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COMPLEMENT DYSFUNCTION AND DISEASE

Santiago Rodriguez de Cérdoba

Centro de Investigaciones Biologicas, Madrid, Spain

Complement is a major component of

innate immunity with crucial roles in
microbial killing, apoptotic cell clearance,
immune complex handling and modulation of
adaptive immune responses. Regulation of
complement is essential to maintain
complement homeostasis and to protect host
tissues by
health, of

complement is kept at a low level and further

cells and from damage

complement. In activation
activation of complement is limited to the
surface of the activating agent. Dysregulated
complement activation associates with a long
list of diseases. Among them, hereditary
(HAE),

syndrome (HUS), dense deposit disease

angioedema hemolytic  uremic
(DDD) and age-related macular degeneration
(AMD) are prototypic diseases caused by
complement dysregulation due to mutations

or polymorphisms in complement proteins.

I will review the genetics of HAE, aHUS,
DDD and AMD and summarize how the
functional analysis of genetic variants
associated with different diseases has helped

to determine the molecular events which are

11

critical in the pathogenesis these disorders. In
addition I will describe how recent advances
in structure-function analyses of complement
by

microscopy and surface plasmon resonance

proteins crystallography, electron
have permitted a deeper understanding of the

mechanistic basis of disease-associated
genetic variations. A clear conclusion from
these analyses is that there are distinct
functional alterations caused by these small
changes which are essential in disease
pathogenesis. Importantly, the functional
characterization of common complement
polymorphisms has demonstrated important
differences in complement activities for some
combinations, which may have a significant
role in determining individual predisposition
to a number of common disorders. In turn,
the functional analysis of disease-associated
complement genetic variations has aided our
understanding of the assembly and regulation
of complement protein complexes. This
knowledge will have important implications

in therapeutic developments.
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Lectin complement pathway and coagulation

Kazue Takahashi', Wei-Chuan Chang', Minoru Takahashi®, Vasile Pavlov’, Yumi Ishida®, Laura
La Bonte’, Lei Shi', Teizo Fujita®, Gregory L. Stahl’, and Elizabeth M. Van Cott*

'Developmental Immunology Program, Department of Pediatrics, Massachusetts General Hospital,
Harvard Medical School, Boston, MA02114, USA. 2De:partment of Immunology, Fukushima Medical
University School of Medicine, Fukushima 960-1295, Japan. *Center for Experimental Therapeutics and

Reperfusion Injury, Department of Anesthesiology, Perioperative and Pain Medicine, Brigham and
Women’s Hospital, Harvard Medical School, Boston, MA02115, USA. 4Department of Pathology,
Massachusetts General Hospital, Harvard Medical School, Boston, MA 02114, USA.

The first line of host defense is the innate
immune system that includes coagulation
factors, complement proteins and pattern
recognition molecules, which
mannose-binding lectin (MBL). Many
associated MBL
infection susceptibility.
These observations are confirmed by mouse

includes

clinical studies have

deficiency with

model studies that mice genetically lacking
MBL (MBL null mice) are susceptible to
certain pathogens, including Staphylococcus

aureus. Mechanisms of increased infection
have been attributed to reduction of
opsonophagocytic ~ killing and  lectin

complement pathway activation.

Recent our studies have observed that
MBL is also involved with hemostasis in vivo,
only when mice are injured or infected.
Coagulation system itself is not affected by
MBL deficiency as coagulation factors and
parameters are similar to wild type mice.
Nevertheless, MBL
demonstrate prolonged bleeding time from
laceration injury, indicating that lack of MBL
is associated with reduced clotting. The
phenotype is reversed by reconstitution with
recombinant human MBL, confirming that
the coagulation disorder is mediated by MBL.
Moreover, S. aureus-infected MBL null mice

naive null mice

develop disseminated intravascular
coagulation (DIC) at an early time point
when bacterial titers throughout body are

similar to those in wild type mice. Further

12

investigations have revealed that
MBL-mediated coagulation is through
MBL-associated serine protease (MASP)-1/3
MASP-1/3  null
prolonged bleeding time from laceration
injury. MBL/MASP-1/3 complex upon
binding to its ligand demonstrates activities
of factor Xa-like enzyme, thrombin-like
enzyme and fibrin clot formation, other
function of thrombin.
infection, MBL null mice develop liver injury,
which is assessed by elevated levels of
alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) at the time when

multi organ inflammatory responses are not

as mice demonstrate

During S. aureus

observed. Taken together, these findings
that activated MBL/MASP-1/3
complex functions like coagulation enzymes,
FXa and thrombin, and that MBL deficiency
manifests into DIC, which is associated with

suggest

organ failure and high mortality.

In conclusion, our findings demonstrate
that MBL/MASP-1/3 plays
important in coagulation during
infection and tissue injury. Lectin-mediated
coagulation as a host protection mechanism
is not surprising because ficolins, similar
molecules to MBL, which are homologous to

complex
roles

Horseshoe crab tachylectins that function as

host defense system by clotting LPS
(Gram-negative bacteria) and p1,3-glucan
(fungi), thus providing innate immune
protection.
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Alternative Complement Pathway in Autoimmune Diseases

Gary S. Gilkesonl, Stephen Tomlinsonz, Hideharu Sekine'”

'Department of Rheumatology and Immunology, *Department of Microbiology and
Immunology, Medical University of South Carolina, Charleston, SC, USA
*Department of Immunology, Fukushima Medical University School of Medicine

The complement system plays a dual role in
the
components of the classical pathway are

development of lupus.  The early
protective against development of lupus,

while complement activation is clearly
involved in the tissue injury that occurs in
Our studies utilized

complement pathway knockout mice to

lupus. alternative

demonstrate that the lack of the alternative

13

complement pathway is protective in lupus
Further studies

complement pathway inhibitors indicate that

mice. of alternative

this pathway is an attractive target for
Lack of

the alternative pathway appears to primarily

treatment of autoimmune diseases.

impact target organ inflammation with

minimal impact on systemic immunity.
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Evaluation of the theory of immune complex diseases in lupus nephritis
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Pathogenomics, Ehime University Graduate School of Medicine
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Complement in Lupus Nephritis;

A therapeutic strategy for lupus nephritis with a targeted inhibitor of the alternative complement pathway

Hideharu Sekine', Gary S. Gilkeson?, and Stephen Tomlinson®

' Department of Immunology, Fukushima Medical University School of Medicine

? Department of Rheumatology and Immunology, > Department of Microbiology and Immunology,
Medical University of South Carolina, Charleston, SC, USA
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Complement system associated with therombotic microangiopathy

Masashi Mizuno

Renal replacement therapy and nephrology, Nagoya University Graduate School of Medicine
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KRB THDHR, TOMIZH, V=T AER
RF R IERTAT O BB BIC L > TAL
B HBERBIEIC B TR b TWN D,
Z DIFERZEAL & SR BRI LIS 0O B /N IRSOHE )
IR ANVCEEZEZTHOLED DL &
systemic sclerosis D472 H O 98 & & A |
sickle cell diseases, cholesterol ZEF2JE 7 &
xRN H D, SRERMBIRE LD HE.
WECHIBEE, N T ~DEMEME DOILE. £
FEPIEB O ML/ MRERE & IARTER E Vo Tz, K
BRIBITIREZA L2 D,

k& TMA OBfR T, factor H, factor
I. CD46. CD55 &\ o 7= RliAHIEIK 1 2
W & D HARTE LR B RICEE 535 2
LR SN TV atypical HUS, M HEE
MERBRIAE & (MPGN) type2 2341541 CUY
5, ZOfD TMA FHEIZOWT, k5
(ZDOWTIIARBAR DR L Y,

Fxid, ZhE TIT, HURMKFR & IRPUA
KEED 2 5D TMA FLJREZE\L A O &)

WET v ATt & OBIRZFRA~TZ DT,

2RI T B,
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A & LT, PURBRIREERE (GBM) Hulk
BER T, LPS AILIRT 5 & RERIRICN B[RS
& HICMARTERR A G0 D, ZHUTHK LT, Cba
DG EFR~ Y, HBEZOVTE, AT
L CEMED IRV Phylodisccus semoni (2 & %
HIMESE D —IROIEFNBE R E S Z LI
BLT, 2OA YX U Fx 7 BRICLDERE
EORRMEZRZE 2 A, TMA &£ 5 2k
BREERITILERDTR Y, ZoAY
X F x 7 BRBEMEOBMRERIKREE IR
WL SRERZEE & A ARTE TR A A A
TOEETNZ, TNLOBEEETNALND
Hon-ERI D, atypical HUS X° MPGN
type2 LI TMA (B4 5B EEICB
Th, WHIEDOREE & FUATEE O rTREME AR
BIb,

<BHE K>

1) Kanso AA. et al. in chapter 32. The Kideney
8™ edition, 1147 (2008)

2) Kondo C. ef al. Clin Exp Immunol 124: 323
(2003)

3) Mizuno M. et al. Am J Pathol 171: 402 (2007)
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The pathogenesis and treatment in IgA Nephropathy
Yukihiko Kawasaki
Dept. of Pediatrics, Fukushima Medical University School of Medicine

Igh BIE (LAF. AE) (X, 1968 4 Berger
WL > TRE ST Tgh OREREAY X
LFEIRA OB IEE & AT X T LAl
THRCFEE A A TR D DA E T b HE DS
WERBEMBMRERIKBER TH 5, A TIL,
% < DNERIRIR . WSR2 7 & CEE M M
R, BERE LTEAENTWD, ZHET
DHETHEAD 25~40%5, E7-/MEIZH
TiX 10~ 15%DIEFNBHEER T ICMd & &
NTEY, FHEOTFHRIETLT LY R TIER
WIZEDBRENTWD, £DI=D, £ DIHIE
JRRBZH LN L CIRIRIEZ N T 5 2 &1
FFICHEHELRRBETH D,

AIEDFIEMETFITVVE T S 2T ARV AS,

BRI R L LT IgA b v VM oBESIRen
HY, ZHNZEWH D VITME, U A LR
Gelo EOFURRIBIC X 0 I L S 7 T Ak
DIEF 7R TgA OFUREAZEZ L, &0 F IgA
REEREPTER S, THDSRERIRIZIEE
THZELICLoTRIEDE RS ND EEZXD
TS, LIPLRBL, Z0 Igh BV
DREHEARTERIRFES [gA Sl G KT Ak
FICBET 23R EAHOE E TH D,
FLEEIX, B EBRIC TN O RHLAIED
JRRBEZ B LT T D70, BLATL D,

R
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FEEMEATFEH S TWSasYyF-T AL
Z B4 (CoxB4) # MV, R~V RIZBITD
B ROFIEMTFEZRFT L TE /2O T, ZOF
R EEICRET D, /o, BIEE T
BHOMNIR o TS Igh b JEOBEHEAE
RBEES OB, £ OREKE~DIL
EWFIZOVWTHLERT DL TETH D, KIE
TIE, SREEA RO RERIRILAE %2> b RIED
BRI, MiREES~ 7 a7 77—V oM
EZII T & L, EEE TR RIAEA IR A3
Hoiv, TNZXKDYA "L, TEIA
V. BESTORENRAEL, AV XU A
FEMEBRDERT DL E SN TWD, ZOERE
W, ok, Ly FUoREBoBESICon
THEZ THLMCR> TV AR L E DM
ELEW,

—J, RIEDOREEE LTIE, BE/NRIBHE
A BT A ATV TERIERE & BIEREIZ /01T
IBREIS S - TH TV D, BIERICIZ, 7
VRFT v EWARER L E LA EREH] T
EAT v A Rl SEIMEIR, Hi I wWeE,
PUEEE ST & 2 LA FRFRIEARIN S T
D, RFHEHETIX, ZNOIBRIEOH A &l
NI CE < HifT STV DRl UL 2Bk
CELTHORT D2 TFETH D,
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A D K7 RiBA 275 L3 5 MASP-1/3 &K O

(1 BRI =2 PN RN
VR IRSLER « R - SR,

R 1,
2R K R - YT a— Y RAH

Kazue Takahashi2, FEHAE=1

MBL-MASP-1/3 complex has an ability to efficiently cleave zymogen of complement factor D.

