DTOIFary Y T7ZRXAF—EARKTS, AMIEKRECHONTCEF nERES
BT BLY IV OEEEKTICERTS2EEA605DT, AELOTR/VF —RELR
BTN OLIAMEAREOIBLEFRICRD ZERRINTE, ZOKIZ, BELAETOL
R FTICEBE ST 2F R 2D TH LI LEZ LW T, Fk 20 FE DD
A2 I M2 b0 L MHIET 5,

BHELARETOLEERTS, IFa NI TEFREROEAGE T BLWY IV ©
EHEETICERT D E RmT 2 e nHkE, I Fa NI T7EFBREREGKT O
BRI N, S P RUTHL0EFORMBZFER L. TORME, IEMERRFETEORE A
WmoFERERLEEZONTWD, FE, LHEEZARLOI bz FY 7 EE S
OWBBLAEE ORENEML TH Y | HRNDZBALADREBICH > TWD Z ENREB I
TW5, DM O - EBXEEICEGT0MWEE LTI AEZFA BRI T
Do ARWFILTIX, INVET A iR L TH8HFL LT GST IZiEH L7, GST i
YRR E L TOREFIRLMOENTWVD DD, L TOAREEEDOMINN D AEB
FOYRRE L OREIZ O TIE A< AL TR, £I2 T, Fk 20 FERZYETIE, F
BIEOWR 7 v —7 L L LI LR TD GST isoforme DFED A M L VL)
FEZER AR L TOLAREEIRIET 2 EM TO GST BEEREOMIEN DA IZ DWW THRE
AT T2, TOREE, LA TH GSTisoforme O —HA BRI L TWVWDH I L ERT 2
kT, —AIZ GST X cytosolic enzyme O —Ffi & v, RN TEALAINT
B OPMEEICE G T 2MBLEMIN TS, RFETHZICEEAI N Z &L,
DR CRE L TWD GST iTMEE7ZF ci<, I haryRFUITIZI 7 LERT
FHETLHZENRENT I Fary FUTHIRICEET 2R THEET D EHR S D 28,
ZOFMERL T DI EOHIRREE e ole, DHER O LRI OEE T
DI Fary R THBIOMEEE O GST MEX VNIV EEOEBEZ KT 5
EL I FITESO GST EAOESWOLGA, MEm DT EY I b=
YRUTHEEIEKT, T20b 0B TICX 20NN RIEEHBET L ER RN,
INLORREEBO, HAREFARE 120 FRNTTHRERESNT,

WAL, LAk T o GST ORENCET DM 20 5 L RIRFIC, Bz 2 M e
BRI EKR T & L CHNEENBITZ D TWD X7 LAY > O F#LR C O M58 % B
W5 TPETHD, LR LEL o, MRTORL - ELFEITHBEBANREZRET 5
HELBRO—2>THY, GST OFXEBIZ L A2 ARLHTOMBHNRENXZ LA U v
DM NERIZFICRIETEEICOWTHETIZED W, AFEICLY, I = N
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TaEPLE LIEODAEOFIEEEN BRI AL LM SN D,

4. WFIERLR D FEFR
JR 2 - G S
(1) Daicho T, Yagi T, Abe Y, Ohara M, Marunouchi T, Takeo S, Tanonaka K.
Possible involvement of mitochondrial energy-producing ability in the
development of right ventricular failure in monocrotaline-induced pulmonary
hypertensive rats

J. Pharmacol. Sci., in press.

(1) T. Daicho, T. Yagi, Y. Abe, M. Ohara, Y. Daisho, T. Marunouchi, S. Takeo, K.
Tanonaka
Changes in mitochondrial energy-producing ability in the right ventricular
muscle of monocrotaline-induced pulmonary hypertensive rats.
The 25th Annual Meeting of the International Society for Heart Research
Japanese Section 2008 4 12 H ., #§ik

EANFRHEE

(1) REgh, REET, NG F. S¥FEiHk, FEES. L/ AHER. SAREER,
R WA, HE S —
Monocrotaline i %& fiti /& IfiL JEJE 7 »~ b ® 4 0= dystrophin-related glycoprotein #
(EINOIES ¥ ¥ (4
518 [ HARTEERSEH R 2008 4F 11 . T3

(2) HEFHE— /N RS, BRI KRS, mARZ S, W&, A —i, &R B
DI ERRLTOI VLT F Y S b TV A7 27 —EDEAL
HASZERG 129 £ 2009 48 3 H, m#p

12



BRI DA FE L TOMEYR D L BERAERREBEL FLOH
M0 B

KE wfs (REFPH=E - AR)

