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Membrane complement regulatory proteins: immunobiology and
roles in autoimmune and inflammatory tissue injury

Wenchao Song, Ph.D.

Center for Experimental Therapeutics, University of Pennsylvania School of Medicine,
Philadelphia, PA 19104

Complement plays an important role in host
defense; however, activated complement is a
double-edged sword that has the potential to
cause significant damage to host tissues. To
prevent complement-mediated autologous tissue
injury, host cells express a number of soluble
and membrane-anchored complement regulatory
proteins. Among the membrane-bound regulators
are two glycosylphosphatidylinositol (GPI)-
anchored proteins: decay accelerating factor
(DAF) and CDS59. DAF inhibits complement
activation at the C3 cleavage step, while CD59
prevents formation of the membrane attack
complex (MAC). These two proteins may also

regulate adaptive immunity through
complement-independent ~ mechanisms.  For
example, GPl-anchored molecules including

DAF and CD59 may participate in lymphocyte
signal transduction as lipid rafts components.
Furthermore, DAF has been identified as a
ligand for an activation-associated, seven-
transmembrane lymphocyte antigen CD97.

To evaluate the roles of DAF and CD59 in
vivo, we have created DAF and CD59 knockout
mice and used them to probe the functions of
membrane complement regulators in
autoimmune and inflammatory tissue injury. Our
studies have revealed the following: 1) Both
DAF and CD59 offer protection from
complement-mediated end organ injury in
models of autoimmune and inflammatory injury.
This protective effect is especially evident in the
case of DAF deficiency, as lack of DAF
exacerbates nephrotoxic serum nephritis, lupus
dermatitis and renal ischemia reperfusion injury
(IRI). Deficiency of CD59 also exacerbated lupus
dermatitis although it alone did not affect renal

IRI. However, CD59 deficiency in the context of
DAF deficiency caused greater renal IRI. 2).
Membrane regulators with apparently
overlapping activities in vitro display differential
activities in the regulation of classical vs
alternative pathway complement activation in
vivo. Thus, although both DAF and Crry, a
transmembrane complement regulator uniquely
expressed in the mouse and rat, are expressed on
mouse erythrocytes and are both known to inhibit
classical as well as alternative pathways, Crry but
not DAF is indispensable in preventing murine
erythrocytes from alternative pathway
complement-mediated destruction. 3). Membrane
complement regulatory proteins may not only
protect end organs from complement attack but
also negatively regulate T/B cell responses to self
and foreign antigens. In regards to this, we found
that deficiency of either DAF or CD59 caused
increased lymphoproliferation and autoantibody
production in the lupus-prone MRL/Ipr mouse.
Furthermore, DAF knockout mice exhibited
enhanced T cell responses to antigen
immunization. Collectively, our data suggest that
membrane complement regulatory proteins are
important mediators of autoimmune and
inflammatory tissue injury and may represent
novel therapeutic targets in the treatment of these
diseases.
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How do plasma proteins play harmony?
Motowo Tomita
Department of Physiological Chemistry, School of Pharmaceutical Sciences, Showa University
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Complement and Kidney Diseases
Seiichi Matsuo, Yoshiki Morita, Shoichi Maruyama, Yukio Yuzawa
Division of Clinical Immunology, Department of Internal Medicine,
Nagoya University Graduate School of Medicine
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EROEHALIRREBELBEL T2 &5 HiLH R
A F— Ak, X RARREBRLEET LIZBWT, 7
e 1 BIMEIR L 77— (SCR1) #&B5-MEs A48
K FCrry BRI B~ U 272 EHIRAEEHE I L Y I
TE2 I &R, Elo, HuikR &% v TR A HI
R FHRE L I L Tl < LARRBEEIMEET S,
HFOMAND, HiEb L EIHURRAEEEMICL D
REKBEOEEICHEPEELRBEEELZL TN Z LM
HOTDTHLNIZENTETWNS,
[(BARIC L DRMEREE
BEEETOIRZ 7775 —L LT, mLEL

EHICHERERIIEARTH S, L —EHOREK
RIREE (BUNELEIX 7 u—F) 2RV T, BAR
DRENBHED T % 2B ET M L GREF
LipoTW3B, £, 1 OBEDOHENL, &
BRITREREEEOIRE L LT TR, RE
AZObLORRMEEELEE L TEBEEOERIC
HELTWAZEPHALNIZESATVWS, BARD
BEELERSEIEFIZOVTITERS H B2,
A% Y7 ODAnicobiI@maFOER (H 2131678
—ODBRLRD) BRPIRHT 2 Z L. BH
B -REEEELEETDOIZLICORNDIILER
WELTW?, BIHEAROEREREN (B
CENEBARICEIDBEEORICEETHD, BH
REIZIIZ OMPEABREZEND B, THET,
RMEEELRT Z LRERMICHRES LTS D
X, TATIV, RFrRT2Y v, UVREA. B
Kol Thd, 2O, FFEHPRENHDITH
AEHT, C3, CEFIMTEMNIGE I KREWV, #
FIRPICIRH LR, RABEETT V=T E
DERIC XV EHEILES L, RAEEELEET S Z
EMRENTWD, E£7=, Nangakub X7 v FIZ5/6.
BRHEZITo CTEAREEE I CERITHOBREE Y
BZXEDZETNVICBWTCBRET v MIBEER
RKIBIZBEBEINDZEZHALNIILTVWD, b
DEENG, RPIICKRE LT 2mE& I ED

> >
—_——



SHLTHERIAENLREERFTHD LHERAIh T
5, DI LEILIZEMTDEDICHLITRPH
HRIETELEM ZRIE L T, SR T A —4 LT
L7z, ZORFFRICE Y RPHEEECED LB
BRI TOM:L LI-fElREF L7202 Z LA LMITAR
V., BEHRICED2RMEBEEOHREDOEER DX
R TOMEIEEICE DD THDFREMENR LY
BAREIZ 7 o 72,
(R ATEMEA LSRN X 2 B R IR O FTREME]
UED XSz, BRICEWTIRERE, RAE -
MEOmEAICODE> T, MAENEEOEERREFT
HDZEBALNIIES T D, FEREE(LOH/E
WWE-oTHEBEELZRML L5 LT rRBx8mET
MZBWTEZLSRAEOLNT WD, FEMECRL, HA
T, COaBERENATF R EERMICIIREFR
RAERZ BN TNDEHDHH DA, b FOBHERRE
FIWCHT DI EEEFERmRTNERENLZ N,
Tbb, WA (Tolerability) , 4t (Safety) .,
%h F (Efficacy) . #% #& % (economy) . #F &t ¥
(Durability) . #¥#ME (Specificity) ® & B % 7%
RT 2 LBEERD D
[k
1) Morita, Y etal., ] Am Soc Nephrol 11:700 (2000)
2) Nangaku, M et al., J Am Soc Nephrol 13:928 (2002)

3) Matsuo, S. et al., Contr Nephrol 139:20 (2003)
4) Morita, Y. et al., Mol Immunol 41:273 abst (2004)
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Complement and circulation disease

Noriko Uesugi, Masayoshi Abe', Nori'yuki Sakata

Department of Pathology and Pharmacology', School of Medicine, Fukuoka , University
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BiRiZ. —MICHE, E AENSRD. EOK
ZTIICL0, HHEBHRK (EE lom MLk, HERICH
PERRMEDYFEE) . MIRUEIAR (0.1-10mm, HHR 185
MFEE) & HM/NEIIR (10-100um) I2 3T 515, Bilk
B3 EROKRESICLD, REBNRL D, Bk
Bk CIE. NIRZEEOH ST 5K EZhIC
FlEfE. FEOERNA LN, HAUBKTIZ. W
B DAL LRI DFRE & AR, /NI O AR
MEMHERESH AR T o N5, BlREE(LIE, JRE
FHNIEERBICHEINDD, RIEHREBLE
AB—|RbHD 2, WRELE T, REMEER
e EBITHEDLENRD SN Y, FHENHED
ERICHFG LTSI EARBEINT NS, M8
RO TFRREERICIBEOULENLASEND, L
L. HBEHROBEICDOWTIX, ORI
TR, BHREIRIE. T OFE L TG5O INHE
DHEBIZLD, WD D WIZRBNTO MmO FH
ZIT5 LN, BEBOBRICEERREZITIE->T
W3, 4EN, BRELCOENBEDO—DTHIE
RN ORI BIIRDEEEIC DWW T, i ERECRER
WRFEOEAZR W, BREE EMEOEEIZDN
TORFEEBIT, BRBELORERFELTEE
REEA B L A LM DIEML E DBIEIZDWT H

RMEBTBOLOT, WETS Y,

DREE &R

AR DIEMEALIT, EEIREELIC K D EtE O A2 B
KHBFDRIERSORRERTEL THEET. F&
PHEROKEICEERZEGREH S Z LIFBETX
DIEFHEINTVDS V), &I TREMEOHEDLED
intervention 23} % AR R MEE TO K DR 52
HEHINTNWS, EBICH C5ICKDHEMN, L
HHEZEDTROBZBIINRNDHZ LS5 8WELH D
Y, BITELRED D WERGEEETIX, DM
FADBREMZEILL ., RBIRNFER SN0, WK
DK THMBEOENS Y, TORREIC, BT, D
i MR @D gap junction ZESEEHTH %
connexin” %>, LS Ca & < A LI K DL
HDUHEZS Na-Ca exchanger DFBEH AE
HEnlTwa, bhibiid, L. connexin 43 &
Ca-Na exchanger OFEB EHAEIC KD LHEEZ &
MOAEZERIIDOVWTRAZLZDT, TO/RED
B0 LEE S MEOBEICTH TR Z LW,

1) Rohde LE, Semin Vasc Med 3(4): 347-54 (2003)
2) Libby P, Am J Med 22; 116 Suppl 6A: 95-16S (2004)
3) Torzewski M, Arterioscler Thromb Vasc Biol 17 (11):



2448-52 (1997)
4) Uesugi N, Am ] Kid Dis, in press
5) Lagrand WK, Circulation 95(1): 97-103 (1997)
6) Verrier ED, JAMA. 291(19):2319-27 (2004)
7) Dupont E, Circulation 97(7): 651-60 (1998)
8) Shigekawa M, Circ Res 88(9): 864-76 (2001)
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The present and perspective of clinical organ transplantation.
Ryota Shirakura
Division of Organ Transplantation, Department of Regenerative Medicine,
Osaka University Graduate School of Medicine.

RS 28 R TR TITH T 50 ER DY
272 B0, £ DM, BB OB M E L7272
F TR BREDEMICHLQO LoEMN L LEN
T-IRRIE L L TIHRMICRIMENBIZE > T
%o BBEIZBNTIE, 1997 4 10 A ThEE OB
IR 2/ TS, 3 1EDT T 7
D% 1999 4E 2 A 28 BICHi< BB 1 1B (R
FE2FIH) OMFEBREITOINIZ, ZDOBRARET
A5 BTz, ENT 30 flolgastitndH v |
119 plo BF B E 3 Thh-, 54 T30
Bl DR REL TV T B RV R R T
b RKOBBIIBHEE FLET 2 N ThEES
BTN RR L TVWBETH B, 5 RER
DRETIET DT EMEE OB BB THZ
Lixd o THMMT 5 AIREMEIL A2V DT KRR
REEITEZ ST A TSRO REBHE
OBEIEHAbE X R TIUER 6220,

TOX D BHEEROF T MK ([CBEE LT
HkdH 2R AN 22055, —2id RVEERL
ENTEABOMKREREEHOBBEDYE
KThd, EEIZBET 5 & aplBatkiElERR
THAEE OMREITREET 5, RERER _HiEE
SR X B R BUARR S . A 7203
BRI ME (FES) B5C X ohufkdfn, 2L
(2 & v FHEARIZ A B O kAR EA OB B
WThd L HITioT-, 1989 LK, 3 T2
500 FEWEBREATOIL TR | AFRIT1ET
81 %, 3FT 78 %, 5HET 68 DITELTWVD,
HEMHITERINTETVHLITWVWRZ.ABO

21

BE - I EMOEEBBMEICL~D
& MR AE RH L JRET XBRBETOHL Y R ERBL
HE G &IN5 78 EHURPEAE R % BEE (4]
THLENRD D, BEHIILHAA ERBOE
MR LR AR5 L TVWHRBABO —
BB & X R D, MERIAGE S AU, B
FRETERVWFRIZE o TR T AKES
MOBEICHTDAN LIfFICRDEVIR
HbdHd,

H ) —ODRAI. T INLOREBETH
%, 1988 4|2 BAE AR AL oA HIEE R
AN B 2 7= RO MK % #)# T & 3 B
BIBEEOMEICKBEIND Z LBRHALMNITAR
27, TNEZITT, in vitro DFEERTHEAX D
b MEdHEEARE TS RERRICEAS R,
b hOfEIC L 2HREESMIEIND Z &R
WE S, YA, BHOEASHER R LT
FEMEZ RO T OhEEEZ 2 LY H
R R HUAEA A T 5 2 LIRS L
WIHEZMBRIEICH Y, T H e L REBREICHE X
DTNV E B 2 BTV, BUS R EE
AOEENMRBEOEEFER THD Z LF
REINDE3< (1993 ) | /NEMMIZ X 5 FER
EROBEZ T MEKHIEIED DAF %2 &{51E
AL7=7% (hDAF 7 %) MMEREH, EE~D
BHER? TN, BEBHE T, A&
LRI FEMERR TTT 40417 Imutran $#E80> hDAF 7
& % T BB O VR ET S iz, 245 8]

® life-supporting kidney transplantation



( hDAF 234, controls 11 ) TiX, 102 234 H

LIRIZBEL L 7= 23 At SUS I H g
ol FHAEEFEHMIZ1L A, BWEIT A,
—J5 . DB E R D & 20 2 R TS HIH
IRBHICR 2o TBY, FH2 7 A, &k 4
FyHED LSV 5TV DFx DRIEL 2R
EHEAED hDAF-TC 7% DL S . i %
2L fTb\WT . H=s 4 Lic6 BRIAEE LT,
CD46 % @¥sHL L7 7 & T3 Atk s
(HAR) DEIEESNTZE VXD THA I,

F 72, 1980 FREHIT - T, BEHURN
aGal, 1-3Gal &9 i % KIRIZ b OBEHTH
52 L.t MIZOBESEICKT 2 BRbUEER -
T35 Z & Bhilgas o & N R RRE o BRfEH
JRE BRRENEAET D2 LI Wik ROE
PEAEAEE Z 0 mMEANRMROBEENEZ 52 & |
ZOTEHIZmMENOF > TRMIZME S 7= HBHE
gz A3 2 ICHERE A BRI 2 Z & A BT
polz, LT, Z®a-galactosyl epitope i
KRGy OV LA DM K ERBL L TV 543, 1H
KEEV LV EAE L B MCIIE2REERL T,
ZDFEM a—galactosyl epitope AT HE
fiifBBE#E (al,3 galactosyltransferase; UATF
al,3GT &£¥2) OFWILDZ L, #ELDOB
B CIHKEY VLGOI Z OBIGF B KRIE
LTWBZENMBALE, 20, Bluch s &
EZxohl-&—7y b (REHUR) 7 121K D6
NBEZERDLNPoTE, YR, al-36T %/
v 7T 7 LT %Z (GT-KO 7 %) DBFENTH

22

AU, 2001 429 A & 12 BIZhlx O TA~T
BERRH GT-KO 7 # M4 L7, % LT, 2002
£6 BICHREHEEED GT-KO 7#29) i, &
EEEKD GT-KO 7 % OFIg & Lg% b eicB