Minoru Takahashi', Daisuke Iwaki', Yuichi Endo', Kazue Takahashi’, Teizo Fujita'

'Department of Immunology, Fukushima Medical Univ., Fukushima, Japan, “Massachusetts General

Hospital, Harvard Medical School, Boston, MA., USA

GITHIT>
Fx Ty o FoREEMALT T 7 —F MASP-1/3
R LTI~ U A (Haspl/37) IZHB W THIERE &
BRICHEEZRD, I HICEORERE LTmEF D
ik D A+ (LLF., DE) 2SVEME AL S 4vd°, AIBEIR
(ProDf) TAAELTWVWAH Z L ZHMEL TV B Y, Mg
t1 > MASP-1/3 %3 ProDf @ N RURICIFIET BT 7 T 4
TRXTF REGE L, EHERICERL TWD LT
SNDHD, ZORHEREIIRIZAAD S, 5, MBL
LA ER L TV D MASP-1/3 AN ProDf
IEMHET 2 Z E B LNITE O THRET 2,
<HFHE>
[~ =] B4R C57BL6 LR LML
Masp1/3, Smap/Masp—2, Mbl B (X Fena DG F%
KRB LT BEFUE~ T AZ AN,
(287 v~ b 7T 74— (GFC) = v A ik %
20mM bk U R (pH7.6)/50mM NaCl #& & T T
Superose 6 (10/300) C 1ml 9247 HE L 7=,
[ 1 D MASP-1/3 DA A
%~ % HAIT Blue Native (BN)-PAGE 1T~ 7=,
[Df miBRAKTEME(LREEIE] ProDf A& E 42
Maspl/37"~ 7 A fiEIZ GFC /Wi & Mz T, 37 £ 3

[Blue Native-PAGE] %543

19

e St & ¥ 72, ROGHE % Endo F T Asn f& & 5L0E
S AUl L7, Df O F&E % H# L T ProDf @
I O A R LTz,
FEREEBE
1. GFCIZ &Y. MASP-1/3 % 160-1700kDa o Ji #iH
WCEENBZ Do, ZD5H
ProDf DAL AEIX 700kDa BA k0> 431 D A 1278
H b,
2. BN-PAGE DOfERMNG. ProDf {EME(LEEZ AT 2
ZI3#9 1000kDa > MASP-1/3 HAKMTR
biLlz, MBL SERRETTATI D/ RATH
K52 LE0, BEEKIIIML BAEEND Z
bl
3. MBL £ 7 42V AERBLEYTT A
(MBL/FenA™") % Mg IziEME b S L7 DE
NHEELTWVWDL I EnDL, T LD
MBL-MASP-1/3 #1443 ProDf OIEMEALIZ AZH T
37 < BARR LT R DM CIEEL L T
HEEZDBND,
<BE >
1) Takahashi et al.,

D53 18

J. Exp. Med. 207: 39 (2010)
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Norafila Humrawali?,

KRB LA SERE

T AL BRSO AT

BT
VLA (LR

Analysis of the mechanisms by which MBL activates the alternative pathway of complement

Koichiro Tateishi!, Yositaka Kunihiro?

Norafila Humrawali?, Misao Matsushita

1,2,3

'Graduate School of Science and Technology, %Graduate School of Engineering, ®Department of Applied

Biochemistry, School of Engineering, Tokai University

it ic]

<y /) —AfEG V7 F o (MBL) 1L MASP L &K%
L TRD ., BHICHKET DL VI F Ukl els
PAbT %, ZOBEE, MASP-2 12XV C4 & C2 ARE
DRSS, MBL 1L 7 FUREEOMIZE RIS
ALY 5 U, AR TIE, b M X O BR L
MBL % FHVWNTH R OTEMEAL D A J1 = X I % fifeht
L7, 72, b M MBLiFEk A oA XA Y I~ —
THHHM, 3 BIRO MBL ZHRBEL, 5 __REEOEN
BIZ W THRET L7z,

[HiE]
1) GlcNAc—agarose & #T MBL-Sepharose #JE AW
Tt gL v MBL-MASP Z¥58 L7-, F7=.
MBL-MASP X ¥ #i MBL-Sepharose % i\ T MBL & MASP

53 U7z, MASP [Z3E|ZH1 MASP-1/3-Sepharose %
FHVNTC MASP-1/3 & MASP-2 (275 L7, E7=Ri&, 3
& MBL (MBL-I)-MASP % Hiffff L. MBL-I-MASP L ¥
HLMBL-Sepharose % IV > T MBL-1 & MASP % 4y Lto
2) MBL |2 X %5 R ORI ELISA &I
@ﬁbtovyfy:—bmﬁxwm%@
MBL (MBL-MASP, MBL 7 &) % 5z S ¥ 7. MBL fr%E
C2 KAEIMIF MC2DS) & It S, C3b D7 = /b ~D
WAEELZWE LT, —EBORBRITITMC2DS 22 b EIZ
B R+ %BrE Li-miE s A,

20

3) MBL-I IZH5A L CW\W5 MASP OfFfEA U = R X
Ty 4 v THRE LT,

(s 2R ]

1) MBL-MASP % MC2DS H1o> €3 % &AL L7z, C3 DiF

PEALIZMBL OB THEZ » 72, HEHELICIE B R+%
VEL L7z, $£7-. MBL & MASP O P& ERR Cix
MBL & MASP, MBL & MASP-2 M#la&bHiz kv, 3t
12 MBL B Z BTy C3 OFEMAL R b vz, —
47, MBL & MASP-1/3 O# A& ¥ Tid, I MBL B
M S THEMALME T L7z,
2) AEHY MBL-T 431213 MASP-1, MASP-2 36 X TY sMAP
VR H & 472 MBL-T & MBL-I-MASP i MC2DS H1o> C3
ZiEME L L7z, F72, MBL-T1 & MASP OFHERIZ L 0
MBL-1 ®54 X 0 & &V C3 OFFMHLN R bz,

(%]
MBL-MASP Z & % 8 —fREIEMALD A N =X b D—
2L LT, MASP-2 DIEFIIC X W ARk~ 5 C4b NBE 5
T % C2 bypass BNEZ 65 2,

[3CiHk]
1) Selander, B. et al. J. Clin. Invest. 116:1425 (2006)
2) Matsushita, M & Okada, H. J. Immunol. 136:2994
(1986)
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GERRRE— L RO . FEEE L AR mEE, AR TERY
MERERSIERX - [E - g, PN - T - Ak

Phenotypes of ficolin—deficient mice

e =

Yuichi Endo!, Tomohiro Matsuzakal,

Misao Matsushita?

Dept.
Pept.

TEHY)

Ficolin X, N RInflld =2 T — 75 U ARHEIC
Lo TEAKRERKL, C KEHO7 7Y
)= U R AL LT, IREBESH D
Lo E#MINTHLEEZIOND, vV
ATIX 2D Ficolin REHNTEY, <=
7 A Ficolin A (FenA)iZk b L-Ficolin {Z,
<17 A Ficolin B (FenB) & k M-Ficolin IZ
FRT& B, Ficolin ®% < 1%, MBL & [FIEE,
mPceY r7usr7—¥ MASP LHAKE
e L., V7 F Ui a It U TR &2 151
ks nc&d, UL, Ficolin ®E
DAEBEEN DV TITRARIF 22 S Z 0,
Fex X, Ficolin @ in vivo TOHKEZHA G

2T B0 =FEFHD Ficolin K~

X%W%L\%®§ﬁ@®%ﬁ&ﬁﬁﬂéﬁ

o

[ 5]

@D FenA K~ AL L WFenB K~ 7 R
D= BTy T 4SBT E D ERL
7o Eio, MEBDOKREUZL Y FenA/B ¥
NRE~ T ZAZAER LT,

@ MRV F RO LIEMET,
F 721X IED GleNAc 7 H 1 — A4y % f
WTC, Dz AZ 7y b, GleNAe ff
A7V — b ETO C4 AR, MERE
LT C3 PAETEMIZ X~

@ VarveFr bhFenAld, Yavyaun
T S2#IfE T, FenB i3 CHO #fS CERL

Yumi Ishidal,

Daisuke Iwaki!, Minoru Takahashil,

Teizo Fujita'

of Immunology, Fukushima Medical University School of Medicine

of Applied Biochemistry, Tokai University

L. FACERZ: STV,
@ S. pneumoniaeD39 BRI Fen A B X TN FenB
IZFRFR S LA D3 MBL-A 18 L OYMBL-C [Z1%

EEAERFBESNR, £ZT, ZOH
ERRBERIC LY ~ U RS S ATE
%%%&to

MR

O FenAK#E~ 7 23 L UFenA/B R~ 7 A
DOIfLiETIX, FenA OREOT=DIZZ %

NTHLIFUREERFELTEBY, L
7 F UREEDOTEER A BT LTz,
IhHOMmFEICY 2B b FenA ¥
3% & MASP/sMAP & DEAEBIIEAL S
. FEHEOIE T2 E1E Lz, FenB KIE~
UADME LV 7 FUoREIT, AR~
R L RIRE DML & &2 R LTz,

® Fen A R~ 2DMIED GleNAc EHI %Y
1] 2 G U CREMT L 7= A5 5. FenB 23 &
RNOHFEETDHIENHBHLE, Var
v k FenB 1%, MASP/sMAP L &K%
R DEe 1%~ LT,

® 3.3x10°CFU @ S. pneumoniae D39 % J&&
BUZRAWTERER, BAEM < X LB L
T, ZFEHD ficolin K~ ADATF
FRNTHHIEMER 2R Lz,

