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Animal lectins in innate immunity

David C. Kilpatrick

Scottish National Blood Transfusion Service, National Science Laboratory, Edinburgh, UK

The innate immune response provides an immediate first
line of defence involving a variety of cells and humoral
factors. Animal lectins are found in and on cells of the
immune system and also occur as soluble agents. Lectins
by

communication between, and trafficking of, immune

function in  immunity promoting  cellular

function cells; regulating inflammation; preventing
autoimmunity; and as constitutive or inducible antibody
equivalents. Complex mixtures of lectins, from several
structural families, are found in invertebrates like
horseshoe crabs and insects. Soluble pattern recognition
proteins specific for bacterial peptidoglycans and fungal
B-1,3-glucans have been conserved during evolution; the
human counterparts are mannan-binding lectin (MBL)
and L-ficolin. MBL has been the subject of an extensive
literature, some of which is consistent with the view that
MBL deficiency or insufficiency (variously defined)
confers an increased susceptibility to infection and has
an adverse influence on the course of numerous diseases
that can be complicated by infections. Paradoxically,
MBL deficiency seems to have little clinical significance
in the general population, and there is some evidence to
high
concentrations could be harmful. MBL is largely
the

relationship can be

support the view that circulating MBL

genetically determined, but well-established
genotype-serum  concentration
misleading and contribute to some of the anomalies in
the literature. While MBL can distinguish self from
non-self and self from altered-self (in the form of
apoptotic and possibly cancer cells), there is also
evidence that MBL can bind to autologous ligands in and
healthy This

consequences for MBL replacement therapy (which is

on cells. could have interesting

currently under development); both plasma-derived and
recombinant MBL have short biological half-lives, but
their effects on cells might persist for much longer.

L-ficolin concentrations vary only about 5-fold in most

. healthy adults and we and others have found that

11

polymorphism in the FCN2 gene influences serum
In contrast to MBL, there have been few

A
the

concentration.

disease association studies involving ficolins.

preliminary study implicated L-ficolin in

susceptibility of children to respiratory illnesses,
especially those children suffering from allergies. Other
clinical studies are now in progress. We are conducting a
prospective study of innate immune factors in neonates
using cord blood samples as a starting point. Babies with
low L-ficolin concentrations have shorter gestational
ages, lower birthweights and an increased incidence of
perinatal infections. No such relationships were found
with serum MBL, but reduced ability to activate the
MBL-dependent

showed

lectin
the

pathway of complement

activation same trends as L-ficolin
insufficiency. Homozygosity for variant MBL2 alleles
was also associated with susceptibility to bacterial

infections. These findings suggest that L-ficolin

participates in host defence during the perinatal period
evidence that L-ficolin

the

and constitute the first

insufficiency may contribute to adverse

consequences of prematurity.
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The molecular recognition mechanisms of fungal $-1-3 glucan and bacterial

peptidoglycan in the prophenoloxidase cascade

Lee Bok Luel

National Research Laboratory of Defense Proteins, College of Pharmacy, Pusan National University, Busan, Korea

The prophenoloxidase (pro-PO) proteolytic activation
cascade like the vertebrate complement system, which
leads to melanization of invading microbes, is major
innate immune defense mechanism in invertebrates that
is triggered by bacterial peptidoglycan (PG) and fungal
B-1,3-glucan in the hemolymph. Last several years, we
have determined molecular structures and biochemical
properties of PG- or B-1,3-glucan-recognition protein
and down-stream pro-PO activating factors that are
involved

directly in pro-PO activation cascade.

Subsequently, we recently reported biochemical
evidences that the clustering of PG recognition protein
(PGRP)-SA molecules on the polymeric lysine-type-PG
is required for the activation of the pro-PO cascade. We
also highlighted that the lysozyme-mediated partial
of highly
increases the binding of PGRP-SA,

" presumably by inducing clustering of PGRP-SA, which

digestion cross-linked lysine-type-PG

dramatically

then recruits the Tenebrio molitor GNBP1 homologue
(Tm-GNBP1) and a modular serine protease (Tm-MSP)
containing low density lipoprotein receptor class A
repeats domain, complement control protein domain and
catalytic serine protease domain, which might lead to the
activation of both the Toll and pro-PO pathways.
However, the molecular mechanism of how upstream
lysine-type PG or f-1,3-glucan

recognition signal to downstream factors is not

factors transfer

determined yet. Recently, we have succeeded to purify
upstream essential factors for the activation of
B-1,3-glucan or lysine-type PG dependent pro-PO system.
I will recognition

Here, present the molecular

12

mechanism of pro-PO cascade induced by lysine-type
PG or B-1,3-glucan.
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Structure and function of ficolin

Yuichi Endo, Daisuke Iwaki, Minoru Takahashi, Misao Matsushita®, Teizo Fujita

Dept. of Immunoclogy, Fukushima Medical University School of Medicine

UDept. of Applied Biochemistry and Institute of Glycotechnology, Tokai University
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AALDORBINAT Yy REURNIETH
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BRBEEZ DL VWIRT, v v/ —AfERH
237 (MBL) R°#ifE Clg EEELL TV 5,
Ficolin X, MBL R Clg D Xk 51z, 3 EAEN X
LIZEA LAV I-—¢ LTHFERET D,
Ficolin OEEZRBED—DIX, 747V /
— AR RAAL L O REI N DRSNS
HTHB, Ficolin OFFRMBERESTEN VO
Ficolin OFEMMITOFER 2% 1X, ZOHF2
REMAEHO LS RFECEBINTEDZ L
R LTW5, BE, Ficolin i¥k FTHE3
B, ~vVATEHZEESMLATEY, =
7 & Ficolin A {3t b L-Ficolin (ifniE%!)
\Z. =17 A Ficolin B Xt b M-Ficolin (GE
miER) [HRTHZ Y, BEKENZ &I,
Ficolin DWW\ < 2» X, MBL & [Rldk, mH Tt
Yyo7rusr7—+¥ MASP LHEAKEZRR L.
V7 F U8 20 L CTHEREEMELT
%50, TRETOMTICEY . L7 FUR2K
PR S FEBRO EICRY Lo TWAH T
BB BN > TE N, Ficolin ODED
ABBZENZ OV TIIRRH 02 TRY,

F 2 i%, Ficolin A R~V 2 DRI
EEBRERND, TOWELRILTE

7. FOFEFR. Ficolin A XM ICHIEL 2
FURE RN U CHIE OB & PERRIC @ X |
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Innate immune functions by pulmonary collectins

Yoshio Kuroki”?: Chiaki Nishitani’?",

Hiroaki Mitsuzawa'’'<",

D2), N2,

Hitomi Sano

U Department of Biochemistry, Sapporo Medical University School of Medicine
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fiavsFrot—ur s 2 VEABE A LD
(SP-A & SP-D) i, v v/ —AfEBLIFL L L b
. CBRLIForoavIFr - IA—TIZRT 5,
SP-A & SP-D i, BiAPED SP-B & SP-C, BL U, #
RYVIBEEL LHIZ, MY—T7727% 0 FEWRT
BHRGTT. MOAKS#EZE->TWD, RIS
FIZBBL TR Y., BITHREMEDRAOGRIZER
INTVWBHDT, izl s F 12k 25 BRGEHEE
ITEETHD Y,

SP-A /) w77 U F=U A TiL, smooth LPS DRE
NEEIZ L > TRHRRIERIG DS B RICTTET 5,
SP-A X, XFZF KTV A, FAEH U BIT
smooth LPS IZFEA L2V, Zh oD U Fy Pz k
DBESNDRIEMY A DA A 53U & NFxB iEH
fbE AR Lz, X612, SP-A X, Toll HREA
K (TLR) 2 & 4 DM R A A FEE L. SP-A fF
FETFTIX, TLR MRS KA L E ERRY A FED
HAENAEREICHH SN, ZOZ &k, SP-AD TLR
MRS KA A VIZHBRTDZEICE T, TLR-U A
v FHREEREE S, TLR SrTERERIS A3 4]
ENBZE Y ERBELTND,

avrFUR, MBCEEREL, A 7Y=L
LT/ n77— VL MEREREZRET S L
BHOLRA TS, —HTix, Mzl s F U IIMiic
BETERVEGTCTHLMARRZRET 2 &N
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35—K4T. TLR L OMEERZN L CRRIZ2RIE
26 MikARE A B L T B,

(BE KD
1) Kuroki, Y., et al.
Cell. Microbiol. in press (2007)
2) Murakami, S., et al.
J. Biol. Chem. 277:6830 (2002)
3) Yamada, C., et al.
J. Biol. Chem. 281:21771 (2006)
4) Kudo, K., et al.
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5) Kuronuma, K., et al.

J. Biol. Chem. 279:21421 (2004)
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Novel collectins of CL-L1, CL-P1, CL-K1 as host defense lectin
Nobutaka Wakamiya, Katsuki Ohtani, Takashi Sakamoto, Hiroyuki Keshi, Atsushi Fukuoh,
Seongdae Jang, Takayuki Yoshizaki, Mitsuko Fukuda, Satoshi Koyama, Jun Fukuzawa,
Wataru Motomura, Itsuro Yoshida, Yasuhiko Suzuki
DDepartment of Microbiology and Immunochemistry, Asahikawa Medical College,
2Research and Development Center, Fuso Pharmaceutical Industries, ¥Department of

Global Epidemiology, Research Center for Zoonosis Control, Hokkaido University

<IILHic> (collectin kidney 1), CL-PI (collectin placenta 1)
AL IFAICHIL 2 F LRI N AR A& L& T3 oDBIE TR IO —=V T LT 349,
HEO—RT, ZORMICa7—7 HRiEEx LITF ik, FrifaL 270 0 Tho bbb BSARIT
BIDREEL D, AILrF A%, 1980FER EATWSCL-PLEFLIZBIR T 5,
|RFO)EHIZED MBL BMESh . % ERCL-P1cDNAIX, 742807 /8% — K3 5%
D% MBL D1 F #8 B A3EL{EV EbD—E A3 2.2kbDEEAH T HEET THY, THRINEZTI)
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PEDMRIEE NI 2, IRV T, il BRI 53 TwYACL-PIBEFEIu—=71, W& O#
nay—7722 MNEHELT, SP-A, SP-D M2 EEINDT IV BERHE RN =T IA A ML ERIT

DDAV IF 3 FHRALPICR 5T, A8, SEE—EL, TI/BL XA TI1%EVIFERIZE W
Fox it EOICHR3ODALIF U TFEFE F—tEE2RTZEEHLN AT, CL-L1, CL-KI
RL. ZOHRIZHOVWTORITEIT -7, MEEF T, Ehe~DU AR OMFEMEZ BT 5L,
89%. 92% THHZ LN LMY, ZNHOFTRaL 7
1. RV IFUREBETFORE FoonFid, BEORFEESER CEVRIEFT

FHRaLIF I, BAEBRBRNOLOT I 0—FT HAHIENHRISNZ,

IERIETEY, ESTT —FR—RADARI)—= 7 )