FE U7 EBRAGE Y, 2003 FE O EFEREBHE TS

TERINIZ, LEREEFIT62 A, Bl 81
HAEZLZEWIBEL -7, BE, BlaTtlE
T2 &R L TSt AFFEFTIE, hDAF &is

FEF-72al,3 6T /vy 277U N7 HDOEHNIZ

LOEzHl>TWD, b BB L CEYEES
MR3 A BKE67y AU LOT7ZNREEIND
91272 (BELUN) LERISHAOFERHETL

5THAH,

LorL, EE@mbZW, 72 I3AREL bay
AR (PERV) ZFf-oTERY, REMHNDLE
RBMEBHFICERTLINb LRV E VI G
W& %, PERV IIHMEY OREERMIICIIRS I
BT 208, B b e ME T, BRI L
BROETHEILRE, LaL, EFOT ZHika
NHERIX N D PERV 1% Gal ¢ 1-3 Gal epitopes
ZRFONBUC, BRGUK - RSB E L CBRE
ENBETBHE, GT-KO 7ZITBWTiE, A v
ADxT X —F) Gal ¢ 1-3 Gal epitopes % Hf
Te7RNZ L2 72 D DT MR RIC K DRG0
BERE L 2 W ATREME B D, RERD Z L1, & M
KHIER F 2R BEBEL =27 Iz TH &
Zbivd, WHOIZ 50 £ PERV OBEMRAE %
HRAFETIT O VAT LAEED LY BIEL T
Wb,
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Contribution of Complement to Respiratory Diseases

Masayoshi Abe

Department of Pharmacology, School of Medicine, Fukuoka University

Ir®ic]

PR Es (Fhifg) IZKEE AU THREEEL,
BRYCHREEDBRARR B> TND 8,
FECRBRE CH LU RN EERRE %
HUTWBRHBDO—DEEZILNDS, HTO
MAEEEILER TE NI Acute
Respiratory Distress Syndrome (ARDS)
WWREBRESNDRBEERERALFREEZ D
59 —F. KERTREINIZEXZWE TR
REINsBHHREOREREOEERZNY
H—HFELTHTWEEEZENS, §
BEOREBTRAEEELTEESND T ST
AT bFTD—DTH%5 Cha NEERE
EEELTNBEEX LN, AREFENTH
DRMEMBEDOBREDOERN & U THEMNE
HoNTNWS L,

—7%. [EXWMEDOKRECKERFTTOM
FEECOBENEREINTVNSD, FRiE
TRT7F74 7 bF 2 C3a BREBBEME
WEETHDEVNIH 2 & Cha MKl RIE
Y NCKREBEEDHRCEETHDEED
e EMRBENTVWS,

]
SEI 7 LT3 2 (OVA) TREBIBEL 5 v

23

NMZREFEBRET 2 In Vivo EBRIENNTRE
Sy hh SR ERHLAET YL >
9% In Vitro BB TR L. BT, &
BENSHH S NMERN S IEFES Z2Y)
DL (RENCEFRIZ/ZERDA). E b
IgE TR SEIEZfTo %, Hi IgE Hikk
TH M ULEEZENH D
leukotrienes ZEE& LA L7,
[ #ER - BE]

1) OVA BEZ v MZHIFEOVA) 2R5
ERICRVEBELFY L DT D EEBH
RGBSR Z >z, Mz RE
FRICKRFT 2 EK[ESREE TAERSC
WFERER. fFERZ 0 & U RIEM AL
DORMERD. £/ ChaR HikkE
M DBREAS SN, MHEKEEL DR
RNA L/ —¥ > 70y MET
ChaR- iz C3aR-mRNA O FEH %
NS &, CoaR-mRNA I#EML TW
7=h%,  C3aR-mRNA IZIZEEDZE(LIX
ROLsNRMoTE. TNEOEITH
EEELZ LR THEYS S sCR1 X
IZ ChaR HEHHOVWTHORIKEE TS
ANz, —hH., BREXMICHE

Cysteinyl-

S4



@ Cha 28E5ETBE, 7FI74F7F
— R X B M T® Cysteinyl-
leukotrienes EAIIHE®R L /= 4. FIiT.

NUAZHWEERTS Crry-lg 28
ELTHGZOH TS EmEMEIER
EZMHIT D LARESNE 5 LEX
D, BEDLJITHRMOAFEIC Cha
NEERBRENZHEC TWEIENEGYE
BRTrRBINZ, €I T Krug Fi38
EN S BEZAWTHERAE 2TV,

JEXT7AN—TRARERF Y LY
9B & 24 B O Ak ik Iz C3a.

Cha DWERICHEMLEN, EEI> b
O—)VEHETREAETHoEHREL T
W3 8, BT, DS —Fidms BN
(A% PR PR 2B M it 9 B BB 3 (COPD) THR X
&, WHEHPIZ Cha MNERITHEML T
WizAt, C3a MriT Cda REDLS T,

b homgE & COPD DJyREEIC Cha H3Ed
ELTWaZEzRBLE 7, £ 2R
PUATIRE MAERITT v MEH R
mEzRHW, YVIF—-RIETOT 7
ATbFODERANT L EBRIR
JSRANDHREEZRU D TETH 5,

DG

1) Riedemann NC. et al., Nat Med 9:
517 (2003)

2) Humbles AA. et al., Nature 406: 998
(2000)

3) Abe M. et al., J Immunol 167: 4651
(2001)

4) Kodani M. et al. Immunopharmaco.

49: 263 (2000)

24

5)

6)

7

Taube C. et al. Am J Respir Crit Care
Med 168: 1333 (2003)

Krug N. et al. Am J Respir Crit Care
Med 164: 1841 (2001)

Marc MM. et al. Am J Respir Cell Mol
Biol (in press) (2004)
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Collagen Diseases and Complement
Yukio Sato, Etsuko Fukaya, Hiroshi Watanabe
Department of Internal Medicine II, Fukushima Medical University

Irwizl]
BERIIEL OEBNTEN, TOREBLERT
Hd. BERICBNT, MEOREREEMLIR
BICBEAE L TWS ZEI3HSMTHSKE. Mk
DREBFEHEE L TWB EWNWS paradoxical
relationship 2582 5. IR ORI % K&
BRHDIZLTWVS, —F., BEOHEZOEST
BEXELL. LI FRBORACHEEET /
WITITRIVRAZRAWEERIZCED, EHHE
FOMANEALTETNS,
HEZRICEARRELWIEANS, &25%
TUFIb—FRX (SLE) REEBHEST—H—&
L TORMEOMEEIT> TWS. SLE OIEEHHED
IX—H—&LTIX. C3. C4, CH50 NIENSME
bhTZk, LML, HHHO SLE BED¥EK
HL<AMmF C3 BENEETHo LEVIHED
HO, C3. C4 BEN SLE OFEESHEEZRBL T
WisWr—2AbH5 LB, iRFEOHE T,
ik OEEIICPED HREY (C3d, C4d. Bb
BE) BEXOBBICEEEHEZRBTEIEND
AIREHEAVRE I N TS,

273

SEBRL L. HEE RO key protein T
H2E B ATBLUFORMENTHS Bb IZ
DWT, FEor—h—¢ELToRRAER
ELISA ZHWTHKRE L 7=

25

(K21

SLE 2B 2RBEER (40 £), R
iER 8 4), BR (94), TS (2 34)
IZhi, #ik B ATFBEBLUHE Bb BEZ
ELISA TR LEEZ A, BREBEFIZBWVWT B
HFEERLUCBbBELDICEMEEZRLE. (I
F B ATi#lE+/—SD: BRIN—F 291 +/
—418 mg /ml, #MEHEHN—T AT NV —T
166.5 +/—90.3, BN —T 648+/—672,
FOMDIN—T 162+/—74.2, 1M+ Bb i#
E+/—-SD:BRIIN—7 15.2+/-9.7ug /mi,
HREWN — T AN —T 93+/-54, B
RIN—T 124+ /-8.0, TOMDITIN—T
9.0+/-4.2),

R, W—TABEREE 40 4 (42 k) %

EEEE(29 &) LIEEEH (13 4) Kb, mH
Bb BENBEROESEZ BT IMRIFLEZE
A, EEHEARTIMT Bb BEIEEICL
RERLTWE (EBH#E 14.5+/- 8.4, FEIEENRE
76 +/-5.8). T 5T, EHEOEHNWERERT
ZHhhb 5T C3 BEBLIah > LEMICBN
T Bb BENEHEICETLTESTS L
ZRERL =,
[(E8] & Bb 1 —TABRICBITHEHME
I—A—ELLTERTHD. KT C3 MESHEE
REEL W —2AICBNTHEBR~Y—H—IThk
N33 ELARBREINE,
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bl Lizbix, fitkL 7 FUoBRBOEE(LRTFTH
LHMmELV Y Fr, v TR Y 7 E (MBP) B3
SRMERY L L TORBRMEH OMIC, EENTE
U2 RERESHZ bOMIES £z, MBP OREMXR &
RALARRMEERIT L CE e, TORE. b MEGE
HMIRaAR SW1116 72 LR DOMIRaRA MBP & B <
BTHLERVWHLE, £Z2 T, X—F<U AT
SWIL6 2B L, ZHICT 7 V=T A NVAENR
74—& LTk b MBP Biafa&ELIcLIA B
Eo B EMEER 2R T LB RV L2,
AHFFEIE Z D MBP DkRIT % 23 AR d OFE S
EERALNCTHIEEAME LT,

[5IE] MBP & SW1116 HEfa DFEE I xd 5 & FEfE
ML s F B L UOBESREEREIC L 2MEZRET
HTEICEY, BEHOKREDREEEHE Lz, K
SWi116 AR YU k2 X-100 ity X b -~
TFREREL, & RT U5 RIZ KV FESH % bRk
S, BUIAT I (PA) FY THEHEE,
Z D PA AV THEHZEE(L MBP 7 Z HIZHNT, MBP

‘v
N

AV Y TR HBE L, 7 OMERIEY B R

SINTIC &0 AT L7,

26

[RER]

SW1116 #MLIZxd 5 FITC-MBP OfE&IF~r /) — A
wEVIFU, T h—REELVIFUIZLVA
EEINT, 7a—XFEALIFUIREDBLIRES
iz, £72. O/, V1 AbHifk, L1 X a
PUFIC LV RSBEEFS N, VA A x ik, VA Ry
U, T INMNA R a FUiKICEDIZFEALHES
Nighotz, 522 AFTNAL PA 4 U IFESH D MALDI-
TOF MS, nano ESI-MS #7732 EIZ XLV . AKEHAS,
A R a FEEGURNR Y T AT R LT Fis e E
DFREHERF O EEHALMIT L,

(B£]

ABFFE T R SN 7RSI H - AR RS T

5 LFEFIZ, BARGEEIZBITHINNZ —RBBOR

W TH D,

[Tkl

1. Ma,Y.et al., ProcNatl Acad Sci USA, 96: 371
(1999)

2. Kawasaki, T., Biochim Biophis Acta, 1473 :186
(1999)
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Activation of the lectin pathway by mouse ficolin
Misao Matsushita, Shun-ichi Koide, Minoru Takahashi, Kazuko Kanno, Tomoki Chiba, Munehiro

Nakata, Teizo Fujita

D Department of Applied Biochemistry and ? Institute of Glycotechnology, Tokai University,

3Department of Biochemistry, Fukushima Medical University School of Medicine

BT
T42AYNFAT—F R RAL 2 ET 4T
V)T R AL EHEDODLIF DT 7
Y—-TH3 Y, BEETICHAE. mEH.
BER#ME BRI TS, & MFHOD
743U 2l MASP 254 L TB 0 itk
VOFURBREEREMLTS, 2OZEMNS,
T4 IEREFIHE EEBEL ST
CTHBEEZLNTVS, T AMBERIC
13 N-7EFINIIN Y I (GIeNAOKIZ S
2D ficolin-A WEFET S 2, SERA
12 ficolin-A L7 F BB E2EEALTS
EERWHLZ,

(Fik)

1) GlcNAc-agarose 71 7. & Mono Q ZH
WT, YURMELD ficolin-A ZFEHL 7=,
2) ficolin-A, ¥ A MASP-1, MASP-2 @
—fWoUyaEFr MVEBREERL, Zhb
BOYFICREL THmEE2E~.

3) ATBEEE D GIcNAc5-DPPE %22a-— b
L7z ELISA 7L — h2HWT ficolin-A iz
&% CAEMILERAT L2,

(KR
1) I AMiE%E GlcNAc-agarose IZHNE
¥IY 2/ — AT MBL AAH, KIZ GlcNAc
2LV ficolin-A AAWEH L7z, Mono Q iIZ&

DEIZHEBZTW ficolin-A Z BEEL /=,
ficolin-A 13 40kDa ®H 71 =w kM5B
FUIT—THO, 1 XIEEENRS T
o

2) 1L/ 70y bORE. ficolin-A BEHIT
MASP-1, MASP-2, sMAP 2% 5 Z &b
Mol

3) ELISA 7L — hica— b L 7= GIcNAc5-
DPPE IZ ficolin-A &L T, C4 2iEH
Ll 7=,

4) ficolin-A B4% EDTA 7#1F F BT,
GIcNAc-agarose WX B30 BZfT 9 &.
MASP-1, MASP-2, sMAP 13 JE 035 B 025
5% g

(HEam)

EhE7 2 3 2 EEERIC, U ADME
T743UIZH MASP AiALTHD, &
BURNL I F AR EEELT S,

BE

1) Matsushita, M. and Fujita, T.
Immunol. Rev. 180, 78-85, 2001.

2) Fujimori, Y. et al.
Biochem. Biophys. Res. Commun. 244,
796-800, 1998
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Structure and function of mouse recombinant ficolin A and ficolin B

Yuichi Endo, Naomi Nakazawa, Kazuko Kanno, Minoru Takahashi,

Misao Matsushita' and Teizo Fujita,

Department of Biochemistry, Fukushima Medical University School of Medicine and CREST, Japan
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EhL-BIXOH-7 423l i3iELsyFo
REORFS T L LTH TS Y, Fio,
EhM-T74a3l) SIERICFETSZ LN
WESNLTWD, YURTEHZ4aY A L
742y BAREESNATEBY, 7402
Al FL-7 42 i, 742U BiEIM-
Z4a) VITHREITH D EB X HND, A
FIRDP LY Yol bF XY
ELUTHERL L., Z0BE LBREEZ T, £
7o, BETThTHE 743U A R~
ADRBABHERTHZ LA ANE L,

(i)

1) 743 Yy A, SEEFICRNVHERT
T4aYrr ANRNITUN BEIORT 02 v
B®D cDNA a3 RRNTT7 FEramda N
T S2 fifa TRE W, MRS S
B %7 % GleNAc T H a— A CHRIL 7=,
2) BN GFEEBILTHBIVIHEELT
TOYyxzAZr7Tnray NCRIE LR,

3) BEHMEADEREMIIv T T Hu—2l,
GlcNA 7 — R ZE~DOFERIZ LV R~T-.2.
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(FER)

1) BILFTZ 42V A 37kDa, 7 4 =
Y AU T M 36kDa, 742U B i
35 & 33kDa DoyFEAEZ L, IEELFT
e bicAH) Iw—% L LTBEINT,

2) BRLBOER., ZFHEIILLICHEHEED
DT ENRLIoT,

3) =T L HIZ GleNAe ARG L 7=,

(BE)

Yaula RNz RBRAREHANTERLEY
ArEFUr bR URT 43l i EBICAE
JId<w—%F L, GlcNAc 2%k L7, =
NolE74a ) iikE@TAIREEEZLN
7o 743V A&7 43 Bik, BER
EDNRY — o ROBBHARE A E72 Y (Liuet al.
MEOER VR IOU L), EOEBNEENT
BRipnlE2bND, MBEBOBENENE X
HIZHALMZT B EBZOMMAIZENRD &

Z25,
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1) Fujita, T. 2002. Nat.Rev.Immunol. 2:346-353.
2) Matsushita, M. and T. Fujita. 2002.
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<Background>

Ficolins are a group of proteins
with lectin activity, which play
roles in host defense by binding to
carbohydrates on microorganisms,
enhancing the opsonic activity of
neutrophils and activating the lectin
pathway'’. They have been identified
in various species, including human,
rodents, pig, mouse, hedgehog, and

also ascidians?’.