[t

FcnA 38 XN FenB 1%, & &I ik =<oRH 4%

WBICHFEL, L2 FURBEEZN L CHIER E

B OFEF L BERITB T WB EEZBND,
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2 L7 F o CL-K1 ORERERAT

KBTI, EHiRfEZ 1,

AREEER L ARE L HHEBE L SAREE 2 BHEE

VBJIEX - & - #4EM, bR ANBRELRBIYE ) ¥ —F & 7 — - EEREFHM

Functional analyses of collectin CL-K1

Katsuki Ohtani?, Takayuki Yoshizaki!, Kenichiro Mori!, Wataru Motomura?, Itsuro Yoshidal, Yasuhiko Suzuki?,

Nobutaka Wakamiyal

1Dept. of Microbiology and Immunochemistry, Asahikawa Medical University, Asahikawa, Japan

2Dept. of Global Epidemiology, Research Center for Zoonosis Control, Hokkaido University, Sapporo, Japan

[IZ Coic]

2Ly F UL, 3T Uk L RERER R A
FORRH Y . ZREEM L, BEHAET LR
Wy 32— Rk LHERR T 2 B R asEtiRe oy & L
THLNTWD, ZHETIZ, & MZBWTIE, i
g CEA I AZHEER LTV 5 MBL R —=7
7B NEZURTETHD SP-ARSP-D A FI B
TEY. TS ML X, MEEHELO V7 F R
FHOEBERS T THDIEEALNLTND, HaN
R L7 CLKL X2 B D51 L RED KA A 4
EERLTWDD, e B R 2B8EFTDHZ L
Z B 5 MIT LT O T2 ORISR 72 RO RERR AT O
ERIZOWVWTHET S,

(7]

AV F BB FORFEO S OB EH L,
ESTs F— & _— Z QR OFERA B 4 7= 3043 H H A
FinG, TOELDLIREBREMIATH S FElEE mRNA
MOFHALIF o LKl Dy u—=v T %RBT-,
BHNIZBETEREOEERS) CHERZEAED
ERRZATVY, & HICliEm b O ERA, £ Ok
REIC DWW C BT 21T o 72,

(R LBE]

b b CL-K1 i, 813 ¥EEDa—F 1 v FHEEN G
720211 7 X VBRICEER SN D23, 26 7 X VBRI D
LT INEINERTHZ LD, WERET
D ENbhrot, £z, ROV I F LTl

2) Motomura W et al.

Roenwa s —F U R\ ko= Y o ORAT 74
ANYT U INBREETDHIEPA LN o T,
mRNA OFEHLIL, . 81, Bhgcm <. Sk
PBIZ BN T H 2 DRTELHER LT, CHO Mifldz M
VN7 KB 2 CL-K1 1, SDS-PAGE 431 (349 33kDa
TH Y MiE» SRR L7z CLKI & FERIC 3 BfkE &
AELEZBEZER L T, MmiEHE¥ CL-KI
IELICEEDSEKRTHoT, Mfix (LKL &~
yF vl OfEEE,. HEEOREENE CHMEIT L L2
FUAEMHIZ. L L7 F o7 L—2A %t MBL Rk,
L-7a—A D<)/ —ATENP>T=HM, GlcNAc &
OB WESIEMEIXR &5 72 h>- 7=, Functional
Glycomics 1> Y — 7 LD 377 DN S 722
% Glycan Array \IZBW T OFEEMHClX, Man-9 12
T LD TEWERTERZRB O, SHICE Y Y
v FREEITE LTI, #EMHERD LPS <° LTA,
DNA ¢ fEGZERBDL, Flo, SEUEIERIZE S
ELISA ¥ AT AZHEEE L, MG+ O CL-KI BEEIC
WTCHIE 23k 7= D THAET 5,

[Z& 3R]

1) Keshi H et al. Microbiol Immunol 50:1001-1013

(2006).
J Histochem Cytochem
56:243-52 (2008).

3) BAKEE . BFHRE 52:861-869 (2008).
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Streptococcus pyogenes C6ft &5 > 737 D
TR = s N FA A =D T IRAT

B 1
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"BROKPE - o - DIPERREE. CBROK - T

Bioimage analysis of C6-binding protein from Streptococcus pyogenes at the nanoscale

Yutaka Terao', Shigeyuki Hamada?, Shigetada Kawabata'

'"Department of Oral and Molecular Microbiology, Osaka University Graduate School of Dentistry,

Research Institute for Microbial Diseases, Osaka University

(HA]

Streptococcus pyogenesE Yk D12 EEMESE 5] T
X, YL 2B A MR ORENIE & A
FRH o, —K& LT, S pyogenesid
FAR G252 R DRI T 57 2 2R 2 pRE T
ERBT D LBRMIESATNDY, ZOR
2. S pyogenes ! THFELMAE ~MRA LTI
BT 5 Z ENFREL 72 0 | Fl A O/~
B’y D LRI TNDY, RIFATHE, S
pyogenes D7 1T A — MEMT ATV, FHIKC6
CHERT Dy FEFE L7 (C6BP), & bIT,
IEOEMNESRDEZE L DAL T A A= T
e 2 AW TR FOBIEREMEEL,
COBPOMHIAR RIS LS. pyogenes D FafEaIEEIC
BAET B2 R LTz,

[J7¥£]

S. pyogenes D W A K JE 1l 4y Z fiH L |
SDS-PAGET/RRA L 7o, IR 2 Xk EN R & 2
L2 R BEERE L, T BRSO
REZIT o7z, WIT, HBONIESIERZ
2, M x 2 7 BRI OEBFREKRZE
L7, VT, B MR K OeE S
R Y OEYT I T RTHT D YA 2
Z Ry OfEeE, VAV F7ry FBX
ORI BRI AT T~ Tz, &
DIT, K2 & X7 TR D htiiE & TR
L. S. pyogenes\ZI\T DML F /37 D3EH
& JRTE & AT LT,

23

[t 2R

S. pyogenes DERKJEE 437> 6, FARL 7Y
COlCHEATER AT DCOBPEFIE L=, C6i
fRCsbs L O CT—C9 & = BEMEAl (R
& (MAC) &Y %, £ Z T, S. pyogenes
3 MDC6BP & | C5bF3 L UCT—CIDCoH Fti:
B LTz, ZORERE, C6BPIZCT—CIL Y
LEWVEGER L EeREERE R L., &K
(2. in vitro CHEZE L 7=MACIZS. pyogenesD %
ERRD DM Febbp R Rk Z ZNENIRIN LT
& A, cObp RIKK TIXBFAERRIC I L TES
BROEGFEMET L, £, ZOROH
R FENBEMETY TLA A AR L
FER, cObp RIHKE TIEIMACIHRINC X B KD
REERENRD b, S HIZ, fHHL 2 C6BP
BN 5 &, MACIERLSLE S o403 57

F LV TTEEINT,
(&%)

EE A ¥ v RO R - TSRS . AEE
5 OBEREFENTICA A & 72 D AlRetE VR S
72o E£72. S. pyogenes®C6BP%; 1 HMACH AKX
EMHET D Z LT, MR REORRHIF ST
LT NI,

B3¢

1) Terao Y et al. J Biol Chem 281:14215-1422
(2006).

2) Terao Y et al. J Biol Chem 283:6253-6260
(2008).

3) Johansson L et al. Clin Infect Dis 51:58-65
(2010).
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LPS L P ERPIRIC L W~ R ICHEEIND
TE 4 B ir—fEya v

AL, AR, B, SRNEE. R

Anaphylaxis-like shock induced by LPS plus anti-neutrophil monoclonal antibodies in mice

Yukinori Tanaka, Yasuhiro Nagai, Toshinobu Kuroishi, Yasuo Endo, Shunji Sugawara

Div. of Oral Immunology, Tohoku University Graduate School of Dentistry

[Em]

BFPERIE, MRS <FEL, BEYIHIC
BRI~ E BB S, REREOR
B, BEEZITH BERAEHYHTH S,
BRx 72~ U ZAIFEET BN T, GFHERD
HENEH LT B0, PilghEkE 2 7
1 —F VRO G K B o Bk Ve F2BR A3
fToh &z Y, FEEZOBRET, @5,
UTOBSGE Rt Lz, BlH, 28D LPS %
G Lic~ U RZHUFHERE ) 7 v —F A Ht
& RB6-8C5 A FlRIEHRT DL WML WT T 7
£ TX—KTa v ZNFEHE L, ~7 AT 20
SFUNIZEET Uz, HFHERIC L O RN 2T
J 7 a—F Pk 1A8 OBEIZE>THIA
BRD v a v 7 BFE SN, ARV T
. 2DV a v 7 OIRIERFE A RN LT,
(7]

KD BALB/c < 7 AT LPS (10 pg/kg) #
FURIEST L, 20 2 BT RB6-8C5 (500
pg/ke) EFENRES T 5, >3 v 7 OBEEET
S RBIFT R OBIE, B L OEBROWEIC L
0 FEA L 72,

U 2R ]

FLEEITLL T O B 2157,

@ LPs H54#%., M &I ir FERDEFE DN
Roni,

m o/~ R E M1 W F (PAF;
platelet—activating factor) ZHAET
VEI=A K CV-3988 XD g vy
DFEHLE I L7z,

@

24

@ RB6-8C5 #45 5 HEOMICIVT, PAF
G kB3 lyso-PAF acetyltransferase
(1yso—PAF AT) @ mRNA ZEHL~10 E
ARR bz, ZOBRT LPS Fifg 5 S
NTWRWNW= T AT LR T,
C5 ZRELTWD DBA/2 =T R Y3z
DY a v ZIZiETH -7,

DBA/2 =T ATH LPS #&HIZ LVt &
JFRBC i ER DN EEAE L 7o, L L,
RB6-8C5 #¢45-% @ lyso—PAF AT mRNA &
B~ vo ERIZR - T,

[Z£]

RB6-8C5 & 1A8 |34 9 Bk 2 i i
Ly-6G6 %3 D€/ 7 n—F A5k THD
D FEIIU EORERNS, RO X 5 A=
ALEEZTND, BB, LPS H5I12L VAl
RN EEFE L 7= 4R ERIC Ly-66 2 LT
RPN NS & PAF S EOMEE S, 272
THE747F%Fv—#vav s nHEEshD,
C5 1XZ D PAF FERICMETH D, FOKF
A% LM LTV,

[

LPS LHUFHERIIARIC LV~ v RIZHEEI L
5 av7id, PAF & C5 IZfhhr&ns,

[3CHk]

1) Daley J.M. et al. J. Leukoc. Biol. 83: 64-70
(2008).

2) Shindou H. et al. J. Biol. Chem. 282:

6532-6539 (2007).

3) Ooi M. et al. Nature 282: 207-208 (1979).



B—2

v —F v ik 4 29 L THIER R TEMAL TS

SRR, BEIRIEIA.

(S ESNIE = UN N

JRRIE—, HEHHE=
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Peanuts activate complements via C4.