5, AL yFOCRDEFIEZ G >7-ENEEF7o— 2. CL-Pl OMELEDEWEHRE
CEBEBRTAIENTE, FOEI/e—WR CL-PL 13X, NRE O RN K - R E
DREBFFHSH, CL-LI (collectin liver 1), CL-KI IR IA/NFIA/VFIR - 25— 7 ARFEIHEC
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27257z, CL-P1 &= TRBMEKICIITEE
B)>5, CL-P1 (37 %&F /L LDL HEVFEEHE
9. B8k LDL IR RMICHAETOMELL DD
ENHALDIZ RO T, RITHAEDIXTTAFEAT
X, RSN KB - AT FURE - B
BERWCERT EALZT XTOMEDIT
FHEMBAREICKEEL., BT 7T /b—
VRCEDRIENFED BN, EHIT, A
CL-P1 BETFEHEBEL TWAEMLE N MR
WCBITDBEBEF/vIFI A ERICID, ZThHD
Ml T, RO 7 7T A h— A2 CL-P1 A3
FIEETIIENRBENT, Rk~ raTy
— U RYoPRCEREB Y THLEBE
NWTWAN, M BEAHE AR 35 i N B e B
ERERERZE TI L RSN, -,
v M BRI 331 D . - HE i R BR TIIE
FEMEIZ CL-P1 ASFFEE I, ZOENLICEE{L LDL
BEVAEH, AR5 MEBRE~D—RIZRD
AREMERE 2 b, —F, BT 77100212k
DG T /T RRTIIERE O ER
FRARED A DI, £ DR A M R A2 H
KA BDZEBHLNTAY, CL-P1 2IRARHIC
BOWTITME IR 5322 L3 RS,

3. avrFrofFiik

FRaL 7F U BHORER T, AT, 620
AL IF oIV —BhBHEELLND, FNOIX
TA_T, CRLIF R TDIHDD, EDGF
LI OWTIIARAZR A3V, LLAT R. Hill &
W, AL F o BEBEFOSFiERELT, CRIL2
FUOREREBFID, 27— 7V AN
A b KLY~ T, CRDEAS— DD
I TCa—RENEaALIF oA LS
THEL Y — U ERBL, Ll CL-P1 &
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BFORERNO, BRIV IF o Zad—Frxy
Vo OFAZLDE S CL-P1 BIaL 7F U BSFEER
SN, FO%aT—4 oy Ay
KEBELBZLICE ST, 2B ECaLsF &
{mFDFR (CL-L1, CL-K1) A TX3 aJREMEA
XN, SOITEFE, F /L7 al= MR
EICHERL, ZLOCHRLIFUoRoaLsF 8
OB G FREEDSHLCRY, Fri-faLsF
YD FELET ABEZLNAFERNTTX
TWADT, ZNHIZOWTHER T3,
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2. Super M. et al. Lancet 2: 1236 (1989)
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(1999)
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The Role of Long Pentraxin 3 in Inflammatory Responses

Daisuke Okutani
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Department of Cancer and Thoracic Surgery, Okayama University"

Department of Surgery, Minami-Okayama Medical Center?

(LR

AERITIND 5 Byt F T3RRGO R BIE, T
% - M- SRR EOBBERE(LIET, BEICx
THEROEEE L HFET IS EFIERZT. =
DEISIZB N TREREER F ORENIIFICEET

by, MIEFOERIEEWE L LT, Mlaose -

BRI X B EIGE, IESPRBRICOFE 23 5.
Pentraxin (XEKMERFEDO—ME 2 THERBMER
IHEEETH Y, MEOEERLF PRI L 2811
FoRg e & oA BIER ZFF>. Pentraxin i Long
‘Pentraxin (LP) & Short Pentraxin (SP) ™ 2 f¥HIC
K&, iz -k Pentraxin F A A ZHERAR
& LTH LTV, LPiE, i L C-#iK Pentraxin
FAAL NZH5E6T D unrelated Long N-HgK K A A
YEALTOWBRIZEBWT, SPLERISHD. 1994
4 Emsley (2 K W R R 7~ PTX3 X tumor necrosis
factor-stimulated gene—14 (TSG14) & & EE X,
T4, MBEPNEMEED IL-1 inducible gene ¥ 721
BHESEMIML D TNF- @ inducible gene & L TEB#% X
TV IL-1-INF-a - U RESFERAPS) 2 & D
RIES 7 F MRS LT HLE N BRI - B 3
fa - BERAAERG - $REMIRG - PRI - ERCRIRE R &
DEHFORK LY, PTX3 OEANFRIND Y. £
T IEH 7R T3, Mg O PTX3 L ~LidhiEd TE
WA, —HELWRE (BI2E, SHEOHEE - &
e . B ORBEMERE RITIERBZRY) PRI E
ZO L VVTEEIC LR 5. BICMAER £ T,
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PTX3 MRBOIEBMECEERE L B~ L #BE
ERTW3.

PTX3 & CRP DEBERIRIIHRE S TE 63, PTX3
% CRP & MERAMRIC, RIEORE ZHBIZKMT 518
B LTRRICBWTEERBREIZRTLEXD
nNTW3 2., —BOMRIZLY, PTX3 OREENE
ZX° PTX3 ORRKICBEET 2 F0 LY BRI A D
=X LDANRLETHS.

(BEXHR)

1) BAKXIT.

A ABRREEFRREE. 29:107-13(2006)
2) Okutani D et al.

Am J Physiol Lung Cell Mol Physiol.
144-53 (2007)
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Functional specificity and commonness of galectin family

Takanori Nakamura, Nozomu Nishi, Hiroki Shoji, Hitomi Yamamoto, Liang-Hao Lu

Department of Endocrinology, Faculty of Medicine, Kagawa University

HAVIFIB-HZU7 b RigE (57 F—2X,
S MYIRE) ERENEETIBEML T
CO—HDTyIU—ThHb, FHHIZKDT 3
DOYTIAT (FO B, FASH, FIFLY
E—hED 283N, S40HAEME - 738 b —
AR IERS - HEES EEXW R EYIEMEICED
2 TW3, HLIF A IEEROBIE THREMNZS
W B7DDLTFIVENERS ZENS, EEH

ML E & 5 WISENIT KEB/HIE £ > T2 AN

EERITIT MR E RS~ b Uy 7 A s RSt
WAL TSI EBbBEINTWS, /-T. A
LU F P DERZEZ DK, filast EMaN O
RNSOBEITERTILEND D, BLAFINE
T, MEA»SOHA LI F 77 IU—DOEREH
5T B0, KA MERS SR EMEZE /-
T, EXFTAVE—RBALIF> (HLIF
>-8. -9 72E) D%REERMALDIEME/ & pEHEEEN
ERUIERIERBOMITEIT o/, TORR.
HL2F -9 8 T Mg (Qurkat, Molt-4)D7 R b
=T D LfEEORIGEEERL, AL F
>-8 I3FFHERS T MildoMiEE2#Ed52 &
ERHLE 2, SSCEEFRIHEOIHLIF
-8 DEMRFELT, IHFHEMN ST 2-a
M. Jurkat fiflams1 > 577U 2-ad4 ZEE LR,
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¥, BHREEROHENDNS Jurkat MfEOEES
BIZBIHVIFO-8 AT ) EDREITH
EL5MIEAY BN AT — ROBEHILETY I F >
TAIAMOERIZHDEEZ SN, —H. T
A= RACEETZH LI F -9 OENZTO
RIEIIIREZRII L TORRWA, TR b—3 2R
KRAAN—E JlENOTOF Y —tEOEEEN
BET LK) CKETIRBELZNVRERD 2
ENERIIDSATO>TVEHDEEZ SN Y,
i, MEANTOHLVYF 2 OHBEEEEZ BT,
HLDF -9 OMBNTOHRENIDWTHETZ
HEDHTWD,

HBEMERIE, ALIF 772U —OBRECHE
HOBNELELEZD, HL 7 F o ORENZME
ICE BB EMNTT 2 L TEARZ S AT LTHD. &
PIORIVUALTIR, HVIFIT7IU—DhFHE
FOREDOEN AN 2E A ER R EZ M > TR
NLBNS, AL FUHROBRREFEEIZIDONT
wE LW,

<BEW>
D
2)
3) L.-H.Luetal. J. Biochem. 141: 157 (2007)

Y. Kashio et al. J. Immunol. 170: 3631 (2003)

N.Nishi et al. Glycobiology 13: 755 (2003)
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Studies on the activation mechanisms of complement system in horseshoe crabs
Shigeru Ariki”, Takaaki Fukuoka”, Shuusaku Takahara”, Aya Ozaki",
Yuichi Endo?, Teizo Fujita®, Shun-ichiro Kawabata”

YDepartment of Biology, Faculty of Sciences, Kyushu University

YDepartment of Biochemistry, Fukushima Medical University School of Medicine

<B#>

MR, WHLEOERPHICBW TEERZEZ
BELTVWS, IRET, MEROY NV HIZE
OEMD 5 OAFEE SN TW A, REIZZD, Hi
O8I TH 0T MHZ,S BEIERRETF C2/Bf BX
3 OFEO/NFEEINE Y FHETIIAT
H_HEROEELOLS THBZRAT S LZ2H
I ZETTIR o 7.

<HE>

1) 75 LEHEE,. 7T LBEE, EEEREENT
FHo—OmiEEA >Fax—bL, MERAICHS
Lz C3 OFiFEEEZ 70— hA N —THEL
il

2) HEEMIERERS EAXENT A OmEZE
B&L. fih7 b= C3 FikERAWED I RS >~
Ty 4 2T ED, BT MR ETEEL
THMEERBRS ZRE L 7z,

<KER>

) o LEEE. 7T LBEE. Bl WIhoO®
BEEICOH T M= C3 3EALE. AT A=
ML, HERERCICBERRINE S-S T
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wdEEZILNS,

2) W7 M H-®HERIZ, UV REHICI> THEDH®L
EEbahi, £z URERIC K 28k RIGHEL
BT RT LT ARG TH > 7.

<EBE>

AT AR T LRERORERS TDH
) REEICE > TR EMRLEN S, £, UR
R X BHEREECCBERERROTOTT
—tEABEL TWBREEND 5. I T b
B 5MKPCHEET SMEE. TOREAENT
TLRHETH S, Lie>T, A7 b HZRT S
LBHEEICHNT 5 EAPEEE 2 gL I B EE X
515,

<BEW>
1) Zhu, Y. et al. EMBO J. 24: 382 (2005)
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MASP KB~ 7 RIZ 831} B Staphylococcus aureus (ZX14 5 BVER OENT
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The ability of mannose binding lectin (MBL)-associated serine proteases (MASPs)-deficient mice to

phagocytose Staphylococcus aureus

Daisuke Iwaki!, Kazuko Kanno!, Minoru Takahashi!, Yuichi Endo!, Misao Matsushita? Teizo Fujita’

'Department of Immunology, Fukushima Medical University and CREST, Japan Science and Technology Agency

’Institute of Glycotechnology and Department of Applied Biochemistry, Tokai University

xoizl

itk L 27 F L #R¥13, mannose-binding lectin (MBL)
B LU ficolin 23, HANIZIRA L TE 7RG RE
VESH % B LIStz 23, MBL BT
Al = 3
protease (MASP-1, MASP-2, MASP-3) & small

ficolin 3 f ® MBL-associated serine
MBL-associated protein (sMAP) 23#&4 L. A
EERLTVWS, L7 F U REBEELLOBRIC,

MASP-1 i ZHH{RRL 573 C3 % BRIEMKSIARIZ X ¥ S
b L, MASP-2 1% C4 & C2 ZTEM L35 Z &8 in
vitrofATICE VAL 2o TWWD Y, MASP-2iZ
X OEMLE N C4 & C2 i, CIdnMmER (C4b2a)
ERT 5, ML €3 (C3b) X, WEKER
WAL, A7 Y= & LTHERT %, MASP-3 i3,
MASP-1 L DANEFTT A TRATZA L 7IZED
PEA X, MASP-1 & 3LiEO N SRR H#) LME
DOty FaTT—ERAL (L) HRDH),

ZDOABYIBRBIIAATH D, £z, sMAP X, AL
BT ATRATITA U TIZEVEESNRD
MASP-2 DEERIZ NV BETHY . BV T aTT
—ERAALVEREKLTED, TOBREIZOVWTE
<AL TR, ZTRETIZETZBIL, 3 #
A 7D MASP R~ A (MASP-1/3 KO, sMAP/MASP-2

20

KO, all MASPs KO w7 ) Z{ER L TW5,
SMAP/MASP-2 KO ~ 7 ADREMT R Tl 25,
SMAP {3 MASP-2 ™ MBL ~D#f5A #F%E L, MBL-MASP
BEBIZED C4 EMAEZ KT 2 Z L 2B BN
L7z 2, AWF%eTIX. Staphylococcus aureus \Zxf
TB57 7 Y4 b= X2 B MASP D& E % B
LT 5 HWT,MASP RIE~ UV RO 2B 72
% ¥

[(FHiE]

1) FITC £23% S. aureus &~ 7 AREIENIZE S L, 1
Reflt . MEPEAMIAL 2 ERER L, MIRINICER D A
7o MEE % FACS FEHTIC L 0 JIRE L 7=,

2) S. aureus wIERENEG &, BYZ 3 HEO~
U 2O (. B, . i) REY = x—
NEEREHTHE R L, BRI Bz =—%
&V BB I T DREME SR R LT,

[KER]

1) MASP-1/3 KO =7 X & all MASPs KO <= 7 2 DJigjre
NRIRLD 7 7 TH A F—T 2 LU, & b IC B AR
v U ADK 60%T, HERIETHIRD LI,

2)S. aureus BG4 DO FNERR 2331 B MEEFEIL.

