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Modern Complement Analysis —Clinical relevance and quality control

Michael Kirschfink

Institute of Immunology, University of Heidelberg, Heidelberg, Germany

Complement not only plays a key role in host
microbial defence but also modulates the adaptive
immune response through modification of T- and
B-cell reactivity. Moreover, a normally functioning
complement system participates in
haematopoiesis, reproduction, lipid metabolism
and tissue regeneration. Due to its powerful
inflammatory potential multiple regulatory
proteins are needed to prevent potential tissue
damage. In clinical practice, besides complement
deficiencies, dysregulation and overactivation of
the complement system is a major cause of a
variety of inflammatory and autoimmune diseases
ranging from nephropathies, AMD, SLE, to graft
rejection, sepsis and multi-organ failure. The
clinical importance is reflected by the recent
development of multiple complement targeting
drugs with a broad spectrum of indications.
complement testing for

Therefore, proper

13

diagnosis and monitoring the impact of therapy is
needed. The most common analytical methods for
quantitation or activity will be presented, but also
challenges for the clinical laboratory in measuring
the complement system. The complexity and
increasing clinical demand has been met in the
last decade by efforts to improve the
standardization between laboratories, facilitated
by a committee for quality assessment and
standardization in complement analysis, affiliated
to the International Complement Society (ICS,
https://www.complement.org/committee) and the
International Union of Immunological Sciences
(IUIS). Modern complement testing allows a
comprehensive insight into deficiencies and the
activation state of the system. This in turn enables
define disease severity,

clinicians to better

evolution and response to therapy.
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measurement system) OFENLAMEE 2D, T
2bb, HEIE, WEDED D IVIEMEICE IR
E SN —RIEEME (A — MVRZRICHEY) &
EX, SOIY T NA_—20 RIEEDE 2 1]
BEL., EDONIHESRMET T —KIEEME DR
TED, ZIRWE, KV AT LADOREBEMEEZRT,
R TV ETY L—E D Z & TR
HNZHEM OILA | RN FER T 5, IEMED

( reference
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FEAME L. AREE D5 AR RS F Tl D FOR(E
VARSUI 1% he ﬁ)7§75>ﬁ’§§§f)>ﬁbﬂ % (traceability)
A % OMATE H ORSHEOFIIE, & A ORAE=S
THESEN, —J5., EMEEIIAI CTIXERMES.,
Bl 70 U K 2 AMEOR LA PR AT I 0 BRGIE
LUENMTDOIL TN,

FLEErgE, WIEEBICY > T, ERloR
LT & IEREFE O 2 & | R ORI EAEUE
L b BIIZB W ROEmN L EN D,

FEFIT 1990 FER O MG E A EERAEEY E
CRM470 (31 ERM—DA470k /IFCC) DiFflitk
MEREEVIZCRP, VY AXF v CURT VT
B2-I 7 mrur i EENIOGEEERRNE
EOEHEGIZELY $LA TE 72, CRP O X 5 IZEE]
L7cbDinb, CA19-9 HURDO L DI E HHEAT
HLARFREZR B D E TR A Th D V9, ik & ik
DRAEICRS BD Y | — AT FEMES B
RCEAD D WVIIM Oy & BEERE AR L7

« DRAFZEMEDSE VA Tl L0 FEBMEN G
5, ol AP L < THRBEORILA T

L harmonization & L CCTZ5[RY —EH% HIE
FTIENKREIE 22D, FURBREIC EA_GURTE MR
B, AEYTEMERAE TR OO TEE LU,

BEOWFRTIX, My CRP RRT7 LTI D
L O ITRRZIE DR B, BRMEZRS S <R
Eﬁ®%<\W§#%Lim5@Hiﬁ¥ﬁ&ﬁ
L assay & B L, ZAUSHEWIE > A7 AR



HEFONMEEDOTERENILN > T D, 2D XD
IR X EBRE L DX R L 722 0 o, KRR
ERWERPPSL D & 720 T uy =7 FRSLH
EiF 541, priority, originality % 248 L CTHcAIIC
A, EHLIZHES AT A, HHWFEH HH
T performance DEFWV Y AT A& EIR L ‘Lo H
WERIIE” L L CED, EERE, B, Mg,
M7 & 2/A LT AT A TOIEMRE, %
FE% LU 2 HIEN & b b, HIEMEZ HLIZ
BOELbONL, FEHERRZHEL T
—H A BETAKNR LD E THRAY Th b, FEhi
(272> TOEEZR HZIL, log-log scale T, fi5 %
AR UTIEEME, EWE. I 7 VRERIC
JRmzmm L CTHERVEG ) 2L ThdH, it o
EG D BE ORIE Y AT LAOFREE M D i E
DEETHLHY . FIXINBREMDNT Y X0
M/ hom ElcKR&E R L8 D,

FIARSR DTNE 1TE EIREE & AMTEPERIE D 2 4K
LB D, 8 DD D HIARTENE DRI Dk~
TRIEFE D EE O, MEIWE., b 08
K. fPEM N HEL, R 2, MiRlEERD
FEBNT IR DA N IER - TR Y | JEEHE(RIX
I BREIC D F > TR,

T ERFHEL AN EBL S T CHVERIPE (184
IERE) BEOENFDIN D, FEMERPH T
DIREE3A T P RAEZ BT 95% D#H &= Z e T
FRAE & FRRMEE CTOPH & EFRI N D, FUER
PO EEIL L O KRFO T FEIE ST L0 e
SENTEBEEEICL D 0, 7T — MEEIC K
VDB T B AR SEN 2 < MAMIZIZ L
Ao ERFENRD SN WEBNEME & L GRIR
AU BB FEEHARNTTRE S 4L D, Flfin,
PE. BMI, AETEEE (M, fRl), sk, Rk &

DN T L7020 5 D, MEHFRITIEZBRE LT,

R T eI IS EOBEERLNCT S L
T, FEBERE L OERY & O REHIMAZRET D
LT, EEEORAMEE LIRS FOEL, K
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FORMIFER, FHIICET DL b L RD D,

Ak, HE OGN b BB O E £ T
AR L7223 IE R B O HIE SO EREEY
& IEHERPH DR E ISV T ERM-DA470 BEE#ERAL
53 HUIT C8e,C4 bE O Bl rL L, Z
b OREFEE OB T2 2 b EEE L TH
720,

[3CiK]

Itoh Y. et al. J Clin Lab Analysis. 11: 349
(1997).
Yoshihisa Itoh. et al. Clin Chim Acta. 413:
175 (2012).
Itoh Y, Ichihara K. Clin Chem Lab Med 39:
1154 (2001).
SR AT b, BRIR(EZE 50:385 (2021)
Kiyoshi Ichihara et al. Clin Chem Lab Med.
45: 1232 (2007).
Kiyoshi Ichihara et al. Clin Chem 54: 356
(2008)
Takeshi Nishimura. et al. Diabetes Res Clin
Pract 127:132 (2017).
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PARLAT O S R T T AW, AR
CMIE ARG T E o 7o, BE R Y AR IMEK (EA)
VRS D AR (M) OB MIEHEZJET 2 H DT,
oI & I 2 R BEE AR (MAC, C5b-9) JE Rk HE
IR L LT D, REREND EA @D 50% 2 1ML S
HOMEME 1B E LT, MIRH OB Y20
DOIEMEE U CTRBLT 5728 CH50 &2 HAAL & L7223, B

TETIT Z ORIEEB DS CHE0 EFEZ TV A (BLTF.

CH50), C1~C9 DIEMEZ —FETHIET D72, R
2R LT AOBEKRIIAH TH D8, Mikox s
V== 7L LTEIAMTH D, B, £<D
WL PR A T b BRI E 2 R THIE S
AU, SLE 22 EOBETHEMEMET T2 2 &0 H5
N5 X9 otz, MIEERERIZ, BBRENS~A
a7 L— b ~OEMRODEABESR, T RA
v MELBRA I,

—Ji, MiEZ N7 DREE . K x ORRUEEZ A
WS RE NG L - THRIET 2 Z E N ATRE L 7
V. 3R C4 T VHERESOS TIE S DL A~
=X VBRI TE D LD ol o THKH
YT OHRMEEEE S LTS, ZOFIEE, %
\Z ELISA{E72 &, X0 BUBUTR MDD b D735
SNHHINLTWD,

—BEOREEZETIZ, 25, CH50, C4 LT C3 D
& X7 HEDE v b ORIEEPFHERIE ORERE -
720 AK CH50 fifl 2 /s JAE B D IR PEAL R K DO HEE & w]

BEIZ 72 o 7z,
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FDPTE L7 T R Tl ARy otz il
ETE 7, intermediate cell LRI D, —H D
R D3RS LT 5 BA &Ry & D
THIET D H DT, F8k7e reagent Z 402 E LHD
FHPBHETH 127200, —RIZITERA S 2m
o7, €3, C4 LS OBy D 2 v 37 JRIE &
LUETEZDOT, hbxlAarabEd L, BiF
H ORI E RN T 52 &N TE T,

D OREIEM D AIEG OIS O
Kz BT DI2iE, LFOW DnOBEENH
2o
BNy PRFE L TEPEAE O e

SLE 72 £ C in vivo THIKIEMHA LR Z 2 &
BLAREK 72 & C4 e OY C2 DIEMEAL 3 T native D C4
IXIEMEAL T Cab ~, FIZ iC4b ~ &R S, 1%
PEZ D M, PURMIEIR D, L. 2O 0ffED
IR T i S LD T2 D BRI D ¢4 DTE
Pl & X X7 REIXIZIE TS 5, —F cold
activation TR TIX, in vitro THEMILEN A T-
DO REDIRH S I &Y ISR T LTH,
PURMEIER T2, & VR 7 R L LTI Lign,
cold activation Bi&

W) CIE &g ORI OTER &L Tambh
BB Th D, BRICEDA T =ALE, RIMZIKR
T (HIETH) BMEFIZER 45D cryoglobulin
W&o T, WL HIBEENEHLS Db D TH
DT ENHA LT, C RIFREEICZAOND,
AT, CH50 EAME T L2V odld, HUkEREEH o %
L— MAIDS Ca A A OB & 240 2 AHIARTEPE(L A3 1