Toshihisa Kodama, Hideharu Sekine,

Dept.

[ B fAREMEGITAERBEICRS BB LTV D
W, T UAF—MRBICHERCEEL TS Z &R
BB ERoTETWVD, 2009 FIZE—F v &b
i & dvie & R BISHIARTEYELRED 8 D Z &
REN, v~ TRIBITAE—F YT F 74 7FY
— 3 v ZICHIRIEEESBE S L TnA Z LB L
MmETeot= V. L, B—F v i X HHiAIENE
LOFER S IR IR S TR 6T, Fx i C4
KRB~ A MNP FE Mannose binding lectin
associated serine protease (MASP) KB~ v 2 % H]
WT, B —TF I K D RRIE AL I BT o 1
A LT,

[FE] RO E—F oY L OHEET v E=T A%
AW B TH R e Lz, ©—F v Vil
H# (PE) 27 L— b hic@EM{b L. £~ &1
BEHANWTCBIWELZRE L, £lc, FEROFIET
[EAEML PEICILE T 2 S HIAE KR O Clg 2R LTz,
TRWTIT PE Z EHEFIRPICER S L, Mk
1D C3a JEE % ELISA I CTHIE L 7=,

[ RIEMMPE L AR~ 7 A MiEEZ A F 2
— kL7 Z A, PE OFAEEFENIC C3 ILENR

b7z, EGTA Z S L7z Ca®FETFAE T RN ¢4 KB
~ 7 ADMEE WG EICB W T PEIC L S C3
m%i%wanﬁ#okoik MASP1/3 Kif~ v
Z g & AV BA T8V T €3 ThE 10055 L,
M%MNMPKEVWXE%EM%%VK “Dn C3
WA ITIFEA~ T X LERICGED b, AR~

invivol

Minoru Takahashi,

25

Daisuke Iwaki, Yuichi Endo, Teizo Fujita

of immunology, Fukushima Medical University School of Medicine

v AM{E#@EMEL PE LA o FaX—va Lt
Z 5, Clq. IgG2a } " 1gG2b 23 PE & H EAKFFHIIC
W& L7z, IeM KON 1g6G3 @ PE ~DiLEFITHRH S
R T,
BNWTIE, BAR~ U RZEHE PE 2§k
NG L& 2 A, MffEd C3a BEAE L LT,
C4 R~ ATBWTIE PEIZ L B MfEF C3a D
BANE L A Y Z 59, MASP2/sMAP KiE~ 7 A |C
B TR MSEF C3a BEOHEMA —HIH STV,
F 72 MASP1/3 KiE~ 7 TR W TIXPEIZ L » THA
Bl 2 & FFEEIC M C3a &AM L 72,
[%%2] PE 2 X BHHRIEMACIE in vitro IZEBWT
C4 ROHHMPREEZ N L TR 52 ENTBEN
77o Fz in vivollHBWTH PEI C4 24 L CHIE
EYE LA Bl & 2%, Z OMREIL A AR & L
JFURKED 2REENTTDHEEZLNT - T,
B —F o VI K D MERIEELITEEOTUR. EEO
BREIZL-oTBlIERIShDbDEEZOND, 7
— MZEMb S 7 d AR 2 i b3 S HUR
TV A ZDORENS D, VI FUREENT
HPUFILTA XD/ ENH O EHERIL TV 2,
[l v —F v i L AMIRERLIZ 4 20T 5
HHAOBREE L FURE e LTl SN
5o
[ Sciik]
1) Khodoun M. et al. J Allergy Clin Immunol.

In vivolZ

123:
342 (2009)
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Complement Anaphylatoxin involvement in the infection with complicated 2009 HIN1 influenza.

Rieko Ohta', Yoshinori Ito?, Yuka ToriiZ, Hiroshi Kimura®, Noriko Okada' and Masaki Imail’

'Department of Immunology, Nagoya City University Graduate School of Medical Sciences

2 Department of Pediatrics, Nagoya University Graduate School of Medicine

? Department of Virology, Nagoya University Graduate School of Medicine

GILLDHIT>

20094 A IZWHO L VHINIR TR v 7 BHE
NBHENEY 2, BARCENTH, 5 HIH)
W TDoutbreak HEFE 4L, EhLik, &=EH
BUNZHAT LT, BEHE D 9 BIETHEITFH
DA TNV PFICHARTENWL OO, &
FEAL LTZAEBNE, 15AKEA T O/NR &2 Fiic %
s ani?,
RGBT, I EE R E A R
7o LTV 523, imFl e ffiig e bic & 5 fli
IRFEMICOaT 77 4 T b ¥ v OB FEEE
&, BRUIER LA R 2E O HEE RIRBOE
ROOEDTHD, TEDAI=ALEL LT,
YA "HA A P—LEFEXERIL, THIC
FY., ZBBR2MBDEEZEZLNDYY,
FIT, TF747 bFTn3, 2009 HINI
A TN ORBIZEAET 501 E 5 ek
Rt 2720, #ilA 7 v YN B
DOMFEHF DY A S I A >, innate immunity
DIEMALME TdH Hhigh-mobility group box
1 (HMGB1) 72 E D RIEMEME L, 7TF 74 F b
FUUODORBEEREL., SHIZZOBELRK
LT

26

<TFik>

RT-PCRIEIZ & W HINUFT LA > 7 )b P
R LT L W S 722506 (7. 02, 15%)
WZOWT, SV RY, EEHICERRS
MyEHDOHMGBL & T F 7 4 F h ¥ (CBa,
Cda, C3a) JREEZ, THZHHMGBI ELTSA kit
(Shino—test) & Anaphylatoxin ELISA kit
BD)I(ZTHIE LT, E2THEEDY A FIA
Vo A EE Imultiplex beads—based
assay (Bio—Plex Pro Human Cytokine 27-plex
Assay Beads Assay) THIE L 7=,

HERLBED

EENG 3 HLA (1.0 = 1.0A) 2B
% I {EH1Cha, Cda, CaDBEARE L7=L Z
A, ar ba—iE (BEESHHEDRNA
TNT UV HRE) CTREAIVAERICEEL
ALTER, BEMHEE 2 b e—ABTEE
REIRD NI o T, 4EAVIZELISA
TOREFETIE., NELHICsa—desArg,
C4a—desArg . C3a—desArg & . & M:ALHICHa,
Cda, C3aZ KRBT 5 Z LT TERV, FHEK
JEVEL U A ARG AT BNREAO IS B8 S 4,
FE D 3 B LN OIME TiE, 1M &R



ELRRNRET DRETHDH EEZOND T
W, ERELEEE o P — LEETENED L
Nighol- LHERIND,

FENSH A4 HLUKE (6.7 £ 3.00) OMiE

ZREEHE L, SEomiE & ki Lz &2

A BEEICB N CCalI B EICIE T AR LT
(p=0.029), —7J5. Cba, CdalT M & [E115 #i
THERZEZTRD N5 7-, C3alkCda,

ChaDfEIZIX, ZNEAHEN B D OEND Z &
N, Al EERE LR L 72 A
b, BT, C4alCoaMETFLTL 5D
TRV EEZ LN,

WICEEEE L, = b — A BET, 27H
DY A R HA 2 EIMGBIOEEZRE LT, 2
he— VEEL BB LT, EIELERICB VT,
IL-5, IL-6, RANTESTHEIZEEE R LT
( IL-5 P=0.001, IL-6 P=0.002, RANTES
P=0.021) ,

WIiZ, THF7 4T hxvvk, 2TOY A
kA v R UHMGBL DARRE & F~7-, C5allds
W, IL-2 BN R D b iz (P=0. 025,
R’=0. 200), C4alZ->W\Tik, IL-1ra& 58V HH
R332 B (P<0. 0001, R*=0.72) |

27

Eotaxin(P<0. 0001, R%*=0.547) , MCP-1(MCAF)
(P<0.0001, R*=0.495) . PDGFbb (P=0. 004,
R*=0.307) . VEGF (P=0.008, R%=0.272) & & 4
AR LN, ClcB W\ Tik, IL-2
(P=0.003, R?=0.320) & IFN- y (P=0.016,
R*=0. 226) IZAHBE SR8 8 BT,

Bk, 20094EHINIA ¥ 7 v T A
VARG BT A EIE(MOBERE LTT 7
47 X OBEERET HRERITE LN
oty R AAREEC L DT T
47 bR U OBMREREEIL. RIEMEYDE DRE
AWKICEET 5 2 E R IR,

<BEIERD
1) F. S. Dawood et al., Engl J Med, 360, 2605

(2009).
2) C. Fraser et al., Science, 324, 1557 (2009).
3) T. Kamigaki., PLoS Curr Influenza, RRN1139
(2009)
4) M. A. Flierl et al., FASEB J, 22, 3483 (2008).
5) D. Rittirsch et al., Nat Med, 14, 551 (2008).
6) J. C. Schefold et al., Shock, 28, 418 (2007).
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182 9 197 3k K562 i Z T2~ 2 B E MR IR LT VBT 5

AT R b — 3 A RERE DO E

LRGN
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I
5T RSB

The role of a partial apoptotic system in the hemin—induced erythropoietic model of

chronic leukemia K562 cells

Hiroshi Nishiura,
Dept. of Mol. Pathol., Faculty of Life

[IzU i)
TR M= R MMEAAERET S S19 VAR Y —AEAE
(RP S19) —&fKiZ, #ifA Cba L& 7 &% —(ChaR) Z 47
LTT AR b= AEIEERA & BER - v~ 7 n 77—
ELEM ZF>[1], 6> T, RP S19 —&f&K - C5aR
HEE, 7 b— 3 AR LR o LB R E &
5,

IH, RP SO BETEENEROX A YEL R -
7T 7 CEMESEOMELY, =) RafRx
FURRP SI9 HEREDOHT R b— ZERICL 5
IR BRER AR S s S vz [2], — 7. RIFERD
RS AICER AT AR b — AMERP~ 7 0 7 7 —
VI X DB BEVER N ULETH D0 E D ORI
IE, WEDEFENTHRN [3],

Tz ld, BT R b — R ko> IR 3Bk 3k
DRP S19 “HEMRIZ L DARFERARE L~/ T 7
— PO ARG 2 N E Lo, & O 2 MREES
L7z, Al B K562 Mo~ L ikE
PERIMERIE[4] &~ 27 v 77—\ X % itz st
A DOERD invitro BT VEREEL, TR b—v
2SO R L~ DG ZET L7z,

[ ]

(1)K562 iz, @D 30 tM ~I UfFEEFE 1 nM
YA 7 BRRY -4 g/l Tha—REINTFO 25
fFIiZ T 24 HEEEE L bR oEEFENE L E L
— P —BAMBE CEIE L7z, (2)REZEEBE RFP
REASE K562 MR REIRIEER & R B RS GFP
P A MR HL-60 MR d sk~ 7 a7 7 — U & itk
U BAZ AL 2 (i AH ZE DS 3 L OVFACS IS THIZ L
o B)VT AR M=V AEEORE ZRETT 5701,
<~ v HrADFE TR F— 2 2T D