MASP-1/3 KO =7 23 KT all MASPs KO =7 R|ZH
WTHAR <Y 2% BRI | FERENR LN,



[(B#]

MASP-1/3 KO =7 23 L Tf all MASPs KO =7 RiZ3
WT, 77 3% b=V ROFEERETHRD 6N
T b, MASP-2 KV b MASP-1 (& %\ i MASP-3)
BAT =AM BNT L BEERBEEEZR-LT
WwWaeEzZHh5, 5%, V=) b MASP 2
WIEERRERZ B Z 2\, B 7Y = ALiciiT
5% MASP DEBNZOWT I LIZATERZ 29 T3
TH D,

(3R]

1) Matsushita M. et al. J. Immunol. 165: 2637
(2000)

2) Iwaki D. et al. J. Immunol. 177: 8626 (2006)
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L—ficolin/MASP 8 &I FRIELFELD N-7T2F NV /AT EEEM LT
B BEL Y ERE IR A LA 2EM LTS

#FM #F ©, Blisabeth E. Adderson?, Craig E. Rubens?, John F. Bohnsack?, B ##°, f2 T #°, #H #=
O, Wi J/ITY, B/ BV
Dfr Foe K- 52 - A, PSt. Jude Children’s Research Hospital, ¥ University of Washington,
YUniversity of Utah, Y B#F K- T- AL, OBEBRYIEKX-E-R&EF

L-ficolin/MASP complexes bind to group B streptococci predominantly through N-acetylneuraminic acid of capsular
polysaccharide, and activate the complement pathway

Youko Aoyagi,” Elisabeth E. Adderson,? Craig E. Rubens,” John F. Bohnsack,” Jin G. Min,” Misao Matsushita,”
Teizo Fujita,” Yoshiyuki Okuwaki,” Shinji Takahashi”

Y Division of Microbiology, Joshi-Eiyoh University, ? Department of Infectious Diseases, St. Jude Children’s
Research Hospital, Memphis, ¥ Department of Pediatrics, University of Washington, Seattle, 9 Department of
Pediatrics, University of Utah, Salt Lake City,  Department of Applied Biochemistry, Tokai University, ©
Department of Immunology, Fukushima Medical University

GILHIT)

B BEL Y EREE (GBS) i, Hr4 R ORMAE /A
ROBH— AR THD, HEIZISVT GBS (275
PN RESOFAERITIBIETT, LHrLINLD
HERPERDOEIL, REWRL SNV ORBESHEE
(CPS) B RHIEER\V\TWA, HitkL 7F BB,
CPS B RHiIA R kM iE LD GBS DA TV = AL DO
FEHIR AT = AL THD, EBE, L-ficolin i fiF Y 111 A
GBS @ CPSY LURZ Al (LTAP (A& THILH
B OIZEI TS,

A BF % T FLE X, MBL/MASP # & K &
L-ficolin/MASP #&{A2%, GBS Offi~ M {ERIEKIZHE
AL TLIF U BRETELTH0EI D, L I7F
IZEo> T8k 5 GBS Mifa _E D5y FZ2BHLNILTS,

(FiE)

GBS ~® L-ficolin & MBL D#5&1%, GBS &ifiF%
RISS®T-t%, EIEPOBRGF RS ELISA ICKVBIEL,
K7, L-ficolin/MASP (2k% C4 {H&EiX, 500 mM
NaCl 7#7E T C GBS &ifiiE% K HEE T L-ficolin Z s
A&H, RWT C4 LRISSHT-#%, EIEPORT C4
8% ELISA [ZXVBIEL, R/, FH CPS, B Bffe R
£ %5k (GBPS), LTA X1 CPS & GBPS %K 3%
BiE~D L-ficolin 5413, SO%AERE (1C50) &L T
KR 7-, B N-TEFLTLayI (GleNAe) 7
L —MIFE R L-ficolin LR FEMHEEMA G S ¥,

GleNAc 12854 L7- L-ficolin &% ELISA (XYW HIFEL,
BR.ZE dh#RH0 1IC50 2R 7=,

(FERLEBE)
MBL X ft3 56 koW FhicbEawEd, —F,
L-ficolin iX 3% 1b, V, VI, VIl XX RDP # I1I-2 &
-3 DL TO (37 ¥R) (kA L7z, L-ficolin/MASP
BAEEKBPEALEERIIVTRYL C4 ZHEBL,
L-ficolin 1%, ¥R 7= MiHFR A5 R CPS & GBPS 2T
ICRER LTS, L LRI LTA K& Lied Tz,
2TOmFHFFRE CPS IZfFETD N-TEF AL I453
B (NeuNAc) @ IC50 i GleNAc @ IC50 L[FE/L#
B Tholz, /AF73I=4 —P4LHE GBS LRALEE GBS ~
@ L-ficolin D% A BIBRIX, L-ficolin #5H% GBS O
NeuNAc & A BIZHL Ty LI, 1JERERT
BHotz, EHIT L-ficolin X, BFAMKICRE A T503, FKAE
RIFARIZE RebkL CPS @ NeuNAc R A HI[RIZE BbkiC
ISEALied o,

FLIEIX, L-ficolin/MASP #5728 CPS @ NeuNAc &
O AEBREZ LT GBS 1WA THEE@m ST,

(BE IR
1) Aoyagi, Y. et al. J. Immunol. 174:418 (2005)
2) Lynch, N. et al. J. Immunol. 172:1198 (2004)
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Purification and functional characterization of guinea pig MBL
Chiaki Ono, Koichiro Tateishi, Misao Matsushita
" Master Course of Industrial Chemistry, Graduate School of Engineering, Tokai University

[B/Y]

<y ) —AfEE LV F (MBL) 2fiEHICFES
BEGBELZFoTHY, BV TuTT—ED
MASP L #BEAEEMKR L TW5b, MBL MRRER
By ) —AR NNTEFALITIVaP I
(GlcNAc) S DB % v v 7 MEFHNZFRE L T
BATHZ LICL itk REEELT S, BE.
MBL [IWHEETIEE b, v VA, Ty PETRW
FENTWAR, FLEY MIOWTILRERE S
nTwin, AFRTIE, €4Ey FiE LY MBL
ERREL, L2 FURRROE BRBOEEIIZD
WTRRET L7z,

(il
1)E/AEy FiE L Y GlcNAc-agarose (IZ L 57 7
4 =F 4 —2a< hETV, =/ —AEHED%
B7-, &iZ. MonoQ % W THEIZHE %17\, MBL
LEFESND VI FUERT,
2) AREBEYANTT T 7 —EERERE LT,
3) £/ E v b MBL HE%® SDS-PAGE %17\,
PVDF [E~EE%, HBON FEEYHL, ¥—
P i T T,
4) V% v b MBLESZ~ 07 AR E Y PRkl
BREM) L G &€, ZO%E F C4, C4 XEEN
F v FMIEC4DS) DNEIZ G X &, Tl O E % Rl
E L7,
4) EM %€y b MBL Ei% & RIS#IZE Y 7
sy 7 —PHER TH5H DFP TOE E /- I ROHE
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DHIZ CADS L RIGE¥, FOBREZRELE,

(R ]
1) EA%Ey bMiED GlcNAc-agarose/~ > /) — A
YEHE 4y % MonoQ T4y L, & T 32kDa @ 43
FHA XEF>, MBL LHEEShB L7 F Uil
bz, ZORFIT—HLTENT 0T 7 —EBiEHE
BRLNT,
2) =T TIZE VRSO N KERIOT
R BERCH & NIRECS &2 R AE LT,
3)E/Ey PMBLEDERKGSEZEMIZ.C4 &
VCADS L RIGESE D Z LiIZ K-> THMm L7z,
4) €/LE > b MBL HEi%5 & s & 872 EM i3 C4 28
72< Tt C4DS TEEMm 753, DFP AABIZ X V&
M OREIIET L,

[(BE£]

SERERLIZLV 7 F U Aa R FENPORT
E/EyY b MBL ThHBEEx b5, WlLEED
WERMS, ATy  MBL B4 IZIX C4 & C2 TEHE
{LEEZFSEY T T7—EnbY, LI7FUR
BEEMNT D, £/, & b MBL-MASP & [A#kiZ
D E/)LEy  MBL-E Y v FuF 7 —PEAKITE
TR GIEH LT A FRENR D B,

[3Cik]
1) Selander, B. et al. J. Clin. Invest. 116:1425 (2006)
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2 Department of Haematology, Imperial College London, Hammersmith Hospital, UK

Inherited GPI deficiency and its treatment

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

2 Department of Haematology, Imperial College London, Hammersmith Hospital, UK

I wiz]

GPI RIBJE & U THI 5 N T S FAETE 7R i £ 5%
RAE(PNH)IZ, I BMALD PIG-A BiE T ITARIR
RRERNB D MERMRICBNTDAGPT 7 2 h
—REAORBENRETLIHRRNZEETHS .
PIG-A 1% GPI A BRDEBA D AT v TIZMHADEA
T. Piga /v 77 MITRIZILHTGI 7 > H—
REAVNRIA LW DICHERE LIRS,

. PEHEOFRFRTRATEER & U THEBERIR ML

EERMEREEEZZEL, HERERRZRHFDOPI T >
- RBED 2RKREZWME Lz % TORDIBHEEE
BEEINRET S %

[FiEs X U%ER]

1. 2LBROLV2ZERDL, WE TRIFIZLDY
at 3 ADRBIRASHA Lz, PRD MIRSE & K
RetEZ HEER & LTH O, MUTREORE
AR LDLNREPT,

2. KM, 3K URRHESFMAIO FACS EHTIZ LY

GPI 7o H—HREADEIEDIETRA LD LN,

Z OREIIMaEIZ LY Bigo T, ARifEK
S TIX CD59, DAF OFEBUE TI38EM T, £/ M
ERMIAR T B B MMEFMRIZ VT H D59 D3
BIETAAZLIL, ZOZEIXPNH L B3
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RRTHDZ LETRT,