FlSATNDENDL TH D, —KOFFERAE TH ML
WCHW B AL D EDTA MAE CIEFEZR A, 7 = i
ol (MIREEE T2 TH) MRIEM LA+
ADHTENTERNZ ENEL, EEAET S, M
T & M4 0> CH50 fE D TEMfE fe OF C4 DFEMEAE & & o3
7 RIEDENFETH 5,

C9 KABJE

i 2 ORRRL ST RABIE & 2 TORIZR, H1TH
CO RIIEITR R TH D, 2 < DDORIKR ST D RIEIE
TlE, C5b-9 AN (MAC) ZEK CEX e\ iz®, I
HCH0 fEIZEu b nidtric . BIsMZ CO K
FE T, CH0 fEIXIE# D 30%REEDE A ~d, Zh
I%. CH50 JIEIZ VN5l O GVB FEE#E 1 Clk, €9
M7 T, C8 32Ut L7z BACI-8 13d B FRE DY
MmAHETe NS TH D, ZDEE, GGVB 72 & A A i
JFE DAR R Tl, EACI-8 DIRIMITHIH S5,
Z DFEMERIC L D CH50 E D 751% C9 RABE (2 FF 1Ay
T, CORIBIED AT J —=2 TR H
CO RIJEIX, BARATIEEMEETHLZ &, KU
IHESERTHD Z & LRENTH D,

T, W VXK AR ' v # —, %ITK
BRI ST 76 3 K 15 R BT L R0 F IR K T
RED D ORAREAEKIEZ 2T T JE - AT
bo TRz, HiR O MIEMELARHIAR S o 37 O
Ex GO A ORELEEZREST D2 LI2X - T,
AT L CkT2, T DN, 2007 4E D 2014 4ED 7 4F
Ml (P RRRY) T, WBEIFEGH 356 o 5 5

(CHWHIL S,
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HWEIZESToDIT 194 B THY . ZDFER, 63 il
cold activation Bl A & Lo d MR EEIEMEAL, 9
X5 2 REKIEME L, 42 BIERHBAE (Clg K48 2 i,
C3 RIE 24, C5 K1, C6 K 264, C7 /K44
fil, C9 K4 31 4) ThoTe,

ZoXoi, BBEOMHEUbIZH HRERERT
T LITE Y AHERICAS THBIE, FxDF
ETEHATSTHY, #LWHIEEDO BSOS EME
ERIET DICE o7, FEREHERIT, Ly A~
OFRBEIR B OB TH H, AlH . alUS, SIRS (v
a v 7)., BIREESL, AT AR 28 NS BT AR
REDEETHDL, ZnblX, BEORFTEZS
HRTEEE SRR G2 DO TH Y, > TH
WERIDNENTHD Z ENEV, EOITHERTEE

2 K DM EE BTl d 523, CHH0 Tk & < IK
TLZRW, £D7, CHOERENLIEED, Zh
EOTETIEHIIETE RN EREZ,

PlbXv, #ifRBEEREICBIT D, MiREME LD
WEE~OZIMZ T4 51213, ZHZOFETIEAR
AEETH Y B LOWHIERE - SRATEOBFE S G &
N5, BT, IS <, TEEZR S IFETEED
T E bRFETE 2 HENEE LV, EH I
REERKEDO T b AREL 10 5 E TH D,
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Establishment of Complement Examination System by Japanese Association for Complement Research

Norimitsu Inoue?, Yoshihiko Hidakal?, Katsuki Ohtani® and Nobutaka Wakamiya?®

D Molecular Genetics, Wakayama Medical University, 2 Pediatrics, Shinonoi General Hospital

3 Food and Health Studies, Rakuno Gakuen University

AAROHEREIL, 2 E T, IHBEKEZ PO E L
eI N—TI ko T2 BN TE, LnL, fifk
O HLH 2R TEMEAC 2 HIEH 3 2 STl R SE O IR R I &
ST, HifRORE RIEMHIZ Lo TRIET 2B D
WE) e W O MLEENEE Y . HIEOBE TR,
B Ry ERRAEDOFRE, fROBID 2B OO
EIRPMEL 72> TE Tz, £ 2T, 2013 AR
REOBRITHAE LB ER L E 2o T, ikttt
FHEN B AR YSIE, B RO OffE T
ZAELT, iRy s b TH LR RE S
AT DD & D i IRBEE AR B O E G &8k & 16
RSN ) 232D BT, 2015 0 BRMR L T, K
Tuvxr ME. Q) #EEEFRES AT A (2)
RS BB AT I, (3) BEREL AT
L, (4) ERBEBEOVR— NV AT LD 4O0D8
BT HZEEARLE, (D #ifE s TRy
AT AT, WA — 27 = 23 25 4 (NGS)
I L AN B TREE LD B, ks
D 9 b, CFH fE D CHARINE D @\ a3 2%
W &, C4 {5 71X copy number variation (CNV)
WhHHZ LN, 20X REBETFTIEYa—
)= ROy —7 = A AT AORFHRH S I
mofe, £ IZT, BAMIKES T, NGS THATIA
WA G O 2 VR — b LT\ 5, BIfE, fifk
DOBEFRAETRBIGE S, AARMERES T, »
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I DNA #FFEAT COMIRELS T-RA DG A HEE
L. 4 dERT & IETYHAR— 9% aHUS &, H
REPEARL - HORIEFS EHFETHR— T2 2
DORRKIBIE KR E O AR — N, i,
DIFHTIZRHG LTV 2, (2) #itks o3 s Bt v
AT LTI, BEFRRFORBD T N—T L5
H DORHIRR S D IEHEE DAL AT 721 2016 7025
AR R ORISR EL T Y = 7 MZBH L,
10 HEIZBE LT, 4 2 BIOANEHE 25 1 T 2,
i, MK R 2 X 2R EBICR LT, C3, C4,
CH50 (2hn&. HAUsEHED 20 HE LU OB DR
NNEBETHLEEZRDND, IBHIT, /i, BHO
PUARIZ X 0 RIET D BITH LT H IR kg 2
IRAT T E L=y M LT PR IR 5@ s A3 ik
RKLTBY, "M A~—h—L LTOMEREDE
TP LTV D, A%, BIEFHRAE LSRRI,
SETITOI TN D K D 28Rt iTRB e i (R AL o A 7
LOWENVEEEZ bND, SbIZ, Q)@WDH%E
AL C. HAMKRFESOAARGRERS - A CORIE
Sl e il U C AR BRI BRI R & 9 1T
FOgR L BN R R R 2 PSR LTV D, iz,
aHUS OB FRREICE L Tid, 4 BRFELH
LT LT s, 4%, fiicRELTET D720
T, INHOHAR— AT AH AR/ &
AT LNERBESHE TS LEDRH D,
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A retrospect of mannan-binding protein research

Kawasaki Toshisuke

Visiting Senior Researcher, Ritsumeikan University,

Professor Emeritus, Kyoto University

L o F ATEIRNIC S £ D B S v
RIBEORMHBTH D, 1970 AU KE NIH O G.
Ashwell 52X D H T 7 N —RFRILZFR# 5
faim OZRIKH 378 (Ashwell ZHK & I
Td) ORRETEE LT Ebhd X 5Tk
ST, KX, T OZREEKY X7 EOYEL SRR
B O 24 L7272y, JwE#%IT. Ashwell ZAK
O FiEEZOFEMHA L, v /) —AFRIEL
BTDVIFURRR LIz, Hx A% 7 m
—7 L LTHWER, BT, B~ izt d
2 RS STEME 2 BT L L7z, o b T
v &2KE# L MBP (mannan-binding
protein) t4 37 VY, L Z AN, KL
MBP (3477 7 b—AZEKEIZERRY | MaNO
ER (IJfE) = Golgi #EfE DN G ., HEZ v
RIBEOELSRFREIR ST HMEEZ R LT,

g MBP I3MERICH R SNz, bbb, Z0
JiFis MBP % 8 o U, FUiROVERZ 3 A 72 3T,
v hr—b b L THWEIEREEY O IMFIE
MBP {ENBE S NT-OTH D, 1ZE7L<, & bl
HE DD MBP #8425 2 Licb Lz
Y, i MBP OFREMATIIZRERT 2 2 L7223, 008
T, i MBP (%, ffi{&nsr Clg. flilkRE G~ /3

JEThHDLar I NF = ERBRIZ, NI
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— T UEEER RS, B, Ao A Y I —fiE
ZIERT D RIEFHEAI IR 2 NV ThHD Z &R
iz, MBP & 7o mifhR & IR L T2 ATdE
PENBEZENTOTH D, £ 2 TET MBP 2Mififk
RaIEMAC T DARGER 2 BRGE LTz, BERE~ T vz o
— b L7z Y URMEkIC MBP Zf56 S&, E/E
v MR CREE L, W OREZREST DT
IR AEE Lo, FROFMRIT, TERE Y 5RO
SOSHBEIE S, 72, ZOKISIE, iRz ird
% i MR A RO 1T D f’fﬁﬁiﬁk yThD C4 KT
THZELHLMZERTWD Y, mEICHEl L
@Y (e b)) OREISEHERE I HESEEREERE o .o
BRI VI FUOEENRENT I LITITES L%
BEH Iz, b0 MBP ICBT HHF5EN, Hifk
RO FERICED & b EMTE 2 L TIUTEIOE
NCTH D, 7%, MBP | MBL (mannan or
mannose binding lectin) & & FHEN T 5

[ 3CHR]
1) Kawasaki Toshisuke et al. Biochem. Biophys.
Res. Commun. 81:1018 (1978)
2) Kawasaki Nobuko et al. . Biochem. 94:937
(1983)
Kawasaki Toshisuke et al. J. Biol. Chem. 262:

7451 (1987)
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Role of MASP and Ficolin in the complement lectin pathway

Teizo Fujita

Fukushima Prefectural General Hygiene Institute

L7 F RO OFRIE, NFHEHESICL D
MBL (mannose binding lectin:~ >/ — AfE& 1L 7
F) OFRE N EEBHIZEDIEVLERTHE
ZBOGT DR DI ITIEE D A8 T &I, 1992
2, & MO MBL IZREE T 28R Y e T
77— %3 H L. MBL associated serine protease
(MASP) &4 L7z B2, Z % ik, MBL 233EH
COPEEHE R 2Bk 2 2 LITfEn, s EAR
ZIERCT 2 MASP 23EMEANZ iR L 154 MASP
DRy C4, C2 ZIEMALT 5 & 5 - ek
LI FURBORREBTH L2, 4], MASP
1207 a77—ETHoHEBZ LTV,
2 FHDO MASP »HAE S, ZUHDO MASP (%
MASP-1, &7 MASP-2 LRI, D%, 3FH
@ MASP-3 ¥R &7z, MASP OB{s %
% & MASP-1 & MASP-3 (%[ U {51 DR
WIAT T4 > TEWTH Y, MASP-2 135 OE(R