28

Tetsuro Yamamoto
Sci., Kumamoto Univ., Kumamoto, Japan

K562 (R-K562) fikk 28 L, LB O RFHE
bz L —V—BMEECRIgZE Lz, WEIZ, TR b—
o AKEREFS L OVRP S19 Bk - ChaR ME ORI E %
W4 Do, BABEARLE Y= AZ LT
BELZ,

(%5 5]

(1)K562 MR, #H D 30 M ~3I U 1FFETF 8 AR
BERIC X W RIFERE THbT 208, FRLIED S E
WIS 5, LdLoInM YA 7 m ARY > -
4g/L Zva— AN 24 BREEERICE D, KR TIE
BB NFRMER N BIE T& =, (2) K562 AU KIRF
ko itz s, HL-60 Mgl ~rur 7y —JIZH
BEN TV, (3) R-KB62 MM TIX, RFERETOD
IAEDBIEST DL E BN T AT HE I F—F
ChaR - RP S19 —HAKDFIE H B/, £ DEE. HL-60
Mk~ 07 7 — U K D AL & 38 D 722
> 7,

[B£]

(D~ X DRMEREFEITIT A 7 AR
Uy om7 R b—YRER, B Ara—RT L 5%
PEROMRHE, v T (1D FET A b— 3 ABER
BOBENMLETHD, (2) CbaR - RP S19 B
HOIRMIRTLHERE~ DR G R ST,
[sciik]

[1] Semba U. Am J Pathol. 2010;176:1542-51.

[2] Flygare J. Blood. 2007;109:980-6

[3] Droin N. Front Biosci. 2009;14:2358-71.

[4] Koeffler HP. Blood. 1980;56(3) :344-50.
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PRFRAFSLRR AT & > 2 —HFFERT « 4y AR,

AERET?, WE FA ORE B

PALHEE KRB R SRR SER - SR

IL-23-independent enhanced IL-17 production by lactic acid

Norimitsu Inoue', Masahiko Yabu', Hiroaki Shime" 2, Misako Matsumoto®, Tsukasa Seyaz, Takashi Akazawa'

'Molecular Genetics, Osaka Medical Center for Cancer, “Microbiology and Immunology, Graduate School of Medicine,

Hokkaido University

Hxrsic]

IL-17REAE & i x 70 B O % R B0 JE [ O RIE
L DR EMEN IR SN TWD, IL-17% AT A ThlT
HIRIZ, Naive THEFEZ>SIL-6& TGF-BDIFIE T TH
fbFE SN 523, IL-1b, IL-23, IL-21, IL-2272 &
OV A A NCL ST, 2O EMEESND Z
ERFEINTWDS, iz, TRAX T TV UE2
MR DIEME(LIC K D C5at Th1 TR D 43 LR TL-17
FEAICEET 5 Z LwE S, Th1THRRCIL-17
OREETHRIEN, fhx ZEFICE VRIS TY
HZEDBHALMNIRSTETWD, Frxld, FEEE
TORVRY T LT, FEHOSW SN DHIEED,

Toll-like receptor (TLR) 7' J /v & I E <.

IL-23D WA RET D Z Lok, IL-1TEAZE
ML EEWMELLEW), S, IL-230E5 L%
DRI Ko T, SLERAS, TL-1TEAZHMT 5 2
LEBALILIZDT, ®ET D,

(7]

(1) MHCZ T AILIZ#e/R & v7-0valbumin (OVA) ~7
F RE2RHBTATRFN I VAV 2=y Z70T-1I7 T A
Lk 72> & CDA* @ & C57BL/6 ]~ 7 A il A> & CD11b*
MR L, ABEFEET CENLZRAHEL,
IL-1TFEABZRIE L,

(2) IL-12, IL-23, IL-12p40homodimer ® B 5% Kagt
L7z,

(3) IL-17TEAICEE T2 Z &ML TWAIL-1B
D5 ZRE LT,

29

[ ]
(1) HTCDAOLHUIA, HLIL-12p4050RIZ K 2 BHE EBR K

. CD40L-CD40AH AAEIC X B IL-12p40 DFHE A3
HECTHDHZ EEFEA L, UL, HLIL-23p19%L
RIC X B BREFER) S, IL-1TOEAHERIC, CD11b'
& CDA R O HRE3E T, IL-231B 5 L T2
ST o7, F72. IL-23p19DmRNAD ZEH]
IFFE I N2, IL-23 AL, R ShenoTz,
(2) IL-12p40% %7 2= MZH2320% A M F
A > 1L-12, IL-23, IL-12p40homodimerd 9 %, IL-23
DI, IL-1TPEEZHERR L 7=, ILER D 23 L v 58/
WIL-1TPEAE 2 H858 LT,

(3) IL-1BDFEAIX. HBIZ LV (L L2207z,
IL-1bDBAEIC LV IL-17TEEAE, F L <IflShic
25, FLERIC X B IL-1TEEARRIIBIER I N,
[(BE£]

Ao[al FLERIE. TLR Y Ao FOFEAE LRV IREE T,
IL-23TiE7e <\ EITIL-12p40 2 G Lo F Y A b A
VRV IL-1TEAZ TR L TV D FREME &2 R85
5T — 2 5T BRI O X S A B RIEIRRE T,
IL-23k 0, & LAIL-23FEEEN R IZL - T
IL-1TEADFTE SN TV D ARESELRE X 1,
IL-17TREAEICIE, KV EEXS LV, 5%, L
EE AT HRAD = RARIL-23 K ER 2 BT
IL-1TPEA TR B 2 i B L TN & 720,

(2% k]

1) Shime, H. et al. J. Zmmunol. 180: 7175 (2008)



BRIRAIE MyD88 #EEKIZ & HNK Alfid ooy AL A%

WA

' MIHRTL R OIEKRL EREHL WARERET R, REE

FEARDH Y VRN —°
B E R FEREBEE PR - SRS, RIS AR &~ & — BT - 0 78155,
SRBRR FE AR A R SRR

How myeloid dendritic cells drive NK activation via the MyD88 pathway

Tsukasa Seya', Ryoko Sawahata', Masahiro Azuma', Hiroaki Shime', Misako Matsumoto',

Norimitsu Inoue?, Takashi Akazawaz, Yukari Fuj imoto3, Koichi Fukase®"

'Microbiology and Immunology, Graduate School of Medicine, Hokkaido University,

“Molecular Genetics, Osaka Medical Center for Cancer,

*Department of Chemistry, Graduate School of Science, Osaka University.

I U ®iz]

ARG D 1A 1T type T interferon (IFN)
WICRFES NS AR 72 A R A VIRE & F Tk
<NK MifaOTEME(RICRE S D, NK HERIZIL-12,
IL-18, IL-15, IFN-a 72 EDRAEAT 4 =—F —IZ
X o THERMRIERFEICTEE LSS, Zhéix
BIINK A AR A f i AP L Ml B I L » T
BIEMELT 5, T o0& &, BRRMIITRE 72 RL
WRBIZ 7 T ARERH Y, ThEiiLdhd 2 RR
ITFNRD D, FexidToll K (TLR) ¥ 7
NIg B NS — k> TR 5 7
VBB ONK TEVELD RT A4 TICEETH D
TEEAFHALTCEZ (1) , TLRO Y 7 FIVREILT
K7 B —45F, MyD88 & TICAM-1 (TRIF)IZ A A v FHk
238 0 MyD8SHR I LM AE M )i B Mg 3= RAE D AC B
(2. TICAM-1 #REEILEIZtype I IFN #FBEIZED S,
T4 [ IMyDSSRERE . TICAM-1 BN Th TR 2 -7
E— R CRERMIRIIC NK {EMEbRe 2T 5352 L %
REFI L T& 72 (1,2) o ARG TIIMyD8S R #& ONK i
MEAVAERE A TLR2 7 2= R I, diacyl lipopeptides

(Pam2Cys) % FVNTHEMT L. peptide BFIANK &
HALICERS BI5 35 2 L 2B A LIcOTHET 5,

30

(7]
(1) TLR2-/-, MyD88-/- mice |[ZHRMF (ki K) LY
EE &z, TICAM-1-/-, IPS-1-/- mice IL4#F%E
BCER L7z, ~ 7 AIETSPFERETEHEL, 89
EErIES (bUREKRZF) ITit> THRko7-, (2) =¥
AR B2 D NK AT gD S BES I HE
S>THE L=, (3) K%FEPam2Cys 1L Staphylococcus
aureus @ database (DOLOP) 7> & EHEME (B KHE) T
ARkENn7- (3), (4) Cytokine IZELISA (I2X - T
ER L7, NKIEMHEAGISEERIRIRL (B16D8 or YAC-1)
Z51Cr 7 ~L U CRIBE B TR 2 I E LT,
(R & B2

Wild-type mice #f KMl fd % 4 f& Pam2Cys (1 —
19)100 nM EiEA L. 4RFRHIHRICNK HERD 2 RIE0Nn 2
T24 REfEIE < ENK MEATEE(E LTz, Trans-well
assay, PUABHEZ: E2>5B Z ONK HIFEME L IZiR A
K124 B9 cell-cell contact ICLk > THEIN
%HZ EAVHBA L=, TLR2, MyD88 KO mice 75
L 7 BRI 13 Pam2Cy stz & ANK 1EME L 2 ff w9,
TICAM-1 KO mice ASHRMMALIINKTEMEAL A &8 L7z,
#E o T, MHIRHIAE X TLR3/TICAM-1 FR B LLAM T,
TLR2/MyD88 #%B&IT & D NKIEMALR I 2 FF> = &3
HBA L7z,



Pam2Cys D27 F RIZ 2 CONKIEMAL & fit
L7z, Pam2CSKKKKZATLR27 Z =R k & L T T
W%, Pam2CSKIZ NKIEMEALAEAIZHE < . CSKKLA B
EEIDRHNIEINK Z2IEHIL LTc, X7 F FOR I %10
EFREE & 55 & Pam2Cys DX 7 F RNCHIT < IZLys
BEatedra. RONK EM b EEE L, —J7, NR
Cys DUTFIZProRRBi/K T X BEMIIET D545 NK
IEHEALIZFR R E o T,

Cys D% DPro/Leu/Ile% Ser/Asn \ZEH#T 5 L
T D DOEHAPam2Cys peptides 1INK {EMEALRE & [F]
B U7z, LA b2 SRR AR AR M ONKH AR TS P kT
BESROTICAM-1#REE (4) LASMIMyD8SHEFGIZAK > THE
bivd Z ENHALNIR 2T, S aureus DPam2Cys
X 2 ONKIEH LR 2 BIR L 2Wb D H Y . £
NOIERTF RESNKER-EGEEET I/ BeE
L THDHZ ENFEH ST,

ME DY RTF RNK M EH L LRn X
IR LT B HIIARB T 523, REGSHfe O 477
RABMEFRHFEMEIR YL D AL D 7o 1T T ONKIE AL DA

SEMETAERICEB L b LR,
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(3 3Tk ]
1) Akazawa T. et al. PNAS. 180: 7175 (2007)
2) Azuma M. , Hatsugai R. et al. PLoSONE (in press)
(2010)
3) Fujimoto Y. et al. Chembiochem 10: 2311 (2009)
4) Ebihara T., Azuma M. et al. JExp Med (in press)
(2010)
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RIEBAEIZ IS 1T DR DOTEMAL & BEE O et

Sdwehi L AR PUREIER | SRR BIRE N RIFE T

EICIEM V0 KPR,

FTRFIE .