Little is known
about the ontogeny of ficolins and
how closely mouse ficolins relate to
human ficolins. In this study, we
elucidated the ontogeny and

responsible cell types of the mouse

ficolins.

<Methods>
1) Semi-quantitative RT-PCR was

carried out for detecting the
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expression levels of ficolin A, B,
Maspl, and Masp2 of mouse
embryos from embryonic (E) 9.5 to
E15.5, livers from E16.5 to adults,
and spleens from newborns to
adults.

2) In situ hybridization combined
with immunohistochemistry was
performed to clarify the cell types
synthesizing ficolins A and/or B
mRNA in embryos and tissues using
digoxigenin-labeled riboprobes.

3) Magnetic assisted cell sorting
was carried out to prepare single
cell lineage from bone marrow by
using specific lineage antibodies.
Subsequently, RT-PCR on purified
cell lineages was carried out for
clarifying the expression of ficolin

B in bone marrow.



<Results> 1)
The ontogeny of ficolin A was

nearly the same with those of Masps, 2)

suggesting their concurrence and

collaboration as the components of

the lectin complement pathway, and

probably ficolin A being the

homologue to human L-ficolin. The

cell types producing ficolin A

mRNA were identified as

macrophages by in situ hybridization

in both adult liver and spleen.

Distinct ontogeny pattern of ficolin

B was found to be similar to the

hematopoietic course. The cell type

producing ficolin B mRNA was

identified as myeloid cell lineage in

bone marrow.

<Conclusion>

Mouse ficolin A and ficolin B are
expressed in monocyte-macrophage
lineage. The difference in spatial-
temporal expression patterns
between ficolin A and ficolin B
suggests their specific roles in pre-

and post-natal stages.

<Reference>
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Attenuation of C4 cleavage activity in sMAP-deficient mice
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LIroic]

sMAP (X alternative splicing IZ& V4 U % MASP-2
DOFMEZ R B TH Y N Kiidrb EGF £k KA A
> E TO MASP-2 SL@FEIK & C KR sMAP RrRIH)7Z2 4
FRET I  BEHIN G5 VP, MASP-2 L sMAP i,
MBL-MASP #&IRDMERLMHS Tdh v . MBL BESERRIZ &
% MBL-MASP #&AIEMALOBRIC MASP-2 (X C4 % i&EME
ET 22 ERALNTRSTVDA, sMAP DOEEREIC
DWTIEHARATH D, AWFFETIE. sMAP I8 X TF MASP-
2 DEENIZBIT2EEICHLMIT S HRT, sMAP
D CIAREEZaT— T2 sMAP Fe R YV &R
KEET sMap” v U AE/ERL, BT EITR o172,
[FiE]
1) sMap BEHxT 7 VoA~ A v UTERETIC
B L 7= sMap” ~ U A &ER LT,
2) ~yAMFEE~F T A —R%e A, Fax—
Varlileth, w7 e —REEET 5 MBL-
MASP HAEMEIZEEND Masp BL D sMap & V= A ¥
7Ry T 4TI RV HER LT
3) wrFrEEMLEL, vV AMELS rFa—
varth, B bCADWERER ELISAIC L VRIE LT,
[#ER]

sMap”™ =D 22T B sMap DFEHIL ) —HF > 7
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By7 4y THRINT, MiEFICH sMap 138K
HEInidofe, —JF. Masp2 T/ —HF o7 nv7
AT TIEBMREE DAY RidMERsNT, &
RBYA XD R ERT, RI-PCR 12XV
Masp-2 ORBELHRLI- & Z A, H SHEICK T
% Masp—2 OFBLEIIFHHERD 18%Th o7z, v 7
Y7 Ha—R &3k Lz MBL-MASP EARIZ Masp-1
ISHERR S U723, sMap & Masp-2 IR & e -
7o sMap” ™~ 7 A MIEIZ X B C4 TLE B IXEFHERL D 20%
LTFTHoT,
WIS LY c4 hHBITMM LA, Y edy
h sMap D¥RAITIZ C4 LA BIZEIE LA o7,
[(E%]

AEIVERL L7 sMap” < ™ A{X. Masp-2 DXBE&
DO L2 &i2E), VIFUREBIZEITS 4
JEMEALREDME T Lo L RIS D, 5%, sMap”™~
U ZADMIEFIZIIT D Masp-2 fFIEE LIREMED
WX DRI OV TRAT 2 FETH D,
(k]

Yar e+ kb Masp-2 OMig~o

1) Takahashi, M. et al., Int. Immunol. 11: 859
(1999)
2) Stover, C. M. et al., J. Immunol. 162: 3481
(1999)
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WHNZEEZ, BAE, B)I5h, NMUET. =ZELE. RERE, SHAR.
AAFE, NBES, RERT. FEER HEEL miE—2
HNKFREBRBEENRZSE CGE—RFD.

RN KA R EFERr, 2 ENR B NER > & —
Mannose-binding lectin deficiency
-Increased risk of infection and the nation-wide study for the frequency of MBL deficiency in Japan-
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'Institute of Bioregulation, Kyushu University,

*Clinical Research Center, National Kyushu Medical Center Hospital

LI ®IZ]

Mannose-binding lectin (MBL) & .
immunity [CEBERZEEZRLZLTHD. &
EMHNREBIC D D BFEPD/NEICBNWT, KR
EDORKERVZTRFITIRD Z ENHSN
SNDOOHVEHEINTNWS,

B 413, B S XM E MR HE (auto-
peripheral blood stem cell transplantation; auto
PBSCT) Z fif Fl U Tl K & D12 Hik & i fT
U BMEEREEICDNT, B S MBL
RIBEDOEBEIIDW TR Lz, FAAE
D —f iR ADHIC D 5 MBL RIBED
BEIZDWTHID THS NI L,

(]

1) K& UNRZERBE B —NRHI BT 1990
FENS 2002 FETOMIZ autoPBSCT % HEH
L CTHEARE(LFFREZEIT U 113 £0BE
THERIE, B > NfE 66 4. BILE 35 £

innate
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RETH> 7, BHERNS 100 BN D&
RYPE DB ICD W T, MBL RIBHEE D
HERES Uiz, @ AN3deEE» 5 WNET
2 7 HUE D % 300-400 BT DWW THRE L7z,
)5 TMEAT : MBL O EEICKERE
L% 52 2HRESLRS NI TOE—Y —H
MOERE 3 TFICDWT, HEZRMET Lz,
(#E R 72 5 NITEE]

autoPBSCT fEfTEFITHB W T, MBL Xii
FEVEBCMLAE . il 46 72 & o i Al B SR A AE D T
EWABICEELTWS ZENHSENIRD
oo ERESEIORBELZAET, HEA2ED
7 HUBIC B W T MBL RIBE, 1FIEFEFIC
EHEICHFEETS I ENNDTHLENIARD
oo BEMOSBREEICEDZIRFELT
MBL RIEEREBEETH S LEX 5N,
[3CHiR]

Horiuchi T, et al. Genes Immun 1: 464 (2000)
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Two MBL-like lectins functioning in the lectin pathway of carp complement.
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<iEL®ic>

Mannose-binding lectin (MBL)ix N FKigiz =27 —
5otk E A o collectin O —FET, WIEOM
BhE TR 7T T —¥MASP) L BEEEE R
L. ERBLEEL 7 F o EEOFEME(EHES
T3, BERETIL. HHED 24 BAEH, S MBL
B cDNA B ' 37 a—=r 7 ENTWEHH,
ETNOEIAT 7 b—ARKREMHLV 7 F /(GaBL)TH
BEMEESH, WILED MBL ICEEHRYT 50 F
TRV, —F., MASP &2\ TiX, BEAED
51X MASP3? & Clr/C1s/MASP2® D7RE R 7737 1
—= U TENTWVWADHRT, V7 FUrEBOEM
b8 > Fa7 7 —BRREI N TRV, KRiF
ZEIE, aAIZRWT MBL & GalBL O J7 53 AL
BN ELELTRBEL, L FUoRETH
BTANEILERLNICTHAZLEEZANE L,
&b, a1 MBL & GalBL i2L3 V7 F &%
DIEHALEZ BN T 5 7 e T 7 —EOREE2RAT,
<HE>
1. oA MiE#% GlcNAc-7 v —RF L VBRI
THa—RAERNT 7 4 =T 4 —HF7 LIThHiT,
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MBL 5 X U GalBL #¥8 L 7=,

2. =4 MBL ® ¢DNA % RT-PCR X T} RACE
HEIZE > CTHEEL,

3. F¥iloo MBL BXU GaBL IZ & A MEENE
{LEE%., b b C4 fEEMELEIEL U THIRAT LT,
4. oA MBL K28 LTWEARY TuTT
—+¥% 2Kt SDS-PAGE IZX>THHEL, £D N
K7 I/ BREHI % b £IC RT-PCR #1772\,
cDNA % Bgf L7,

<KER>
tRBT774=FT4—2u~x b7 T74—TL2T,
B4 T SDS-PAGE T 30 kDa ®/3v K& 5
%% MBL & 32 kDa D3 K%Y GalBL #% >
Ry EREMENT-, MBL O#ET X/ BRECSIIX.
aZ—FURBEERE C-EA TV IF U RAAL D
LY., v/ —R/GlcNAc IZHEGBHEMETT
BRIleF—T72EA T, —FH, B GalBL ©
N Kin7 I/ BRE2%)iX, =4 GalBL OHET I/
By (BER) (C k< —FK L7, &6, FR MBL
& GalBL 1Xk k C4 % C4b IZHELT, LLEOFE
RE0b, aAfICIIBEERBOBEMENRLRD 2



D MBL #kV 7 FUHREFEEL, ThoiEEL s F
VR THEET A RSN, =4 MBL KK
LA4LTWATuT7—ED cDNA T, WLED
MASP2 (@ ERIMEZ R LT, LA > T.MASP2
ITEEAEOHBLIANC MASP1/3 Db ok L=
EMRR I,

1. A KIIHEHHEREORILS 20 MBL RE
o4 (MBL & GalBL) AFEL. MENLIF >
1R THERET D,
2. A1DOVIFURET C4 ONMREMBET S0
IE MASP2 TH 5,

<>

1) Vitved, L. et al., Immunogenetics, 51: 955 (2000)
2)Endo et al., J. Immunol., 161: 4924 (1998)

3) Nakao et al., Immunogenetics, 52: 255 (2001)
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Characterization and cloning of lamprey mannose-binding lectin (MBL)

Momoe Takahashi, Daisuke Iwaki, Akiko Matsushita, Misao Matsusita’,
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<JIrwiz>

HEL 7 FUREIL. MBL 7 1) U iploL s
FUDAED EOREH AR T S Z LI KV IEM LT
5120, ThbHDL 7 FUAIERBBIZBWTEER
BE| 4> TS D EEDAR L LR T AT T,
MOEDY Y A7 FXIC MBL NFEETH Z L2l
L7z, AEIZZ 0 MBL O2—kEEDRTE L, &5
(LB RERRAT- OB e L 1IT TG T B,

<EBFHIE>

1) GIcNAc-agarose 77 7 & MonoQ 77 7 L& FAVNT,
YA FXOMEND MBL BkL27 F 2 (p25)
PRIz,

2) KERIL7Z p25 777 23 12 MASP &AL TV
B3 MCA BERIEMEL MASP-A BRIz L 51 A
I7ayT 4 T TRE LTS, E£72, C3 OiEtEL
DHEELRET LT,

3) ST TA L —ro P —ICL>THST I/
BRlFZRE L, ZOESIZS &IZL7-AAK DNA
I A ~—%HA\T RI-PCR 2FEML7-, Bdh
72 cDNA 7 n—> %7 u—7 & L CHTiE cDNA 5
AT FZV—DRI V== 7TV, 2—KiEE
DWRTE Z R T,

4) p25 ¥4y cDNA 70—, YV ATFXDE
fBEE DR L7 mRNA ZHWT/ —F 7y
T4V T EIToI,
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<fER>

) BRLZVZFrO5FEREITETT SDS-PAGE
T25kDa THh D LRIz,

2) MCA {EEDOFER, p25s 777 v aizrasryr—
BIEERR O, 1L/ T7ayT 4071280,
P25 IXMASP-A L S5 L TNWAH T EAVHIBA LT,

3) p25 DE—FKEEERELZEZ A, Gly-X-Y ©
M0 IR LIS & BESHERARE . (CRD) MFTEL,
p25IIMBLRER 7 ThDH Z DAL I otz

4) J—YFrTavT 4 T OFER, MBL B R
QR L Tz,

5) MBL-MASP-A &ML C3 © _ #Hx UL
Ty

<fim>

YA TFFIZEBWT MBL DL—RIEELIE LT,
MBL % MASP-A L&A L C3 2IEHLLL, ~R¥iC
THES DIRAEAIAR D LI L T B Z &M EE S
y

<3CHR>
i) Fujita T, Nature Rev. Immunol. 2: 346: (2002)
ii) Sekine H, etal., J. Immunol. 167:4504-4510 (2001)
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Isolation and characterization of lamprey factor H
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(XL HIT)

b M factor H 1, #ATEME(LEED C3b O
WF| 22 AR A I S BEEARHER - TH D,
I, B MZBWTEL OFES FARE S
NTERY, ke REFHRINTND,
ASEIFE %X, ¥V AU FFFED S D PCR
TCCPEV 2—/VDIHTHEINDT%
B,

Fio, THUHHYTL2ERES FE2MLEID
SBEL. ¥ A 7F X factorH (LLF la fH)
L& S, Z D50 e b factor H DR
EQ S ThDILEWKRT DD 1T

ST,

(i)
¥ A 7 ATl cDNA %854 & L7- PCR
THERDELH 2 R E LTz,
ZDESE T —T7 L LT, cDNA 5475
V=PRI ) == T EIT\V, 2HEEEZRE
L7z,
Bon/idskic)aryvrr VEAEY
ERLL, UHFIChE L TG &G,
DAYV —=r 7 THE-HDIsa—
(3.7Kb) 27 u—7I, ¥V A ) X4 -
JHFRgE - BB « i HEAR « o A Bl L 72 total
RNA % Fi\ T Northern blotting %17 > 7=,
YV AYFFMIFELY SuperQ 7T L
Asahi-pak W T, o FEL Va2 vF
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NEAIZRT D HUMIEOKIG A EEICEAE

EHRL,NKRROT I BEECYI % T L 72,

4) ¥ A 7 XD MBL-MASP, C3 % i\ T,

lafH @ C3 ARIZ RITTRE LT LT,
(&R

Dla fH 12 CCP ¥ 2 — /LD K LiEEL

ELTBY, YISl EH L,

BLAST 2k 3K E 1 ¥ —%—F Tid, CCP
AROFEERENA Ly PLT, E b

complement receptorl, 2, B h factor H 7¢ &

NZHIZEENT,

2) Northern blotting D F5H., FFHgIZ FFEAIZ

BHN RO,

)YV AT FFIMBENHRER I 150kDa

DOEAED N Kiw7 I/ BEELFIX. cDNA 7>
LRELNEFIE —F L Tz,

4) ¥V AU+ XD MASP-A X .C3a i o’