FITHSRT 2 2 EARENT P, LI FUREITH

HLPRERE LRI L TR, MBL & ClqglE, HiZ@R
WL L 27— IR RO, F7-. Clr 28 Cls
ZIEMAET 5 &£ 512, MASP-1 7% MASP-2 %&b
THEEBEZOLNTE, FE, RE~YU A E/ERT
% &, MASP-1 25 MASP-2 Z{&¢E{b L., Bz C4 &
C2 a2 Z L VI L7 BRREDS LIE D KR
HToH o> 72 MASP-3 135 _##K D D KF 2 iE AL
FTHZEMD Y LI TR L RIS
Bl L T L TE I DRI ND,
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LI FURIKICET D0 ) — D OEER T LT
BB ORI TE LT H I ficolin(7 4 2 U V)
ERALIEZETHDH, ficolin (£, MBL & FIERIC
27— U EFEON, Wb D BRIk
(carbohydrate recognition domain: CRD) 1172 < .
RbVIZT ATV ) =T UREER L 7 F Ui
FFoTa 2, b MAE3HEED T 2 ) UAFEE
SN, R EINT-IEEFIC, ficolin-1, -2, -3 (ficolin-
M, -L. -H) 4t onTng, FEHIE, 3HEE
TRTOE b7 3] R MECHOERICHES
L MASP Z20r LT L7 F Ui 2tk 35 2 L %
ALY, F, 703 ) U Ry AT, KR
(AR LR & 2 M A dl RE MR T L T D &
E BT, FRPERFE Y COBFEHEN, BRI
RLHEREL EHT D ERHLNCR-72 Y, 2
DEDNZT 42 ) b BUPEICEE 2@ 2 LT
BV, B MBL KEVETIFZO®RENTRE WL E
2D,

BEN
1) Matsushita M, Fujita T. J Exp Med 176:1497-
1502. 1992.
Fyjita T. Nat Rev Immunol 2:346-353 2002.
Hayashi M, et al. J Immunol 203:1411-1416
2019.
EndoY, et al. Int Rev Cell Mol Biol 316:49-110
2015.
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Analysis of physiological roles with collectins.

Nobutaka Wakamiya?, Katsuki Ohtani?),

D Specially Appointed Professor, Rakuno Gakuen University,

2 Clinical Nutrition, Rakuno Gakuen University

CHRL T F L OEIT, 3 FREICa T —7 ki
EaEbOTAVELEIZ, ZoE Loa=—7 S
LA I FUEMEND LI oz, DB ok
AL R LI > TRRES e~
VREGZ NIV 7 F 2~ (mannan/mannose-
binding protein/lectin=MBP/MBL) T& %, A4>¥
D, HEHAE AT DRSS T2 2 LIT Rk AR
BAENCBE G- LTV T &M FTHLMNIRY . B
BT AR E WO BEERIRE S, BRR
FEOREE L &b, BEEAEMTL D U VB
&, MBL R, oY —7 775 b o
78 A, D (SP-A (surfactant protein A), SP-D
(surfactant protein D)) ¥ i S, T Es 1
HEizk v, 30 H#H =1L 75 CL-L1 (collectin
liver 1), CL-K1 (collectin kidney 1), CL-P1
(collectin placenta 1) 23#f E4v, BIETIL 6 FiD

o7 9 (MBL, SP-A, SP-D, CL-L1, CL-K1, CL-
R1 AL FrOEBH

Pl) AL NIR>TND, ZRbH 62Dl
7 F oy OFEEEERRRAEIR O T X B ANC EE S
TR EERT D &, a2y F oL, =L
27 F ] (MBL, SP-A, SP-D) 1 2D 7 NV—T%
L., Zhbo@EHEN SN 2K T3 208
M= 75 (CL-L1, CL-K1, CL-P1) L& L T
WhHZ ERbND, a7 F Uk, Ao
BN RD L, BED L ZAHFHSMOMLETH
LF A7 VA THD THBLL, ZD®%KEEHY T
HOLRITAME L 720 | e LAEMIZHE(L L T
WNTEDL LR D L, Filcr2o0fliar s F
v (SP-A, SP-D) BHBILIZ LB b D, BUE,
Tz, B bTIE6 DL T F o (F 1) OFE
ERODLN, KaLrF ok, MikEE s v #
HTCEZD & MRIEME L2 v o 50 & IR
fbav oy F AT A ETES, AREHTIE, B
HIZ3 20 BgHla L7 F o) o0 THERLT 5,

HRAILITFY FHRALIFY
BIZFHE MBL SP-A CL-L1 CL-K1 CL-P1
*nglf)jﬁ 10q11.2 10q22.3 10022.2-23.1 8423-g24.1 2p25.3 18pter-p11.3
(XHR) mgt@;lg 14 15 12 18
Cg‘zgg# 1 4 10 11 12
RS RENIE o3 i o 53 fRE
RSB EHE FFfE fifi FRARGIERR ARG mERK
AR GIcNAc > Fuc, Man  ManNAc > Fuc, Mal Mal > Man, Glc Man, Fuc, Gal M:;Z;-gi/lnan Gal, GalNAc, LeX
LOFUIL—L Y-N-EPN-E Y-N-EPA-E Y-N-EPN-E Y-N-EPS-E F-K-EPN-E Y-N-QPD-E
HIREE =l " A A £l
EE BREE HREE BARRE BRRE BARE BARE

Rt o1 % A ficte i

AIRU T —BR B
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Cold agglutinin disease and anti-complement therapies.

Yasutaka Ueda?

D Department of Hematology and Oncology, Osaka University Graduate School of Medicine

LEC®HIZ]

HHEHETFIE (Cold agglutinin disease: CAD) I
H et g o —->T, HEPURINMKRIRLL
TORMERZ R S, MESNEFERETHEME
BEEITEETHD VD, Tk TRERIGEE
DNEEDNS T3, BT TR LA (R D B I5 T IV TRk
ERRE LS EDY DOH 5,

[JF % CAD & 7€ 14y &
agglutinin syndrome: CAS) ]
INET CAD 5 b, JFIREZRIZRWVH DI

JEFEME (RegétE) CAD. (1D OREITHED b DiX
fedsPE CAD & FETI TV e IEFEFME CAD &
SNDREDOLIT, TRETIZHMOATND Y &~
NN LT E 7 D BAIILD 7 v — PEEE AN B DI D
ZEBWLMNERoTEL D, £ZTZOLEHD
Z CAD, FRYWECHNMENEE; (U /3l &) (T
T 5 b O & FE GRS R IE % B (Cold agglutinin
syndrome: CAS) & 325 Z E BB INTWV D,

FHE R AEERE (Cold

[CAD 0J5tE]

CAD BT 57 a— e BlAOIZE A LIX
IgM kappa Z %8, L, RIMEREE Eo T (1) P8
T 5, Zo IgM PUkIZEGEESR (CA) LT
AUy ARIRLL T CARMERIEICHRS & L. JRIMEK % BRAE
D, THUTKY KIHERIEER B E 503, FRFIC
IRIMERAE FCohE R itk Cl EAEKREZEMA L., &
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R IRV L S 5, MRS BR O AR CIRIR AT
FTHRENEAT S L. CA FFRILERD & TR 2
- REARTEMEALIEETT L ARIMERIE EIZ C3b A3
95, C3b IZL»TAHT Y = Ab S i RiMER I
(& D kuppfer cell IZ L » TEBE SN, Al
S (MR, FRIMEREE o> C3b DERN%
WA I ARHIEIA - DAF, CD59 Tlidfiz s,
2 BEMI AR (Membrane attack complex: MAC)
DR S AU, MAENEMZ KT, —HaRMERE o
C3b NI FIcL > T C3d IcEHEIND &, AR
JalzBREINICSSRY, Bt E 25, 72
BRFEEO IgM OIE & A 135 &R, CAIZIE
6ERDHDHEEL FEND, ZNDHIL5EKDE
DIZH~ 15~20 i i g% 2 Mk L o9 <
CAD OJREEERIZH G L TWD &EE X b,

[CAD (1) 2 fAeiE]

CAD BHEIIEFFIZHATHNEN EHREZINT
WAHN, FOERE L TREFFITH AN 1.7~2.4 55
WIIARSED U 2 7 H3gEo T\ 5, MARGEDER &
LT, MEAREMIC X HEER, midsR, f/h ko
TEMEAL S M EAER (crosstalk) &z BN TW 5

[CAD (Zx4 % ZiE TOIRH]

£ CAD (Zxh L., ZEmalbE LIAMEEER) 7o TR
BERWV, RR B AT aA RAER S TE D,
RITERIZS W0 b DDA ZPENME, VY T ~T D



BIWEIL 45~54% & 4, HAIREIER- 23D 720
M, FERFEMRIEN 4~5% LK< . IR OFHEN 6.5
y A~ 7 AN, VYR TR S LAT
> AT IBIR TIIRZRZR T1~T8%, TR
40~53%. Hb [EIfE O HJfiIL 4.0g/dL & H &M
<, RFHE I Y 88 » HLLEEEh o728,
Grade3—4 DIMLEKIND Z#) 33% T, Ml 6
BHEDH HBE TIHE I W E W) RIS R H -

722,

[CAD (2% 2% fufiihgE]
FLCHAHUAIETHH =7 V A~ TR LT,
A HE R FILRER T, BRSO ETR IR E DU
IR SN o723, AFLU~T1XCls Tt
T5E 7 a—F GURIRIZN, 24 FIOFTS I E I
HRERBR M T 9, 13 #1(54%)2% Hb 12g/dl ULk
~DIEHA, F72IZR_R—R2A T A4 60 2g/dL LA L
DEFEARD, S HIZ 6 (25%) Tl 1g/dL @ Hb
LR ZRD T, Hb ORIE %I DR Té % LDH,I-
Bil DK FIZWF b H#HeH T, BEIROEETH
% FACIT-fatigue fE b b L, —F CRIETE
BEEOWHITH SN TR T, AERBIBRTICE
BICREE AR, FiRERE U 7 F o N R S 228,