R O /IR 1

"4 B AR RE I, 4 BRSNS, REAMEIRVITERT, 7T A AT v 7 BREE
YR AR (4 E B SR

Complement activation and procoagulant state in Xenotransplantation

'Department of Applied Immunology, Nagoya University School of Medicine,

*Department of Transfusion Medicine, Nagoya University School of Medicine,

Department of Transplant Surgery, Nagoya Daini Red Cross Hospital,

*Department of Developmental Biology, National Institute of Agrobiological Sciences,

SPrime Tech LTD, *Department of Surgery II, Nagoya University School of Medicine

(H&

. BM] BEBEICRW T, TEREHR
Gal HiJF) KW~ % , & MlitkIH&EE T
DAF,MCP) EA T ¥ Dlggr & ffi~7-, bk &
OBHERER T, BEEREEC L 200 & 548 7S R
Lo TWND, FURPUARIGIT & 2 fliARTEE D]
RRIZESTERI S TWDDD, & DWW ITHEERE K
FOHFRAEEIC L DERROTLEIC L DD
fig Bl S TRV, BT C Ol R O 3%
ERHEIC LD L S IZBb> TV 2O RET L, 7
2 LERBEOBMTHF LAV OREENRRE S
T D HI%EREIK ¥ human thrombomodulin (hTM) o
MAEEIHIRR b RE L7,

[J7ik] 7' % &N E AR (PAEC) (X, hDAP-TG pig
& a—Gal HURZ GIKr§ 25843 EndoGalC-pig Z T
A i 7= pig Hi 3K PAEC (hDAF/EndoGalC-PAEC) % Fu»

(alpha

(human

72o hTM % electroporation {Z & ¥ PAEC IZEA L
7=, #Hiffft bLiE & PARC RS &, 1gG, TeM, C3d
kA% flow cytemetry (FCM) THIE L7, EEEZ D
JE1% %, thrombin generation assay |2 & o TEEAl
a2

[#5 5] hDAF/EndoGalC-PAEC @ & | e i ik o
&% C3d b L P17 Z HuikAli (TeG, IeM) 1%, wild @

32

PAEC |Z btk L C 50%3MH| L7z, hTM 28 A L7z,

woE X
hDAF/EndoGalC-PAEC {2tk L CHE ZRMHNIX /20>
Too — HEEE R ORETH 5 thrombin FEAEIZ, (wild
PAEC, hDAF/EndoGa1C-PAEC, hDAF/EndoGalC/hTM-PAE

hDAF/EndoGalC/hTM-PAEC @  C3d

C:6. 741U/ml, 2. 081U/ml, 1. 191U/ml) & A & 72
BT, Y

[B52 IR NEMla~OPUAEEZIMZ, & b
ORI T2 M D & ARG 230:0 |
S OICEEERBIGISND Z Db Tedd, 72
BEERAEIC IR+ TH D, HLEEBERF O
thrombomodulin (TM) i%, 4[Al C3d DOILAEMEHNTIL,
ARREIADLNRD 27203, C3a, Cha & AELT
% TAFT Z1EMEL T2 Z &BmbnTnd, M7
FTT74T7 MR EMGIT DT LAY, thrombin FEA
WEDEIIZHbsTWENERRD T LRE5H
DFETH 5,
(2% k]

1)J.C.Roussel et al. American Journal of
Transplantation 8:1101-1112 (2008)

2)Y.Miwa et al. Xenotransplantation 17:26-37

(2010)
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IIRFER - BEF
AREK - BUER
'Dept. of Dermatology, Kawasaki Medical School

Dept. of Dermatology, Hiroshima University Medical School

HFRBBRME RIIMALT LV X — & REd
LREEERNEET2HRBETH D, 4],
YR TR & ZRIRFITIRSL L 724 Clq HUikmst:
DERRIBIRMLE K DIEH] % FRER L 72 D T
T2,

CHE 5]

31 ik, 2Pk, 2005 4E 10 H B SRS 2 H
BIDX R 0iAEICTAT vA FRRIC
TS 5 H5EIRE T 2006 45 2 A 4B &2/
EN=2, Ik, IREERO M, mF~
A, PEEICRIEMALBE 2R T, R, 4
BEITIIRFRL T RERFERO T, Fuzhuk

(ELISA) % 21.6 & 95851 Td 2 M3 R RHTA
T2 CREEMC C3 26. 7 mg/dL, C4 3.7 mg/dL.
CH50<10 U/mL L AERAHAMIE2 H v . Cl
inactivator IXIEH THo7=M Clq FEEHE
BEA 39.8  (<3.0) pg/nl, $ Clg HriiRGHE
Tholo, R RE OB CITmE A
FA~DZEE A MEKIZE R A D, HIEHURE
BRlE CIIm A RE, BLJRBEEIC 166, €3, Clq DL
%% D70, AR MIE 2 £ 5 FRS RS

LliL, PEDODATaA FE, DDS WK
TIRPRBRLE LT SR IZTRIRIREIME & 72 0 |
AT aA RSV AFEITES), A VRS T
7ER L NIRRT IR Y 2 & i

&, BIE, KBRFHEICTI 2T/ —
NBETZ = FNVAIRICE Y BEZHTND,

AR 2 IR DFEAT % 0 P R IR R O MR T
—AZHEFE L= & 2 A CH50, C4, BTN C2 3%
LIEETH o7, F£7, C3 {EME, C3total
% ACH50 HEMRKMEZEZ R L Tz, —7,

33

C5, C6, C7, C8 K TN C9 (LT & A L EYEE T
bole, LEORERID | IR L 2 #%
oW TRELIERESATWDBITH D
ZEDbhrol,

& Al K i GE ME 3 R B AR I R
(hypocomplementemic urticarial vasculitis
HUVS) 13, 1973 ARITAEAR AR LAE &
& BT, FERRBRALNE, Floi3mEwE, B
Hie. BEfiZ. MM, BREEZR LR
73 hypocomplementemia with
vasculitis and arthritis & L C#]® CTit#k
S, EDH%, Zeiss BIT LY FRRDEES]T
R Clg EIHE LB L, ffFF O Clg
WBERPGETHLIEBHLNERD
hypocomplementemic vasculitic urticarial
syndrome & L THRESNIZFERTHL Y, K
%%HCM’%?%I@EE?%ﬁéWTﬁ
HEt, ZBCETH D, ThIRREI AL
K%k?xﬂiwit_ﬁﬁfbéﬂﬁmm
FUADSERRIC TR LI BB AR D 5 i
WD Clq I8 5 collagen—1like region &
e L. CLICHE < itk iy AR 2 15 Mk
LTRIEICELS D LELTEXLRTVS 2,
ABITHHL Cla FUAITBIEDRFfE L T 7223,
PURAN & B OMHBIIFR O 2o Tz, FK
R MIE S ZEH TH o7, &RREE LT
BB L TuARuy,

(2% 30k ]

1) Zeiss CR. Am J Med 68: 867-875 (1980).
2) Wisnieski JJ. Curr Opin Rheumatol. 12:24—
31 (2000).

syndrome:

cutaneous
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FEMEE AT/ 0 B RIE 4 EFIZBIT S MbE/ Zmn—F 1
1 C5 HUAR (Eculizumab) DRI L ONEZLEMEDORET

FHiAE, LR, BERE, NI, e

BRRERKRRES R -

18 PR

Effectiveness and safety of treatment with Eculizumab in 4 patients with PNH

Hideyoshi Noji, Tsutomu Shichishima, Hiroshi Takahashi, Kazuei Ogawa, Yasuchika Takeishi

Department of Cardiology and Hematology, Fukushima Medical University

[H W] RAEMER B~ 7 v v 2 RIAE (PNH) 131
MEHIR L~V TOPIG-ABEFERICL VK
T M YA C glycosylphosphatidylinositol
GPD) 7 h—HEANEEXET S0, M
BRI (RN LmARER & &2 RKTHR
M BEOMKRB THD, ¥, PNH DY
R L L CHAEMICH L CIXBIB R E AT
oA RN M7 raERffsncE
TEDNHEERRDRP G LN LTV 2 e o Tz,
BT BA%E &7z Beuli zumab (3484 C5 12545
BEFHEEZ © MEE ) 2 o —FAHIKTH
0 . YES T PNH JE B O B AV I~ D A 20 23
R ET-, AlEl. F 41X TEculizumab phase
I study) (&0 L 7= PNH4 JEFNZ R LE 2.5
HIZIEY Eculizumab 85 LD T, D%
R wetiisd s,

(] *520% 36-60 ik > B 2 filds L Otk 2
Bil, JEAE SR ATSE TRt i R 1 B3
2 HARFFEEE] > PNH O AL HEICHE © T2W
S A7 B PNH 23 2 6, B B4 PNH2 5]
THAMAKIFEME TdH -7, Eculizumab 600 mg/[A]
SR FEZ R 1 B AR 4 BT L, £ 0%,
900 mg/[a] % 2 W S EHE L 72, Ecul izumab
B 5-BAARTE X O G BICERRAELR . ARAH Mk
BRE., ELFRE, 7ua—HP A FPA R —ICX
5ARMERICIIT 5 CD59 DRBEMRFT LT,
[#& 5-]Eculizumab # GRTOMA T — 13 Hb 8
+ 2 (6.2-10.3) g/dl, WBC 5200 *+ 2400

34

(2800-7300) / L, PLT 16.1 £+ 5.9 5 (9.4-22
7))/ ul, Ret 16.1 + 10.3 75 (8.1-31.4
J5)/ul. LDH 1753 + 744 (1064-2650) IU/L,
CD59 KHBARIMER 63.4 = 18.8 (48.2-90.9) %
T&Ho72, Eculizumab &5 . £JEHIT LDH
WECTIA L, 1 A#IZIX 179 + 55
(108-223) TU/L & IFIEEFIL L, ZO% bR
L7z, Hb IZBSERI TIRAIZHEE L, 6 » ARRIZ
1£9.1 £ 2.8 (6.6-13.0) g/dl L7220, #f
2B LI 5 R 1REB 0D A A3 AR if BR g .
2 AL 24T S22 TH o 72, CD59 KRR
M ERDENGIERIER TR A ML, &5% 6
» H#%TIL88.6 = 13.1 (69.2- 97.5) %& 72
D, ZTORITLE LT, WBCEBLUPLT idZth
Z1 3600 + 1500 (2400-5600) / 1 L 3 X TVPLT
13.4 + 2.8 5 (10.7-17.2 7)) / u L L #BEE DR
PMEME X T O HEBETIRO R o7, .
REBCIMARSE % FIE L 72030 7o, 1R8I %
LT 14T 2D 38 CLLEDRBMNRL B,
F1BITRIBIORR RIEEZ & T 3ME A =
L72As, Wb HrAEAl e 818 Tl IR
Lz, ZDMOEERAEEFRIIR NI -
12