1. ¥ O E

FARE AL OERIK 7 & LT OMED S & HIRGE RBI D 7 & OB & fif 41 5
5 HMT, 2 0FEEITEEZHEO NMR IZ X 53t fifE s oMy, & O ZHERsr ~0 R
FRISIZBE DL CR L 7 F o2 BEBRBOEBMEEOMET, KO CHB L 7 F U2 B E%
Bl G D ERL & 2 RAKBERE D fiEMT 2 WP i2AT 729 2 & & L7e, BEW Candida albicans
DR FIENOE LN D KEMER 7T CAWS (X, w7 A5 T2 & i RB Rk
EHERTHIEDRHLMNIZ/>TWbD, £7-. Candida TIVFE I 5 EHE O HMEEE Rk
SIEERA R RIESIEEFERTHENELSLLALNTND, T LOKSIZIEA—
-BD-IT NIy v ) TaTAVNEENDZ ERYEMATICEI DV RBIRLTWD
PSR O FE M 7 A 22 B e & NS AL BT kT D IR S A AR S0 6 % M oD i 1 e
EOFHAMIZONWTIEHHLNIZR > TOVRWEANRZ Y, T2 TARIFFETIL., CAWS X%
DEH RS OFF MG H RO R BB . FrIIZ CRL 7 FUICESEZRKY
ZOZEEERELZE RO o wEH CORERNICHRFTT 5 - F T EZAERELREIT D
MR RE 2 AT 2 2 &L 2 B9 & U B SRR T AR O Fr 8 % OV 25 K38 BLM I 12 46 1
HIEEALHAE 2 G L7z, LFICEHE Z L oMt BIE &2 R T,

(1) 5 A BE 25 il o> A% 3 i A

Candida albicans D& FEEEHRSFLMFIZ L > TEH O 5 L FEE 45 OIE G &
2D-NMR (Z L VT L, T BERE SR EMEZEZLET 57D OFEMR GG R Z 1S

HZEEBEIZ L,

(2) CH v ZF 5245 (CLR) BEHE D2 Dt
BEEMRZARRICEELZ CBL 7 F % R/IK (dectin-1, dectin-2 72 &) @
BIEf/r—=27%~UA, Ty, B RREZOWNTITW, AIERISRES
X7 DI, SRERAYEDOMRIT 2R T, HEaliER oM EELRFT 5,

(3) CLR Z&ELM i o /ERE & 52 25 IR B R oD fif AT
dectin-1, dectin-2 72 £ CLR O HMifatne ~ DB 2 i3 2 B ) C 4 Al fu
B O(BRR. U U NERGR, HERRE) ~OBLEFEACKIY BIEMBAZ/FERL, &
FEMEY A N A v EMERBEEAL. WK S, TR = A~ RER ERIE LM
Rt 58 DB D AR A B & R IRHRE & OBE M2 RE T 5,

2. WFFERR DO

FROBHELG, FF, MERFREELE LTS LPHLNE RS> TV DL EHERT K
OFEVEME L RERL 7 DRI E 2t T 572 2D-NMR (2 K2t 247> 7=, £/,
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WEAERE, SIS ITEICEE 59 25 ATREME 2N /RIB S L7z dectin-1 O EREEEMENT 2 ~ 7 A LA
NOFYFRETHET 572, T v b dectin-l DI T2 0 —=1 7 K ONE DO RIEFNE
FEBLBERE AT, S 5121 Dectin-1 Fifx O B 2R 50 5% 21K Dectin-2 O FBL R ERIZ SO
THRF L, ZORROMEIZILLTDO L5127 5,

(1) 5 R BE 22 05 oo 1 3 g AT

I E TOMEMT T Candida FIAEMEZ BEE 4> (CAWS) 13~ 7 AET /LB W TERERN
B CIXMERERIET D 2 &, CAWS O & M K55 IGMHE & O BN &k« 7
BT T b iv7e Candida albicans @ £ b5 i 53 O M8 & 35 BISE A MRFT L, & HI0&
ST TELNEZ CAWS OfEZ NMRICEVMBIT LR, B-~r T v RnEZ0ndo
FEFEIEERTH N RN R SN, T E TICHEMICHEIEMIrT 25 BT, 20 4%
I%. Candida albicans DI #ESEEZZE 2 T, v F U BRESZ 4ABHMU L, b D
MERFEEEL 2D-NMR I X VT L7727 /~—ar 7 x A—v a3 OMBEE%E
MatL7z, TORE, 45 (C27,C37,Y27,Y37) ®H b, C27 X C37 @ C-limiting &
REFHCTE R LcE R i S~ v i B-vr ) —RZRmEEND 10 EAT
DY T FIVPRERL TV, £7, YPD RABGHI TR L 72 WK Tl 37°CH: 3% T C27,
C37 LDV T FNERL, B-~r T UNELIHEELTWVWDLZERHLNE RS
7zo —J7C YPD BiHh 27°CHE 8 @ Y27 13D SFE L 1T e | B-~v / —RKEEH
LTWAZERHALNERST, £, sHOMERFEEELILE LIZEZ A, C27,
C37, Y37 TIX CAWS & R D ME RFEHEMEZ /R LR, Y2T TEEIFEHEL 20 -
oo RTRFREST CTHESNDT T 7 47 XV —HRESEEMED Y27 TH L WIHMERE
THRARBDLIN, B-v T OEBIIERARIGICELWEEZ RITTZ ENHLMNE
o, TNHDZ END, CAWS RE AR MiaE~ > F Db B-v TR
MIZEVBEH LT -~ TR, MERST 77 4 7% — R RIE KIS DO ERID
B> TV D A REME N R < R S LTz,