23

BRI T EE A BYYE TR b T, B Ok
PEORIE LS STV,

[EE®]

ZAVE TR ZRIRIRIEN ) o 72 CAD IZxE L T,
FLCIsPUAI TH D A F L) ~ 71N E I &
HEL, B QOL UGBS ELZ LB LNnE R
STz, SHBMAEE L LTo CAD IZxt L, Piffifk
WAF L) v T RHBERRENZH S ZehBifEsh
M, B ER & LR E OfE ST, &
LWVITHA G DR R E 5% OBRIKRBIIC T %%
ROEMMPEETH D,

By N
1)



aHUS (RHARANZEM: TMA) D FEEFR —BERZIHT & . A DRI DOV T-

JEERLA]
A i BRRE AR R B PR

Clinical practice of aHUS (complement mediated TMA) -Differential diagnosis and laboratory test flow-.
Noritoshi Kato

Department of Nephrology, Nagoya University Hospital

aHUS(atypical hemolytic uremic syndrome; F
SRR M MER FEREGERDIL . A TENE TMA & FR
A, A AR L AR R o BETE AL 3 R
FEDJRR L SN TS, AFITINT 2013 FI2H
RIERRIE 2 BRET 201 Cb LlkdE, =27 ) X~
DMPRBE A (BIRESUTZNIR (k) « FRIURLYS i M fR
BREEGEREIZ 31 2 AR YR N 8 fE 3 o i) &
20 PERDEIERIEHR & L C O M HuRE & It
N R VIRRBICAI LB TR D K 91220 1R
BIEORTHEA L7 "R ERETZ, £O—FKT
aHUS OZWrcB L Cid, FRRAYIZ TMA % FAET
LIRBEECZBV T, ADAMTS13 OIEMEK FIZ X -
TizWr &L TTP, Rl R O FAE & FE 5
Z L T2KEind STEC-HUS &bl L, BEHMIC
ORI CHEEZKNICED FIENHL SN TE D
FIRRIEIZH A TRBNED AL TV DRI A5
TWa,

BRIRA 72 TMA % 529 2 SEGC#EE 3 D i 3k
L TR 20D, EORRZIEFNT LT aHUS %
BE O DN, o EORRIIERIE aHUS Tl < ik
T TMA % X DR B2 DD, FEEEOIERF %38 L
TR E T2 & & bic, TaHUS b L& #ER LT
DRI AEARIT LTV,

BARFHIRAI Z 0 | I ARHAEE - ORRI S Y T
v hEBET D Z L, aHUS OfEEZRTO—>0

24

FEE LTETF LN TWDEA, JLREEROEIE
BTHY, REMITITEEERNICB T DHROEM
{LIRIEZFEM T A MAER CRMICE L ENEE L
VW, AT TREOIEMALE ex vivo TRIET B
kL LT, v UiRmEkEE koA HE % @
T5 & & BT, MOFERL L - M RIE AR E O B
WaIk~%,

F7z. €8, Cbha, Cbb-9 & 5 - AR E D MIE H
aHUS OBWroxt LT, fthod TMA 5] & 2 995
BEDERNICHEIE TH Hh, aHUS BESCRKE O
HCRBORBD 7 +a—7 » FIZFIHATRETH 5
D, CERE L% 5D TREET 2.,

[ 3CHR]
1) Yoshida Y, et al. A Novel Quantitative
Hemolytic Assay Coupled with Restriction
Fragment Length Polymorphisms Analysis
Enabled Early Diagnosis of Atypical
Hemolytic Uremic Syndrome and Identified
Unique Predisposing Mutations in Japan.
PLoS One. 2017 May 16;12(5):e0178015.
IR MR FESERAE (aHUS) 2280 A
K 2015

2)
3) Raina R, et al. Systematic review of atypic
al hemolytic uremic syndrome biomarkers.

Pediatr Nephrol. 2022 Jul;37(7):1479-1493.
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Management of potential infection risk in the era of anti-complement therapy for PNH

Tatsuya Kawaguchi

Kumamoto Health Science University, Faculty of Health Science, Department of Medical Technology

LI ®IZ]

FAEMER A~ 7 1 U RAEPNH)IL, il
OFIfEEE EvD GPL 7 > —RUEgRE Sy 23 R4E T
52 e, LIXUIREN AR L2 A ek %3
LI EMDL, GEGEMEEZET L2 ENALNATY
%o S BT, first-in-class DOHUIAZE eculizumab™
2 PNH JR#3E L LT 2010 4RI B s/ 2 & T,
BB R 78 £ Neisseria JBEIZ K 2 BYE D
AT @ E o T, A I F—TIL, eculizumab EHA
%A 10 R D BRI B R AE O 2 - AH H OB R
FHT & D REHE, AL TRIORIER RS2 & U A
7 F/MED FHFRIZOW TR T 5,
¥V U U RCORREUTEN R (Bek) - BAEMER I~
T8 CRIEICR T D R ]

[J51%]

FRPEFRERICE LTI, A OR R
JRYLIE D IRGSE BN MR A Vs K OMUSER S D% 4
BikE D AF L2,

[FE R L OB %]

- AINZ BT D BEIER B RRYLAE D 2

BENER B 1X 7T DRMEBERE Ch 0 . L PERD
PURPEIZ LV 13 OMIERFIC OB SN D2 FFIZ A
B, C.X. Y. WHED 6 HH S EIRAYICRIBE & 72 D,
AT R B FOTIRELETH Y | S
BRI E A LTcts, —EB DRSS A BULES
BEMEAR 2 FIET D, 2D K 5 7R BEPE NG JE i s

ek

=

JiE(invasive meningococcal disease: IMD)(%,

25

JEVETIE b BEYE & L TR N BEMN T 5
THEH, 2014444 H5 2017410 H £ TD 4 4
7 H T 160 FIR s 47z v, FEEF# L 0~90
e EMEIL < FHLEh IR, 15~19 5%, 40~70 % CTLig:
2 < BOBIL, 24 Bl(15%) 23 m HRFIZBEIZSET L
Tz, MIERETIX, Y #F 75 $1(46.7%) . B # 15 il
(9.4%). C #¥ 13 #1(8.1%). W # 5 #5(3.1%) DIET%
o T, RAERENMA 44 H1(27.5%) & L%
72, EMEZRIERIIARATH D, BIESR HERYE O
FIE Y AR, EEER & UTHiAR R ek
YIS . RN T AR B O R
), MMAE, HIV BYYE, B & BREEER & L
THEE BT, FiTth~oikiT, BBEERSDS
VIR (RAERAIZR L) NmbhTnbns, AR
SCOEMBAEFFDBHA SN L OD 3, FIED
BHERRAFIZOW T2 0MIE 7R S ThRn,
» eculizumab JBIRIZ 51T 2 RERE R B RYRIE O FERE
eculizumab 78T @ IMD A DWW TG 52
BRI S EMRICEERZKL TNWD 2,
2020 4 4 A 1 HERERIZB W TR TR 58,170.5
NED eculizumab Mg 2 588, IMD F4E7)° 173 JiE
Bil/200 4 T o722 LoD T OFAEHEIL 100 A
-0 0.30 LHEE SN TS, 99 JiE B C i i #E
DML, B BE42 f/42%) M k% TH 0| Y BE(16
51/16%). ZHEAREQAS F1/13%), C BE(10 $1/10%).,
W BE(8 41/8%), A BE(1 $11/1%) £ #%i< . eculizumab
BeHRNCIE 4 MBS # T 27 T (MenACWY) D2



FENREBMTONTNDR, U7 F URBHIRGS
NDMIEFH THRIE L TV D RICEERLETH D,
ZOEME LTI, FUKEEN AR+ Th 5 leet:
R0, eculizumab (T X 2 ARSI LEMERE B 20 SR O i)

(MAC JERKFRIER Cha FEAMNR]) NEZX D,
728, AR GE(non-groupable) I3 FENE L K A 5 7=
IRV TH Y | BF IR E ST
W53, eculizumab # 5 F CITERE & 720 9, —
HCHEIELL 9 D AREMED B 5 56, — 5, AFRTIE
H7pd Lt PNH & aHUS 28 2 1925t 4 i3
eculizumab J{EEFIZIMD Z2RJIEL, 727 F 2 Th
PN—=T&E72 B R 2 ], HARTHENSWY #F
M2 TP, FRERNDE 46 2 FINRET L
W5,

- SEGI D S OEE
IMD DOFIFERER L, FEER EIERFRAER TH D Z
ENEL, LIZLIEA v 7 b e B L SR A
L< REIZWIREECH D 8, Lot HIERFH
WCEIE AR EZREEE L% MF > B E M
(Waterhouse-Friderichsen JiE B2 12 EAVIE R 1L
WL 725, EERIZ, eculizumab {FEH11Z IMD %
FEIE L T D BRI 2 BE M RRGE L T2 D & |
KBS K T HIRE LS DI IG T2 T2 D A W 23
BN ZENHEIEAERND 227> T D Al Relk
DEERTE 5 57,

- BEEREBRGIED Y X 7 Be/IMESR
PO AEIE PNH % aHUS 7217 T/ < A Sk
PRI BT & B ALK S A1, BRI IR GE D Y
A7 /MEDEBEENILS B S NOSOH D, F=
O BIEBEWEN R S, U R 7 BAMED TR DR
RENTWD, EOHFTIE, FIREDSTHEEIZR
PIENARE L T2 D KO 7n THEFZAR IR ARH] DO RElR |
DI S, U7 F R BE SRR O N R &

(PRh - 1R N B 2 BARRFESH VRS TV D,
L2l bR SN TR Y . A TITmiER B ##
x4 2727 F B ANENRLTEY | unmet
medical need & 72> T\ 5%,

26

« Z DAt Neisseria JBIRYLE
BIENE D 13 OB R R G (I B M T E DN BIEN,
[/l U Neisseria J& C & % Wi 10 <0 IF 57 J7 %
Neisseria J&HE (2 & 5 EIMIENHE S THD 1D,
FIHPERIT IMD EFHELL TRV . FIEkbS & IMD
L FERCRIEIT 2V (LB EZREDICE 7 P T
XY UokE), EEL, MEBYYEIL S— F T —%1h
LIRS FFET D ATREMEDS B U | Fi 72 73 SEAI R
WCHIEEZH O LERH D,

(iftiam
Ptk & IMD U 2 7 o/ MEsRt I3 RE— (kT
HD,

BN

2) TV vAyT7roxARsth BIEMHTA

3)
4)

5) Nolfi-Donegan D. et al. Emerg Infect Dis.
24 :1561 (2018)

Hall V. et al. Med J Aust. 208:478 (2018)
TVvrvFry7y—~vaRatt. YUY AR

ik 300mg O AEMEEH-E 3 #-.2020.