3. BEBRO B Mk OIREMITICL D, FRKE#E
faFid PIG-M T, 70%—4% —#HLD GC box
DRERIZKD, ZOWHERBHT S Spl O
BENHBEBINZHRBETORBAEEL TH
5T EMNDMho T,

4. ChIP ITIZX D Z O HDEA M TEFIV
LML L TWBZ &N - DT, BEH
sk B #fakk % HDAC (histone deacetylase) Pl
EHTH S Na butyrate TUHT B & PIG-M D
RENR T,

5. BRO— NITEREDOTADATHEAENH
HE/RAETdH » 7228, Na phenylbutyrate D¢
B2 &, i PEkiZIsiT 2 GP1I ORBHLEY (T
WHARESL 2 2o T,

[(E£]

A3k GPl D2 RBIIMEBIETH O, PIG-M
13 GPLABRICHEAEDRBET TH 5. BHIITOE
— & — AL OREIZEL > T basal BFEBIIWME L T
VBN, BEMORZIIBEEETHS, DI &
13 PIG-M NX EXEREERFICE - THIORA
HiZRIF TSI EERT, XBFILFRMERICH
FBGPI7 > A—HMEHOREANIFLEHETHSH



BHIZ PNH O K572 MmAEEZB I I730. KA

DOFACS#EHT 2 LW & GPIORENH 5 Z E0%h

MEBRVOT, BRERFRHDTWHNACIARLEE LT

FRERBISIN TSRS D S, /NEFEE

DERKREIZZDRIZLLA>THHWL, T5R3

EFDEEEETIN YT ADERICLD, FERT

H B MBIE L T OWNAREICEDLSBGPIY > 7

—REAMNBEFRL TVWSONHSNIT LN,

[>CHR]

1) Takeda J., et al., Cell 73: 703 (1993)

2) Almeida A.*, Murakami Y, * et al., Nature Med.
12: 7 846(2006)

3) Almeida A. *, Murakami Y. * et al., N Engl J
Med 356: 16 1641(2007)
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Complement C3a receptor was highly found in the glomeruli of inflamed human lupus nephritis.

Masashi Mizuno' ™, Stephanie Blanchin®, Philippe Gasque®, Kazuhiro Nishikawa®, Seiichi Matsuo"

Dept. of Nephrology"” & Renal Replacement Therapy”, Internal Medicine, Nagoya University Graduate School of

Medicine, Nagoya, Japan, Medical Biochemistry & Immunology, School of Medicine Cardiff University, Cardiff, UK?,

Department of Internal Medicine, Aichi Medical University®.
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C3I7F747 % LT, Cha LHEIZR
<HLHNRTWD, —FHT, BEHEE. [gA BiE. B
PERFEVE R ERIA B R E OB RIZBV T, ZORIKEK
WCHIENRIE I 0T Y & RS E N B X
nd, N—72EROMBFHINTEEED & EES]
T, KRERIZHEOLELRDOND, EBHEODH
HZN—TABRTIE, WEDOE LWEHEIE ST
WBR, FORRIZEASND C3a DLETZ—3,
BEWTLEDL IR TNBEON? L) RUIZON
THRKZEWD, IX U HIZ C3aR DEBOE( % in vitro
THH L., FEBICE MEAR T C3aR OB E Rt
L7z,

(k]

1. Human C3aR # trasfection L7z K562 #ifa T
C3aR iZxt9 2 HikORER 21T > 72,

2. Human C3aR ®%H L T\ 2% HMC1 #ifa % H
WT.C3a iz & BRI, IFN- v I & 2% #% D C3aR
DORBOEE Ri-, THP1 #lg% AT, IFN-vy
I L BRBOBILE F T,

3. FEE TR LABTMOERBSZ AT,
C3aR DHBELBE LT,

4. V—TRAFR, BEHEEIE. BEHEEMEEEE. IgA
BE, MERH R 7 o —BERE, ARREK(KE
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{LIE. ANCA BIEE R, HIEERGUER R, BERK
HBREDORFBIZONT, b MEARMEGEE AWT,
C3aR DFEHREF T,

-, Mk, R0 ) L OLELBERLE,

5. W—TRABRIZOWVWT, C3aR OHBEL ¥ ER
{b U TR RIS B & OBRE R,

6. L— 7T ABROMBEE L SLE OKBIEBMEL O
& 1T o 72,

[F52R]

1. HxofW=H C3aR Hifk, BiiGl & 2 i3,
human C3aR IZxt L TRRAICHEE LT,

2. MHC1 #fa%H\\T, C3a DR EITY &,
C3aR o
up-regulation, down-regulation %, [fl— D%l
IZE->Th, MIROBETRR S Z &R,
3. EEEWTIX, IF £, C3aRix, Hifkick5&E
ALV TORBITED bhdo T,

4. BHBROMBRIZOWT, EFBIIROTIX
WD, —T ZABERDREKET 42.9% 5B TH
ST, MOBR TR TH T,
RAEIZOWTIE, EOYFTHEEMETH T,
5. =T ABRIZOWT, MMRFRIEEME & C3aR
DOFEBOMEIZIX, MEIBD T,

6. W—T AR TO C3aR OHfiL, 1eG DILE

C3aR ¥ down-regulation LU 7=,



LIFIF-HLTBEINE, —HBIXmENELIZ LS
LT\,

[(BR]
C3aR ® up-regulation, down-regulation iZ. ik

Iz E > T, BledraiEtEdnrmmsni, v—7
AR, BEOWE T, C3aR NEHELREH 2H
STWAABEENREINTE Y V, SEFEA ORE
T, FILEBHHEOB VAL — T ZABRORKEKIZ
C3aR OEBBROLND Z LBBNT & ITHEKEN
ZELBDbh3 2,

[k ]
1) BaoL.etal.,J Immunol 173:4190(2005)
2 ) Mizuno M. et al., Am J Kidney Dis

49:598(2007)
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T+ 747 bF Ty Cha ZPHET HHMMERTF F AcPepA DOREHNT

MIEAT. Lewis Hau', /NEF3XF 2, SPRAEIS 2, AVLHI{E3, HiHeE, MAFR 4
EAmS ', MEFHE 5
1A BT RFEFH ARG FDE, 2ERARMARERBER IR & —,
SHWRA L) EAT 77 AT 4 v 7, 4 (BK) BEBFHIER., S@uRb R F EFOFRERT

Analysis of Ac-PepA complementary peptide which inhibits the activity of
anaphylatoxin C5a.
Noriko Okada, Lewis Hau, Fumiko Ono, Keiji Terao, Yuka Nizue, Suzuka Asai, Alan
Okada, Mizuyu Miyamoto, Hidechika Okada
Dept of Immunology, Nagoya City UNiv Grad Sch Med Sci, Tsukuba Promate Res Cent,
Sapporo Immuno-diagnastics. Ltd, Inst Protein Sci. Ltd, Fukushimura Hospital Choju
Med Inst.

(zemiz) AcPepA ZAKNTOLZEMENRHL, &5
Coa 77747 bxIid, MIEREE  (TRVIHIRZBETLIZLE2EALE Y
BHAEFOHEBLRRBOEROVOEH LS FREVT v FBRARISIZTHEENDT 2,
Abh T3, TOCoaDEREMETS H =24 F N 7HIZEKEED LPS
FiEE LT, Cha Lt 77 —PLERNKE (4mglkg) ZHELZ FhFvrvay
FEBHEINLTWD, LML, RIEKRIZIX JIRENEZ VHEDEZ3 0 nH®NHS
C5aR ORBEAMBEL - 2= DB HEL  AcPepA % 2 mg/kg/hr T 4 By FIRMEifs:
RETE R olz, ZhicxL, VHC R  BECBWT, THOVALLTERMTS
Td 5 Cha lZxtd dHEN ERFEILEILIE TEBRTE, MayINzH VOB &
BERETFNRETHOMARETZ 2L OmEOMHTIIC L 0 . W% ~0 B ik
WEIh TS, Fixit, Coa 7FH 747  ORMBIIFAKRICHFEINDZNE, vavyroD
F¥ o LTRHRENICHEVIEEFEREZ  BHROSEF TH 5 HMGB1 X° MIF Ol
BO1 77 I 7B ORAMHESTFF P ~okHsmE shi,
ZAIELE D, (E%)
FiEL#HER EER LU BE ORMmIZ Cba LERT
FHESTF F PepA X1 : 10T F K AcPepA B FRTH D L HEIN S,
Cba OIEHEZ MG+ 5, 7 FLPS a3 v (3% 30
7 B ERET LBV T, PepA DR 1) Fuyjita E. et al. J Immunol,
ERT2HERMTEE, Zy hTomY 172:6382-6387,2004
BT 1 EEITHoT, TI /KM 2) Okada, N.et al. Microbiol. Immunol.
(N K) o7 F=v%T7tF bl  51:439-443, 2007
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itk Coa U745 — 25 LIZIERMEN AV >0 L8 AKE

FEHEAE, (LAHRR
REA K FREBRIRFE R EGIFER 0 TR B BF

Mechanisms of Cbha receptor dependent Ca®* entry in mast cells

Hiroshi Nishiura, Tetsuro Yamamoto
Dept. of Mol. Pathol., Faculty of Med. and Pharm. Sci., Kumamoto Univ., Kumamoto, Japan

3 Cwic]

YRV —LEH SI9RP S19) 84445, ##& Cba
FRBICEDEIEY MEFBERMASDOEZSY I 2K
HEZEHETAZEEZRAL D, BEMELEO®HE
C5a Ut 7% —(ChaRid. iHFHER EDH D EFHKT
HBEEZTHE. LML, g, #HZIZ RP S19
“BABRUEAE E LU THERLZ C5a/RPS19 F A
5 (C27R-G73D-C5a-IAGQVAAANKKH) % H \
I-#Et&k 0. partial agonist TH B HEZRET 5%
REH/EOT. COMBAS FEEBEXKICHRET 5.
[HiE]

D Cha BXUCha/RPS19 FASEHWT. EbB
KUVENEY FEEK - FFRERICHTEZ T IR b -
T IZA MERN, RP S19 —BAEEFEEKICH
BanhsdZ 2L 1D C5a/RPS19 F AT
&% Cha FIBERY X VN~ DHESEREZ. £
NEY PTRIMEERS, ORI, b b IEEHR
HMC-1 % TRRERHEAY 2 EBORIEIT K DM
L7, Il C5a/RPS19 ¥ X Fi2&k 3 Cbha #l#
HMC-1 MBIV D ABE~NOHENR %,

Fra-2AM ZHWEHEHNABEIZX VDML /2. IV)
Cha/RPS19F XA Fi2&k % Cha il HMC-1 MIiEA
G BERKGEV VT I~OHEEDFREZ. PI3-K/Akt
BEUOPERK-KEBICDOWTI LAY VHEEZANT
BEtL 7z,

(552

D C5a/RPS19 ¥ X i3, Cha ®BILEY bEWNHEIZ
KO BT HEIR - iIFFRBE G E. BIREMEH
BICEB{LE . -1 ERE Cha/RPS19 F X5
2. Cha EIVEY bEWIEICK D BT 5 ik
HRHEZHEZELZ, HMC-1 fild 2 AWt T,
ERkD#ER 2572, [1-2) FRBE Cba/RPS19 F A
S13,. BILEyY FERNOmMBEIMREZEEL =,