CAWS (ZiZ it~ F vl il L B-I Vb EEN . WMEICERAT D 1,3-
B-TNHr BDIEMICEET 2 AEMH b SN TWD, — TR -7 h 30 E
FHTHRHETFES  anobGond Il B ghoTEBY, TNUHD B -7V Fl
DENVWERAREICT LS ZEELEETHDL, 2T, REICAFAIEZRIE FE Grifola
frondosa X U 1§72 B-7 /v # > grifolan ® 2D-NMR (2 X b %EemEZ1T70->7-, 7.
ID-'HNMR 2k VW 7V a—RCLlDOT /) AV v 7T FAAIETEHEETH D Z
EMHBLMNER ST, &5HI22D-TOCSY, HSQC, H2BC 2k V|, 4D /L a— R 5%
EoOMAMAEEREZ LN TE 7=, Grifolan ®#3E1X Candida albicans #flfukE X v # H
SN B-TZ B lid, 1L6-DIEEENRRLIZERPLNER ST, ZOENN
CAWS [Z L2 M RFEIZEDRIZEDL NS HROBEOUNEHSDTH D,

(2) CH v ZF o2& ME (CLR) BHE DR 2 O it

Candida albicans 72 & D EEHMIRIBEZBERL 7 \ZIE~ TV USNT B-Z VI U B EH
ENTWD, EREERITGREMEZIEEILSIED —F, BRORIEKGZ 7% S 5 6
PELMESNTWD, FIEHORED S & B-T NV AEPRIENSZ B S E DL~
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DARBETNVEAER L, BMEREZME S AU RRIERSICHEDLL 2 &2 L
oo Elo, O BTN AEMHIZAMERD B -7 V71 % 51K dectin-1 AL+ 2 2 &
AINETHOLNILE, dectin-1 I~V ARV OB TFLIY RERELHERL, £
DEEFEREOERZEBEL CB-Z NI ZREEREICKLERT 2 BB O HEE 72
ENRZNETITRbA TS, LarL, EREMELTIHHIND T v MOV T
dectin-l OEEFVBHAEIZEIN TRV, 22T, Zv bk ¢cDNA 477V —XY
dectin-1 fH[A /5 % RACE—PCR 72 C\2 L 0 HEE L, £ OBRES & it L=, =D
FER, T X=X LOHRPES LT R MEAFERSA Y A XD B E WS T TH
LT EMH BN ERo T, dectin-1l DA RHEREIC B E /M I N SEE O 3 d8 ke EAET 2
J . ITAM ERECH] . RO D B-7 v BikiED 7 2V BEIIT L IRESENT
WTE A, MR AN BLIC R B9 5 N-Gly FESHE AN, ~ U AN 2 HFTCTh D DTkt L
CT1EFTOATHLZ NN LR, HEtSN72T v b dectin-1l EixFZEAL
7= HEK293T Mild T?D B -7 )7 GG TE M K O NF-«B IGHLIE~ 7 R & RERICH 8 S
NHZERHBEMERY, v TR B N, Tv Eb Candida albicans 73 £ O H 5 #l
faBE B -7 V) DFRFR L E DB DRIEISEICEHDD ZENP LN E R o7,

(3)  CLR ZEBLAHIE DR & 2 KB RE D i A7

CHLIZFor77IU—0D1>2Th2?s dectin-1 (FEFEMIEED(1—-3)-8-D-7 v
ARRNICERBE L., EEOAR., TORDOIEHEMBBEELESLY A P A VELAICKLHATD
HTEERELTCND, LL, BEMEICEI v FralbEdEin, £o~vr/ —
AREOBBRICEDOIZREFIERSH L Z D, EO~ 2T U2 RIKD B H#H KRR
BICFEINLHBEARRIEISEICEORERDL > TWA2HETIIAR W, 2T,
dectin-1 D C WL 7 F U ZRKEKTH D dectin-2 IZOWTHET HZ LI LT,
Dectin- 2 (2K {7 L 72 S0 G5 2 WIREIC 9 2 HAY T, dectin-2 O RHAZ(EH L, £ 0D
MR 2R R Bl KX OBESHRRI K A 1~ (CRD) OFEM & Xy B REER LTz, W
VT dectin-2 % v <7 1% Candida BIZi58 L. Z0fEA1E CAWS THIBI S5 = LA
REINT, HREEEEMEEICIIT S dectin-2 @ NF-k B {HFHL~D BTSN T
HEK293T fillg & M\ 2 LR — % =7 vt f THH L7225, CAWS % Candida f K12 X
BIEMALIZR D b5 1, dectin-2 DMK PIHEE T dectinl & X k&< Bs =
L e . dectin-2 1E dectin-1 E X B2 AN Y ZF G ERRE CIEME S E S A AT RE
PERRENTZ, BRI DI T 5 TETH D,