6)
7)

httpsi//soliris.jp/-/media/soliris_jp/document-
slide/sol_safty3.pdf (2022 4F 6 H 23 H#x#
T U ' R)

Thompson M. et al. Lancet. 367:397 (2006)
AARMIKSE. U U X EHEOEE - 35 FE
ZF. (2018) http://www.jshem.or.jp/uploads/files
/medical/2 0180424%208Soliris.pdf (2022 4 6
H 24 BIRAET 7B A)

10) Saito M. et al. Int J Gen Med. 13:403 (2020)
11) Crew P. et al. J Infect. 78:113 (2019)

8)
9)
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Examination of intracellular activation of the third complement component (C3) in bony fish.

Mone Matayoshi?, Takahiro Nagasawa?, Tomonori Somamoto? and Miki Nakao?

DGraduate School of Bioresource and Bioenvironmental Sciences, and

2 Faculty of Agriculture, Kyushu University

xewic]

WA, RO LS C3 23 & CD4 Btk T
M CREA I, MIIRN T T 7 LIZK > TR
PEALBRNC AR SN D Z B @GS TV D, WELE
TR SN Z oM C3 IHHEbiX, Moo= x
S — R B L fE R MR A D = R 12k
LT, EERBEE 0 b REOEWEIETH D L 128
SINTWVD 3, LLens, flanN C3 i ibo
REFAEFR BT EAThbR TRy, £2T
ABFZETIX, Ml C3 IEMH LR EL ZDTF
EFHEBIC T D AR A R T 5 7m0l =
A KA mER (PBL) 1> C3 3 X O DiEMEAk
W DR A 5 T

[H]

AU LB A RAYIM A Percoll K A)fdE
O (bHE 1.078 g/mL)IC X » THYHE L 7= A Ek % |
PBS T, 10% (wiv) TCA THEELZ, &5
W27 & o TUEH - iK%, Laemmli sample
buffer THRE(L (95°C,5%0) L, VAKX T 1
VT A4 IR U, S Le—RPUkE LT,
PLC3 (H, STA Y HAT) afiFRARY 71
—F PR, Bt C3-Hla#i® / 7 n—F ik
(8H11 3L 3C38), HBL UL C3-SBE/ 7 1
— PR (5CT) ¢ &, ALFREIE THUFR S
v R&ERH LT,

27

—J7. KA A MERD SR Sz C3 Wi a3,
MR B BGA AT C3 ICHRT 2 AlREME 2 Mt
B0, BAF S LIz C3 % Ay (i Bk &
Ao Far—Mpg VZAZ Ty T 47 TCS
Wr i A BEREER A P L R T BV TR LT,

[t ]

RAYIM A MERD 5, C3-H1 @ o #i#i i (47kDa, 44
kDa, 25 kDa) B X ONC3-S ® B4 (66 kDa) 23R
a7z, LaLanns, FEEHER C3 Ix)sT
LA 087 MraHITE B INRN 0T, £z,
R Sz C3 Wik, C3b, iC3b, C3d DWW T4
HRHG L7 WA X Tholz, 612, C3 Wrh{bsx
H— 0%, BT 7 LBAFEHA (Calpain inhibitor 1)
THifaZ TOME L CH e B b Liehotz, &
DIZ, BEATF UM C3 LA Fa— LM
faint . Bk C3 O BRI SN2 &b,
KRG A mER ISR 225 C3 ZEUAT Z & 23]
BH L7,

[B%]

LI O T ML Tl C3a °iC3b 23 ST
WD, A FIMERICITFRD HRRNS T2 Z b,
FFHOMIIAN TH b S v7e C3 DMFLEA & [k D
HREZ 7o T AT IR S HER S D,



(&7

1) 24 JIERIC C3 23EFET % 28, R o itk
L & 3R 2 IREKBE TRt h Tk
D, RIEMALRLIZIZ E A LT > TR,
ZOMREKMIZE b Tl ComE & ITR %
D .CTSL AN D RFED 7 v 77 —¥IC L %,
R T a4 QinERA> S Sz C3 4y
FREED) X, MIREAE 2 HEGAA 72 C3 IC kT %
AIREMEDSRE & Tz,

IHFLIE CRo b L7z C3 DHIIENIETEAL I,
fEICiE B E WV IREFEINTI VARV EEZD

2)

3)

4)

28

A-1

nd,

[k ]

1) Reichhardt M. P, Meri S. Semin. Immunol. 38:
54 (2018).

2) Kunz N, Kemper C. Front. Immunol 12:

629986 (2021).

Liszewski M. K. et al. Mol. Immunol. 84: 2

(2017).

Ichiki S et al. Dev. Comp. Immunol 38: 10

(2012).

3)

4)
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Cha ZRMHEIRICL D 7 v MNGBHEICBIT A~ 7 v 7 7 — U ~D %

ETEL BTH R, miRdd, HREE TR mL REFSA BT
FLCHEST BLLZR R, 1A A

RBRRZER B F R TR

NEERE SR

Effects of a C5aR-antagonist on macrophage in an intestinal rat transplant model
Chiyoshi Toyama, Akira Maeda, Koki Takase, Shuhei Kogata, Hiroshi Eguchi, Takehisa Ueno, Kazunori Masahata,
Masafumi Kamiyama, Hiroomi Okuyama, Shuji Miyagawa
Department of Pediatric Surgery, Osaka University Graduate School of Medicine,

[T iz]
NGB, BB R RBE KT DR TH DY,
I D b DGR &V FEREROS 3R < | S
WL 2D, ZOTOWMRRTREEICES>TEDL
T R DGIEIHIAI OB N LI L SN TN D,
BUED/ MBS O S Mkl L, hofifss & [ U
K, ANy =a—Y UFERECLD Y v BRoH
N FIRD BN TEY | /NHBAEIZIIT D&%
L DB BRI DUV TR ZR AL,
—J7, fHIRIKT Ca 1%, FyEMifa o Coa &K
(C5aR1) 241 L CTRARSE O T 1 RS e+ 5 F
DHOLNZR>TE TS, £o, EMlaoHh T
b, BRI RMRAOLF P ERS~ 7 1 7 7 — U Tl
ChaRl @B L TWDH, TNDDOHFEFEEZHE X,
e x IREEDFRITH &, Cba SZAIRBLE 3R
(CoaR1 PHEZE, PMX53) A L C. /MNEBAEIZE
T AR A RRET A L L bty s T 7 —
DN RNE T BB ST HRAT LT,

(7]

Z > ME FF—DA(RT-1a) .
(RT-11) (MHC Full Mismatch) & L C#J 20cm o [Elf5
ZRAPECB L CET AV EER LIz, £T VI,
ay bo—URE, FEIEREE, PMXE3 REHEL LTz,
PMX53 D57k, M AR 7 HAET
2mg/kg ZEIENE G- & Uiz, £37 7 7 MAIFHIR
IR L, WICBHZ 6 B B IR E LT
5 O HE Yo FMTaFSEERIREAL & LC U o RERIRA

Lo b Lewis

29

ROSERER VLR, B o ik T il s R —
RN DR EREAE) &1T-o72, & L CHEMREOH
RIEMEAL Z HefR T B 7201, Bt 6 B B O I
Coa ZMEL, B Z7 7 M)V Eik 7T 7 kX
A U C5 D mRNA ZJ]IE LTz, i\ Tr 77 b
(IR D EMlaoRME S LT, T Milns~2 =
77— % FACS THIE L7, MZ T, BREHESET
VDI & R — a2 s S8 T, PR —4F
FAPUARZ FACS ICTTHIE L7z, In vitro T2 R
77— ~D PMXE3 DINRERRFET D721, B
A5 1929 Ml #ikaz v C~rrn7y—
ZrtiFE (BMDM) 3282 CPMXG3 25 L, ~
7 a7 7 — VoI 2 2R A FACS THERE L 72,
FELZ A0k L7z BMDM L5k U C RS A F A S S IR A A 45
#E L CLPS & ATP L ONPMXG3 2N L, RIEMEY A
KA > mRNA % RT-PCR CHHIEL T, ~Zu 77
— P OIFMAL~DB R BFE LTz,

[t 2R

* 7w NNEZ T 7 NAEFIT. FEIRERICH LT
PMX53 #GHECHEIZER L72(6.6 vs 13.7 H,
p<0. 0001),

* Flo, PUXE3 B ERETIL, EMICL D777 NG
B ORCERENE A BIHH S i,

% MLR ® Stimulation Index IZFEIRIEREICH L CH
BT LG 1 vs 2.2, p<0.0001),

* FEHESOGREORIARTEMEIZ DWT, itk 6 BB O
Mg Cha 1%, = hu— LREL bl LC, FEIRRRE



TLEHL (52.0 vs 127.0 ng/mL, p=0.0001), 25
7 RU UG RN T T oS T LARD C5 D mRNA
TELHE EF LTV (0.100 vs 10,55, p=0. 004,
0.977 vs 2.82, p=0.0079),

* FEWTBAEZ 7 7 MIEMT D iz oV T,
PMX53 #5-FE Tl FEIRMEAE L Hi LT T fiflmonde
FCIXZEA L2 e o 7= (29.0 vs 26.9%, p=0.975)

DIZX L, =717 7 — Y OERIIA BT S
7= (17.7 vs 7.9%, p=0.0007),

% L7 L. PMX63 IE R —HpRAHTIRPEAE 2 BRI
VI Lo 7,

% In vitro T 5 BMDM DL ~DRHFIZHONT,

P GHEIT KR L C PMXE3 FeH5-4F (10 u M) TIEAEIC
AL X472 (CD11b/c+RT1-b+lifE : 56.5 vs
22.5%, p=0.001),

* T, BMDM OTEHEAL~DZHFIZ DT, PMX53
OFH-(10u M) T, IL-18 & INF o (THH ST
—7 T (138 vs 45.8, p=0.0001, 15.1 vs 4.22,
p=0.0055), IL-10 [ ZHMN LT 7= (514.3 vs 1226,
p=0. 0009) ,

30

A-2

[E%2]
Cba/CbaRl MEEDIHFIL, v 7 v 77— Ol %
I U TRl S DR EOS 2 30l L7z, Z ORI,
BEAF O Sy Il & 1342 < Brp o 7o BLE & O
I OA AEZRT & & bIT, TR0 OFHIRRE
DERFECIG AN L REEN B 2 DD,

[Tk ]
1)Kodama T, et al. Transpl Immunol. 2019
doi: 10.1016/j. trim. 2019. 101246.
2)Miyagawa S, et al. Transpl Immunol. 2022
doi: 10.1016/j. trim. 2021. 101497
3)Toyama C, et al. Transpl Immunol. 2022

doi: 10.1016/j. trim. 2022. 101559.
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i

BB ®F1D, MR FEED, & 1EH D, K EED, KEF IER D
D AEBERKFEREGEERER BIEAF

Exposure of peritoneal dialysis solution effect on membrane complement regulatory proteins on human
peritoneal mesothelial cells.
Ozeki Toshikazu?, Kazuma Kobayashi?, Hangsoo Kim?, Naoki Kamegai?
and Masashi Mizuno?