HMC-1 fifaz W= REt TS, RO RZE.
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I1I-1) {E#E C5a/RPS19 F A 1%, Cha ickb
B9 5 HMC-1 #ilgiN AV > o A ZB#FEL /2.
[1I-2) &¥E C5a/RPS19 F A Z13. HMC-1 #iia
WAV LREZEERELZ. I3 SRE
C5a/RPS19 F X Z#I# HMC-1 Ml A T A
BE LRI BBEOINTILFL—MITHS
EGTA T XvlHEEINAZ, IV-1) BRE
Cha/RPS19 ¥ A Fid. Cha iITXO BT S
PI3-K/Akt @B Z2HEF L. IV-2) BRE
C5a/RPS19 F A F13, ERK-K #E2ERL /=,
[(E#]

Cha FIBIZ X 2 ERMIIERN DAV 2D LRE LR,
EAYIRHEEBTHS. ZOHNTTLEBAD
HWEREI. A RAy 22 P%y—TH% PLC 24t
L 7= PI3 #&##1® Endoplasmic Reticulum BE® H
W LF ¥ > RIVB XU Plasma Membrane @ 7
WD LFY RN THS 2, LML, EAFI >
IR S £ TOFMRMRIZIEE> Tz,
B4id. RP S19 —BH##I# CbaR MEME ERK-K
RBEGHEORWEMBRN IV ST LRE LR, M
FRADN I DLEKET S EZRR L, §E,
ChaR MMM G EEE & 771% /P13 4K F#1E Plasma
Membrane DIV T LF ¥ 2RIV OEHE %2 KT,
EAY I UHRHBICED ETOBRBIIOVWTGERLE
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1) Tokita, K., Yamamoto, T. Lab. Invest. 84:
1174 (2004)

2) Luca M. Recent Patents on Anti-Cancer Drug
Discovery 1: 105 (2006)

3) Hiroyuki W., et al.Nature 434: 1271 (2003)



CD46 IRTEMEDFRIB ™7 A )V ARED interferon JHZRED AT

FEAAE D, ROKE?, BOEET D,

SN LR

D ILMEE KR EBRE R, O KIRAFSEER AR & > & —BF AT

High type I IFN induction by CD46-adapted measles virus strains

Masashi Singai®, Mitue Kurita-Taniguchi?, Masako Tanabe®, Misako Matsumoto”, Tsukasa Seya'

D Department of Microbiology and Immunology, Hokkaido University Graduate School of Medicine, Kita-15,

Nishi-7, Kita—ku Sapporo 060-8638 Japan,

2 Department of Immunology, Osaka Medical Center for Cancer and Cardiovascular Diseases, Higashinari-ku,

Osaka 537-8511,

GxLodiz>

Type I Interferon (IFN){% alpha & beta 23%
Y. IFN-beta 237 A W R 72 EORIKIGE & LTH
HICHEIND Z bR TV, IFN-beta iX
BOWLE-T 1979 FiZrzu—=vTEh,
interferon-regulatory factors (IRFs) &9 #
BOEERFAEOFHIZEET D Z & H Aot
ETHE S T &, IFN-beta IX ISRE
(interferon-stimulated regulatory element) &
WH T LAY h% promoter (ZE F, IRF-3 75 ISRE
@ positive regulatory domain 3 (PRD3)IZfE&
T5Z L HVHBA L7z, IRF-3 A3 TBK1, IKKepsilon
V) 2FD kinase IZX > TY VxRS, ¥
A2—%FR L TEBEERFL L TENICBITTS
ZENEbARHBI L, Ll UA AR
WZIBWTAS IRF-3 Z{EHEL T 2 DR b <A
Thol, T<Eii. VANVADEAT S 2 BH
RNA 25HHRAfEEC Toll-1ike receptor 3 (TLR3). A
FE N T RIG-I/MDA5 IZ K-> TREIEND Z LN
HEBA L, ZhbOTiEEE 7 Ehid IRF-3 O
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PRI F AR — RE LTITEEL S L3 HEE
INTW3B,

B2 13 CD46 DBRIZ U A W ABUERD L& T & —
& LTHE SN TEUREMEK (W) &5 Bk z
FAVNT CD46 KIFHEDBRIZE 7 A VR IE % & MR
Mifa 72 & TRET L T& 72, £ D% CD150 (SLAM) H3JF
% 7 A )L A D primary receptor & [f]E€ &I,
CD46, CD150 DISEDFENRT —< D 1 DiZ72 > T
W5, BHRMRIZE S 2B 508, LRAIRE (B
BUOANZOUHIENEEZ LN TVD) X CD46
ULDFEEL L 722\, BRRHIE & BRI 7 A /L AT
JS% LT IFN-beta ZFH T HRRBIEMLT D Z
EBRHLNTVWS, SBICEEBREN 2 LES Y —
BHEETDEVHIERBBERINTNS,

AW CD46, CD150 ZSRHIRMIML, bR Mk
(CD150 % S&HIFEHEL L72) I\ Tanfaf /e 248 #E T
IFN-beta Z#HFET 2035 REF L. CD46 EIGDBIL
BB NAKLRRDIADI =L THRNR
IFN-inducer &72% Z &2 @WET D,



<HHE

CD46 {3 STc/Cyt2 isotype &V 7=, CD150 (I
BFFEE T cDNA cloning L7z, T HERE~T ¥
— (pME18s)) (ZHLAIAA T A549 bR HIIC FEL &
7=, IFN promoter assay (% 125-luc ZHW\ 7z L
R—F—TITi o7z, IRF-3 DY Bk, ¥ A ~—
BRI YL L TIT 2 o 72, BRIZ T A IV AERIT
BRRISA . ARETAEDTIERT. ESLRGAF2 £ B
i X417z, TLR3, RIG-1/MDA5 O T sy F DIRIE & #
BEEEIXEEERIZE D, Genechip I Affimetrics @
UB0A % FVNTHEMNT L7, IFN /L mRNA LB A LU
HHE L7,

CRER>

BERHIARIZ IV T NV IXBFAMR L 0 100 54 BB
BhENRED o7z, LL, EREMETIEZ DFEND
R LN LoTz, BERME T NV TKED
[FN-beta Z#%& L7-A% kR MRa CIdah EIEMEA B
DTEN o T, BRI B, BRIKAIRE & &I IFN
EHE LRI T, B, BIMERR & H 12 CD150 JE
B A549 bR T IFN BEAE2SEED L L7z, HRE
FHLEHIA T CD46, CD150 % T FHHE LT CD46
{RFFME, CD150 {KAEMED IFN FEAEZ B E LTz, NV %
IFN PEAEPEBI(ERR & L TR, BRRAIAR Tid CD46
PLEIC & - T IFN EARZRICIH shz, —F
FAAETiX CD150 233 iLiE CD46 DIKTFEEILFA L
IFN AR E N o7z, LA EORERITHHRH
RasigeR7e CD46 IKFHEDBILREFLeZ &, EXK
FRTIRHENDRNT L ZTRERT 5, (D46 {KFFMHED
IFN FHE D5 FHEIC OV TV DO ATHEM: % 12
A LT, UANVRIT K DREKHIRE OB REZE R 23 fe
IE - Pl S Z L 2 HIRT B,
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<EED

CD46 A3 EHR MR DBIRIE Sy F. & 7 F W BES F.
IL-12 EEAMBIEF ., Treg FEKRF. & L THRET
52 ENRBEINTE RN, ERbRZREOBHE

FRROBEEL L CREINDICE STV, U A

JVAD CDA6 & LT & —IfE D BE, R RINE %
BETDNEINORATH B, (ML 0BT AV
A DM GEAS CD150 TR e b L& 7%
—WC X TXREIND DL 0> TV, A
FILIZNHD (D46 IR TV —IZRROA D% E 2
D0 HENLN,

<BE IO

1. Shingai M., et al., J. Immunol. In press.

(2007).
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Toll ¥2 4K 5 (TLRS) &&HHTUF< h—TFADEIE

WNEE, AEFE, ZHIAE, REFH.
NEFES, BAERE. ST, BREKRE. B4
JUNKERBE e - B « BRAENF

Association of Toll-like receptor 5 (TLRS5) and systemic lupus erythematosus

Takahiko Horiuchi, Yasutaka Kimoto, Hiroki Mitoma, Yasuhiro Tamimoto,

Ayumi Uchino, Misato Takahashi, Kensuke Oryoji, Kentaro Toh, Hiroshi Tsukamoto

Department of Clinical Immunology, Rheumatology and Infectious Diseases,

Kyushu University Hospital

HIT®HIZ]

TLRS [3MI8E O flagellin IZX 9 3 ZHETH
DHRGFICEERBREZREZLTVS,
TLR5 1213 392 ZBE DO 7 NVF = > (Arg) #1E
ARVCEZBLB(CIL74T)3H O, TLR5
DOEEENMHERTEZENHSNTNS,

TAEMCKARICBNT, 1174T 25T
U7 b—F A (SLE) BE TREENDR

NI ENEINY, SLE EHitticIET 3
AlEEENER I N TV S,
[(HiE]

1) M& : WNKFRBL R - BEW - B3
SERNFHTERLH B 5 Wit @EBLEED & 5 SLE &
#2374, MBELUTHEA 253 412DV T
ZDEREDBEEZRI LTz,

2)i8 5 FMRHT : PCR-SSCP fi#tis & NCE# >
— 7 T AFEEFNT 1174T OBEEEMATL
7.

AT © x —RBREZTTo
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[R5 NicEE]

1174T i SLE T 54 (2.1%). B¥EAT
13174 (6.7%) Z@BH 5z, 1174T & SLE
AL OBEENAEATHEREINA (OR
0.299, p=0.014),

SLE OBEEHHRTF &L TAFEZEE X THE
NRHENTWSHFEL T, #ik Clg.
IRF5 73 EBD Tz, 4Bl TLRS ASFi/ziC A
BMEBACHENAHINEZ, BREEL
SLE & DBYEAVRB S Nz,

[>CHik]
Hawn TR, et al. Proc Natl Acad Sci USA 102

(30): 10593-7 (2005)



B-6

BN SN WENDHEIT L HIL-23-IL-17TRIERIE DFHE

HREHL, BMBGEY, FRE Y. MERETD. BWET2, HEEEY
DRBRIFLRR AR > 7 — PR - 2 FREFMM, 2AblERFERFBEAIER - BEEHIHE D B

Tumor-secreted lactic acid promotes IL-23-1L-17 proinflammatory pathway

Hiroaki Shime?, Masahiko Yabu?, Takashi Akzawa?, Misako Matsumoto?, Tsukasa Seya?,

Norimitsu Inoue?