. BRFEREAN R OV5 14 0 FJF 58 G 1
M RFIEIZBE DD Candida Mk DZBER 7y (CAWS) OffE & M RFERE & 0B
WP ZHMEICT 5 M T, LoEREO SV~ % C.albicans DI FE A L 0 i
L, v~V F U BET o p-122v 0 T U ERER T ERIEEL KR EICHEERH D 2 & & B
LI 19 ENLOBETHL~Y T UMBEMRITIZB W T 2D-NMRIZCED g-~w
) AREDORBNEFETELIEEFIRERERETHL, L2L, a-v T Uidal,sd,
1,2-, 1,6 R EHEEOMAFERXEEATEY, b0 ED~ Yy ) — APEHMN ME K HIE
WCEBSBERL TV A LNICT 52N, 5% OBETH D5, CAWS OIEHER 5 11T
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T~ T UL B- TN I NIELTEBY, v~ F MR B-T N DI
LEBTHOMLEND D Z EBIRBRFESNT WD, B-Z b OHEEMITICH 2 D-NMR
G L, o B-7 /v Grifolan OREEZ ST+ 2 Z LN T& 2, T OMHIEIL C.
albicans @ B-Z N EITMEHBEN RES AR L2 ENOMERBIE~D B-Z7 VT
YOMEBENREG Z LERFT 20 TE 2 BEbh s,

B N RE L B4y L BRI CandidaB -7 V7 v, TR S U5 RO RIE IS BIfR
L B-TNT DR dectin-l D4y FAEE EIEME L OREME L BB T L 2 L FEEE)
MmELTIHHEND T v hdDdectin- 1Dy F o7/ u—=0 7 %1752 HME LTS
v hdectin-l DEEF 7/ v —=V T %27V, ZOBIBTFEEINZRET DI LN TE,

Flo, v U AD dectin-1 I X dectin-2 DFELR L IER G 5 Z LTI L, Al EEMEbE
PRk & v U Sy F & VT, C. albicans ~DfE A MEEBF L2 & 2 A, dectin-1 @O &7
59 dectin-2 b ERHEICHKE ST HAZ N RSN, ZALDORBIMPSZ N7 551
ZHAWTMERFEHICED D Candida BIERLE DLHE CAWS ~O KUk Fr 4% K& OVFE %
PEEME LSBT LW E TELTWD, SO TIX, Z#ubH D CLR % LK R,
U NEk%, HEKREOMBMICERTEAL TCEOWEZMIT T2 TETCHoTN, #H
BFEARLEOMBFHEICHER S . + 0 2T AT A 720 1o, B BESC 8T B BE &
DEEEIZ L > TINOOMELZMFRL, 21 FEICHERFTT L TFTETHDL, 2. AT
PRICEHER -~ ) — AL OFEEZH 2 B CHmEEREESKRICED S
Candida D AR 2 H WD Z EbEFE L TV 5D,

DL b 20 B2 I3 H @ i 3 MESE IR A AT IC LB EL I 2 B O &R . R Rk o KON
T DZ AR LB A EZ ARy TR BR, 2 EONTY — LV ORE A 2
ENRHCRTE, THD OB AZIEN L, R ITIE RIEIEIZ B D D LWk o7 O T & 8
CCRIEHTMT~EATE2 b0 LW FEND,

. WFFERCR D FE R
i3 i 3C

(1) Tada, R., Nagi-Miura, N., Adachi, Y., Ohno, N.
The influence of culture conditions on vasculitis and anaphylactoid shock
induced by fungal pathogen Candida albicans cell wall extract in mice
Microb Pathog., 44, 379-388 (2008).

(2) Kato, Y., Adachi, Y., Ohno, N.
Characterization of rat beta-glucan receptor dectin-1
Microbiol Immunol., 52, 418-428 (2008).

(3) Tada, R., Adachi, Y., Ishibashi, K., Ohno, N.
An unambiguous structural elucidation of a 1,3-f-D-glucan obtained from
liquid-cultured Grifola frondosa by solution NMR experiments
Carbohydr Res., 344, 400-404 (2008).

R EE
(1) ST, e, KM
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CAWSILE R FEFL DGy A 1 = X A
HAREBERESSEE, 49, 287-292 (2008).

.IS&Y:—‘»/\ 2%
(1) Adachi, Y., Kato, Y., Ishibashi, K., Nagi-Miura, N., Ohno, N
Molecular characterization and cellular function of rat dectin-1.
10ttt International Endotoxin and Innate Immunity Society meeting, 2008/07,
Edinburgh, UK