BUZ oM (C3b Z4ERK) T2, Zd C3b i

%95 lafH DERAZBIERFFT TH 5,

(BE)

la fH &, £ ORER R BLEIMED G & b factor H
DREQTTHD EMEINT,

b b factor HiX, #f{A5 —# KD C3bBb % il
3 A, R L& OLEE T TH S factor 1
? cofactor & L THEET D, LaL, ¥V A
7 FFIZ factor 1 IZHET D0 FIIRIEH D
Mo TELT, la fH OffiEs A7 Lizkit



DALBMHTHRITH D,

—F. B ORBRECERER O T LB D
FELREHLERE CHIMEL 7 F R L
lafH OOV IZH BERAFF-N D,

BE Tk

1)Whaley K. et al., J. Exp. Med., 144: 1147-1163
(1976)

2)Weiler J. M. et al., Proc. Natl. Acad. Sci. U.S.A.,
73:3268-3272 (1976)

3)Nonaka M. et al., J. Immunol., 133: 3242-3249

(1984)

39



B4

Y X7 F (A HIE R OB EERE T

AMF. HEEM, BARES, FRE REHMA= 8BS

I

KB SLRRASR 2 7 — 50T ., P R KFE RERHR R R, HEBRIENKZENE

The functional analysis of a complement regulatory protein in the lamprey

Yuko Kimura, Naokazu Inoue, Misako Matsumoto, Masaru Nonaka!, Teizou Fujita?, Tsukasa Seya
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(Er®ic] P AYFFEIAOBEICET 2 BHE
MTHB, BT T L OBRERSIERL. LY
F R RIS L D MRIEMEL AP Y XD
FOEKPHHICERETCHDHLEEAONTE . — A,
MREIERFOME L FEIIFAET, =7~
LEEERE 2 TREVDDDHATHD, £ITH
HEICBNVWTYPY A FFOHIMHREFZ AE LEAE
HHEEZ T T2 & L,

(5]
1.MCP cDNAs X W{ERR L=HEE primer ZHAWEZ
nested PCR ¥ IC K D lamprey C regulatory
protein (Lacrep) ® cDNA % cloning L 7z o
Northern blot analysis U Western blot analysis
IZ& D mRNA &7 287 L~ OYVIZBIT S lacrep D
AR IR 2 LB RET U Tz o
2.HFBM 2x10° YW AU FFME 0-50% %
25°C 30 min incubate L. BERE ED C3 KW lacrep
DUEE% flow cytometry IZL W IRE L=,
3R EEEZBE T 5 A2, lacrep 2RAUE
N MCP RR AL 2 EDREGDE plasmid DNA
% transfection ¥KICL D CHO ICEA, #Milg Lojk

2R L= X non-transfected CHO flfg Kkt
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BEDRAREDOE M MCP transfected #hZHEL
zo 6 OMEIE IgG HFUARY T F ¥ (lectin
pathway OFEML)ICL D BRESTE. & MHERY
YWADFFHHIAKL incubate LEHE, ThZho
MR EM 2 JIE Uz,
4.cofactor EMEEMIT T 5 AT, #EXS VLY
WAFF C3b-like C3 ZHEEL LTHW., FEL
7= factor I-like protease & lacrep % 25°C , 5h
BEXUKE LT gel ZH
KA A=V TP7FIAVV—LELDEELE, X,
Incubate DFERXFZ IVEFKRUIESH LTI lacrep
TURIM ZAT WA REEY) 2 LS U o
(fER. %)
1. Lacrep | 2055bp @ ORF T. signal peptide
KR8 DD SCR L hHmIn3d, &b RCA
proteins & DHAEMEIL Lacrep 2-3 3k b C4bp

incubate U7z, =TI

#{SCR 2-3 £ 34.3%, Lacrep 6-7 BDAF SCR3-4
& 34.4% VT O RBRICE D o7z, Northern
blot & T Western blot analysis {C& D Lacrep
X liver TAE N, plasma FUZFITHREI 1=,
2. BB ETYY AYFFIEREELEIh C3
DUED BRI M=o Lacrep LHERITMIEFEEIC



R LML, 10mMEDTA HRIMICK b W ho

R OWAE B HEI NIz,
3.t MK Y incubate 9% &, Lacrep-transfected
CHO #IX non-transfected CHO #k& [Af2E DM
fEEMTH oz, YA FFHMEKE incubate
¥ %% Lacrep-transtected CHO M@ EMEIZK
TFL%Z.
4. lacrep IZIEMIL C3 D achain ZHE & LT factor
I-like protease CILIZAMRIEIz, TDHRIEIAS
WEEMLICBWTOMAMEZ H, BERAETIEHI L
7=#H(sandbass?, sea beam? 2R &)L A TITAME
CLIZBRZROTWE. 72 lacrep VAL b Z DR
EHEI Nz,

41

(#45]

IhH5DZ M5 Lacrep WEEMLEI N C3 Woxt
LT factor -I like protease & & bIZARET R L
WX hBRRMEAEELEEE LD, EEM
f®D phagocytosis IZ157HIC BV TUy 2 ATREME DS
HDZEBTRBINE, FEYY AT FFOMEE
PEALASAE 2 B3 & D IC 9 2 & LI A AE K UFBEAE
eI LTHL,

(xcik])

1) Inoue, N.et al., J. Inmunol. 166:424 (2001)
2) Kemper, C. et al., J. Biol. Chem. 273:19398.
(1998)
3)J. Orol Sunyer. et al., Inmunological Reviews.

166:39 (1998)
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K1) @ RCAlocus & RCA FHEHE OHEREMREHT
EHET. Bz, MEEETF. ANBF. AT
KBRFFLER NI/ &z > 7 — WSl S = 3R

Structural and functional analysis of chicken RCA proteins
Kyoko Shida, Hiroyuki Oshiumi, Misako Matsumoto, Yuko Kimura, Tsukasa Seya

Department of Immunology, Osaka Medical Center for Cancer and Cardiovascular Diseases,

(FC®I)
activation (RCA) gene cluster {It b, Y7 A
T chromosome 1 IZFEL . factor H LASV D

Regulator of Complement

SCR-containing complement regulatory proteins
DEETFZED. RCA OEE, FOrFA
TIEHSENTRWA, BRiED genome project
25U H FICIIRREE THALE TIIMEERE
FHROVSAY—ELTERLTND EHEE
TN, AHAETHLYD Cremp 270 —7
IZLT SCR @D cluster ZFEL/z. ZH5D
BT — 5 D 5 BAEOBRHEHEEEZ
FOBZHAALLOTHET 2,

(1L, #R. E8) HFUDRCA 517
51 —% Cremp cDNA TAZU—=FL.
4 fElD~150~200Kb D2 00— > %4§7=. Exon
trap ¥ SCR 23— F9 3 exon ZIhh
S5EIXL. MU Brusa @ cDNA 51751
— (BEEL, RREHK) hoEL2E
¢DNA 27 n0—=>7 L. BAC 70—
D#) 100Kb DR D 6 MOBET
BRAETEZ. TD35 4 #iL mRNA &L
THETE, 3@DOZELEK DNA WME5N .
ZD5 %51 D13 Cremp (B F CREM &FEX),
RO 2 DIIHFMDO LY SCR BAETH o7

(1. 1D TFN—I T RA%RE,
7 f8l®> SCR, GP1 7 > A—fmpa >ty
RARy—=PLoA%E C Kok, Thz
CREG &4z, 5 1 DX WANAER D
NEERD, Cibp CELOT7L—LAT 8 f#
®D SCR ZFDOEHE TH k. TH%E CRS
47z, CREG. CREM O #E &A%
frk L7V a>¥F > b sCREG, sCREM %
CHO MIfIcRE BT LFENSHEHE sCREG,
sCREM %7§7z. CRES ®[FRRICHEHE L. 3
FEdBIZM) 1 RFOaIT7y25—ELTH
U C3b, £k Cdb ZfRELz. BUTINDI
FHEHFIERTRHTHD, BAC D SCR 75 A
& —Iidk b D RCA ITH%T 5 EMERER
ICHEE T & 7z, BEAY CREG, CREM 12&HIT
REEEMEE N ME EEE) »55Fo
7zo UYFHL CHO BUATHRIEMB L EMEL
THIRGEZEZ AANICEZ L TH CREG X
X CREM ORBIIEE CHO Mz #ikn
SR L. MAEA S BEAHERETICR
intrinsic regulation DENH 2 EEZX 5. —
%, CRES ZfREL7Z MY MIEIZEL <E<S
HEoOMaEEEEEM Uz, CRES OEH
RRIFEOHBREBS LI bANR



W, A EDBAEIXE FD RCA DiEAESHEM T EMSREEN RCA DEEMEZFER LT
TTICRY) T L= E2RBRL, AT BREMEXZFRT 5.
THSMNE RCA 75 A —NRERBTERNL

(K1)

w 0000000000

Signal Peptide

200,000,008

Signal Peptide GPl-anchor
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GP1 7 > H—4BROBIID AT v T Ifeb 5
THEHODOO R —% > b PIG-Y Of#HT

MERT. ATHEGE. 3 RR' KTyov
RIRRFEMEMRRT AL

Initial enzyme for glycosylphosphatidylnositol biosynthesis requires PIG-Y,

the seventh component of the enzyme complex.

Department of Immunoregulation, Research Institute for Microbial Diseases, Osaka University

'Genomic Research Center for Enteropathogenic Bacteria and Department of Microbiology,

Chonnam National University Medical School, Gwangju, Korea

IC®»IZ]
HEAYOMBREICIILHOBEERENEFEL
W3, Tho tELoBEERADOH T,
GPIl(glycosylphosphatidylinositol) & M X 3 5 i
JEEICXD2bONHAENBY, TOELBEIL, B
B B WARICESETREINTVS, 0
E5EAHZIX GPI 7 o —HEAE EEIN,
EHEOD C KWmAT 2 RFEZNMLT GPI &fEE
LTHO, MEEEICHEBRT S & TEHRIREEZ
RIzLTWS, GPlI AARDOERIDAT v 7id.
RAT 7 FIIA /¥ b=V (PDiZ UDP-N-7 &
FIIVZ a8 2 2 (UDP-GIcNAC) @ GIcNAc % iz
BIBZRIETHD. TOARATFT v 7T PIG-A,
PIG-H, PIG-C, GPI1, PIG-P & DPM2 ® 6 DD
HAEEL TWA I EMHLNITENTNVS L, R
VEMER e (2 R R IE B & D B Mk Tld PIG-A @

BRIZXDIDAT Y TOBREENREBLTWVWS,

SEbHbIE. Ch506 D0EHEIY T Ly
p2%EHESD 7T BEOEA PIG-Y 2RE LD TH
PR ERET 5.
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GST & FLAG TH¥ UTARIERN=F¥ LT
PIG-A #t b ® PIG-A RiEHIRAKTH S JY-5 A
fUCRBE S ® 2, 1%PF b2 TrEL. anti-
FLAG E—XThil#% FLAG X7F RTHHLE
HbOEILRXINVIFF L E—XTHELEZHDE
E£HTL<BE0WS 225y 7T PIG-A complex %
% L. SDS-PAGE TREHELZEZ A, YA
KOFHRON RERE L=, WIODHLENFD
73 Bk E D EIC tBlastn Itk EST 7 O—
CERELUE.

[#ER]

HHDEEF human PIG-Y 1371 73 /B%2
—RLTHD, BEBICL->THLNEN ROY
A ZWZ—H L TWwiz, hPIG-Y 13X 2 D OIEEEHE
ZRDOBEEAT,. dEODP—Y—F TR0 5
RVHDOD, BRTHEINTWS Eri-12 1. M
b TR DM 55 22.4%0D identity 41 o 7.
—HN—Fv ) NEOHMREKTH D Daudi M
BT, #MilREZED GPL 7 > - RERAMN
RELTHBY, cell lysate ZH\z in vitro D



rick U GlcNAc BEBBEREENREL TVWS T
EMBH SN0z, ZD Daudi fifgic PIG-Y %
FEIE S EMEEmEO GPI 7 > A —BEADHR
Bl& GIcNAc BB BEREENRS 2 &M 5. PIG-
Y N"ELERFTHDIENbMo /=, £z PIG-
Y EEL 2V Daudi M2 B W T, PIG-A
comlex ZMEHiT2EMD6 DO R—F> T
PIG-Y #5772 Licfkb 59, PIG-A &3#LL TS
5T EMbNoT,

[Z%2]

PIG-Y I, GIcNAc EBBEEOfEY T 12y
N TdHB PIG-A ® comlex & E. TOIEHIC
DEREATHS. LHLLENS PIG-Y OIEGFE
TlZBNnTH PIG-A B a>R—% hEar
TV RABHRTDIENTES, B PIG-Y
2D IT K VEERELEZHIE L TV RN
H5. 4%, PIG-Y » GPI ABROETHZEH
PIG-A OEBREMHZESHIEL, ThoNED K
SICHIRBDREEIZY > LTWADRIHL T ER
WEEZTNVWS,

(3C#k]
1) Watanabe, R. et al., EMBO J. 19: 4402 (2000)
2) Sobering, A. K. et al., Cell 117: 637 (2004)
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The first case of brother patients with PNH.

Uamporn Siripanyaphinyo, Yoshiko Murakami, Wanchai Wanachiwanawin ', Vichai Atichartikarn®

and Taroh Kinoshita

Department of Immunoregulation, Research Institute for Microbial Diseases, Osaka University, 'Faculty of Medicine

Siriraj Hospital, *Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

Objective

Paroxysmal  nocturnal hemoglobinuria

(PNH), is an acquired clonal disorder primarily
caused by somatic mutation of X-linked PIG-A gene
The PIG-A gene

in hematopoietic stem cell.

involved in  early

(GPI)

product s step  of

glycosylphosphatidylinositol anchor
biosynthesis. Abnormal blood cells derived from
PIG-A mutated clone(s) have reduced or absent
surface expression of GPI anchored proteins (GPI-
AP) such as decay accelerating factor (DAF or
CDS5S5) and CD59. Although PNH is a rare disease,
we experienced 2 brother patients with classical PNH.
Among 6 sons in the family, the third and the fifth
sons developed PNH since 1992. To understanding
the role of inheritance in pathophysiology of PNH,

we analyzed PIG-A gene in these brothers.

Methods

1. Patients : 2 males patients (we termed P1 for elder
brother and P2 for younger brother) with classical
PNH were being treated at Ramathibodi Hospital,
Mahidol University, Bangkok, Thailand were studied.
The diagnosis of PNH was based on clinical finding,
bone marrow examination and positive Ham’s test.

2. Flow cytometric analysis: Granulocytes were
isolated from peripheral blood. Granulocytes and
erythrocytes were stained with monoclonal antibodies

to CD55 and CD59 then analyzed by flow cytometry.

46

3. Total DNA and RNA were extracted from
granulocytes. PIG-A mutation was analyzed as

described!.

Results

1. In spite of 99% affected granulocytes from P1
patient, we could not identify mutation in the coding
region and splice sites. This patient had only few
transcript of PIG-A as shown by RT-PCR analysis.
We speculated that P1 has mutation somewhere in
PIG-A that leads to no or very little PIG-A transcript.
2. P2 has G to T base change within 5’ splice site of
intron 4 resulting in abnormal splicing. This mutation

causes exon 4 deletion in mRNA.

Conclusions

1. In this study, we concluded that P1 and P2 have
different mutations in PIG-A gene and mutation of
PIG-A gene found in P2 patients was not different
from overall abnormality in PIG-A gene in classical
PNH so far reported.