DDepartment of Molecular Genetics, Osaka Medical Center for Cancer, ?Department of

Microbiology and Immunology, Graduate School of Medicine, Hokkaido University

(IC®HiT]

WORMEICIE, HRARAEMBABMTS I EN
MohTn3, LHL, EOXIRAIZXLIZEK
DHEINTVHONIHSMTIERABW, &L, £
FEHEY A M A L2830 DHERICEETH S Z
EAGRE N, [L-2313, [L-17PEATHIRRICE =,
L-17PEEZREL. BB O7 7 — IRk
ROBHPLMEFHEZFEET S, BRald, EEDOD
>R AT, Toll-like receptor® V) A > R & 3£
BE. [L-2302WEHEETLHIRTFOREICDONT
WELE.SE.ZCOHEEZISICREI®ZOT,
HET 2,

- [ A

Y07y — Y HRMEKER W TIL-23p19#
ETFO5 LR ERVWEN S T2V R—%
—BET7 I REAAL. MEMHEKRSEE LE
NOBEMEEREL, TOHEEMITL =,

MHC 7 Z Z Iz $2 R E N7z Ovalbumin (OVA)
RTFRZ2RFGTATCREHRBTA NI AP
Zw I AOT-11ZMEW, IL-17%IFN ¥y OFE%
ARz,

HEBETINZANVT, ABOT7 ZaNY FHRD
RERRIC DV TRHMN L=,

(3R]

MR % EHICEENBIL-23p198 T 1=y b
DEEZHEMTI2RTIX. A THo 2. LRIT.
T AR BET, pHIKFIIZ, 70 b2 &3iCE
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JHANK NS D AR—-F 2N LT, MEAI
WXIN5, €I T, ARITKBIL-23p1 9 E W
EHICBTSpHOKEZRNz, TORRIT, ALK
2K MU LATHRITEZ EickbHEich
2o £z, ABET PU DT AT, BERIEEZ RO
Molz, BMCE/ANKRBETHIERECF AT
A—-NBEICHIEEZRH ., HBEOS VR’
THDIANIRRITIE, EREZRDIIN -T2, HEIZ
BUIHETE ZOMRERDLINE DN ERNS
29, OT-IIR Y AR ZRW T, LROZR
BT UT-. TORER. OVARTF REABDA T,
I-17005Ww%ELFEH Lz, —F. Thiv1 A
A2 THBIFN Y O/MIIFEEL 2o fz.

A T AR R I U RN 8 < A,
RIFFRIIH L THRENICH OTR WA ESE
Z. BBETFIVERAVWT, RFET7 P2/ RORHE
PRNRBBEMNEIDERIF LI, TOREE. BED
BREZABZEMA S Z EICXDARIIHEIEN:,
[(E#]

AHETIEZ, BHEMSHWIN I,
[L-23-IL-17TRBREZHMT L5 LZHLSMIT LT,
BESL, BAMETIE, ARRIE, [L-23-1L-17#%8&
ZEMEL, MEFEEEEL., HBROEBEZRE
L. MOERIIFLETEHEEIALGND., £/2. K
3. B/ ANERCE NS AR —%4 L THIlE
HICRDAENTHEHH TR EE X 5N, 5%,
IL-23FBICH<IERAANZZXLZEZRAL N,
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Lysine-type peptidoglycan recognition signal mediated by PGRP-SA/GNBP1 is
triggered by auto-activating modular serine protease

Su-Jin Kim', Chan Hee Kim', Ji-Won Park’, Kyung-Bak Roh', Hyun Mi Kwon', Nam-Chul Ha', Masaru Nonaka® and Bok

Luel Lee’

'National Research Laboratory of Defense Proteins, College of Pharmacy, Pusan National University, Busan,

609-735, Korea and “Department of Biological Sciences Graduate School of Science, The University of Tokyo,

7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

In case of lysine-type peptidoglycan (Lys-PG)
recognition signal of Toll and prophenoloxidase
cascade pathways, two pattern recognition proteins
complex, PG recognition protein-SA (PGRP-SA) and
Gram-negative binding protein 1 (GNBP1), binds to
Lys-PG and this provides the activation signal that is
triggering activation of Toll and prophenoloxidase
the

activation mechanisms of upstream components of

proteolytic cascade pathways. However,
these cascades are not determined yet. Recently, we
demonstrated that an activated modular serine
protease (MSP) from large beetle, Tenebrio molitor
larvae, was specifically recruited on polymeric
Lys-PG/PGRP-SA/GNBP1 complex. Here, we have
purified zymogen MSP to homogeneity from the
hemolymph and cloned its cDNA. Tenebrio MSP is
composed of modular domains including four low
density lipoprotein receptor class A repeats (LDLa)
found in human LDL receptor family, one
complement control protein domain and a serine
protease catalytic domain. Based on in vitro
reconstitution experiments using ITenebrio MSP,
PGRP-SA, GNBP1 and GNBP3, zymogen MSP is
specifically auto-activated after recognition of
Lys-PG/PGRP-SA/GNBP1/Ca** complex, but not in
Lys-PG/PGRP-SA/GNBP3/Ca**. The crucial role of
LDLa domain in the prophenoloxidase activation
cascade is further confirmed in vivo by examining
melanin syntheses capacity. Taken together, these

results suggest that LDLa domains of MSP play an

34

essential role for the activation of Lys-PG recognition
signal, which may lead to the activation of both the

Toll and prophenoloxidase pathways.
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FIaE A V) X F ¥ 27 (Nematostella vectensis) DR BT DFEAT:
I. C3, Bf. MASP cDNA D& EfiEdT

WOARER « ARG - BFhES - BFhR
KK FERFFE LR ER - AVRFEER

The complement genes of a cnidaria, sea anemone, Nematostella vectensis

I. Structural analysis of the C3, Bf and MASP genes

Eri Sakaguchi, Ayuko Kimura, Mayumi Nonaka and Masaru Nonaka

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

<X L HIT>
EEOHEICLY, HEBYMTHD "I ?

A I XTF % 2 D OITHERPLKS C3 BET25,

BREMTHDIN T FH=0513C3 & BFBAT)
BEFNRER I, HEROERIZED THWER
HAoMzEhi, £/, MEOARZTERLL X
AP AR TF I O—ETHEF~Y AT
F 0Bk C3, Bf. MASP BIZFOH 2 EEES DR
OMolZ ED, EERHERS D KA A AEE
X, FilRaB L £ AP O 5 LARTIZ SERK L T
W Z EDVRIB E T,

AMETIE, X2 AT FTRON->TZZED
C3 (C3-1,C3-2) . Bf. MASP cDNA O35 ECHI% b
EIZRT-PCR B L 85 3-RACE 21T\, SE2KEES
FRE L, £z, BonkEESNEb LIz, V¥
M7z —KIBEDINT L . 53T REMIT 21T > 7
<HE>
1) 3= bRFZ C3, Bf, MASP cDNA E2REF|D
e
X% MRAT T RTT P A LB LNEHE
RBETFOEST I BES % thEREOMHARE
ZFOT I /BERSIETA A ML, BEIRES
NEBAICEERD T T A ~—%ER Lz, Fill)
WMxr~< bRT7 T 1EE»GHIH L7z total RNA ZH
VW C RT-PCR 21T\, BEEH DIV o—= 7%
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ICHRERSIZRE L., JBoNnBAESIZ S &I
5-3 L U'3'-RACE %#17 > T cDNA D2 RES| & R E
Liz, EBIT, 7/ ARFINL OB THIORY
R, Bohi=F~2D PCR Wrh 28T A Lick
5% A TRIIFEROFTREMEZHR L, 2 bilced v
R a— RERE I /3—F 25 mRNA AFEHLTH
5T L MBI HIDIT, 5-3-UTR DEALIZIERRK
L7 I 4 <—%BAVTRT-PCR 21T\, —D72MH
D OB B E BT,

2) X=x bRT 7 C3, Bf. MASP B{n ¥ D5 ¥Rk
T

C3-1, C3-2 & Bf. MASP THNFENIZOWT, fhih
YWREOT IV BESL EBIZTIA L, GAP %
B9 BRUN 7= St TUIBERE & 151 & 0 R & fER L
7=,

<HER - BE>

A Bl B L 7= 582 C3-1, C3-2 cDNA 2 H 1%, C31
REE2 RAAL BB L, ¥ 7T NNTF RSN
FHlEhT, Elz, BYLEREETHFAITNE
L. o/ YIWTH A b, CIafIIZIBWTRIFSNLIZ6
D0 Cys FREe. MR His 783, C KM C345¢ R
AL E, C3 EHEICRERFRLEDT I ) BEELS
EREL T, —F, #0882 C3 2y —
iz L B84 ME, C3-1 IZOHRIFEL C3-2 1
R TWz, C3-1, C32TD, 7/ BEESIT




AT T4 T4 I3 40%RELIEE /N,
oo H2d, ¥TIOIAVFIUOFYIIIBRLSN,
FiiEY C3 ICEAFORHETHDEEZILNS, 3
KD R-K rich fHR HHER X Nz,

Bf IZDWWT®. CCP/CCP/CCP/VWA/SP &5 %
BORAS HEE, T FINRT - REFIHHER
SN Fiz. ITRIU LA F AEGEA. Df
WX AU, Y O F 7 —Y KA CDIE
HHRLD3IT7 I ) BERERE, BfFOWEEICEELE
AONBFAIIISFEEIN TV,

FARIZ MASP IZBWTH, D FFHIL &,
MASP/C1r/Cls 7 7 2 V) —IZH# 972 CUB/EGF/
CUB/CCP/CCP/SP D R A > #i&. 7077 —Xi&
HPLDO=DDT I /BEENMREFEEIN TV, X
oo INEXTHEINTE L TD MASP-1 BT
IZHET S 3 DKM, EHEH L His ZBOS X5
1 BREN—T, EEEPOSer 20— RT5TCNO
R, BRIV UhoBRINE) > TaFy
—ERAS OLTHER SNz, Tz, SEIEEE
L3 D0t RBLETFOREEEZBRLZTI/
BRECHE FAWTIER L 2 FREB T, Wind
SE/SNEFY MAT IBEFERNBELRET
5E, XY MAT T EMOEMBEEDORHBEREIEL
SRBRUBENELS N/, IS5 0BT
INETHPEINZYORTENTNED ZHAR
BEDEHENWHDTH DI ENRERE NI,
<>

4EE S5/ C3-1, C3-2, Bf. MASP cDNA 22 F
D—REEB L O TFRBEBTORREN S, Diz<
EBHIRAMNORLFEROBRII_MESHY =
EIEENM D I LARTIC D Z EAVR S Nz,
<BEZEW>
1) Dishaw,L.J.,
548 (2005)
2) KARHE., BRMT. TR, 8 41 BEEES >

et al. Immunogenetics 57 (7), :535-
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R LEBIEE(2004)p.62-63

3) Yong Zhu, et al. EMBO J 24(2):382-394 (2005)

4) AMEET. ROKHE., TP, % 43 EmMES >
RO LGBEE (2006) p.29-30

5) Nonaka, M and Kimura, A. Immunogenetics 58 (9):
701-13 (2006)

6) Sullivan, J.C., et al. Nucleic Acids Res, 34(Database
issue): D495-9 (2006)



C-3

HIfaEM A VX F ¥ 27 (Nematostella vectensis) DFEIEREML T DRRYT:

II.