ENFREE
(1) ZHE, L@z, AfFE—, ANEE, B, KM
K Z H 3K beta-glucan @ beta-glucan % &K dectin-1 ~D & &M D MG
528 [l HARWEH E R, 20084 8 H, ZIR
(2) &S, ZHE, Bk, Wi, LERZ, sARmE, KEFHC
Candida metapsilosis M K B RS2 05 O E AR RE 12 B 2 5 52 %8
528 Ml HAPEHFRF R, 20084 8 A, &Ik
(3) fnpgMEth, ZEM e, AfEEE—. =i KRE
7 v b dectin-1 AR & B -T 0 I U FARBEEE O fEMT
%28 [ HARMEH E S, 20084 8 1, 7KK
(4) ZEfz, WwHFEZ, MEEL, WwHE K, AHEZEE, Z2H 2, Ak,
=L, TR Z, KRB
B -7 VA B AR dectin-1 OO H [ ad ik & 5o 2 1E MEALBEAE O fF AT
520 [ AEm Y AR YT A, 200848 A, IR
(5) Sakuraba, D., Kato, Y., Adachi, Y., Ishibashi, K., Nagi-Miura, N., Ohno, N.
Comparative study of receptor functions of dectin-1 in rodents and human.
FBEHHO U L FMYSE - o7+ — 7 &, 200849 H, &fi
(6) Adachi, Y., Ikeda, F., Ikeda, Y., Harada, T., Ishibashi, K., Nagi-Miura, N.,
Saijo, S., Iwakura, Y., Ohno, N.
Specificity of dectin-1 on binding and innate immune response to fungal
beta-glucans and Candida albicans.
BEHHO U L EHMYSE - o7+ — 7 &, 200849 H, [Lfi
(1) Wl K, %E Mz, KB HC
Candida albicans fiJaBERL K & dectin-1 S 76 M 50 2% 16 2 @ B B4 (2 B 3 B WF 98
552 M HAREHEE YRk E, 200849 H, Rl
(8) ZEMZ, AFE—, =W, KREHC
7 > b dectin-1 @ cDNA 25| & B -2V S 5 AKTERE O fg B
% 52 BIH KEEE TR, 20084 9 A, Kl
(9) FHIHERE, REBEIL, Ak, =W, ZiEdz, KM
Soluble B 7' /L4 & particle p 7 /v v D AW TEMED L
% 38 Ml H A PRk s - iR, 2008 4 12 1, HH#
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(10) HAES, ey, LN, Alk—, =HlT, FREs, KEHe
95 B B 5 B LT K 2 R AR R O R
HARSEF 255 129 .4, 2009 4F 3, AUHS

(1) WA, ST, SHLT, AR, ZiEve, ERMRM, BN IEE,
SARFNB, KEF M
AR S gE 7 m 7Y CBANC X B PBMC 20 b O A kA1 A PEA O AT
BARSERE 129 45, 2009 4 3 A, 5UA
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< Vw7 R2AFZuFuT 7 —EHERTF EMMPRIN O 555 aE KR %
EENESTFENL T 2AEEERIBREORSR

R & (e - 3 A FRH=E)

1. [ A OMTE H R

BV v~F RAIE, BEOBESICHEEEZEL, & - EMHEIC X0 BEEHEENE
LLIERTT2HCREKEETHD. ZOFERELRDEHIT, BIHEEMZ Y FHIBEE e
OWBANZAFIEL, BHE 17200 2BOEEMENG2R%. LavL, RA TIEIEEMED R
HHIER LW~ 77—V T-U U NEKRORE - R X 0 IR O IR & LI
MR EERFEMEMS O X)EFERL, ZRICEDE - RERREIND. Z0F - #KE
it B2 B 2 B % A% matrix metalloproteinase (MMP) T& ¥, 1 T 1% interstitial
collagenase/MMP-1 ¥ X O® stromelysin-1/MMP-3 % RA JHREIZ R W TH L& E Z H 5
bOLEEZOLNRTWD., MERITHEEMRICBEWTRESREY A N A TH D
interleukin-1p (IL-1B)X> tumor necrosis factor o (TNFo)(Z &V & O I HL 58 7 IR X
5. MMP-1 1%, EMR TOEMRLvEESH, I, TBLICINIMa T -7
DFRICEHDLLIEFRTHY, RA TOEAREN AL TS, MMP-3 XK B LW
MG OREN RAIZK T 2 EEHMEOEITE L K<HEAT 22006, BIRIZE W T RA
DzWr~—HI—L LT EHWLATWS., —JF, MMP E/EICED LK & L TRIEMY
A b A oW K O M2 extracellular matrix metalloproteinase inducer
(EMMPRIN)/CD147 A5 TWwWb. EMMPRIN (3 E /7 07 ) v A—RX—=T7 7 I J —
BT DA RES VR ETHY, FCHAVMRIICERRATLI B moN TS,
T b, Hrofla o EMMPRIN (FEEOE®MBIZIEZ S &, MMP-1, MMP-3 % 1%
CHfEx o MMP A %HET 5. X512, EMMPRIN /I vascular endothelial growth
factor (VEGF)FEAERHEZ N Lo MEH ES 7w VEEFEAREIZ IS < T v MilE o B
JH, HANMMEESEICLELD. 20X RIEMICE-SE EMMPRIN &5 i fa o H 5K
R - HEBRICESELLI b DO LEEZI LA TEY, F5 EMMPRIN ®Bif&E L 7 D
MEIXEOHEZRT I ENMLNTNSD. & 512 EMMPRIN (X proMMP-1 & k27512
AEA L, MaE EicEBT D proMMP-1 flitt sy & L THET 22 &AM TV D.