2. This is the first report of brother patients with
PNH. Since accumulated data showed that PIG-A
mutation itself is not sufficient for developing PNH,
additional factors are required to allow expansion of
mutated clone(s). These brothers may provide a good
scenario for investigation of the additional factors

under restricted genetic background.
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FRIEMR MM ERREPCPNDIZHITS
By O0— AEKRICED S EMEL T

RIAAL HEEHEREL 2, FEAHE—S, fEFEREEAN

LB L OKRTAOU., H XS

URBRRF AR FERT A 2, PRIRRFERFERE AR TR MK - g ANFRE
3T o — U RFBEFTRMAKE S RE B BT 3L IR SRk B R
SRBRIFALER NI & > &7 — WSS 73 T AR A BR

A candidate gene involved in expansion of PNH cells

Tomohisa Izui!, Yasutaka Ueda'?, Jun—ichi Nishimura?,

Takashi Machii?, Yuzuru Kanakura?, Taroh Kinoshita!, and Norimitsu Inoue®

'Department of Immunoregulation , Research Institute for Microbial Diseases, Osaka University

Department of Hematology and Oncology, Osaka University Medical School

3Division of Hematology, Department of Medicine, Duke University Medical Center
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3 Loic]

76 V1 7 [ i 42 56 JRE (PNHD I A I (K T T b
5DAFRCDSIDRED /=%, HOHMEIZ K S AEM
REZEZCITRREEETDH S, TH5 OHMAKTIHE
BTETYUIAVIIWNERT ¥ F DA /¥ h—IV(GPD
EIFENBEEIRE 2N L CHIIAICRE L Th 5,
PNHAEH O ERM AL BN TIIGPIY > — B EH
MERICKIBLTHBO., GPIOABRIZED S #EE
T THBPIG-ANERBLEFELTREESN TNV S,
PNHE# TIIPIG-AOERERBLUZNICEL S
GPIOR#EZ R MERMAAN ERKE D EHE - KAH
mPTr7O—HIEBMERDZENHLENTND,

PNHZ% & 09 2 8 EN & WHE AR REZ M (AA)
DEFITB W TIIGPIREMBENER AL TE
BEICRDLONZZENSG, 2O LEZO0—FIV2
BRICHCHRENETFNES L TWS I EHEINT

48

Wb, L. AABEIZH 5N 5 GPIRIEM AT
BICEEXDZENEL. £APNHEFIIBWTDH
BRI R UZRWGPIRIB/ O — 2 2RD 2 T &M
5, IHRIBEETRENZ OO KICES L
TWAIZENEZHNBS

Bxid, BHICBWTPIG-AOZE R 2R DMl &
REEBEEZFOMBEA-KRLTBD, 2208
NE—OBEMBMBEICEZ >ZZdbDEEZLENS
PNHEF 2 HE L TE/z3, ZOBEICHOND YR
BARBEREC OV TEEEEETCAI O RDY
LIZTHELE. TbE, —HD12BREHKD
al3-ql 581 D 9.3Mbp#2 FE A3 5 D 12/ kD
qISEBICHEASIN TS HDTH D, EREaHK
Dbreakpoint /& P12 EkbpfR D K %k B & K— &
EBNAH S N,



5]

MEEETICHRELAELDIC, HANEZ>TW
BEACISNEM ES T E e E O R EE TR
EHRELTWSEZ ENFA SN TS ERFhigh-
mobility group protein A2 (HMGA2)MWFTEL T
B, TNNI-UTREHTHH TN TNV,
HMGA2 {3 AT-hook & M i3 #1 5 DNA binding
domainz b DEER T ThH 5, ARKIIHIEHIC
BOTOAFEEHL., ERBRAHBTIIRELT
WRWEINTWSN, b ~ORMESF=fE
72 EO R EEMILIC B\ TR EREREICES F
ASEAELTHHELTWSA I ENFASNTWVWS
4’5'60

AAE F O B B AL IZ DWW T, HMGA2# {5 7D
REICDOWTHK - 8RR 21T 7.

iz, RRRZFEFZEHOMEEBRDKRE R
T. PNHEZB SN TV S MORER ) & KA &
WLz, ZREAIMEKRS KO HEEIRE SEEL .
ZTNS5ITHBITHHMGA2EBIZ FORE L N)L & E
EMRT-PCRICX DT L 7=,

k=t
1. BEIC BT BHMGABE T O R

AIEG O BRI 513 B EEE OEH & ik
I, HMGA2®D B 72mRNAZ#H U 7=, HMGA2
35D 2InG725 MW, AEFTHRIHEIN
TREBMRNAIZI Y 2 4D%IZ1 > hO 4R
DELFN(T J LTI LIkD FHRIZH %) DT
5D THolz, RMEEETAHALNDIAER
mMRNA BB LTIY Y 252 RELTVNBIE
M5, REFIZBNT S T O R ZmRNAM R
My o—>OBEMEICBEG L TVWS I ENEZS
N5, £, @7 LIVEORU BN T 4 ZL 5,
ZDOREIEMRNADNRAEKEREZZ /- LIZHDT

VIVHRTH D T ENHL NI T,

2 M OPNHEFIZ BT ZHMGA2EBE T D FEH

BEOH & EHA6HIZ DWW T 72 BRIRT-
PCRTIE, HMGA2BIRTDORE L NIV NIEEIT
B, BLLIIMERAUA T TH o720, g
BT 2ICEES NS T,

E:

Rtk B 2O PNHEEN S, PNHIZB T
LRERIO-OIERKICED S BMERRTEL
THMGA2Z[FE L. Y%EHEOEHMR TIX
REBHMGA2OMRNAD KRB Z2HEITE W LA
VTR LS, KM TR I < EL X ic &
EE o, MAEFNITDWT S RAIMN T A a] fE
REEORBRIIA NNz, PNHIZBITZ R
WI/O— ORI EHMOEL SR TREI> T
NHEHDEEZLNDDT, THNIEZUBKERE
BASMbLNRW, SRIIEBEFEHMERWR
WratEDdi i,

[SCik]

49

1. Murakami Y. et al., Blood, 100: 4116 (2002)
2. Inoue N. et al., Int J Hematol. 77:107 (2003)
3. Nishimura J. et al.,

Am J Hematol., 62: 175 (1999)
4. Schoenmakers EF. et al.,

Nat Genet., 10: 436 (1995)
5. Ashar H. R. et al., Cell, 82: 57 (1995)
6. Goodwin G.,

Int J Biochem Cell Biol., 30: 761 (1998)



C4

HIV Bl 2 K A R ICHERR 9 2 & b/ 70— FILIIE OBFE

MHEAF, @FELEE, RREL', =Z#Ef7?. AHESF®, Yin Shuping.
THE4A. MESE
B RFRFEREFA AR ARG 0 THRE, S BRI AR R ZERT 25 4 K.
SRR 4 IV ARRSERT T A AWFSEMERR

Study of human monoclonal antibody that eliminates HIV infected cells.

Noriko Okada, Noriaki Kimbara, 'Shousan Tobisawa, “Tomoyuki Miura,
K oji Ishida, Shuping Yin, Natsuki Dohi, Hidechika Okada
Dept Biodefense, “Internal Medicine & Molecular Science, Nagoya City Univ Grad Sch Med Sci,
'Dept Microbiol, Kobe Inst Helth, Exp Res Center, Inst Virus Res, Kyoto Univ Grad Sch Med Sci

XC®Iz

BLIIH 2 % OfEE AMTEIC HIV-1 By 2 &
ERISRGERICHEET BN H D L2 RNE
Uiz. £z, 1 0L EEMIAEF HIV REHE MIE
ERALEZEZA, 8 0%LAET HIV B¥MINLIC
T HmWMRGEEE IR I, ZOHE
EHEE HIV BREMRICKET 2 IgM JikEED
MICEWHBEZRLEZ. TIN50 IgM HikDHiE
ELTHIZUAT R GM2 ® Ggd 2HERL 7=,
X512, HIV BREEFIMETOH GM2-IgM Hifk
B3, CD4 1Y > L IEOMBEZ, F£/=, HIV-RNA
O—REAOHEZRL., BEBEKRNIZBITS,
REM RS 1gM FiRO BEENRBR I N,
Z 2T HIV BRI R RIS 5 E bk IgM
T/ 70—FIEikEHFSEDIC. EREES D
T EETEEUOE PRAKEATTA(FY >~
E—)lt) 2RPMBETHREL T, FUAEELNA
7Y R—=< OF11 7O—2%%7. £ b IgM $ik
9F11 V&, BREMifLRFRAICKIEL. 1ug/ml AT
DLERT. BONCHAEKEEMBEEEEZRL
Tco 22T, 9F11 NG T HMRIZDNWTESIZ
RATEED D EEHIZ, HIV BREERMMY > /8
BRERWTORY 4 )V ATEEIZDWTRE L 7=,
Wik

1 EbLbETAIINATHS HTLV— 1 DUES
LTHRELEEM T BB MKEMBEKTDH S
MT2, MT4, ATN-1, ATL102HUT102 B XX T #if

M ifn % M i #k CCRF-CEM, PEER, Jurkat, TALL-1,
MOLT3, HPB-ALL 7 & OHIRIC X T 2 Rt B &
OflifafEEd %2 FACS BX U Cr MHEHRICKD
b L7z,

2 HIOITAXT4INATHS SIV(Mac 239 £)
YV DONERBRICER R I B2t%. TD SIV KGR
RO 9F11 G X O Ao b % 2 f# L
7o IHITSIV Z2REFEVIVIERIE T, 201
O EMBICELFEL TWABESILORMIMED Y
ZNERESYEEL T 9F11 OKIGHE%E FACS @il
s

3 HIV Btk FERMIMZ Ficol 7B L /2%,
StemSep 71T L/NAICK D, CD4 Bth# a7 %
iz, ZORGE CD4 MildZ 10 ug/ml 9F11 FFE
TiZ1 0 %%t AB B b fiE7RIN RPMI1640 12
T—BRBEIEE, Kb EEZRDERE. 1 ug/ml
Hi CD3 ik ER I 10%FCS-RPMI1640 12 THEF L /=,
3 HEEEE E1EZBREL T, 50U/ml IL2 &0
10%FCS-RPMI1640 - TH#E#%., 1 0HHB LW
20 HEHOHERE LIEZFEIL T, LEHRO HIV O
7 B H p24 8% ELISA IC T L /2.

KE

1 9F11 & HIV-1 BEMRICKIET 551K TH
B, ATL HEMIEMRIC S U EZ R LTz, £72,
BRaEt L7239k ATL #ifaTd % HImMifa /s Eicid e
SRIBHZERE BN DTz, T HIT, MT2% MT4
TiE HIV BEEMI & FAR IR B R &



Hizs

2 H)L SIV HIVEHMIRIC 9F11 13RI L THi
Wik MREEEEER L. £z, SIV BHR
H )V ORI > /SERIZ OF11 i EZE R LTz,
3 HIV BfEOFRMM CD4 BEMAEZ 9F11 &
BATUEELZ#I2. Hi CD3PifRE IL2 HE&IT
T4 )N ADOMEHLZITo 7k, Kigik3 8
Bl D NEREETE/-OMN2 3FTHD, D
55D 6 RET p24 BRI SN/, 9F11 HFINMZ
LD, INEDTXRTORAETI 8 %KLL LD p24
EEOMBFNREINZ, TOOBED 4437 E
M 2R L7,

%

HIV Bl AR RS U TR A K 77 Ml e fei 2 2 5
HCHEETE S 9F11 1T HIV-1 OEBREHKZHW
T, Fi 4 WABRERT I ENERIN TN S,
4@, L hBaw )V A HTLV-1 BEEMEEKIZE D
TH 9F11 BB L., MGEEEZREETS T
EREREINS~, 9F11 13 HIV-1 BBEOARST
ATL HBRICHIEHTRER IR TH 5 T ENRBRE
Nz, £i=, YIIVEPEERIZBITS, Fl1l OLE
HBLOEMHEOREI B AIEEL o7z, T HIT,
HIV BREFEORMMY > /NEREFIZEL D ex vivo
RITIZBNTSH OF11 IENZH HIV R = HHE
T&E. 5%, BREEMBOHRZ EDRE

5l

L7 28D D TFETH D,
(AR FIILRERKFEFHEN D F v —BIHE W)
&BLVEHERERAMPDSICK O —HZY R
— k&)
SCHR

1 Okada, H., Wu, X. and Okada, N.
10: 91 96,1998

2 Okada, N., Wu, X. and Okada, H.
Immunol. 41: 331-336,1997

3 Wuy, X, Okada, N., Momota, H. et al. J.
Immunol., 152: 533-539, 1999

4  Okada, N., Wu, X., Mizokami, M., Irie, R.F.
Okada, H. Microbiol. Immunol. 43:723-727,
1999

5 Okada, N. and Okada, H.
43:729-736, 1999

6 Okada, N., Yin, S., Asai, S., Dohi, N., and Okada,
H. International Immunopharmacology 2: 1390,
2002

7  Okada, N., Yin S., Asai, S., Kinbara, N., Dohi, N.,
Hosokawa, M., Wu, X. and Okada, H.
Molecular Immunology 41: 288-289, 2004

Int. Immunol.
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and

Microbiol. Immunol.,
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C5a [HEXTF ROT v F WALZHRIZ OV T DG

WER., M, ST KM MEFH S, WmEAT
&t BN R FERFEBE BB EE S, | BUREA R F R EMREE, HE B R RS,
REAERIRE R E AT

Studies on effects of acetylation of C5a inhibitory peptide
Aya Hotta, Suzuka Asai, Noriko Miura', Naohito Ohno', Hidechika Okada**and
Noriko Okada

Nagoya City University Graduate School of Medical Sciences,

'"Tokyo Univ. Pharm. Life Sci. School of Pharmacy, “Institute for Protein Science Co. Ltd.,

*Choju Medical Institute, Fukushimura Hospital

[iIzr®ic]

C5a @ 37 ZHEEMNS 53 FEEHDOT I/ BBE /7 D~
7 R (PL37) iX Cha OFEICEE @& L C
Y., PLI7 I DHMAERTF FE LTREE
ik L7z Pep-A IX Cha (Z#&& LT Cha & RIEME(LT
ZERBE O b= (J. Immunol. 172: 6382,
2004), LPS TEAEL THW =T » MMZ Crry (2%
TORETHS 512 ZEFIRNICKREGT 5 & 30 /58
WIZ2fl a v 7 xR 2T, Fitk&E 10 /8T
IZ Pep-A L TEL L2flfmdT DI nT
7, L L, ARNTOREMZ2EDILENR S
5EEZ. N RETEF ML A-Pep-A % 1ER
LA 21T o 7,

[FiEB L OHREE]

~ U R M 3 © CAWS

(Candida albicans water soluble extract) # & Hj
NI G 2 L~ U RIIMHEEERLZ O BMERIE
FEZILTHETT S, ZHICHESLEDL 10 2RI
Pep-A &5 L THRMTHI LN TERMNoT,
~ U ADKENT Pep-A BRERLHIIOMEESZITTL
EFHDEEBER-, £ T, Pep-A ODEHANREERE
RECHTIREREZE T DI, TI/KWEDOT
F=rETREFNMELET BF L Pep-A (A-

Candida albicans

Pep-A) % 1{ERL L7,

CAWS EFEIZ 5 2 DB AZRDH7-HIZ, ICR 7
9%, 5 @4, I&MAV. 10 4E1IC Saline, A-Pep-A
5 L7 ICR =7 21T, CAWS ##irRNES L
7-. ZOFEE, CAWS 200y g/mouse &5 DR Tix
IR g o705, CAWS % 100 2 g/mouse
BE LI~ 72D A-Pep-A i.v.BILERE CREDOH
BINBRENTZ, LEN-T, TI 0 KKOT7 5=
CETEFMET B EDILFEME T Z LIk
V. Pep-A DIREIREZEDD LN TE D,