C3. Bf. MASP #{xFDRELfENT

AHE B - P OB
FORKFRFPEHERTR - AV FEL

The complement genes of a cnidaria, sea anemone, Nematostella vectensis

I1. Expression analysis of the C3, Bf and MASP genes

Ayuko Kimura and Masaru Nonaka

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

<IIC®HIZ>

AR TEEOGIX, ZREBYS VX Fx o0
—fiTdH DX~ b AT 7 (Nematostella vectensis) 7> 5
RH L7z, C3, Bf, MASP &{xF D s RS D
WTHE L O, BEERORF» LR E N DR,
DPiad b IR - ZRIEBY D RBAH TIE L K
10 fE4ERT L Y LRI HFE L Q2 alEEE A AL
ZEERLE,

—FT, Y IRhIBOA X F IR L,
— 0 ZIREEH TITARBEL b OMROFED
BESNTVEN 23 2O FHIEC. AR
EDEDL VIOV TIIEL D> TV, BIKR
TRELEZIIIC, HALELESWEZEEN S
BT, A /XF¥70 C3 ZREHOATY =1k
IZ, Bf & MASP X C3 Rt Oii{E R E FDIEHALIC
Bbad7 I /BEREEZRFELTVWDIZ LD, Zh
SORFNEMOL T = AbZTO o IiE
REFERZ MR L T2 TREMIR 2t B2 b D,
LsLaa s, ZIREEWIIE 08Ok RREE
FOERREBEN CTH DT (FFER) (28T 5%
B, < ORMERETHNBET D MEREEEC
MY+ A ERS 2L, ZHEBMEITE LR
RAHEHEREDL, ZhOORFOBIELZRAT -
DT, FTEEFREAORY - BALZHA LT

37

LUERHD, EZTEELIX, XY FXT570D 3
DOOERBIETFIZOVT, RT-PCR LT Whole
mount in situ hybridization (WISH)IZ & ¥ | B FFHR
Bl & AL OB EEIT- 7,

<ﬁ%>
1. RT-PCRIZEDBF~ hRXF 5 C3, Bf, MASPi#
B OREBE - B ORE
320 cDNA *FRMIZHIBET D S F74~—%
FrgREt Uiz, RERSMOBEICIT, ORI,
QOZH. @FFX T4k, @%% 1 ¥ A (HiH) .
1.5 7 A (%#)) OHERY 7, @K Y 7D RNA
PR T ENENLEH L Lz RT-PCR 21T\,
Ny ROFEIZ XY RBEHE L, BEIBALOWE
AT, RBRY 7% fMTF - mesentery filament (PN
WRZE) - ShBz (SMIREE) - B ARRENIR ORIKaER %2 & 2e)
2537 TRNA 2R L, [EkD PCR 21T o7,
WISH iZ & 5i8{nF RN ORE
4% cDNA IZ2& % 1 kb DE2%% RT-PCR (Z L ¥
BE L. MASHE L TR 0.5kb D7 —TB{ER L
oo B FMTIE. 3 ODMKRBIETF ORI
RaINEE 2~3mm BEOEHBGERY 72 H,
NATYVFA ¥ =3 9370 —7RE 0.25ng/ul,
40 BER - 4T E VI EUETITo T,

2



<HR - ER>

1. R-PCRIZEBFXYMAT T C3. Bf. MASP &
EFORBEH - B ORE
3DDFHBEREBELTIE. WINDE®RK 157 H
OHPERY TUREN S BB DB Nz BHEELICD

WTIE, SO IBEVRETH > DD D,

fihF & . mesentery filament Z 2 AR EICHEL T
RENHER SN,

3. WISH IZ & % B {n T FHHR AR DREFR

C3. Bf Tid. fFLmDANMERIIHRN S 7 FILAN
%5 5 N 7= 1FD mesentery filament IZH > 7 F VR S
N=DIZx L. MASP Tid. mesentery filament IZ D
HERN T FIVagt sz, WThOBET
H, ABEETOI YV FINTe<Rond. AREC
BREL=RE/NY— > EHETE,
<#&am>

ZIREEBYART AT T OMKRELRTIE. BRI
PERY TERBRY TTOLREEL. ZhS50OHE
TRHIEBRERA LRI NATIIZBNTOAE
bNBEMREIN, oo NREICRFB LR
BN =3, INS5ORFHARY AT IORE
BRI ns ZEERRLTWS, GE, 3 D
DEBETFORENLEL TRONTZAKERKD
mesentery filament (&, BAMIZELICHEH LU THILK
NEFSEEDIZ. JIBOIVYFF v I Tid
phagocyte Bk OMAN B S N/l THH 5. I
EHMOBEEN. PHREICENTS SN/ =KEH
YIOEBELERZOAFRICERK L TRDHIENS, X
Y MATIOMBREFIIBEARBENZERTSDT
1372 <. phagocyte tk DMALAHEEET 5 mesentery
filament DfHEICRE L2, KD BB ZZ L
TWAHREERENRE X Sz,

EHSIIS®. BERELNIVTORTZITO I L
EEZATHD, INS5ORFOMAEZEOEITKH
TEHHEDIERZEED TND,

38

<&EZH>

1) ARAEET. ROKHE, BB, 55 43 E#E >
RO LHEEE (2006) p.29-30

1) Cecile T. Olano and Charles H. Bigger. Journal of

invertebrate pathology, 76, 176-184 (2000)

2) Danielle M, C, Hutton et al. Biol. Bull, 191: 441-451

(1996)
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Structural analysis of the sharks C5 gene

Hiroyuki Nagumo, Shinpei Hayashi, Masaru Nonaka

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

<IILHIZ>

HRZBIT D 5 DFEEICOVWTE, HL<ELT v &
A DHERPLEOGFERTFRIRLTWAEY, Ll
ZOBEBEFIZONWTIE, LAIOARZ THRA P FF

A (Triakis scyllium) 7>% ORF @ & U720 cDNA %

H Y A (Mustelus manazo) . 7 / ¥ A (Squalus sp.)
D HIX cDNA RRFIO—HEWE LI bOD, £2—KHE
BIRHMDOEETHofe, AFRTIIHRTTFA, ¥
JHFRA C5 cDNA D F 37 a— REREE O EE
FltkEL, £ FFF R CSlEFRERICDR?

ATFGAV T REREL SEDRKENMARET
THDHIZEEHONIZLI-OTHRET D,

<Hik>

142 C58inTFDOHEE
BamofEEHRBYO C3/C4/C5 7 X/ BELHI D
LY REHOBVEEEEEL
T degenerate primer Z{ERE L7z, Z® primer % f
WTHRYYF A, Y 2 FRAORFIED S total RNA %4
H UYERL L 7= cDNA % template IZE 5 ECH % BT,
ZOERIZESL -RACE IZ & »TH A
C5 cDNA DERBEAMNEZRE L 7=, o FREMIT
Clustal X |2 X 2B RS HEIC K > TIERR L7z,

2) RF¥ A C5 & a1 DRFHT

R RA Y ) FA C5 OLERFIZHIBETD LI

multiple alignment (Z

-RACE, 3’

39

Rt L7 7A4A=—2HOTRFFF R cDNA %
IZPCR Z{Tol& Z A, AATHRHEN
koTzhzr/su—=V71Lk, 37a—rDAr
Y= MRS EBEH BT A Y P ARG &R L
s

template

3) Southern hybridization-Northern hybridization
RFFR C3, RFFAC4, RFHFRX-Y I FRX 5D
3" il 500 bp % probe & L CTHFIBA HHHHI L 7=
genome DNA . total RNA |Z ®f L T Southern
hybridization, Northern hybridization 17— 7=,
4) ¥ M IEPE R E

AHso assay IZL > T RFHF A, ¥ /¥ A Mg ORI

EEZRE L,

<fER>

DFEERSN LV HEESNIEARFA Y/ FRACBD
27 I JBESIILE b C5 EENEN 44%D, BEWZ
iX 95% identity Z/RL7z, B-a7rtI U ITEH
iz, C5 EMREFEGIWrERNL 22 K HERE B 2/ iT 3
NTREFESH TR Y, KRB KRE, HAR I35
bogpot, HSFREMEFERLIZEZA, i
DHEHEBMO C5 LI L— FERR LT,

2) FFFR CGDOLER 137 u—VFEALLDA,
ED2OBFRIZII—HLTELT, AT HFA, ¥
J¥FRX C5 LB LT insertion, deletion 23 fE L



TEY, TORFHE I a—rBIZRER-TWH I L
Nhodrof, B b, 7R C5 BEFD exon-intron
BEEZBBIZ LT RFHFA DNA OFEEZRADH L K
#iX exon DR F 7 #HAIL intron DRI LV IF
LAEBHATED Z LML/, £/ RT-PCRIZELY
BEMED exon 2EL &L TRINDERELEET S &
RYFRA Y ) FRATIHE—DOANY FRRB S0
X LT, RFFRATIIEAEDO S FHRRH Sz,
3) Northern hybridization M#5%R., C3, C4 1 ZBH L TiX
RFFRA, FF R YV I)FAOWTNHRE LA X
DN ERHERE, GGIZBLTIEREBTTFA, V7
P RATIIF 6 kbp 12N FRALNEDIZX LT RF
FRATIEM 10 kbp A FRHZE LR, 5 O
Northern hybridization (2B L TD#H, EiZ 6 DY
A OFFHRERNA (2% L TRBFZD, WFh b BT A
VI FRALRUEYA XDy BRI SN,

% 7. P72 Southern hybridization DfERIX, F
FHFRA BRI A, Y/ FAOIFEDOY AT C5 8
FOaEC—HII1-3RETHDZ L ERL,

4) Y A M iE P OFE _RBOWMIENEE ¥ F IR0k,
Mg*-EGTA-GVB Z W TRIE L& 25, ¥/ F AT
+REMFEESRB SN0 LT, RFFAT
EMEES 2SR S o, ZOMKIZED
RITEMECB L CTHEIC 6 Y 2 DMiF % AVvTiT
ST 25 WThb+HaiEtErRH S,

<EE>

RY R ) FAND C5BIGT % BB L RFBARAT
B O g OwE st % BIE U7k R HiRE AR
BLARTIZ C3/C4/C5 DBnTER KR UBEES LA 5
LTWBERbro, £, RFFX CSBEFIT R
TS5 A T DEEIT exon, intron DRIRN H £ Eh
RNWEWIBBREWRERH D0, BEEZFFD 5

40

ERBTERVWbOEEZ LN, FFFAITRW
Th C3, A BETFTIRERERRTSZA L I ¥MTh
NTEBYZOREIFNFFRX O BEFICEAGLRE
b, BIEEZ DRI S5A L TRFEOBEEHL
NMZT 25, CBETOEEDIa—=V7%{To
T3,

<BEIE>
(1) Jensen et al.,Science. 214:566-569, (1981)






aA RSy C1 & 37 B ORIE

Mg 8, WA B, B B, PR OEE
TN RFRFBe R A 7B

Identification of Carp Complement Component C1

Takashi Ichii, Tomonori Somamoto, Yoko Kato-Unoki, Miki Nakao

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

<FLoiz>

kR Sy C1 IXRBEESEREZR L TS HED
ERICHES LT IR 25 LT 2 Th
D, ERMEGRE L BREEE SRSERI/LE LTE
EThHBH, b bCl ZHEHRS Clg, Clr, Cls 28 Ca*
EEMICESA LIS TEK 790 kDa OFEEKTH
% ', BEABEOME TIIHEREOEEN MO
THEY,Clg-A B CHEHRUCIr iR u 7 7—E»ns =
—= T ENTWB 2 L o0, Cl BEEIZY /8
JELVNLVTREEINTEHT, ZOMHRSHEK
HLRATH D, AFRTIE, =24 Cl ¥V E
LRV TCRIET A Z 2 AL LT,

<Kik>

1. ¥FREBETI/ u—=7EhizaA Clg-A B, C
BOEFZE b L2, 45D globular head ik % =
— K95 cDNA Wi i 2 3 BL-X 2 % — pCold-1 |2 %7
su—=r7L, KIBE Orgami B Z AT
6xHisTag Z & iefitx ¥ L RV BH L L TRBESE
fa