D Nagoya graduate school of medicine department of Nephrology,

[Tt oi] ELISA VEIZ TORECHIEZ 1T o 72,

BARRRH O BE T 2 BREDO—2TH PD MR A AT 12 5 2 2 BB L
2 MEMEENT(PD) X, fEETITONLEN T, =mIEE . b b HRMeT-5A) % F N CHE-ORLEE, B2
WORMBTHH Y | TFEFIRT Iy 7 FIZBY ORI CHNEE ., ARSI O % flow
THEH STV %, PD OAPHEIC I TG T <0 cytometry (2 CTiT- 72,
WeFEPERE AR LIE (EPS) 3 > 0 | BHINCIRIE 2 ki
ERVEWVWORIBERD D, 2N b OAMEITREE [ 2R
RN . BHTIR~DWREE 72 SR x 2RI K- T PD & Z3\\ T JEIE T B ffa o> CD46, CD59
B2 D EWVDN TV D2, JEIEEREIR TS EPS JE IE—EORB CTHREICHEML Tz, 72, PD JEK
~OWMFETHERDBE G L TWDHDO T ewnine H D sChb-9 ITHERIKTZ7R LTz,
T2 I AT, ZNETICE RBLUEWET MeT-5A %W - FLEE TR L7=%e . WEtd (Al
MZBWTHELZ L TE D2, K3 L7z, —7, BRMIC BV TR ER

LRTOWMAE TR T, BEOFE @IS IER TR 2R Lz,
fa b RS RHIEIA 3B & FBET 5 2 & &R
TR LTDS, ABFZETIE, 8% O B Ok [B£]
HIHENIR 7 D ZEAL 2 MW S 232 Z LB LY PREFIIC CD46, CD59 239 L, sC5b-9 |FE T
ZOEALDIFEIR & 72 0 15 2 BHTIRIEEE DBz DU LTV ZEND, BITRREIC L > THEEN O

TRETLZLE2HAME LT, RRITEM LSS, ERITEFE AR ST X
5 & U CHERRE A B e o Al (A FRE IR -7 58 B A i ot &
[51&] H TV D TREMED R STz,

At B R EEE S R R e @b h o0 B E s 1 R RHIENR O R BEEIIZ, PD WHPIZEEND
biviz PD HEE O H Bofifa 2 7548 L C.CD46,  Hf - LR ORG-S R S ivic, EaMED PD R IHiI6E
CD55, CD59 O3 Hl% flow cytometry, real-time K255 LI EOFBBEME T L TWAH00nh
PCRIZ THIEI O L AERITHIE LT, £7o. HHET LAV,

DORWIEELEY(C3a, Cha, sC5b-9IZ DN T $

31
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PD st o RIS B AN L AR - 5L
NI M LT, PD it 07 1 2 Bl SR~
WS, Z O LR DI

[SCHK]
1) Yumi Sei. et al. Mol Immunol 65(2):302-30

9 (2015)
2) Masashi Mizuno. et al. J Immunol 183(2):
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Single-cell transcriptomics of complement components provides in new insights into complement

regulation in tumor microenvironment.

Masaki Imai and Sayuri Yamazaki

Department of Immunology, Nagoya City University Graduate School of Medical Sciences,
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P LIS SIE DO W N EE R R T 2 E R TFERESh
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R U CEiiuss 5 R 2 B3 5 0272 53,
JRPTNCFET DRGNS A N A v 7p E0spE
AL HERRICRE Lo s g~ > 7 D7 4
— NNy 7 L, RIELHEIRT D 7 TV DOIFE DY
LI TET,

HARRIT, B CRERE R EDOBIERIEIZH S
L CAERND R AT AL L A s TS, HLIEIC
BT, FWRERE OREEE L IR0 v T 4
2 7 A M C LRI T C3 OBEE AN R S,
~ U AETILTH C3I1ZxtT % shRNA % F# 5
LT C3 #BLZ Il 3 5 & vElERRIE O W I A3 i
SN2 EMB, CBDFENHRESNTND Y, L
UMD, W Mg o C3 OB A
ERERZETRL 2, RIEHIER OB G IIARI 228
MEN, £ 2T, AR TIE, /A &5
BEO R EMD S 7 vt RNA —27 =0 %
(scRNA-seq) DT — % 3% AW CHEAR HEE D
FEBLZ LT 5 2 L CHEREO IR IR I DR ARR A
BIGLTWENnE I DERET LTz,
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scRNA-seq [ZKEENANA AT 7 /v o—IFHt
VA —NEH T 5 Gene Expression Omnibus

(GEO) mWoWfG LT —%tEy hEHW,
scRNA-seq DOfiEHTIZ R @ Seurat (ver. 4)9/% v 77—
CEHANWT T,
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WTC, BAASRIBE - ORBLA MR A & 5 R
BETHERLTzE 2 A, CIR & CI1S MBEREMM,
SR, AR EEERII C, CFD XS CREL
N L W, Cl f ¥ —%a— RT3
SERPINGI & MEEERHIIL THIIN L TW72hs, C3
DRBUITEZTA NPT, LLRRD
CD55 DFEBLNT X TOMIEE TR LTEY
CD55 OFEBUR T DS HLHEERTICR T 5 C3 JREEDH
I %5 L T2 ATREPEDS R S 47,
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CIQA. CIQB. CIQCH LT\ C27¢ &y Bt ik Bt
BIR T ORBNR~ I v 77—V THEIML Tz,
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Analysis of the relationship between complement and SOCS1 in patients with SLE.
Reiko Takahashi, Yoshitaka Imura

Department of Clinical Immunology and Rheumatology,

Tazuke Kofukai Medical Research Institute, Kitano Hospital
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A M A JAK-STAT &7+ Th 5
SOCS1 (Suppressor of cytokine signaling1)
L. ZOFRBEE )N SLE OWNREIZRERT AN
HERIL D 2, F72, JAKFHES) SLE Oif
IR & 72> TN D 3,

AR, & OZED SLE O BIGEINE % KB
L. PH#EZA SLE O &2 V155,

SOCS1 DEBZEH LT, A M A AR
HEOIRDOEENZ BT 20, IHROMAITIEH T
E L EMIT 5,

[F7ik]
WREIZIE@FE T D 48 44 O SLE B KA 6 U v
NERZ S3EfE L, 2 PCR {5 T SOCS1 OB E 4 i
w7, C3, C4 OYPIERER L ORERE T LT,

K

RN MY > BT SOCS1 DIHL & Atk C3.

C4 DX LRI BIZHBRERITERO 2o 72,
[5%2]
JAK [HEZIZ L - T, MR OEMHALMET
L7zEDnH D0 9, BlIRFATH L 1L SOCS1 D%
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SOCS1 D¥HL L MIADRICHOWVWT, HDHH
TEDJFRER> SLE O ESESE & OBR A RIT T 5.
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SOCS1 D¥EHL & RO EBIZBIRIZ A LT
R0, LNL 223 B BIRDMFAE L2V D Thiu,
JAK-STAT WA k7 A »PRE & PR E o [ )7 23
SLE OJRESIEIC LB TH 5 AIREMDN H 2,
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Safety of the SARS-CoV-2 vaccination in the Japanese patients with rheumatic diseases: reports on the

changes in complement titers are included

Takahiko Horiuchi, Junki Hiura, Yusuke Kashiwado, Yasutaka Kimoto,

on behalf of JCR COVID-19 vaccine study committee

Kyushu University Beppu Hospital, Department of Clinical Immunology, Hematology and Metabolic

Diseases, Oita, Japan,

X U IZ]ISARS-CoV-2 T 7 F v DT 2N T
N TIEZ < OFERANH L3, U U~ FHEREAIC
ODWNWTIHIZE A EHRER 2V, ELICARZEZLT
TIZBWTIEMERZ BV, SARS-CoV-2 U 7
F UL mRNA TH D720, U U~ FHREBBEFITB
T, EHEFORISUGDH72 53 5 ORRIEIIZ &
7 JEUPR AR 0D $E T RERH D, ARY U~ FF
X COVID-19 U 7 F U AR R E B S (ZER BN
#iZ) BHMEL T, U F L OREMEICOWV TR
AT o7,
(7iE] &E o 14 b (LiEE R, Hik RSz
Vo~Frr s — BEERKTE, ERERT, B
JERBKRT, Wk FERKY. 4 hRERE ¥
—. S SIERRY., KIRMEERE % — L&
AR JFUBIRRE . AR IR TFR B, PESEERIR Y,
TUNRERBE . U REERBERIERE) 232001 L T
REDCap % IV 7= WEB AJJIZ & > T SARS—CoV-2 U 7
Fro 1L EH, 2 BIEEMEEO, 1) m8IRG EE
VIR, RS, T T 4 7R kRN E) L 2) IR
BB O, [ZoOWTE Lc, REBOHREZ, B
i) 7~F (RA) Tix DAS28, U7 F L HfEHi14 T

36

DIRFEOHR, 2=V 7~ h—F A (SLE) T
ITH{R C3, C4. CH50, #1DNA HLik, U 7 F L 4fn]
% CTOIRBEEOEER, T DMOBEERIXY 7 T
% TOIRPRFEDOHICCHIE LT,

[#R] 3,543 4 DV U~ FHHBHEE IOV TS
L7z, REIZRA61%, SLE10%, SREZIE 5%, ¥ = —
TVEGERE 4% %X L & LTEIGIChiz o7z,
P 80. 5%, EHEM 67 ik, AT F 37 7
A P+ 93. 0% T o7z, FIGIEEEE A TH
LNLHBE L BBk CTH T, 7714 7%
—RREUGSIE 1%a8 87, 2 [BIH OV 7 F Btk 2
Bl H O K £ TIREBISK L CIREmIb 31T
T ais ) LHE LS, BRKROHEET
EIRT 4. 80%IZ78 7=, SLE (n=354) TIE 2.82%A
ML, WG O B 3 FIIMRE T3 H o 7,
SLE 2R TH 5 LAl C3, CAITMEDEE L /2> 72,
U7 F R ORBIEEPEO RN L5 RATY
SLE TH U 7 F itk OHTE & BE L7z,

[(BL - fhww] ) U~ TFHRELZAET 2 AERANTBD
T SARS-CoV-2 U 7 F L BRI LB 22 2 A T
TEHEEbND,
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Complement alternative pathway activates at the exacerbation stage in neuromyelitis optica.