CAWS  dead/total

200 ug/mouse 3/3
200 ug/mouse 3/3
200 ug/mouse 3/3
100 4.g/mouse 3/3
100g/mouse  3/3
1001 g/mouse 2/4

date pre  dose route

2004.2.14saline  200uL ip.
A-PepA 4mg/kg i.p.
A-PepA 4mg/kg i.v.
2004.2.16saline  200uL i.p.
A-PepA 4mg/kg i.p.
A-PepA 4mag/kg Ly,

Z v b (Wistar/ST 42, 8@, KEK 250
77 L) OEMENICHEFIEEREF-THD Cry
x4 2E 7 vn—F K (512 Hifk) &5
L CEETARIERIGICRT S Pep-A BLOT
I REDOT T =T 2F ML= A-Pep-A
DIER Z T LT, RIERJGOEZEL L TIE, 512



PLA# 50 1 REfAITIZ Evans Blue # (AR
KIZ 8 mg/ml OREIZIEAE) % 0.5 ml B X
DIESH L TR &, RIERPFT~DEFEDJH THIE
L, ARy o 7 ICfEETH0T, B
FIRIERUG N Z D Z LIC & 0 s R0 g
EMMED O IV T-FEDRIEL 2D,

5ug @ 512 Hifk (40 uL OAERIZIEMR) = KEAN
\CHEFES D L X2, 4ug @ A-Pep-A ZIEALT
BLL 30 HHEOBRERRHEMAD Z EMNRTE,
40 ug @ A-Pep-A ZMx Tz b ZiZid, 2KF
% CTHHARARIHERRBD b, Tz L,
Pep-A TiZ 40 ug % VT b B EIRH O I 30
THTLRO LI N57-, Pep-A % A-Pep-A

T EMWRENT, Pep-A IIENOBEFRIZ L 0 HR
PRI TLEI DX LT, TEFALX
iz A-Pep-A ITBERICL D20 EZIFIT Wi
DIZKWNT Cha (T HMEMA»MkfE L, K
JEMBWER R BN LR TE 72, Lid-
T. A-Pep-A IZRIEMMIF & L THROIE 2 5KHE
THEEZOLND,

Pep-A & A-Pep-A @ Cba (Zxf4 2 EI1ERA D
BRIZOWTIE, ANV 2Tl T7Ty 7 RER
ERENE Y MRS E % A TR fRAT
HTH 5D,

(B£]
A-Pep-A 72 E 1R EE L U CIEH TX 5 AJREMEN

WD LR, RIEMEWERBBO TEHED »D,

512 ik & Pep-A A-Pep-A 3 0 P&k DFHE* 2 BRI D FBE**
2.5:1g 40 pg ++ 712
25ug 40 ug = 3+1
2.5ug 4 g ++ 63
2.5ug 4ug == 4+2
25ug ++ 6+3
5.0 ug 40 ug o+ 103
5.0 ug 40 ug - 4+1
5.0 ug 4 ng T+ 9+4
5.0 ug 4.9 + 74
5.0 ug +++ 10+4

*30 DR THRBIC K VB, 2 FMZRICTRIES T, RELZITH L TEHAL
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Ribosomal protein S19 dimer-induced C5a receptor-mediated augmentation of apoptosis in fibroblastic cell lines

Hiroshi Nishiura', Yoko Shibuya®, Tetsuro Yamamoto'
'Departments of Molecular Pathology and “Laboratory Medicine,

Faculty of Medical and Pharmaceutical Sciences, Kumamoto University.

NIrHI

B4l InETIZ, BHEBEETY U~ F RS
5 S19 URY—LEARP S19)Z4E L _BRa BEEL .,
ZDHFM, TR M= 2l siEfcns &, M
T, BERD Cha U7 —(CoaRITx L TELEY I
ZABRELT, T, ZBERD C5aR 137 >F TR
R EUTERT 5 2 1T & D BEREATE F RIS 26
TZERHSMILTER 12 Holl. FIRZEROMEE
Mz Coa Ut 74 —ABR< FHL TS EMNHES
N=ZEMNS 3 RP S19 - RAROME AR 58T
IR OREEE 2RSS L& ATz, 4lnl. BBk
L3R AIEE: RP S19 Zi&HIRH & B 7- Mk Hiflatk =
R —E#OERZfT, RP S19 —BAD C5aR 2/
L7=7 R h— AstER 2 RH U7z,

23]

T AREFRIFANTH3TI)IC . ZE BB D
137 ZBEVINI I VBT ANTE ACER LU -EERE
K RP S19 cDNA ZBAATZFREINY 7 —(pCAGGS-
IRES-Neo) Z# A L 7= Mtk NIH3T3-mutant) &,
SMUE, 32 bO—=)LELT, B4RE b RPS19 cDNA
EHBANIZRENRY 5 —BXUOHRERY ¥ —DH %
A U 7= #i R Bk (NIH3T3-wild type 3 & T8 NIH3T3-
mock) %, RFHIRRI Lz, ZnSofifgic, v
1A 2R LT, TR M= AZHETHREMIL.
RP S19 8% C5aR 7 >4 I NEOFEA KA
L7es

34

MR

(1) NIH3T3-mutant . ~ > H M7 R h—
AT LTt ZR L7z,

(2)  §1 RP S19 fikahEsiPicifFs 85L&, £
TOZO—=AZBNT, 7R b= ARNES>
IZE T U

(3) RP S19 —Efk%E., BREPICHEIES L
NIH3T3-mutant @7 R b—3 ZIZx9 5tk
INEER L7z,

(4) <UAARIZED, C5aR mRNA DS
R AD C5aR OFRBNBIER SNz,

(5) C5aR 7>HI=A HBWIEHIYTA C5aR
PikEfEIE DL, 7R b= ZRMNEC
FTA L

E2 =4

SRIOERT, MMEEIICBIT B~ 4 k7
= ZOBFOHIC, MIIRREICFHEHR L /- ChaR 12,
Eflifad 2 WIS B S X - RP S19 —&fk
MEETDHZETTR = ANTUET B NS i
F— 82U TR b= AR ET B &
MHESMNERR STz, UIIFABEROD CoaR ZEFEHL
TR D ZNUCBIRRL TV RIREMED S S,

SRy

1) Horino K, et al. Lab Invest. 78: 603 (1998)
2) Shrestha A, et al. Am J Pathol. 162: 1381 (2003)
3)Elena, N., et al. Arthritis Rheum. 46: 4934 (2002)
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HIWEkD Cha V& 7% — KA MR REEAIZBIT S
S1I9UARY—LEA_EBEKODTI=R - 7 ¥ =2 FEiEIEH

A Y=y b LU+ 3, BERHILE,

HIASEER

PN N AL L T P KT

Agonist and antagonist dual effect of S19 ribosomal protein dimer

in leukocyte respiratory burst reaction

Ivette S. Revollo, Hiroshi Nishiura, Tetsuro Yamamoto

Department of Molecular Pathology, Faculty of Medical and Pharmaceutical Sciences, Kumamoto University

<L ®HIZ>
bhvbhixznE iz, BHEAHY v~FRF
S S19 VAR Y —AEA(RP S19)EME1L
“EEREHEEEL, 057N, TR MR
fanbiEisns Z L, WONZ, HEko Csa U
¥ 7 & —(C5aR)iZxt L THEMMET T=X h& L
T, WIZ, EZEKD ChaR ([ZiIZ7 v ¥ T=R b
ELTHERT S Z &I & 0 BERENL M A i EKIR
HAEETZLE2HELMCLTE R, 4F, C5aR
BEETLZH ) —DOHEELBAMKEETH D
TEMERRFEEAICKT T2 RP S19 ZEKDOZE
AT LT,
<FHiE>
t kb RP S19 BLOFDOEREKIZ, BEHROZTL
SKBERBRRZZAOTHANL A, HEEAMBK
BIXUOSZEAMKIZ, EEE FREM S 08
Uiz, AMEROEMEFEREEL T, #I¥ A MK
WZEBKBEWT TV U U LEWST-1)DET
DM|EL LT, FEE 438nm (ZBIT 2R AE LH
ErEGRICRlIET D2 LKV ERL,
<fEE>
1. RP S19 ZEfi%, BBKIIx L CRERFME
ISR EELA L ER L7, RP S19 &
BOZDOERIZX, Csa VS H—T o &A
=R Mkl sz,
2. RP S19 “E&IE, SHERICIIIEIERERTEE

55

AEEEERE L E, Coa HlEIZ X B IEMEES
R Z I L7,
3. C Kumih 4 FRESZEM LA R RP S19
TR, ZEERICHLTH, Cha Ut
B —RIFPEICTE R R ERE A B LT,
<fhiim & B>
Csa Vb7 ¥ —% L7 AMEROIERE S EE
AIZBWTH, RP S19 — &KX, BERICIZ7T
=X F L LT, £, BRI T ¥ I=
AMELTHERLE, ZTOT7TI=AMNBT
A=A ~DYIYFEZIL, RP S19 ® C K
HWIZKEL Tz, RP S19 “ B2 HW5 Z
L2V, ZEROBEOCEEICIEDLLS, B
KT OENBRREELKRLRETEZ, 20
R, MR 1N OIEMERREELAREIX.
HERIZIEAR TEZERPEBAIZE N LD 5 H
278 o7,
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M FET BE IR D RMERERMA L &7 F —(CR 1)k

—FERAMERE & B R A & D IR

EFEY F, BHER, BEALE, B

A, KAz, EFRAD

NER B R B = ER B AR

Erythrocyte complement receptor type I(E-CR1) in hemodialysis patients

——Comparison between diabetic nephropathy and other renal disease™

Mariko Tamano, Michiro Wakabayahi, Kisara Onda, Satoshi Mano, Hiroyuki Ohi and Yasuhiko Tomino

Division of Nephrology, Department of Internal Medicine, Juntendo University School of Medicine

[ I XU®HIT ]
FRIMERME F > Complement receptor: type

1(E-CR1)i% transmembrane B DIEE HE T,

FIZZHo0®REEHSTWD, — DM+ o
Immune complex (IC) OB THY, —o
DIXFAEHIFEIEF & LT C3 convertase D
RERETHZLTH D,

& X MEBENTBE DB BEEOBE I H
D, AGVEBBOEm TREALLEERLT
risk #B-oTWAZ LIZEBRL, ZORFO
—2¢ LT E-CR1MBEbo>TWAHREE:
£ Z Tz, E-CR 1 2MEMEDRAE TEMERF R &I

XD ERMEEARMEFEMAHER L L T3,

AERAND E-CR1 iZEbDTHRVIREEL 72
D ZEIKBAE @ risk factor & 725 L Bbh B,
EmoEERERE L THVWORATWA DY 2R
TF ERICEFE OB AT, ok )
RIEBEZOND, B’AOINETOM
WBETEE BT ORATIL, RO K S 72%
EE2BTV3[1,2],
1. MmEBTFEED E-CR1IT, BBEALKE
BLERSHEADE, EEIZ7 PL
TV,

2. ECR1MPEETZYRuRzFick

> THHWE LRVEF 2R,

3. E-CRLIEEDAEIL, FEOBE L&
L. BSNTBRRGESR EOSBEN S,
o7, £72, HCV OREEVBHEIZSHh

277,

56

4. 5% E-CR 1 {KEBOEFRIL, At
ICHE LEZICEETH 7,

/-, BFEET E-CR1 MEELZFTER

ENZOWTIRUTFTOZ ERRENTWAI3 ],

1. E-CR1{KEREFIDOBEFEMRET T, Bis
B2 E-CR1 D{EfEZ R LLAE DA Tk
2L\ AkEEE~T HHE T E-CR1
DIETARD bivi,

2. E-CR1 {EfE %~ ¥ MiRBHTEE OB
A AEEME 24 = Cellulose &M 6
WAEEEZRE Z S PAN E~EE L
7=¢&Z A, E-CR1 OEMBIBHNE,
Zhid, X7 CRL DK TIZBEHTIED
HEBEETTEIC L AR R AT 4
AF—BHEEL T\ AREN L R X
iz,

[ BEA 12 CORFHAR CLKETBE

DORPTHREBBFERFEETE (DM) T

X, DB R 2MmonDM)IZLEE: LT E-CR1

EEDOEFBZ AN Lnd, WED

& Z 1TV CR 1 DXfE & MKFENTBE DR

RBROBFRELIVRA LT H-ORMNEIT-

s

[ 5] &% MiRSITBEEZXRE L,

FHEAL LTDM X 176 4. nonDM | 101

£ ThoT,

E-CR1 £ & ! E-Decay accelerating factor

(DAF) ,E-CD59 ©HIE : BERISINEDY,

%/ 7 vu—73 )V CR1 FUE(DAKO) % #




L. E-CR1 # flow cytometry T#lE L., CR1
#4A & (antibody binding capacity, ABC) & [ >C#R 1

LTCEH Lz, ABFE TIiX ABC B +1 2 1. Ohi H. et al., Am J Kidney Dis,
#¥e{F7Z=LL_E % high expression &f (High-CR1) , 41:179 (2003)

¥ — 1 BEERZERM % low expression Bf 2. KIFEZ, & 30 EMEES RS T A
(Low-CR1) L EE LTz, £k D7=H, G HIHE19 (1993)

P I-anchor BRI K+ T& 5 E -DAF, 3. Tamano M. et al., Nephrol Dial
E-CD59 L REFIZHRIE L7=(E/ 7 v —F Transplant, 19:1467 (2004)

DAF fifk, mBRIEKRK BHE= #t
I OftE; =) 7 a—F A4 CD59 Hilk,
AHBHYRE MBAITF EtXoits),
BEEZBORE, 8L REOMOBERETR E-CR1
#1008 Y intron 27 iV T Hind III 12 & 3t
% PCR-RFLP %47\, HH, HL, LL D&z io'
FRERAE LS, e, AR L B o
BEF—ZIZOoWTH BRI 21T 72,
[ R 1

DM A% TiX nonDM B F T~ T
E-CR1, E-DAF, E-CD59 118 & d o (B 275
L7 (K1), %¥7%. E-CR1 ® Hind III-RFLP
IZ X% Genotype O3 TiX, DM, nonDM
EHiZHallele b > TWAIZHE 2006
E-CR1 DIEEZ R IEFINPFRD bz s, &
BT genotype OBEEEIZEITRY biLd
2 77(F 1),

DM A % T X Low-CR1 ¥ © ¥ #
High-CR1 B &l LT, BATIRAE,-
#-(p<0.01), £7-. CR1 ® ligand T 3 C3, Bl1 DM#5 & UnonDMIlL B AT BHI=H11%
C4, C1g, MBL o F¥# 13, Low-CR1 B & BT
High-CR1 ETHERELZRD 1o T,

[ B8 &R ]

DM o I i&:FENTEE Tt nonDM D EE &

tb# L T E-CR1 IX{EfE% /R L. genotype ® 3 1 CR1 genotype D

I om
Non—-DM

Number of
patients

304
20
10-1

Number of
patients

[

T
i
@)
=
]
-

Number of
patients

350 400 450 500 550 (x10*ABC)

fExTH>5 E-CR1 DIETIIHRMLEZX DN | Genotype DM (n=176) | nonDM (n=101)
5, Bxixzo—RE LT O2OFBITED HH 111 (63.1 %) 67 (61.4 %)
BEZEICHRELTVWAR, DM BETIEE HL 58 (32.9%) 37 (36.6%)
IR OREN E-CR1 OBXMZRIET 2 LL 7 (3.9%) 2(1.9%)

bz b LTWD Z EARR SNz, BEERK
KXDOR% 5 E-DAF, CD59 bREIERICIET LT
WBHZ Enb, FMIKEEED glycation D
RERLEERFNTOLENHD LEZ DI,
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BEBRFAEFRBARERERZIEENRFE

Urinary complement activation product is a potent predictor of renal survival in proteinuric

glomerular diseases.