[BRE X O Eculizumab 1ZJRRED B2 5
PNH SEBI O A MIZ K L TEZTH Y . 232
RREE I, SBITMEELEY & 72T
PNH JEf|-~0 Eculizumab iR L v B
T RELEZ BN,
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BEMEMEE (HAE) 6 %R OBIs T

WNFEEZ ', EAWE . AREECM RS

BONZER T EERREE . RS,

EATFIA Y BTHIRAC, &, AiE— T, REE 1 AR S
PN - IBIER - RUYEPIFRL,  * E SRR R P
SEFY U TFEEAR Y )=y s EEERR. °ESRBTESEEER X —,
® AATRA SR ILER 2 —, TSR, 8 ARE) Rl

Genetic analysis of 6 patients with hereditary angioedema

Takahiko Horiuchil, Hiroshi Tsukamoto?l, Yojiro Arinobu!, Yasushi Inouel, Hiroaki Niirol,

Shigeru Yoshizawa2, Eisuke Shono3, Kazuto Takamura4, Haruhisa Machida5,

Kaoru Tsujioka®, Junichi Maehara?, Koichi Akashil, Tetsuro Yamamoto®

1Kyushu University Hospital, Department of Clinical Immunology, Rheumatology and Infectious

Diseases, 2National Fukuoka Hospital, 3Shono Rheumatology Clinic, *Fukushima Seikyo Hospital,

5Ureshino Medical Center, Japanese Red Cross Wakayama Medical Center,

"Saiseikai Kumamoto Hospital, 8Nakagawa Hospital

<FL®Iiz>

Bt EEE (Hereditary
angioedema : HAE) 13187 5 RFMED
FHEEZEME L, LI UITEZ 2 RS,
B eI IE 2 295, £ OWREIT
Clr, C1s IZ T 2K+ TH D C1 1 &~
b & —(CIINH)DO XIS L < 13 RE
WL DEBEHERTHD,

KM CIIEEIC HAE £ Z — 035 &
1 HAE OFREER OHIE, 16K
DWESL, BB T EE O BB IHINITH
NTW5, —AARMTIE, AREZIILD
& LT RRB R B RITEHE L Vo TR,
AFNZ I T HAE DFBEIE % = 8 27,
REZMIBICAT 5 7202, MRS Tk
44, THAE # A K5 A 2010) Z{ERL
o

ZHLEBERKESEZ T, FAEHIX HAE

35

BEOEREEML ., BROBGIETL L
T, WEREREZRET SO OEEAE
fTrz el

<JiE>

HAE 2% 6 % 6 5 (B 2 i, £k 4
%) OFRMMAS DNA 2 L, C1 1 >~
E X —EEFORERICOVWTERZDE
A FRNT LT,

<fERBLOLVITEBE>

AT ITARRE &IV M
ho U O—ERER (24]), —HEE
BRICLD—EOT I MER 26, —
WEREIZEILZTZL—y 7 F ), —
WEFAICLDZZ7L—av 7 b 16 %
iz, 6 FlF 5 Tk Cl Bl TFO®%YL
BTy V6 LIBICRENEFEE L, K
WEIIAFRIZE T D HAE Eis B ICB
THHDTOEELESTHRETH D,
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R EMIZ BT 5 TEP B{s T Dl

oA, bEE, B
FRURZER B E A R TR AR A K

Evolution of the TEP genes in arthropod

Reo Sekiguchi, Rei Uesima, Masaru Nonaka

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

(i L i)

FHEEMW OB RITERGIED B & LT SR
R OPUERSE & RGP P DRI E A2 R L
T2, MEROFTLESTHD C3IETF AT AT
WERHZ 7 E (TEP) ThY .| MRS D a2-
~/7murnu7) s (2M) FLEBIZTEP 77 XY
—%FRLT\5, TEP 77 V=T C3 777
V=t a2M B 777 U= A S, RRE
WCHY 777 ) —2B@D6N5TEMn6, TEP#E
BFOEREEY 77 7 Y —~O5 T Tl
<. HRAEYY & FEAHRFREN O 43I LIRS 5 = &
BHELNZINRTWD, Flo, MY T 77 I U —
1% Z IV E TRIT SN2 2T OB AEY CIEED T
BINEHB,. BHTT77IV—FE KT, vavY
a Az VB PR LICREELRN I AL
ANZ72 Y | Lo TEEE R R b 2
LRI LT,

BUEDH RBWIMITHR. 2, $cfa, NEEMIC
ST HNDN, C3EBRATED T 7 N =IIFET
%I, AKHEDOYa v Ya v, A ETHIC
FEELRNWZ ERHB LTV D,

Z I CABME T BRI R T A REICER L
B = (FEEM), Y27 (ZRHEM)., 7F (Bf
#iFq) [ZOWT TEP 7 7 X U —BIn FOF E A R

36

T5Z LT, BN O TEP &5 T OO
BERAONITDHZExzAME L,

(7]

BEAEI O C3 [ CRAZ SN TV DT A= AT VD
SN E SN THIR T F A ~—2{ERLT-, T
TA<w—%HNT, &2F = EFANE» S L
RNA 735 RT-PCR Z4TVY, C3, a2McDNA D45
DERGBLENE F\ T T A
v —%&{FR L, cDNA 225 3°-, 5°-RACE %47\ C3,
2M B DO RRAFT|ORE & il T,

[t 2R

TH Y N N T (Hasarius adansoni)?> B 13
3 FFEOEFIDFGF 5 A, BLAST MR & OSRAEA#T O
FERNG, 2FI V777U —IZ, 15T a2M
BT 77 IV—IBTDH I LB LT, BAE, 3-,
5-RACE IZ £ ¥V Z11 5 D cDNA D& FEH| O fiRgi
HETE L bIT,

Japonicus), < 7 7 ¥ Y AT (Niponia nodulosa)\Z->

FEELHUKD 200bp 2 157-,

AV J =&~ 3 (Petrolisthes

VWT RT-PCR DT 5,
(2% (k]
1) Adams,M.D.et al.Science 287,2185-2195 (2000)
2) Consortium,T. C. e. S. Science 282, 2012-2018 (1998)
3) Zhu, Y. EMBO J. 24, 382-394 (2005)
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L

B !
DT - 5T

Dimorphism of the PSMBS gene in Polypterus senegalus

Naoko F ujitol, Kentarou Tsukamoto® and Masaru Nonaka'

1Departme:nt of Biological Sciences, Graduate School of Science, The University of Tokyo

*Institute for Comprehensive Medical Science, Fujita Health University

<X U®IZ>t b MHC 838213 100 PA EOFRBL L
TVWABGINEBEICIEET D, ZORNTIX
GEBEEBA T NS EEN, MHC 7 7% 1, 11

BinF 72 EEBREICEET 58 FORR LT,

BRI B D D HlifRR Sy C4. C2, Bf 22 & D
F b ZOEBITFET D, MHC 7 7 2 1, 11 &
51, ROWIERR Sy &2 & Te 7 7 X 1l Bis ¥ O%i#
[EFREOEGH A FEA L35 MHC SEIOFEE T, #K
BREOY ALY MIELZFHFHEMOA R
HICBWTIRESNTE Y, BHEAEOHEL LI
RN A SRE MBI OIS L 0 S Xz
boLEZ NS U, Lo Las b e fEit
ST, 7 TR 7 7R fiRkEETFRERER
BARDYAE FICHFELTWD, REEEER T
BT TFAR—ERT 52 & OBEFRIT I
SN TELT HEEMAIEDO MHC BEEBE R T DT
X% OBMIAT S DDOFERNPY 2525 H0 L #
o0, HEAEOEMBE TS 72X
—HEE R RO NEIRTEAIATH S,

PSMBS (35 E 7 mT 7 YV —LEHET 597
2=y hO—D2THDINR, Thixka— T 58
X MHC fEIRHICHTEL ., PSMBS BinT- &7 T
A 1 B OBEREZESHITHEERETHRZNT

W5, 20 PSMBS (Zid, FEREMEAZIRET 5%

37

HICBEARBZT7I B0 &P AL b, SIS RMEMN
Rip 2 L B —oDRENEET
“REETRA Y BT T v, TETR

2 p

FEINTWBD, FBHEEWOELERETIZ F &K
DOEIPZEHE > TRV, HILET A B0 L

EHL, AZHRLT 7Y AV AHEA Vig—F F
RifiE Ko7, A RMPOFIIZF R EF T
U R A R T E B AT Y v EFHAL TN
Lo AVTTFTNDA FRIEE, $ATEI ATl
ARBIEFELTC, BT T7 40y aTET I
ELTHEL, ToELBRIZEERR b5,
AIFFEIL. T D PSMB8 BInF D R OFFE 221
{LRBOEEZH LML, FRICEEAENE
DY T AZ—HEE DAL S L7z D h % fif B &
HZERAMET D, . AEEHEEDOLE
e8RS L 7= PSMBS 815D %D, 7 U v
LLTORFEZHAMRICT 570, REEE & bIT
WEREOIIN—T BT OREED YL, R
HIZ o L REaRY 7T v R (Polypterus
senegalus) ZHEHTIROY, PSMB8 BT % T L
e

<FFE>TRO 7KL 0 RNA ZHH L. fth#hd
BETOESNE S EITHER LT HER S
£ % RT-PCR., K1'5-, 3-RACE IZ

D PSMBS i

FAw=lE



£V PSMBS BIZFDRREDOEERIZRE LT,
<FEREEBESKY T AANLIE _FEED
PSMBS8 HAn TN EBES iz, RFEMTORR, =
ODZFEEOREB L. YA, BT T 74y v,
P4 D PSMBS BInFD _FHi e Kr T AKX —
AL, RICEFEEZ b OHEW_RHETHDLZ L
PRENTZ (T, BIFE, R Bk 28 fEik %
AW ZA L 7I2Eh, ZhbB T I/ "5 m
T DONTNTHDDOPDEHEIT> TN 5,

01

[

300 ) 5E ~PSMB5
_{f a

E+PSMB3 PSMBS

*5 $PSMBS
T Ay 4% PSMBS

100 QI AA
E:*v;wa

HKYTFLRA
[T ANLIA
FIUNI A TIF
[ I5E-vV
AR LY

100

A Rt
(ANVIY)