2 BRLMEBA BTy 2RE L. ZOMKRL
Hizxtd 2k EF/,

3. aAf MEOHBRKEL L OCE _REELLEE
miEMICH§ 2524 Clg-AREBOEELZ R LT,
4. ZofitkFEMLL, MEH» LHEICEET 2D

BEoMET 5 & 2R AT,

<HEFR>

aA Clg-ASE AIEHOMB KL LTHRBREED
TEEHRH LI, EBRXL—FT T4 =T 44—
v T T 4 —BLOFNVEBRIZLD ., rClg-A T8
LT @ SDS-PAGE T 18 kDa D3 K% 525
AL LTRREShE, fizA Clg-A V¥ ¥
IgG ZRWhEoyoAZ o Tavr 4 7k T,
a4 MmiE» S 30 kDa D3> R &I, £,
Z OHUERT RS 2 A LT 2 A fiE oWl R %
ME L, BHLHTELZ 20xboEHYE
SDS-PAGE |2 L 7= & Z A, Clq OFR Y RXTF
R LE X HhB /32 K32, 30, 29 kDa)lz iz T,
81 kDa & 79kDa D 3 FAFEH bT,

<fEiwm>

A FFICPRL &b Clg- AR EZELEERL L
TaA Cl BFEEL. T BRI E A L= E
RIGCBEETDZEMHBA L, 24 C1 HEHKRD
ST PR IZBERIT TH B,

< 3CHik >

1) Gaboriaud, C. et al., Trends Immunol. 25, 368-373
(2004)

2) Nakao, M. et al., Immunogenetics 52, 255-263 (2001)
3) Wang, T. et al., Inmunogenetics 55, 615-628 (2003)
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Functional analysis of carp C3 isoforms using monoclonal antibodies

Satoko Ichiki, Yoko Kato-Unoki, Tomonori Somamoto, Miki Nakao

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

I roiz] _
BEABEOMEROBEIL. W ORI
BEOTA I ZATHEETDHZ L THD, FIiZ,
IHE TR SN2 TORBETHEROP LK
5THDH C3I NEEAELTEY, EbizEnb C3
TAIZALTRITIR, FAZRATLVORA - FEK
ST T AALBEDOT IV BRRLD, OO
72/ BE#RIT C3 DRM~OREGFREICEET
HEEZLNDBN, C3 TAYIATOMERIZE
i AEEE LI II R R A E N 1.2,

AP BRLLELEDOCITA VY FATHHY

%< DAY L RN His BREZREFLT
W5 C3-Hl &, s Ser (CE# L= C3-S 251
BHOXER CITAYFATSTHD I, AFAT
X, C3-S & C3-H1 7 1 YV ¥ A 7 OrE bz 0+
LUV TR 5100 — v LT, K74V H
A FEHBHT HE /7 a—F bk (MAb) % {ER
L. B7 A4 Y84 7ORERRMITER LT EER
xiT-o1,

[FHiE]
1) 7 Bio~Zx (BALBle) #. aA MiEHI ¥
@7 C3-S & C3-H1 THE L., T 0MRlEHE

42

% PEG Tz r—~ (P3U1) L @A SHT,
HAT 5 A7) F—~ 52 BIREE L=, B
BOHREEALTWDE NS T F—< %R}
ARETI7 o= AL L EmFEEHICEL S ¥
#%. ¥5#% L35 5 Protein G HP column % f\»
THitkZRR L7,

2) v ¥HFmEk (Er) &bV IRMmEk (Es) 7
NENLT AT E RCEEL (B, Es), b
Est s bEEE ¥ VkER (BstA) ZERLT,
G ORI E = £ 3 & OIS W, R
WZE L7 C3-H1 & C3-S #7u—H%A FA b
U—lz& o THRH L7,

3)Er, Es. EsA & oA MiE%x KIS tk, Rin
REZEIRL, 8L C3B TAVEAT%
Western blot T L 7=,

4) Mannan »25WIIREY Y F U LA+HIREY
Fyhad IgM #=2— L7 ELISA 7L — |k
WaAmMEERIGS®E LELZC3TA Y FA
Tk LT,

(R3]
DHi=A C3-S p# [5C7 (IgG) &5 C3-Hla
# [BH11 (IgG2a)] ZHWNL LT,



2) RERMEA~DC3T A Y I A FOREERKRLEE
Za—H% A A R)—THTLILT A, ExfE
([ZI2 C3-S.C3-HI DM 7T A Y ¥ A4 7 RS h
=ikt L, Esf& EsfA EIZiX C3-S DA MR
Hahi,

3) EE L TR WIRILERZ £ > 7= Western blot fi#
iz W TH R UEaRRIEDS R S i,

4) ELISA 2k % C3 [L&RBRIZH T, Mannan
WX LTI, C3-S BEEBERMEEMEEZRLIZDIZ
*L. C3-H1 OFEAIIIZEALERD LN D
7. —HIIAY Y F U AiZiZ, C3-S. C3-H1 3
WA BRD b,

[(Z%]

C3-S ¥ ¥Rl - &Y PRmMEICEET DD
iZxt L, C3-H1 (X 7 ¥ FRMERKIC LAFER L2
EMb, WT AV EA TIIRY~OEERREMICE
WTHSEE ML T TV D Z &R TRR I i,
IOMESHRMEOBVWBTISER T 5 O0NIAHA
T&h 55, Es *° Mannan £ Tit C3-H1 237&HAL
EREVorb Ly, —75 C3-S IXFABEITH
W7 A4 ¥ A T THDHHB, SERIFARCTTD
ERCHEBEREEMER LI ENL, ZOX5 R
fibfitE His % K < C3 BSAREDHAER TII .08 72
HE B LTV B ARESERD D,

[3Ci#k] _
1) Sunyer J. O. et al. Proc. Natl. Acad. Sci. USA
93: 8546-8551 (1996)
2) Law S. K. et al. Protein Sci. 6: 263-274 (1997)
3) Nakao M. et al. Eur. J. Immunol. 30(3):
858-866 (2000)
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Identification of novel regulators of complement activation in fish.
Masakazu Tsujikura, Tomonori Somamoto, Yoko Kato-Unoki, Miki Nakao

Graduate School of Bioresource and Bioenvironmental Sciences,

Kyushu University, Fukuoka Japan

<iFLHIz>

Regulator of complement activation
(RCA) 77 I VU —iX, filkhl@Es o7&
BIXUHiKL 72 —%2EA TS, RCA
BRI BIINWR L BERERRH Y |
EREE R HER X8 CHREMIRICE 2
WENOFLOICEETHD, FHREAE
FEIZIX, RCA # 7 B ITH B0 F
AREPOLEEINTEY, TOERSIE
BZhWerREhs, ZhETICHEER
B TiX factor H kD723 barred sand
bass' LETZATRHEEINTVWD, Fi,
MO EDY Y A7) X T factor H kD5 ¥
BRON->TND?, LaL, ABETIIACD
Mt RET S L CHEHEREKFSRD
RCA Z 7 BEFREREENL TR,
AR TIIET T 74 w2 b ag iRk
AL LT UEREERIDO RCA # /3y B %[
ETHT L ERAT,

<HiE>

BTG 749 vadDF ) AT —F—Z0
5. BLAST B#E 722 KI X » THEE AR OH
¥ RCA % L R/ EOESZ TR L=, Zh
PRI IA~—%RFH L, BTTFT T4 v
va Olgigs M. IBE. M. ATREm. &

44

. BZRE. N, #A. L) @ total RNA
b, 5-,3-RACE #1752 &Lickbv, £
WERINERE LT, ZOSIZ 7Y —
By LTafqo EST 5—F X—R %
BLAST #%& L., BE#EH RCA ¥ /&
DB EHT-, EHIT5-,3-RACE I
XV ZoORBEERYERE LT,

<fEHR>
BT574vvahnbi, 404 BEDOT
I /% a— K95, 2248 bp @ cDNA 78
run—=rr73hlk, TOH8FIX 5 @D
SCR FAA v, IREEFEEKES L OHIREE
%S A TUV=D T, Teleost Complement
Regulatory Membrane protein (Tecrem)
L& T T, £, T DT splicing
variant bRIE I iz, 24 55 b Tecrem
a— 95 2353 bp ®cDNARY o—
=7 &N, 14 Tecrem (362 7 I / )
BT 57493 2® Tecrem & #) 60%D
FEOD—%RL, 420 SCR KA A,
FREREE L MR ERERE AR LT,
Tecrem DELF| % F VN TH 1+ RHEH %
Neighbor-Joining ¥ % AV TER L 7= & =
A EBTITT7 4y vabtadd Teecrem i
BROWTHORFEL Y T AF— %A



/9, 2D LT Tecrem MBH R RCA #
NWRIETHDHZ LBl BT 5,

< i o >

TEBFHEY» S IXMO TEZSREO
RCA 77 IV —ICRBT 2/ HEET
Tecrem # 7 0 —=27 L7z, Tecrem (%%
FRHMNC IV THILIECEEMD RCA A
UR—DWTE B LR EEER T R
ST EERBICHARRCASFTHD L
Zzxbhd,

<BEH>
1. Dahmen A., et al. Biochem. J. 301,
391-397(1994)

2. Kimura Y. et al. J. Immunol., 173:
1118-1128 (2004)
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Putative complement regulators in the RCA locus of Xenopus tropicalis

Hiroyuki Oshiumi, Yuzuru Suzuki, Misako Matsumoto, Tsukasa Seya

1) Graduate School of Medicine, and 2) Graduate School of Life Sciences, Hokkaido University

AGITUHID> WkHIEHRT%=2— R 28&EFIEE

F DE Btk £ 1932 D IMbp DFEIRIZ S 7

AE—HFBHR LTS, #EHBREFIIMNAD

Short Consensus Repeat (SCR) KA A Z#VIRL,

—ODHUEROBETFHRBECFERZHVRT L

THEOHEBOMEHERF IR Shiz, Fxid
Z ORI L ERBRE, - oSt L LEkD
fEAZBEME LT, ZhET, BET, Bice b L

RO RTERL, AL GPT 7 h — B Ot IR

FORFEETDHZEEZHALMILE Y, ¥ 551 RCA
I A —IIRBETHD, 2FY., BEBEDE b &

BROLBAL OB T TIZBEDE FO#ikH

BARDOFR LD VAT ARFELILEBEZOLND,
AEl, a1 HICHAEBED Xenopus tropicalis
O RCA En TEEZFE L . E DWRE DM 234 7=,

<HB> JGI @ Xenopus tropicalis D4 ) Ky —r3

— (http://genome. jgi-psf. org/noticed. html) %

V™ RCA BIEFEDORIER{T>7=. F£7-. Xenopus
tropicalis DA bAMER & LY RNA R 21T\

BEF O BREE L BB 21T o 7=,

FERLEBED

E S =T b U FETO RCA B FEEES LT

% PFKFB2 {15 T % 54812 Xenopus tropicalis® RCA

BinFEOBEHREE insilicoT{T> = & T A PFKFB2

46

BETTHICSR FAL 20 R LESEEFE
SMEER L, ZRASN TS ESTESZ S &I
FRAR O FFPIE & & e S D RNA % V>, RACE 21T\ &
F® cDNA OWRE%RA 7= L = 5, PFKFB2 HFED 2
FROBIET O ORF OLE LK LIRS IZH D BT
DER53ED cDNA ZHBE L 7=, Z bk b LRERIC
ity SCR FAA U ZBVIBL b OWEEL L TEY
AT S RCA BB T THD LRSI, £
Z T Amphibian Regulator of Complement
Activation: ARC & L. 5 f2>5HEIZ Arcl, Arc2,
Arc3 EAfTiTiz, BBRIEWZ L2 Arcl REIR L TH
LB TOARREL TN DIZH L, Arc2 & Ared i
FARTETORBTRAVBEIN, /2. B
BHAEAT 2> B 1%, Arc BHE T2 Ao B HkHI #1687
0% Arc B FRIEDRE L& WVHERIKEEZSRL, &
N A I IR F O ik DAF 128 B L L T e,
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