Yoshiki Morita, Shoichi Maruyama, Yukio Yuzawa, Seiichi Matsuo

Div. of Clinical Immunology, Dept. of Internal Medicine, Nagoya University Graduate School of

Medicine, Nagoya, Japan

EU®IZ]

BEARZAREEE OBERZTTRIRMERESE
HEHL., BEETROEREFTHS. BEARF
DEE OMEDORT, 7IVTI %K SR
7z, 1gG, BERENRHMEMBEREELZSE
BITRAYPELELTEIALNTVS, BEKROT—
% E 1d % T High-molecular-weight (HMW)
proteins AEBARFICREND &L FITTFRMNEN
EHE\EINTVS, BR4VE. LAl BMERTEA
RPCEENZHERMIRAERICBETS EE
BRETEMALIN. REEEEZBITIE L

ENDEBAREZAETA2REREEBRBEICBVWTRY -

HEEE{LEY {CAPs (iC3b,Bb,MAC)} ZHIE
U. BRARGEECHRFETECRIATRCS
BzEzRTIE REBEBELMHBETAHIE 22HEL
P

[F¥]
SEOWETIE. RP MAC LBREET L OBE
HIZOWTRF L. EBR]1 g LOBRBRESE
141 BIZDOWTRF MAC 2REL. TOHREH
406 »A7x0—7wv /L. TREAA b (B

58

WHBEHSIVWIINE I L7 F_FED 25 A0
BER, VRV T 705 —DBERMH,. AT04
RIZHT 2 RIS DOV TR 272 7=,

[KER]

Rip MAC CEHREETEEICARRAENELN
o R, MBEIZ V7F=2 3mg/dl ATORBE
ZBWT, R MAC ZHER & KEFHO 2 HET
BEFRERFM L, TORKR. R MAC KERH
BEERCERL TARECBERERNE N . £
ZEENMOBR. BPRIHETIRBREFI. R
EAE OE/LT7FE. RP MAC BEHT
Hol, £low 2704 FORIBEIZDWTIE, K
F MAC BEFBHICBVWTRIGNERIFTH .
[(B%]
LEEDOERNSEARZR T 5BETIIRP MAC
BEREIL. BRE20FRORRRFTHD I L&,
BREELE. AT704 RERICESEZ R TRENE
AENZ EARBR I N,

[3CHK]

1) Morita Y. et al., J Am Soc Nephrol 8 : 1363(1997)
2)Morita Y. et al., J Am Soc Nephrol 11: 700(2000)
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FEHIEIE B CD55 & CD59 1= & % BIR#EER

WEHAK, AFERE' =Wk, #EEE ', Wenchao Song

Center for Experimental Therapeutics and Department of Pharmacology,
University of Pennsylvania School of Medicine, BRI RZE FEEMEAN S WAE

Critical Protection from Renal Ischemia Reperfusion Injury by CD55 and CD59

Koei Yamada, Masaomi Nangaku', Takashi Miwa, Toshiro Fujita!, WenChao Song

Center for Experimental Therapeutics and Department of Pharmacology,

University of Pennsylvania School of Medicine, ' Division of Nephrology and Endocrinology,

University of Tokyo School of Medicine

xLwic]

itk L ZOHBERDIX, BRAx RBREOKEEIZES
BELTWas i BEMEEREST. BnEa
HEBRLOETALTHY | ELEBHEOBHETD
AFCHEERETIERAOLNATWS, BEET
BEMAFEREE BV THERIERLENS Z
EBTRRENTEREDR, TORBNTOWVTIEARBAR
RBEL, EMEEEER LD LS ICHE I T
WAL T FICA STV, 5B 2 IR
AR HIEER CD55 & CD59 ICEB L, Zhbo
BEHARB LV ACBRLAERESELZREL,
B i FE TR 1281 B (D55 & CD59 DBl &R
LTS,

(k]

{KE 25-30g, Bt CD55 /K 3H (CD55-/-) = 7 & 4, CD59
K8 (CD59-/-) = 7 X 5 (D55/CD59 /X 48 (CD55-/-
CD59-/-)~ D A, @y b — b (wild-type) = 7 &
DO renal pedicle % 22 Hffiz L. B
it 24 B B OB HEEE (blood urea nitrogen; BUN)

BB O BRET 1T T2,
(RER)

CD5-/- = U ALK IT HBRM BEREEFI= b
== AH_REFEICHEL TV, CD59-/-
TURIBITIBEE I Pu— A~ TR EEE
EERORD o 2D, CD55-/-CD59-/-< 7 R |X
CD55-/- ¥~ A, CDE9-/-¥ TR, 3 hu—i<

59

JRACHAREBCESREREELZEL TV, £
CD55-/-CD59-/—< 7 A ® peritubular capillary @
HNEZMIREIZIX C3 & MAC DILFE R L X peritubular
capillary WIS H b, & HIT cobra
venom factor & & - CHifA%Z K S &7z CD55—/-
CD59-/-< U ZDBE M FEREF L= be—n
T URICHE_NFEREEZRD o7,

[(E£]

JERE A BIRRAHIME B CD55 & CD59 D RIRIZ MAC 12
LM EEESSIEEZ L, BREMIRES BEBIE
SEDARRMENTR SN, ZOZ LB CD55 &
CD59 XA DOEME L E T 2 BIE M B EREE %
BEHIE M@ TnsEEx b,
£t%. BELFEEROBICAEL S MAC IZ X 28U
BEEZZY—Ty b LIEBRBHIFINDEN, =
DBRDH CD55-/-CDE9-/-v U R XFHRET NV
TURIRBEEZLND,

(k]

1)Yamada, K. Kidney Int 59: 137 (2001)
2)Nangaku, M. J Am Soc Nephrol 14: 2411 (2003)
3)Yamada, K. J Immunol 172: 3869 (2004)

4)Miwa, T. Blood 99: 3707 (2002)

5)Song, W.C. J Immunol 157: 4166 (1996)
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Isolation, identification and functional analysis of carp anaphylatoxins.

Yoko Kato, Miki Nakao, Tomoki Yano

Graduate School of Bioresource and Bioenvironmental Sciences, Kyushu University, Japan

<ZU®ic>
7+ 747 ¥ (C3a, Cda, Cha)ix, ThZ
HABERLSY C3, C4, C5 hiEsd 8~10 kDa
DRTF KT, WAETIIALKEBRBATICH
YD EtkAx RRERIGICEE LTS, —7,
BEABETIRINADLT T 747 bV U OlREE
FFUVRATHRRCBERIZ LA LRV, KA
THRaADTF 747 ¥ OBEE L BT
BRAT,

<HE>

YA Y CEM L oA fiE %8R/ MBI L
7=, Cellulofine GCL-300m =X % Z A IEi@Z 1
~ 7T 7 4 —B LU TSKgel SP-5PW IZ L B4
FUoRMIOT NS T T4 EXoTTF 7475
MRV UERRLE Y, BT T X VY
3. N KSRT I BRECHIORENT, TOF-MS IZX 54y
FEBHAE, BX Peptide Mass Finger-printing
WCEoTRET DL EBIZ, C Kin Arg OFEL
RE LT, Fe Bt SNETF 745 X0 (0
A FEE - (KEHRROLF K
W3 HFESEE LAY,
<HEFR>

YA Y AEH LA DFE»DL,

~10 nM) T2V T,

6FEDT 7 4

60

Z b ¥ 2 (C3a-Hl, C3a-Hl-desR, C4a-2, Cda—2-
desR, Cba-I-1-desR, Cba-1-2-desR) % i - RIE
LTz, ThbDaAf iFhERFESIBELANTHER,
C5a-I-1-desR & Cba-I1-2-desR D &A%, 0.5-1 nM
DRERETHRWFESIEEEZ L, ThbickdiFF
HROBENT Coa DREANERKFHZELETHD
ZEBBRLNE RS,

<fE#@>

1) aAT7F 745 X2 0D5bH, Cba DHH
A GFRERISS T D EMERF & LTV

2) AFETHELNLRHERIT. WLEOTF 7 4
FhXT 0L —BLTRY Y, BmEA
HOTF 747 bFT U OBEIIHLELR
BEICETHELTWS Z ERFRENTE,

<XCHk>

1) Kohl et al., In Complement -A practical approach,
pp135. (1997)

2)Falk et al., ] Immunol. Methods, 33: 239 (1980)

3) Wetsel et al, In Therapeutic Interventions in the

Complement System, pp113. (2000)
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Shark Complement Component C3/C4/C5 Genes

Shinpei Hayashi, Tokio Terado', Hiroshi Kimura', Masaru Nonaka

Department of Biological Sciences, Graduate School of Science, University of Tokyo,

'Department of Experimental Radiology, Shiga University of Medical Science

iz
HWABEHOMAKRZTIE. C3 DERTEHEDEYT
HBEIND C4. C5 MNMUDFIED FOIEMHLOM

RNOEHZKEOILI_y hO—FELTHNWTHD,

COBLTEEIIMEROBAEDILRICEE & E
BRELEEEZISNTVNS, TNETHRATREY

Mo O—Z 2T SNT-BEEL T ORBERITN S,

C3/C4/C5 DB T EHE I BEHE N O R THEE

FHEBUENCECE Z EMHLMNIEINTED 14

| —HEFEBMOT A ITA S R L v S
51§ 537z C3/C4/C5 BIE T3, Rkt LT C3/C4/C5
DEBITEN > THELTHD I ENREIN, D
HENEHHMORK TECZZ EARBIN TV
5. BRBVEFEDOEAKRKESTRFYFAMNS C3. C4, C5
DEXDLRBRLEDB—HOI/O—Z2 T E2REL.,
COBETEEIRE AFHO BRI > e F 2R
WLz, ZEFIRFFATOMTOERE, RFY
ATREETLOAFEETERN D C5 ITDNT,
ZEOY A ZANWTHEIT LR E®RET 5.

(5

BERID C3/C4/C5 HE{A T D multiple alignment 17k
DEHINEREHEOEWY 2/ BES %2 LI
degenerate primer ZfEpk L7z, £72 FFH A liver M
5 total RNA Zf#itHiL. = IMS/Ek L7 cDNA %
template I 7RO primer % MW TR FOEHE
HEfFl, ZORFIMNSES5 N/ primer ZITIT 3-

61

RACE, 5'-RACE K& TX primer walking % {7V, C3/C4/C5
EHEBMOBETESNZRE L, C5 ICBL TIEER
FYANSES N BEIEFIZ ORF BNRSNEN-H
7o %y, [FERRDEBE KR A (Mustelus manazo) &
Y J YA (Squalus mitsukurii) THIT2 7z,

(K5R)

RFYANSIE C3 HRBEFA2H, C4 KRBETF
M3/ C5 bRBEMRTAY 1 RSN, £t
D2HWOY AT C5 HRBEETFOBRKRTHEN
TN 1O RSNz, 3 FOY ANSENZ C5
RBETOIBRIPAZRLS 2 BTG LT
frame shift WELCTHD., HEETEBR>TVSE D
ENRBE N,

(E=)

RFHRAMNS C3 & Ch RIYANS C5 DHERE
LTWBEEZXONDBIETOHEENERI N
M5, C3/C4C5 DT EME LHAEMLITKE
AMREERAOHB LD BLRNICE Z 572 2 EAUR
SNz, LALZRS C5 IXRMHAICEENZ 2fED
YATHEEFLLTED, SRIEFHKMICH WY
AZRAWTHRBEEFLORMORE 2Tz,

(k)
1) Kuroda, N. et al. Immunogenetics 51:117
2) Franchini, S.et al. Dev. Comp. Immunol. 25:419
3) Suzuki, MM. et al. ] Mol Evol. 54(5):671-9.

4) Marino, R. Immunogenetics 53(12):1055-64
5) Al-sharif WZ. ] Immunol. 15;160(6):2983-97
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Origin and Evolution of the Complement Component C3 Gene

Sanae Sugimoto, Naoko Fujito, Masaru Nonaka

Department of Biological Sciences, Graduate School of Science, University of Tokyo,

XL ®IiZ]

S OMERIT 3 0 BEOE AR THERK
SNTWT, BRBERICBNTEEREFIZH -
TW5, MERIIZEOBHORMTHRILINT-LE
AHNTNWDA, TOF LT THD C3 KO C3
DET5H TEP (FAZRTALEHREHE) family O
EJRIEARZIZH H 2> Tix 72V, TEP family 13417
BHHE C3, C4, C5 »Hkd C3 £k subfamily & 7
n77—¥A b ¥ —Tdhs a2-macroglobulin(
2M). GPI 7 v 1 — % OEEHE CDI09 HH k5
a 2M % subfamily (Z — 3 SNAHAERMOLN TN D
IhET O HRERFIREOEMU LT, a2M ’F%
BEFIIRTOEBYLL ETEOFENERINDIZE
EEFoTd) C3 iTa2M OELETFEREIZK
AL ZEZ b TWen, EERaE ML
b C3 BT DFIEN A S, C3 X O TEP family
DEEJRZ Wi LB T LENA Uiz, AHFFETid, TEP
family THRAF SN TV D EBUIERET L 72MEiB 77 1
~—Zz AW THREY. FlREWIZk )5 TEP &
B+ DHERE, T 2R AT,

(7]

BRBYIIEBERM I AT AL A X
(Halichondria japonica) & JKIGREMA 71 & 5 7R 7
A A 2 (Sycon okadai) D 2 T %, FINIENIITE B~
7 U ~vA Y X F % U (Haliplanella lineate) & & R &
BRIl N Z (Hydra vulgaris) D 2 fi% AT, XEMW
7D total RNA ZHE8 L. BEROMEN D TEP 751

62

THRESNRTWEF A AT ARKEAHERE ZO T
FEIRICRR AT LTcME R 7 4 ~—% A\ T RT-PCR %
1To7l, b - EEis % 7 v —7 & LT BLAST
LV HFRMMEKEZIT o7, ¢cDNA 71475
V—z2ER LGN MESNE T e —T L L TR
7V —=V 7 LEEEREIEZREL, £/, 5.
3RWE&:;oféﬁ%MW%&Ebtoﬁ%
FAEANT Clustal X AR & > TIER
Laittis

(& H]

EATAA I THA R THRETIRIA AL
513 TEP BInFOELEINIGE Ol o7,
BTIORA IR TF Y I NBITAEE, B RT0D
IX 2 D TEP Bz TOHHESINELNZ, ¥
TORAIX U F ¥ THLNZ4ED TEP &ix
FOEERFIE 5, RACE EICEIVREL.,
Clustal X IZ XD RHMEMERLI-LZA, 4D
2HD2OF CIHREBIET, 1 Dif a2M REET.
% 9 120% CD109 #RBE T ThHHEN TR INT,
TRz XY, RIfaE OERE CREIZ. TEP family O
REFEH2 A N—=THD C3, a2M, CDI09 A3~
TWEENRALMI -T2, B RTTHOLN- 2
? TEP &5 DOHESIX a2M & &\ ERMEZ FF
DFEMN BLAST search (2L W/ RENTZ, HHES %
Fa—T7 L LT DNA FA T 5V —% A7 Y —=
YILIEEZA, EDOILO 1 BOEREIINED
NeBEERY|ZRE LTz, Clustal X (2 X2 R

search |



EERLIZLEZS, ATVVAYXUF X T a2M
BBETICRLERR o 2M BROBEFTHDIEN
TRENT, BLNT- a2M BREETIIK 520bp D
EIZ B W TIRWFHREE 2 R 5 3 4 FEO ALY
BELNZ=D, TV— NV THIHIAREMELEHTE
Rk 2@UEDa 2M RBEFHFETIE
MBI R o T,