Katsuichi Miyamoto?, Mai Minamino?, Hidefumi Ito?, Norimitsu Inoue?

D Neurology, Wakayama Medical University,

2 Molecular Genetics, Wakayama Medical University
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B FRE%R (NMOSD) 17 A b a1 M3
BT 5Ky %i@d X /37 E aquaporin-4
AQPYIZxIT B HOHURIC L > T, 7A hr¥A |
DMBIE S 4L, BRI REICPEE 2 5] & 29kt
FERTHDLY, —J, 7 « SU—JEER (GBS)
X, Campylobacter jejuni 7% ¥ OIEGL\ZHLAT > 7
Uy REUEREA I, RICHHOREIZLY R
HHREENGI SR SNHAMRIEETH DL, 1
5 O BOFIEIZ IR OTEMELDBE S L, ffifk C5
W23t D HUARE] (Eculizumab) 23 %8 T 05 301R

FHE L U CHIRIE A £ BRRBR S T D3 2,

RO ZAEABEFIEH OIS Ty, K
WE I, EIEM R RO I EB L, 2
DK & NMOSD X GBS Ok & O BEE %
FREt L7z,

[51%]

B & 22 E M DT HLIE O T RAF S ATV
% NMOSD JEfl Z % A & 1T 194, 24
DFF 21 A& L7z, GBS bRERICHK AR X2
P14 4, B 11 40 25 L a2t Lo, BFIE
WILEF 2R CHE LN EREBIE VT DB IE
L7z, MfRORIEL, sC5b-9 & Ba i Quidel £k,
CFH & CFI i% Abnova tt0 ELISA Kit % i\ 7=,
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[t 2R

NMOSD O-FEH4fn 48.0 w%, FHIMEmREIME 5.1
P RREEEE (EDSS) 4.9 Th-o7-, GBS
DOFEIEET 50.8 kT o 7-, NMOSD Tix, i
1™ sC5b-9 & Ba (%, 2P (sC5b-9: 1848+288
ng/ml, Ba:122£33 ng/ml)) T, HAMKFZEZIVR
LCWAEFHEOREML Y ARICHL . BEY

(sC5b-9: 1231 =208 ng/ml, Ba: 44+8 ng/ml) 2
fEF LTz (sC5b-9: p<0.05. Ba: p<0.05), £7-.
CFH T4 (260+28 1 g/ml) & Z2EH (297+
43 pg/iml) & IR H O FEUEE X 0 R VE T A oK
LTWe, GBS Ti, Mg+ d Ba i@ MEza L
7od, BLERZRLNZ L2, sC5b-9, CFH (3fdw & &
B L CHEWT R, o, WIRIC K 2 E 8 I3HE
BaAIN»oTz,

WROREM L NMOSD o FE i Rk B i s
A Gt EH) & OMICHBEITERD R o T,

[(Z%]

NMOSD %, ##HHEENORETIEH 5728, GBS
CIEEZR Y | MR T T ORGSR R O TE B
WS B LTWAD Z & AR X172, Eculizumab
WA T D 2SR EEE/PEICB T, GBS
& FERICARM M TOMIA DB T /20 2 & 3 E S
N CHEY . NMOSD iE Eculizumab 23 F %) 7 fth o fh
RS LT R 22 DR DR Sz, NMOSD Tl



Eculizumab [ZIFIETE2HNHENH D = & BRHE S
NTEY, KfHIcB) 2R OEME, HE
OIEE M & BE B 5 AlREtEN T &N D, AQP4
EA AR R IZRBL L TWD Z ENAbITER
0. REENNTEENIC & DRECIX, AERARRR D AT 5
TR T b HARDIEMEL LT D ATREMEDY T
BEnbd, 5%, K TOMBRIEMELOEEM 2R
AT AMERSH L, 7o, NMOSD OEFTIX, f
{RHIBEIA 7 CFH DR ADSTIE Lo 2 & 03 HE
M= 47z, NMOSD D #EE Tix, $it AQP4 Hiikfiio
HATIIFRIEZE THITE 202 &, CFH OJIEN
FERTPENZEZE S LI,
[ it
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EDTA 42 v Criffm  ICHIEZIT 9 2 & D3R
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Activation of coagulation-fibrinolysis system in hereditary angioedema.

Daisuke Honda?, Isao Ohsawa2?®, Toshiyuki Miyata® and Katsuhiko Asanumal

D Department of Nephrology, Graduate School of Medicine, Chiba University,

2 Nephrology Unit, Internal Medicine, Saiyu Soka Hospital,

3 Department of Nephrology, Juntendo University Faculty of Medicine,

4 Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center
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BAGPE LAV E (HAE-C1-INH) (%, i C1
A4 e b4 — (C1I-INH) OBEMRKIBICLY 7 F
VR = UPRIEMEICGERIREAE SN D 2 L& Tl E G R
PEDSTUHE L, O . MREH R &4 O /RPTICim
EEREZ M KRR TH D Y, HAE-C1-INH (Z
BWTIE, BV Z LAy F=0 %, BIAERER.,
BERRSR . HIRR OB A — R AAZIE AL ]
T 5 AREME B STV 5 29, HBRBIICE W T,
HAE-C1-INH DO3EFEAER O 41 Bk 25 il (61%)
TD #A~—0ER%EZED, HAE-C1-INH 2SHRE
BEERICR B KT 2 LRSS, Lol
WO, FIEREOMEEEE R I A — RO RS DA

VIZE B LIRS+ oll e S Tniang:
., AlEl, HAE-C1-INH 3 05 /ER R Mk %
FAV, BRESERRE R R BT OV TR S
T AR TR LT — X B RET D,
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HAE-C1-INH &% 8 4 (& : Fi=6: 2, FH4F
i 49.8 %) 23, 2017 4F 10 A5 20194 1 A O
M AERE I INE D 7= DI KPE LT-BICEEL L 72
20 MEBAR %2 F CRISEEE R . iR, MK/
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VII K, &EE S FXI K-, %EE % FXII A, PT
INR, PT 75 7 A b F1+2, AT i, TAT #4&
K, 7470V 570 747 )0 v —EBEEE
&®, FDPE&®, DX A ~—, FIRAI /=7 7
FAI A vk X —, PIC, tPA-PAI-1 &K, 7
o7 Ay CiEE, 7m7A4r STEME), SbIC
LT —HZHWT, 2 HEMOMBEBER % T
L7z,
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C4 1T T X TOMKTIEFM L VKT, EEFEE VII
KF1% 6 MR T L5 B FXII K713 2 Bk T
ﬁTJW7§7%VFFHmiw@WTLﬁJW

I 1A TR T TAT AR 11 AT EA
747V v —EEKRERIT 9 RIKT LA,
FDP E&lT 18 IR T LR, D ¥4 ~—Ii% 12 ik
TER, 792 =L E3BETER, 7%
IVA B EXY—T 3 RIETER L 1 RIFTIT,
PIC I 19 AT LS. tPA-PAI-1 AR 3 Mk
TEHA, 7v7A4 0 CIERIZ S RETIKRT, 717
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DRIFNT L0 BPERY AR A BLAORREE O TR P23
HAH, CABHBEINTND EBx bz, £72, 19
BIAT PT 7727 A bk F1+42 O EH 11 BikT
TAT EEKD LR, 9MKTT7 47 E /) ~—H#
HRERD S 13 AT FDP E&D L5, 12/
HBTD XA ~—D ERZRBDO-Z &6 HAE-C1-
INH OFERIC o v b7 0 70 U aVERE
A, BEESR A A — RBEME L S e 2 & AVRIE S
iz, £ LT, 19 BIKT PIC ® LHAZRBO LT
ZEnn, TTAIUPEMHELI I, BERT A
— REM LS R Z E N SN, T AI
X, BERE S XTI R 123Gt kT 5720, 772
DOIEVERIC XY, B T v Ay - =0T, RIREE
R, Bk, AR T A — R & ICiEELE
Z1F, HAE-C1-INH OF{ERHC A Y 7 LA - F =
VRICTT I VR =UREESRD EEZ DI,
BRIREERE R A A 77— RN 2 THA R BV TEED
BRI RO N2 b b, HAE-C1-
INH ZEERFCIE, BES 5 0 27— RaEnfEEL
LTWb ZEREfFT Nz, 2D &b, HAE-
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Complement deficiency does not contribute to the development of mouse lymphoedema

but enhances inflammation.

Toshihiko Nishiokal?, Kei-ichi Katayamal, Sadahiro Iwabuchi®,

Shinichi Hashimoto?, Shinichi Asamura? and Norimitsu Inoue?