[X])  PSMBS &fn 1 DO FEES| % T, Maximum
Likelihood ¥EIZ X U v 7= 451 Rfitst

38

<BF W >

1) Kelley, J. et al.: Immunogenetics. 56,10 683-95
(2005)

2) Tsukamoto, K. et al.. Mol Biol. Evol. 26(4),
769-781 (2009)

3) Ohta,Y. et al.: J Immunol. 63, 771-81 (2002)

4) Nonaka, M. et al.: Immunogenetics. 51,1 86-92
(2000)
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Diversity in target-recognition of carp serum collectins related to the lectin pathway of the complement

Akito Ichiki, Haruka Tsukamoto, Tomonori Somamoto, and Miki Nakao

Department of Bioscience & Biotechnology, Kyushu University

L twiz]

R L 7 F R E LR TR O D E AL
R T, FOEM LI = 7 —F U EREBE L ST
B L7 F N X DPESHREHIMRAF 5, WILEHD
LIZFURKTIE, v~V ) — ARV I F
MBL) &7 4 a ) UBRENENRTF RZU D
VEBL3ITNH L ERETDH, — 5, EEAE
D—FETHDaA DmHicid MBL & ZiUiZHH
R EEZbO>H T 7 h—RAFE/FVIF
(GalBLHFET B, 7 4 2V VIERSD BT,
Fibrinogen # F X A > ® Z »» b Ak b
Microfibrillar-Associated Protein 4 O7RE 1 7
WFET D,

TOXDICHILEEL TR DL EH AT
VO FURER, aAMERL 7 F ORI T
BEMRBE LD LI L TWD DA
FEThD, I TAEABZETIE, =14 MBL &
GalBL ORZRD IV H v REHREL, ZhblL
F K D EYRIHDERZ AT LT,

[5iE]

24 MBL & GalBL OBFEHREME N A A v %
pCold-I ¥H~7 ¥ — & KGHE Origami B % AW
TRASE, HAKE LTEORESMBRZ LY
F % SDS-PAGE TH#k. &LV 27 F DNV R

39

ZYVH LTy HFITHREEFN L TR 72 —F
NiEE 2 T2, aA iEEFEx ORYERE 77
LM . RMERE) L A X aN— ME, ALK
%7 B % SDS-PAGE REHEEHR CIH L, %
VIFUOREME VIR s Tay T4V
T~

(5 5]
MBL (3iti L 7= 2 ToEXNEY (XU EBER, DR

BERE(S, pombe) DEFMERK & galactose KIERK, E.

coli, Aeromonas hydrophylla, A. salmonicida,

Edwardsiella tarda, Salmonella typhimurium,
Vibrio anguillarum, Staphylococcus aureus, A
EFYrOVTRICHRES L7, —%. GalBL i3 A
salmonicida, S. typhimurium, V. anguillarum, S.
aureus 5L OVNVBERNICITIZE A EREGHEZ RS
2o 7=’ , S. pombe EFHERRSCY A EY IZiX
MBL (CItE§ o#EaMHEz Ry &b

hydrophylla X° E. tarda \Z% L CiZ MBL XY %

BWVEETER LT,

[F&im
=4 MBL & GalBL TR 5 EMES A
MVEEZ, BREE S L TWSD Z ERRB S
y Pyl



Human serum mannose-binding lectin senses wall teichoic acid glycopolymer of

Staphylococcus aureus, which is restricted in infancy

Keun-Hwa Park', Kenji Kurokawa', Koichiro Tateishi’, Hee Jung Kang?, Misao Matsushita®, Kazue

Takahashi®, and Bok Luel Lee'

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

University, Busan 609-735, Korea; “Department of Applied Biochemistry; Tokai University, Hiratsuka,

Kanagawa 259-1292, Japan; *Department of Laboratory Medicine, Hallym University College of

Medicine, Anyang-si 431-070, Korea; 4Programs of Developmental Immunology, Massachusetts General

Hospital, Harvard Medical School, Boston, MA 02114, USA.

The complement system is an ancient innate
immune defense mediated by soluble pattern
recognition molecules, such as mannose-binding
lectin (MBL)". MBL, which consists of a
collagen, a neck and a carbohydrate recognition
domain, belongs to the collectin family and is
found in many sera of animals including human.
It binds to mannose and N-acetylglucosamine
(GIcNAc) residues present on the glycopolymers
of microorganisms”.

Several reports have demonstrated that MBL

bound to S. aureus induces activation of the

which S

complement pathway’*,

however,
aureus glycopolymer is recognized by MBL is
still uncertain. We have reported that human
MBL binds to S. aureus peptidoglycan and
activates the lectin pathway” and two other
studies have demonstrated MBL binding to S.
aureus lipoteichoic acid (LTA)*”. S. aureus LTA
was also reported to be a ligand of L-ficolin to
activate the lectin complement pathway®.
Bacterial glycopolymers may also be important
antigens to activate the classical complement
pathway and adaptive immunity and can be

desirable vaccination targets”. For example, LTA

40

specific monoclonal antibodies have yielded
promising results as a passive vaccine for severe S.
infections. Also,

aureus anti-capsular

polysaccharide 5 and 8 antibodies of S. aureus are
on the clinical trial now'”.

In this paper, we investigated S. aureus cell
wall component mutants including wall teichoic
acid (WTA)- or LTA-deficient strains, which
have recently become available'" to determine the
ligand in the complement system. We
demonstrate that S. aureus WTA functions as a
natural ligand of human MBL and induces MBL-
mediated C4 deposition on the bacterium in vitro.
Additionally, MBL-WTA interaction enhances
the opsonophagocytosis of S. aureus by human
neutrophils. Unexpectedly, serum MBL of adults
cannot recognize WTA due to competition by
WTA specific antibodies. In contrast, serum MBL
of infants whose adaptive immunity is immature
does bind WTA. Infants who have low levels of
both MBL and anti-WTA-antibodies have weak
ability to activate the complement system. These
results indicate that S. aureus WTA is an
important pathogen associated molecular pattern

for the complement activation'?.
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o HEIRERR IS K D AR LSRR S T
TG4 e fRAME R EMER R O 1 AEH]

RETakE . KB B, EEREZ. GHHN. B

ELOME B,

REZE' #lk ¥ KHFEZ BT B EFRAT
ERERZEELIRE AR iR TR LR

A case of IgG4-related tubulointerstitial nephritis with the complement activation by classical pathway

Seiji Nagamachi', Isao Ohsawa', Nobuyuki Sato', Masaya Ishii',Gaku Kusaba',Takashi Kobayashi',
Yukihiko Takeda', Satoshi Horikoshi', Hiroyuki Ohi', Misao Matsushita? Yasuhiko Tomino'

'Department of Nephrology, Juntendo University Faculty of Medicine,

“Department of Applied Biochemistry, Tokai University

(XU DIZ] 4, Te64 BEEEB L VNI HL
WERBBASSMRESh TS, Zhit, &2
AR IZ T U o RER & TG4 Bt E O E MM D
R %L D MR D, T 1gG4 mifi 2 %
LT DEHMRBTH D, BEEMARIT, MK,
B, ABSE, MEHGAR, FRMEME. R, Bh. A
SIARZR E LU T 0 | B SRR R (ALP)
FZORETETH D, TOM, 1g64 BEERRIL
RRIRHIIC Bl O BYEIZAFFE L, Y v EilER
ZERITHE, 30~40% |\ ZAKAH A AE 2 A& F
THEINTWD, AT A RIRENE
BT 5 ENEL B TRIIRIFTH D,
ST, Tg64 BIEREE L, ARBIFNELY
LRMEREEBEAERET L2202, @
B ORME FEMEBERICHS, FE~D 1g64
BRI B AR A3 < . LW ERME(L 238l
HaZhbd, LrL, RERIZEIT2MERR
FLRR T ORISR IR BT D EhiE
TR,

S ElF &2 1%, 1gG4 BB RME HIEMEB X &
BWr S, MIE R X OVERLE b AR I
(2 K DR OTEMAL A HERR S AT & R R
L7=DOTHET D,
[EEARFRE] 69 mk Bk, WRF - RFEREE,
BEREZ EFFRICKE LTz, E#HE BB L
Ol R Y v EhiflER, MiE 16 mfE (4323

42

mg/dl) - TgG4 &l (1970 mg/d1) . FEERERSE
(AST 65 TU/1, ALT 54 1U/1) | & HERERESE (S—Cr
2.6 mg/dl), MEMHIRIMAE (C3 23 mg/dl, C4 2
mg/dl LLF, CH50 7 U/ml LAF), SE@EAAK
M (Clg #£ 8.1 ug/ml) %87, JRATH
Tk, BEIR - R - JRYER2ME. B 2MG 5950 1
g/1, NAG 7.6 TU/1 CHEERLFFERA BT,
CT CHRIEER, WITLLUFITTT 14—
THIIR RO B EEERO /oD, BAER
EREAT Lic, RERBICEFIIA N7
D VEIC Y o/ BR & TeGa BB E M O IS
Hi7p R 28D, BE O m R L & R
EiEn@letsns, ULEXY | Tg64 BB RN
EHENE R LB L, SORHRE T,
PRAMAE FJERMEE, 1eG, IgM, C3, Clg D#RIK
b, BB Ig6, IeM, C3. Clq DFERLIRIL
AR, BT BMEE CITINLRME 0 FJE
fEN S L O JENEAMANZ N SR — D deposits
EEEGRDTL, 7L K=Y o 40 mg/H DR
OG5 2B LA, BRERE, U
iR, BHEREREE L dE L, I
IgG + 1gG4 XK T, Mk & REESERITIESR
b L7,

[ 35 AR ET] Clg IRAE (2. 0 mg/dl BATF) .
S AR (Clq £ 8. 1w g/ml mRF % 4.1
wg/ml) ZFRBD7-, EDTA £ Tik, C3-C4 D
EREHEBN ST,



[FERREAORRET] e PUARIE T, RAE
JEMRIZ TgG(++) . IgM(+) c3(+)‘ C4d (+) .
Clq(++), MAC(+), TgGl(++) | IgG2(+).
1gG3(+) . IgG4 (++) DFRIRILAE 2RO T2,
MBL - L-ficolin DILFITFRD b2 oT,
FEICIE, IgG(++), IgM(+), C3(+), C4d(+),
Clg (++) \MAC (+) . IgG1 (++) . IgG2 (+) . IgG3 (+) .
TgG4 (++) D BERIRILE Z 5 O 7223, MBL -
L-ficolin OILHEITRD bR oTo, BER
PUARIE T, FEIC 161 B8 LU 1g64 BtETE
BRI OREZ R DT,

[B42] 1G4 BEERA T, MiF g6 BL W
TgG4 MfE., IRAHARIMAE 2780, BlAER &
HEELVRMEMERELZT 08, £
D FERERE T oMM IE T OB T IOV T S
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