— 77, EMMPRIN (F RARBRZOBBEICEWTHLEBHLTWALZ ERHRENEINTED,
gk > EMMPRIN O#GE4 % &35 & EMMPRIN (347> D& 753 RABREIZHLIELS HE
Do TWDHI ERHELEIND. L LA L, RAICEKIT S EMMPRIN O8I #&EIZ
WTIEAHTH L. AFEEIT, b MeFEMRICKIT 5 EMMPRIN Oz B 623 %
72 ® 12, siRNA 12X W EMMPRIN %# 7 v 7 ¥ o> Ltk FEEMEES X O
EMMPRIN #$ifkiZ & %5 EMMPRIN OfRERLE 7 V2B L T, Y4i%55 0 MMP
FEAICBIETEELRFT 2. £, MlaEFHOMESNA~ N v 7 ZAEERE T 5T
% o EMMPRIN-proMMP-1 & BB KO FTREMEIZ DWW TH B MEFRMEICE W T
a1 5.
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. WRE R O
(1) b kYR 351 5 EMMPRIN 0 33 & 2 0 % 813 £

YISO BB AL IZ 3517 5 EMMPRIN 0% Bl % 1% 18 M i, 21 0B EiE (OA)EFH |
SRR (OA MBHAR), U v~ F RA)BH HRIBIEMAE (RA 78I mmﬂﬁ@a#
L7z, W|EMEIZES VT EMMPRIN (M@ RBICREL TWD Z EnmERaikic
50 & 72 o 72 (Fig. 1A). F72, B L 7= MRS MRk 2 v C& MR 10 5 EMMPRIN
Bl & % Western blot iZIC XV LbEGHFI L= & 2 A, EWIEEMIEI X OA 1§ Eia &
T RA ¥ M Ti3 EMMPRIN J B34 2 5\ 2 & 2V HIBH L=,

[A] [B]

EMMPRIN [[ 5 50 g ™ e

250
2007 1 [
1507

1007 H

1 2 3 4 5 6 7
NSF  OASF RASF

(82
Q

Relative Density

=)

Fig. 1 Expression of EMMPRIN in synovial fibroblasts derived from normal,
osteoarthritis and rheumatoid arthritis

[A]: Immunostaining for EMMPRIN. Human synovial fibroblasts derived from
rheumatoid arthritis were cultured in Lab-Tek chamber slides, and fixed with 4%(w/v)
paraformaldehyde/PBS (-), and then subjected to immunostaining for EMMPRIN
(green) using mouse FITC-conjugated anti-(human CD147)monoclonal antibody. [BI:
Western blot analysis for the production of EMMPRIN in human synovial fibroblasts
derived from normal (NSF), osteoarthritis (OASF), and RA (RASF).
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Fig. 2 Effects of EMMPRIN knockdown on TNFa-mediated MMPs-1, -2, and -3, TIMP-1,
and IL-1p mRNA expression in synovial fibroblasts derived from RA

Cells transfected with or without EMMPRIN siRNA-1 were treated with TNFa (10
ng/ml) for 72 h, and total RNA was subjected to real-time RT-PCR for MMPs-1, -2, and
-3, TIMP-1 and IL-1p mRNA expression. Data are the mean *=S.D. of triplicate wells. *
** and ***, significantly different from untreated control cells (p<0.05, 0.01, and 0.001,
respectively). # and ##, significantly different from the cells treated with TNFa alone
(p<0.05 and 0.01, respectively).
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Fig. 3 Effects of EMMPRIN knockdown on IL-1f-mediated EMMPRIN, MMPs-1, -2,
and -3, TIMP-1, and IL-1p mRNA expression in normal synovial fibroblasts

[A]l: Western blot analysis for EMMPRIN. Cells were transfected with EMMPRIN
siRNA-1 (lane 2) for 72 h, and then cell lysates were subjected to Western blot analysis
for EMMPRIN. Control cells were treated with transfection reagent alone (lane 1). [BI,
Real-time RT-PCR analysis for EMMPRIN, MMPs-1, -2, and -3, TIMP-1, and IL-1p
mRNA expression. Cells transfected with or without EMMPRIN siRNA-1 were treated
with or without IL-1B (10 ng/ml) for 72 h, and total RNA was subjected to real-time
RT-PCR for EMMPRIN, MMPs-1, -2, and -3, TIMP-1, and IL-1p mRNA expression.
Data are the mean =S.D. of triplicate wells. *, ** and ***, significantly different from
untreated control cells (p<0.05, 0.01, and 0.001, respectively). ##, significantly
different from the cells treated with IL-1p alone (p<0.01).