(B

BB TiT TEP B FIIFEET. Hasy

DA VX F ¥ 7 TiX C3, a2M, CDI109 BIinFA3
FAEL. Hfag o THE oEfkEZ T Sh
5t F7iCida2M BEFLEINFELL, ZORK
Rix, C3 XU TEP & B EIXMEAREMH 73 L
ERICBRABYMOBALTHIL, C3 £, o2M
BRif subfamily ~D &G FEE G RIfBM O HELL
ANIZFET LW ER RSNz, £D% a2M £k
subfamily II£ COEY DO RHETRFFS NN, C3
¥k subfamily 1Tt N7 R#E, %< ORI O RH
TRbilo L Bbivd, 4% In Situ Hybridization (2
LD RERITICE > T, BOBHOLOLIIRLRD
ROV Y X F ¥ 7 D C3 BT DOHBAEM
FDOFERPY 2/,

[3CH#R]

1) Adams M. D. et al.,Science 287: 2185-95 (2000)
2)Aguinaldo A.M.et al., Nature 387: 489-93 (1997)
3)Al-Sharif W. Z.et al.,J Immunol 160: 2983-97 (1998)
4)James W.V.,PNAS 94: 8001-8005 (1997)

5)Kortschak, R. D.et al., Curr Biol 13: 2190-5 (2003)
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7)Lin, M.et al., Blood 99: 1683-91 (2002)
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Cloning and Physical Linkage Analysis of the MHC class Ill complement genes in Ciona intestinalis

Fumiko Yoshizaki, 'Shuntaro lkawa, '"Masanobu Satake, ?Nori Satoh, and Masaru Nonaka

Department of Biological Sciences, Graduate School of Science, the University of Tokyo,

'Institute of Development, Aging and Cancer, Tohoku University
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<X LC®HIT>
Wk 7 7 7 % —BBHITE RKD C3 hfiFEs
BRIV 7arT7—¥ThHd, BfEinFidt
hTiE, BOHEELOHEL-EEZOND C2
L ELITHE 6 Ytk MHC SEIICIFET B, &5
IZ, C4%H Bf. C2OEFECHY, ERETATYH
MHC SEIRIZ Z OB H D Z LB LN > T
W5, AL D EBRNEIETHIE L7 RRHWHRY
. AT MHC 2 772 CEBGRE CEE R
SIS DD, BERS THERST D HERD
GFENPBLB T LA TREBINTWS (), REFFE
Tix., BEEEROMBLATC MR EIRFDEH

WS L TWEPEPERFETHIL2ERME LT,

RFEBHH X2 LA RY T BFBETHI/m—=
VIR IW C3CHCS DILBBEN L FIE LTI L&
AbNDHAF2T LARY C3@ET & OAERR
DN 21T > 7=,

<FikE>
ﬁ7l7V4ﬁ?WWCMM7D“:V7
HEay LA RY BEST 7—F_X—RIZxtT 54
FMERTE, MEK - NAED cDNA A4 77 VDR
Y—=27I2kY 2 D Bf cDNA % HEEL -,
Fie, 7 LAEIINL I LD Bf BEFNTHIE
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ni=o<, MEEEZS S ICFRILZBG 2 RoAHE
Lk a FAHRICT 4 ~—%1ERK L. RT-PCR
RV a—F 4 v THEEERAHEE - s —=
L7ce
2. FEHURAT
FHBTORRE )Y Tuy T4 7BLV
RT-PCR {2 & ViRt L7z,
3. 7 LEEORYT
ABALARY KT 7 N7 ) LEF % 3 RICHER
PEMFBE 2TV, BfBARFHlE & O D RS
BT, =7V, AV ba EEDRITE LUK
EEFIDRIEZIT > 12,
A4, BHE2TLARY C3EIET L OISR
#r
BT LA RYHBERN RO LOHIE
QI LB WRAEREREZER LT, h &=y L
A R BT, B LUBLHRD C3-1, C3-2BI5F(3)
R E ST BAC 70— %5 ) L5477 Y @)h
LEBEEL, DIG £/t AF L TEBRL T —7
L L. YK Fluorescent in situ hybridization (FISH)
ATV, EERT E1T o 72,
<fti B>
1, #Fa2vLAARYrb 3 DT 72 ¥—B B



%5 TC. CiBf-1. CiBf-2, CiBf-3& L1z, TNnEHh,

999, 998, 963 HEDT I /EEI—FLTND &
FHlEhi=, FHET7 I BESIIE b Bf &Y
5 & 24%~26%DERIMEEZ R LT, CiBf-1 & CiBf-
2 T 88%, CiBf-1 & CiBf-3, CiBf-2 & CiBf-3 3%
NEN 9% ORI E R LTz, FRISHIZRFAA
U 3 DICHEBELTEY N KA H Low-density
lipoprotein receptor (LDLR)-Short consensus repeat
(SCR)-LDLR-SCR-SCR-SCR-von Willbrand factor A-
Serine Protease & . FHEE)) Bf,C2 & ki L C LDLR
FAAL 22k SCR KAA V1| DERZIZEOK
Thok, Bl TaF7—E FAL X IFGB TS
EL TR BIEEFLOEY o3 R AGY T,
i e X F U DEBED AT A 2 (His /L—7)D
RWEW) FRE L L, FHEEMMO Bf, C2 Ot Y
yFuT T —E LR R L LAFHSHO Cls,
Clr. MASP2, MASP3 Ok ) v Fus7—¥L it
WBLTW=, LML, CBf ok ) v Fuar7—+E
Zoa— R AEEBICIEA Y bu D5 AT Cls,

Clr, MASP2, MASP3 & R7z2-> T\,

2. /¥ FTuvF4Y, RI-PCR 7» 5., CiBf-1
DREGENPRL T, i, AEICERCC 7T B

B, R THW TP ARRE I, £72, CiBf-2
IZIRB T, CiBf3IXG CORBN—F Lo 1=,

3. 320 BfE=TIZY / L0 50kb OFEIKIZIE
ATHEEL T2, CiBf-1 & CiBf-2 ® c DNA T3
BICHEMEAEWESBRONN, 7 L TEA
vhrrO—HbLEDTEbOTIIREFEINTY
7zo E7=. CiBf-1, 2, 3 IZHBL TREFESNL TV
BRFbLT 2 Yo cid{A4r brrO—EHET
HFEINTEY, I<&EIC Bf BETFHTOERZR
FEBMPEZ 5722 ENREBR I N, Z ORI,
7N HEEa2=y bEeTHIE—b, 19 HEEEF2=
v hETRYE— IR ZERTNREH Y —Ho T,
I U E— FRBIBFERIMA S NOFE EZ R
L7-FEEMENRE 2 b D,

4., Yefafk FISH B2 LV, CiBf. CiC3-1, CiC3-2
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D3BEFEIZED 2 Dy FR—Yalk Bicidzne
EMHA LMo T,

<EE>

HE a2y LA KRY Bf ITFHEEY & L L CTE
DRAAL U HFF-TWZ &, FHEY Bf, C2 &
BB 5 A TDRY) o TuT T —E RAL U &2F
STz enb, EILOBRBTRAS YY)
VIBRIoTEEZLND, £, WX LA
ARY Bf Ok Vo Furr7—¥idsglahiz-=r Y
VTa— RENRTWEDOT, FOMEITHFHEEY
Cls, Clr, MASP2, MASP3 IZR 6B A > by
VADEY 7aT 7 —EDRB LR D D157
AREELEZ b D,

FHEBNM MHC fEIIZF1ET DR EIR T Bf. C2
DHZ2T LA RYHRERYS CiBf &, C3/C4C5 D
RETY CiC3-1, CiC32 1XEHE L TWWiehoiz,
EEH D i ST R FHEBN ) O RN o7 L 7= 1% L HE
23N, C2, C4 DEGHNHHRE C3 HHRERD
FERZAT B D& E = RT- LI-AIEEMENE 2 bh b,

Bf OEEM AR EIZ OV Tid, BB ABEUANICY
Iz U7z 7 — 7T S h Twen, BTE, HRE
fRiT & & L CREHH~ R Y T Bf BEAEOKR
ERATND,

<3CHR>

1) Azumi, K. et al., Immunogenetics 55:570 (2003)

2) Shoguchi, E. et al., Zoolog Sci 21:153 (2004)

3) Marino, R. et al., Immunogenetics 53:1055 (2002)

4) Kobayashi, M. et al., Genes Genet Syst 77:283 (2002)
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Evolutional Origin of the Terminal Complement Components.

Ayuko Kimura, Kazuyuki Endo, Fumiko Yoshizaki, Seita Miyazawa, Tsukasa Seya', and Masaru Nonaka

Department of Biological Sciences, Graduate School of Science, the University of Tokyo, 'Department of Microbiology

and Immunology, Graduate School of Medicine, Hokkaido University

<BH>
WIBEREROT T =7 ¥ —5F Th HHERE
5% 43 (Terminl Complement Components: TCCs) I3,
R BV A R 2 TR L CIEEAL 2 Rk UG 2 18
fREEHHRELZ L DEEBEZDN TS, ZTHETD
R, MEREIZOEBHORKETESINTD
DEBZLNTEY, TOFTH X VIFREOERITH
WHEREZ b LHIR SN REHMA Y TIL, M
BROTT7 =27 7 —HEDI L, ARIEE ¥V X
SEAIRDOFEE Y S BEEICHE SN TS, Lol
HLHIVEDDTT =7 ¥ —HEETH 5B EMAEIC
DNTIE, THE CTHEBFHEY DL T LR
nTnigwny O ERIT, TCC I3 EEH 7 KEE
HERETZ T Tid /e <, sublytic RBETIXA A Y —7
ERlEEI L, VI MREERN L CREMO T
R h = A2 RET DMEEEZRF O Z &L 2R
THERMIDBEONRRIN VY, TOABNEEE
RETREENRE L TWVES,

£ ZTAIFRE T, #iER THEREERTFOR
BEBALNCT D E L bIo, FEARN R REREE
KT OMREZRNTT 2 Z LI X o T, TOABEMNZ
ERBEALHIZLTWW ZLZEHBME L, BREEY
DwRYEHEZ2T VAR YEHANT TCC BIETF
EWREL, £l~vARY TCC EHEEDHEERENT DI
Bt & L THRAR X EAEICT 2% B L,
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<HE>

1. &% TCC BinT DOREFEN) 72 BB

®BOEBHD TCC THRIFSINTWVDT I/ EEES
ZHEICERLEMBRS 74 ~v—L, 2EOFYD
FHARE > ORI L7 RNA & 2V T, RT-PCR
LV EY TCC B FOMIEIEZ/, S HIZFE
4F cDNA B 57-%, ~&R¥YTit PCR FEhr S
n—7 & L THER cDNA A4 75 VDRI Y —
=T EITV, HFZ2 T LA RYTiX PCR EHOD
HEERIEZ, FT77 87 5857 2o FHEH
7= TCC Bin T DEH| & th#k L7,

2. ¥xBY TCC HEFORBMTBLIVORY 7o
— N HUEDIERR
JH¥rTay Mckh, vR¥Y TCC BIETDOH
BRI 2R LTz, ELICEBE LNV TOMRIT%
T57, ¥&¥ TCC Bfn¥D cDNA Bz b &
WCHABRZEAEZERL., ZhicddaRY 7 nm
—F AR E ERL LTz,

<fEE>

< R™YND 1 F, W27 LA RYND 15 BED
TCC B F2E-, b a—FR+T3EARYE
DRAAL AEEZTHILTE D TCC, Perforin &



HE&T2E, EHLLDOFRYD TCC HREAFH. 1)
BFHEEIM D Perforin 121372 TCC IZDAHFET D
RAAL v E®ZONE DT L, 2) LML C5 REM
DFEERY EHEERTIOICKLELEZLND
FIM, SCR RAAL U ZE2RNTWVWD I ERGH->
7=o ¥7-. =&Y TCC @ TSP, EGF-like KA1 >
IIRTFEINTVD Cys BREDE SN EZRNTED,

Z®D N, C RANZITENEN FA L AAEEDTFHRIT
XRWT 2 BRIV TE Y, v ARY TCC A
MEOELERT TV DIERRBINT, SV LEHF
B D TCC (ZHETHA4DODRAA DT I/
BEELSI % b LIS FREMEERTD L. 2EOK
¥ TCC, FHENMD TCC, Perforin & B EHNLEN
VEDDITN—T%ED, ZOREBHDLITH YD
TCC BB TBHEHEY D TCC & Perforin DEH
DIZHBRTHDDONEHWT 2 Z LIXTERho7z,

2. ¥AY TCC HBETFTORBMTIBLIUVORY 71
— AR DIERL
J¥rTay MZBWT, vAR¥ TCC HKEinF
DOEBIIFHER CHEROICED N, £, 1B
L7eRY 7 a—FAHifEz v, 7Y O&HERK
DhHME L-BAREICH TSIV RAZ T ay b
Tolcl Z A, IR (MIiF) ([CRRAQR AV FH

2ot &N, IHIZ N-Z Y axRFF & —E0E _

WWEoTINDDAY RRERENRL YV ESFE
LBHLEZZ LD, N BOERANMEZZIT TS

ZENEhoT,

<ER>

ARY¥ D TCC HNHHEEMW) TCC \ZDH R b 5 s
DRAL By FELOIEND, ThOBAEES
FEIETDZENRBINDH, FFREBT
2 BESIORENL, I b0 TOE S
X222 0 i< ENZENBE OELEZZRT TS
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BFNFEZ D, vRY TCC iIFHBEM TCC &Rk
2, B CRBEINEEAE L LTHRBERDTICY
WENDZ DL, HHEEBMOD TCC [TEWH D
THHAREENE D, LHLRRDL KA UEED
b, BY TCC 1IA ¥ OfbEF LR & HEAEER
LiaWalRE b ZE 2 bh b,

<fEER >
UEDRERNS, F¥YD LD 2% 0 BEHEEMO
FHETHEEIC TCC BEFHHE L TV Z & 238
LTl ofe, LxL—F, A¥D TCC BfmFiX
PRRER I AEAE L7 A3 © iR SR HLEk 4y O il R e
HEEN TE < FTREMES R I LTz, Y TCC DR
P R RE RO Y A P B 1 B A ERBRRIC OV T,
S HRDLMEEMITICL > THLNIZLTWE LW E
EZTN5,

<BEZE>
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Integr Physiol, 134: 377-86 (2003)
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(1) A2IIMAEHIES (The Japanese Association for Complement Research) &5,
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2) WA DBEE M IR & OERE R O .

3) TOMDONBELESE

I 28
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(12) 2EIZ. A22REL. EERZE22BE T, 2EOBHITEERZEXNTL., £
ATORBEEBTRET S, FHIZ4EEL. 2HEBRELT S, EELBEEROE
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(13) EERBIISENSERICLDENL., M3 4FL LEEOETIIRD R, MEAI
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e

(14) BHET. BEERZBRBEOTNSEEZBRINEHL . BRETORREB/BTRET 5,

(15) BEEIREFBIVBEEZEET S, EFOMEMIT4EL L. EROBEIIRD N,
EHFEEZFETZ2HONECEBICIE. IEOFRZ 2R THEDNICBRELZHER
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(20) WRS >R LEREIT, BhRI ORI LEEET S,
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(22) ERER (@K RIDTL) 2175, BRECK U TLEREREZRET 2 2 E0H
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