(4) RA B EM MR8 12 B 17 5 EMMPRIN %/ L 7= proMMP-1 @ F7E

T BT EMMPRIN (3 proMMP-1 #i#£4y + & L THEBE L, MR L~
proMMP-1 O JFEE b7 bFT 2 ERHREINTWND. 22 THRERGIEICID & MBI
flz B 17 % proMMP-1 O BIEZ B Lz & 2 A, fle#EE(c EMMPRIN & proMMP-1 @

22
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Fig. 4 ProMMP-1 was co-localized with EMMPRIN on the cell surface of synovial

fibroblasts derived from RA

Synovial fibroblasts derived from RA transfected with or without EMMPRIN siRNA
were treated with or without IL-1f (10 ng/ml) for 24 h, and then fixed with 4%
paraformaldehyde/PBS (-). Cells were subjected to immunostaining for EMMPRIN
(green) using FITC-conjugated mouse anti-(human CD147)monoclonal antibody, and
MMP-1 (red) using rabbit anti-(human MMP-1)antiserum. Nuclei (blue) were stained
with DAPI.
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ZFoOBEEBHRABT O TAM 725 QU cisB LW trans-4-HO-TAM OFEERIZDWTKRHN L&
WECTIX.TAM MEREFEOEBEHABTICEW T TAMBEOELWET & . ciss4-HO-TAM
DHM transBEV b B FELTVWDIILEHLMNIL TS, B, TAM EZHEDE
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BHEhTw3,

BEIZR 21X, In vitro CBWT TAM A EE N7 rvr/nrBiagasxitd2e, 2L T
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H TAM WEAERFRERIND, COER[PELITAIE, LEBEOEEMABETICRBIT S
UGTIAA DR B AL L TZOREICRIT S TAMOREHREBRIC TR T L
LEERL D,
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HILLTWBZ LEZHLNILE, £D7®, TAM N+-glucuronide ® 4 51X TAM (b
D—ERERVSZAREPRIINEZN, AEETICE PEFANIZEB W T TAM
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Fig. 1. Identification of TAM N*-glucuronide in urine extracts

NEFENDOEREGREFRET from patients taking TAM
A representative MRM chromatogram of TAM N+*-glucuronide
AZ L TR EINT (Fig. (A) and its MS/MS spectrum (B) in the urine sample from
patient No. 5. HPLC was performed with an HPLC system
1), 728 . cis-4-OH-TAM using a reverse partition column (ZORBAX Eclipse Plus C18,
2.1 x 150 mm, 3.5 p, Agilent). The elution was performed at a
N*-glucuronide TR L flow rate of 0.4 ml/min with 50 mM AcONH4 (pH 5.0):MeOH

(50:50 (0-10 min)-30:70 (20 min)-10:90 (25 min)).
VR HFIZHB W TR RS L
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Fig. 3. Proposed Metabolic Pathways of TAM in Human
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GFEABOHBERMNE L, BERT XLV —FAIC L 2@ FEANMEEDS RO FEE
TR HEAIZ AGTS X7 T REfi Y AR Y — LAOEBIRFE T 2T YV N —F 34
2L LTORMMEERIET 5,

2. WFFERR D2

1) BarHNETF FEMY A Y — 2 L BERBEFAICL 2 EEFEA

(DBE WA RIC X 28 78 AT OB

Syndecan-2 % @ Bl L 7= 293T #ifld & & NI (HUVEC) % MW T, HE R
(2 MHz, 1.0 W//cm?2) L EERHEL T ATHAV R Y — 2% 0l L72BEO AGT3 Effi U K
V= L DBIRFREBNBEA~DEEIION TR ZITo72, ZO/ME. AGT3 E#i ) KV —
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LT LIS ST F—2 0 LTI, AGT3 B U R Y — L Bl T
HMLZBEEEERL, 100 F0omnwWLry 7 =7 —BiFHE R LT,

(2) 8 I B o o 5

WIZAGT3EMI U R Y — LA BEWEE T AHAY R — LA OB ER A LR
BB AR LIET BT HBEAEE (0.1-1.0 Wem?2) OEEBIZHOWTHRHN LI, £D
AL, BT RARE 1.0 Wem2 B W TE WEa FRIANHR S, £72. 1.0 W/em?
UL EoEE B REICIS W CHHERBE FEANEOZITMHB IR o7,

B)AGT3Effi VA Y — AT RIFTHEEREE T AHAV R Y — A BERIHR

AEWEL T AFTAV AR Y — L EBEREFAICLY AGT3EM Y A Y — L OEETEA
BhBREWERT D ZENRBINTZDT, XTF RREMY A Y —HICX 0 AHE LM
b REt A M A To, ZORR, XTF RREMY A Y —ATLBELIEMEIZ, S HICBE
WEEH ANV R Y =L EBEREFALEBICBONTYH, XTF FREMY K Y — L4
B CMUE LRt i L, K100 fE0om WLy 7 2 7 —BiEMEE2 R L, £72 AGT3 &
iV AR Y — A CHEEG, BENREETAHAVR Y — A EBEREZOH LZETIR, X
FRREM Y A Y — LA TRHEEL, BEREEETAHAVRY — L BEREFALREL
L, § 50 fEomn by 727 —BiEHE R LT, £, WTHOLABEEEIZE N TYH
BEE e =M MR S e o T2,

2) BMEWHMEICL 2B EFNESTTF NEAM Y AV — & O - PN 26 8 f7 AT

AEWEL T AFHAY AR Y — L L BERRF ALY AGT3EEM Y A Y — LADERET
A BEEET AL EBAONE Lz, LOLARNDL, O BEEEAE O 2L
IARHTHY, BEOMFIIARZEBE X7 X —RBICHLETHDL, — 5T, BEHRE
WHAEHAVRY — L EBEEBHFAICI2EETFEAEBEIXYET - 3 v OFH
iV AELE~A7uvey MNEEZEREI D E LEYWHNEAPREE CHL EEZLRLTWY
o, T T, BEWEET AEH AR Y — L LBERBEOHICL S AGT3 Ef Y R Y —
A OBEE A R RN oM E L E R L — BB 2 VTR,

FT. wmNHET VLT AGT3 B Y AR Y — 2 OMEANILY Al ~D= RYy A F— R
ODEGIZOWVWTKRFLIEZEZA, ACHEHETTIHEMBEAN~D VR Y — 5O A LB
L. AG7T3 Bffi VAR Y — L Z=> FY A b= AKXV MEA~TRVIAENRD Z L BRER
ENnTe, Fo, ACEHTFTTIE, BEREETAHAVRY — AL BEFHERHIHICLD
AGT73 Effi )V R Y — LA OBEFHEANDEOHBRRBDO ONR NPT b AGT3 Effi
URY —LWEBEREETAEFAV R Y — AR OBERBHIHICE 28 B FEACT
R A b=V ZAPNEBEREEZRLELTWD I EDRREBINT,

saax ArBEEEETHY, U F Y —2NOBRMEILEME TS LT RY — A
AL, VY Y —LA~OBITEZ R L CHMEE~OBH 280 21ERZ2 AT 52 & A
BNTW5, TDOEHOTYy R A F—=Y ARNTERBVIALRRBE THLIEANEOEA, /0
O OFETFT COEARICETERB RN EF T2 08HEINTND, AGTS &
URY = AL 2B EFEATIE, 708X FEFICBW CEREFRAO LA NHR
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ALTZs, AGT3 [Efi VAR Y — A L BENREE T AFHAY R Y — 2 K OEE R OFHIC X
HEMEBTEATIE, 700X 0 OFEICLIBETRI~OEELREZEBIIRO O Mo
oo ZOZENL, BEREETAEHANY R Y — & L BEE RS OIZMIBAN~ED A
FNTNDAGT3ERIV R Y — AL G BB T RIAZREL WD ZERHLMNE
VAR Y

3) MEEmEAET N (FHREM~ Y ) 28T 5N EHAL~D s 75 A
EW~yAFEE MER L TFTREL~ Y 22t L, V7 =7 —8 £ 7%, bFGF (ifL &
HAMEEG ) 23— RFRLE77AI RDNAKRE L BEREED AEAV R —L LH
TRBREHOHAICLIBENBERTFEAERRT, TOMKE, FBEMNRLY 72T -8R
(2 W) NS LEmMARICBWTEZE I, £/, FTHEEM~ Y 2 TiX, bFGF 3
B X 2 M % B o SN A HLER F RO MR (CD31 BRMEMIIBORERR) ICX VLM E o7,
EHIL—Y—=Fy 7 TI—3Hckv, MKOBEELHALMNE oz, ZROLDOFRIZ. &
BOMmE B AEBEBME T2 L2 AGT3IEM U A Y —LADOMHRGBEBET VICBITH
FAMERIEL CWS ECEHEBREFWN T — 2 Rbb0E2x6n5,

3. WRIEREAM K& N4 1% O BF 5T 51 1H

AGT3 fEffi PEG U AR Y — AIC L 2 BIEFE AR, BEEENREFHATL LT, Z0EA
IRAEMBT 2 RGN ERY, BEREETAFHAY RV — 2L BEKRSSOGFH
EBEWBE ORI~ IAEN TWDAGTIERMPEG Y R Y — LB 42 H 28
P REEZMREL WD ENRBINT. 4%, BERENZMA LEAEG 8 AL
X, HOoRERBEBOBREFIBRICAEM R —FBEERD DD EMFFEND.

UEDZENOAREFEIZBITD [ZI=VHEATTF K ACT)ERM U A Y — 2 & BT
HNFHIC L2 BEFEALEORE] W) BEATSICERTHIIENTEL, 202
ElE, AROBARCTERSBEBIREEZRN L8 B FEEAR~OICHICERD LD LT
mEns,

Wpk 2 1 ARBEERIE TIX. S APIEBR &8 BRI 2 fR A L 72 20 R A9 22 AR 09 A e 0 IR
SIRNA AV AT AZHWHET H7-DIC, DAMIES 2 W I3 &N EMRICERNZR T I =
YHRATF R O(AGT3, A99 72 Y) TREEM LIZTF NEMY KV —LIZK% siRNA
WAVEORESLZ B E L, 1) siRNA WESTF RMEM UV A Y — L0 FH 72 & QNS HI LN
BA, 2) BDARHERGHEBET VICEBIT D siRNAEAIZHOWTHRF L TV FE,
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