D Molecular Genetics, Wakayama Medical University

2 Plastic Surgery, Wakayama Medical University

3 Molecular Pathophysiology, Institute of Advanced Medicine, Wakayama Medical University
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U PRI 6T D A R IR IR O f% F1
SRHEORGIEZ B E LTIThR TS A, Rk
DTS ZRER] B0 72 < 72, BEOFIKIX, U
YONRD D o WIIZ K DBYERIE L E X HILTW
LI, FHEMR ST A =X NIRERHATH 5,

& MERIENEDIRK TH D &I ATY &
PRPHIE LB MEASITELL L TV A, RCRITAER
BN R IR NIE I Ch 5, v U ZADAE
TBHEE 7 /UZ B W TR C3 o KEITAIG IR
DIEHEI@H < LW O WwERH D VD, Tz 8k
AUE L FERIL 72 Y VRIS W T b MR O B
HBRREBE I 5,

T, JLCH MR CTh D=7 U X~ T DEGIT
L0, WIS E S ERRBOIREICRIT HEE
IpA—4y M LTHR S, PR omE
PERLTETWD, — 5 flRDKIBIEZ: £ Tl
KN OREOIIRFE N MR T L, H S etk
BESIEEZTZENMON TN D,
bivoid, Mk RIE~ T 22 HWT, U o3z
JEE T 2 L2 38 1 2 Al (TS AL 0 B BB A R 3K o
ATHEMEIZ DWW TR L 7=,

(7]

9-11 W O HED B LT~ 7 A(WT), AR K B~
7 A (C3KO, C5KO0) # W T B LY 10mm
WAL O [E% 3mm METHRYBRE, A0 Y o
BARMELT, BEY VN REET VEER LT
(14 1), #it 3 W £ CORKFEL, real-
time PCR |Z L 2 HGFEM DG, BRI
T D AR DTGP RAE A ORI DV TR
L7,

B1 2V SPREE T Lo /ER
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FEIRTHRIC, g 3 WICk T 2R MIRRIL.
2.5 fFlzmmLe (K1), ik 3 To C3 @
mRNA OFHITAZ WML TWiz, £ T,
C3KO, C5KO v 7 A LWpARITY N\ EDORE
I 7 Pt L7z, itk 8 I ETO Y /iR fED
FEAEIL, C3KO., C5KO ~ 7 A & & ZHpAR L 1y
0L CHBEEITREDR)-7-, L, C3KO &
C5KO ~ 7 AT, U U/ \FEOMMRIZ* 7 1 —
AR OEINZ 7, C5KO TIL U 7 \ig JE
|2 C4d, C3 ik, CD4 Btk T Mo iziE o1
MZRBOT,
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The role of MASP-1 in a mouse model of NalOs induced retinal degeneration.

Tomoko Omori?, Takeshi Machida?, Yumi Ishida?, Tetsuju Sekiryu?, Hideharu Sekine?

D Department of Immunology, Fukushima Medical University School of Medicine

2 Department of Ophthalmology, Fukushima Medical University School of Medicine

LT i)

m o 3| OBE & M (agerelated macular
degeneration: AMD) %, #HBEE CORIEIZ L Y
ODHREFAEE SN OREETH D, AMD I, Mkt F
= Bz AR RO i oD G A R & 9 D ZEa A & TR
A % 5 BHAUC KA S D23, Wb ififko
ERE RIS AL, BRI R OTE AL AN 53 5
EEZBILTWD 12, rEH 4 13, ANEERHE L
B LT, B AMD BERTEAK T O Ca/Ch R1E
A HEIZEME T, MASP-2 B3 H B CH
LT LaAHL, B AMD BFOIRNIZEHEVT
L7 F UREEOIEMALRE T TV A AlEetE 4 R L
728, LavL, BHA AMD OFERIZEHIT S L
7 F UREE DB EAIZ DWW TRIZEIET S LT,
F 72, C4 RIEOZEHL AMD €7 /L~ A TiL, %
HARIDET L~ 7 AR T AMD BRIRZ ORI
WESNTHAEN 9, LI FURKBOBEIZOWT
AL ISR TVHRN,

ZAA AMD BRREDET NV E L TR RS
TW5 I UHEMET b 7A (NalOs) IS
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F7 /L TIE, NalOs OFIRE 512 & 0 #Ei g B
HR 2 BRI B SE S 7=t MR ERGARIC
X o THEREDSHERF STV BRI —RAYICEE
ENDb, AHFFETIZ, AMD I2BIF 5 L7 F K0
B2 LN D720, L7 F URIEO RRICAL
&9 % MASP-1 Z /X4 L7-~ 7 A2 NalOs ¢ 512
IoEEELZFHEH L, FEM Y RIZBIT S
NalOs i FEHBIEE E OFLEE & bl L7z,

(1]

T~12 Wl OB AR 35 LUV MASP-1 R~ 7 A
(ALiz B> C57BL/6J %) 12, NalOs (20 mg/kg)
ZERNIE G U, MRS A2 555 L, BER OB
Al 22O PBS & #lkNE G- L FEE %
v ha— b LTHERICHW, NalOs#h54% 2 H
BICIRERZfH L. M~ C3 I L~V & ff
FOCY B CRIET L 72, E 72, MIRIC 1T 5 C3
TEMECIRRE 2 MO 7 = A% 7 a y MEIZT
FHE L7z, & 512, NalOs#5-4% 7 H H OMIEZ ~
v XU AT ATTYEA L, SNEREED



HE W THERRIZ 30 1 2 MERRRR & O FREE 2 514l L 72,

(it ]

AR NalOs ¢ 5~ 7 A Tid, Efs =y br—
NV T AN A CHMERLIE 3 B E L 2 R E A R
IZIEM LT (X1, P<0.05), —J T, MASP-
1 K48 NalOs # 5~ 7 A Tid, B4R NalOs & 5~
U RITHARTT, MERRJEL S A b & SMERLIE O JEH L
NAEBICEE Sz (K1, P<0.05),

MBI 5 C3 DA L-~LZ 3l L 725 5L
FFEFa L br—L~7 2 TE . C3 DILENRD 5
o TzDITR L, BAR NalOs G~ R &
MASP-1 K48 NalOs # 5.~ 7 2 T, filfafE 125
WTC C3 DILENRD biLlz, £, B4R NalOs
Feh~ v 2L MASP-1 K45 NalOs &5~ 7 A2k
J o HMIE D C3 ThAE L~V EAITRD bl
7inoie (P>0.99),

MNEIZ 31T D C3 DIEMALIRREIC W T, FEEEH
av b=~y AT, C3 OIEMALENTH S
iC3b NED LN T=Dizxt L, BAEMA NalOs
Pehi~ 2 L MASP-1 K4 NalOs 5~ 7 2D
T, iC8b 23788 biv/c, F 7z, AR NalOs #¢
H~v 2L MASP-1 K48 NalOs 5.~ 7 A2k
W, RIEMERLD C3 1Ll iC3b LULEB L
1C3b/C3 L ~VIICH BTG bz ino Tz (P>
0.99. P=0.34, P=0.86),
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MASP-1 X NalOs 5.~ 7 A CTi, BFAER
NalOs ¢ 5-~ U 22~ SR OFEEL A E
IZEIR L T2 Z &5, NalOs i iamifEE £ 7
L= U AR D MRS % LT MASP-1 A3
HWERT- & UTERT 2 Z RS, L7 F Uk
B OB 523 R X T,

—J7. B4R NalOs 25~ 7 X & MASP-1 K4
NalOs 5~ 7 2 Tlid, #MldEIZBiT25 C3 DIt
HL UL LRI D iC3b LULICH BT
oMo, ZOZ EiE, NalOs ik s
ET NV U AOHEMIICI TS C3 OIEM LI, L
7 FURBEOFE N B SN ol 2 L BT
%, Bk E~D MASP-1 B L OV 7 F RO
BHIZONT, A% I OROIMHAVDUETH D,

S0

AHFZEIC L0 MASP-1 1%, NalOs 7% & f s £
TN~ U AR MRS, HER TS LT
ERS% Z LRENT,

[3CHiK]

1) Schick T. et al. Eye (Lond) 31:810-813 (201
7)

Desai D. and Dugel PU. Eye (Lond) 36:29
4-302 (2022)

Omori T. et al. Ophthalmic Res. 63:252-25
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Thrombin activity of complement factors and their disease influence

Kazue Takahashi ¥, V. Michael Holers 2, Nirmal K. Banda 2

DDepartment of Radiology, Massachusetts General Hospital and Harvard Medical School, Boston MA
02114, ? Division of Rheumatology, Department of Medicine, University of Colorado School of
Medicine, Aurora, CO 80045.

[Introduction]

Serine proteases are components of
complement and coagulation cascades, which
are systematically and orderly orchestrated in
maintaining the healthy hosts. Both
pathways, if uncontrolled due to a variety of
causes, are pathogenic in numerous diseases,
including infectious and autoimmune
diseases, such as autoimmune rheumatoid
arthritis (ARA). Previous studies have
reported sequence homologies, functional
similarities, and interplay among component
proteins of these two pathways, suggesting
some implications in health and disease.

We wished to analyze thrombin activity in
plasma of mouse lacking one of complement
factors B (Bf), D (Df), H (Hf), or Mannose-
binding lectin Associated Serine Protease
(MASP)1/3 and compare them with clinical
disease severity in ARA animal model.

[Methods]

Thrombin activity and clinical disease
severity in ARA animal model were assessed
as we previously reported (1-6). Briefly,
thrombin activity in plasma (EDTA) of
knockout (KO) mice, lacking one of following
serine protease proteins: Bf, Df, Hf, or
MASP1/3 was assayed using thrombin specific
fluorogenic substate that reactions were
recorded by a kinetic mode and normalized to
that in wild type mice and expressed as
arbitrary units (5, 6). Mouse model of collagen
antibody induced arthritis was used as a
model for ARA to assess clinical diseases
severity in mice lacking one of Bf, Df, Hf, or
MASP1/3 (1-4), which were normalized to that
of wild type mice. The relative activities of
thrombin and ARA clinical diseases severity
were compared.

The trypsin-like protease domains of serine
proteases those are relevant to the study were
aligned at amino acid sequence levels to study
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their homology and similarity.
[Results]

Our results showed that thrombin activity
was almost undetectable in plasma of Bf KO
mouse unlike that of wild type mouse.
Thrombin activity in wild type plasma was
80% inhibited by pretreatment with a
monoclonal antibody 1379, the Bf neutralizing
antibody (6). Furthermore, purified native
human Bf showed thrombin activity (6).

Thrombin activity was also undetectable in
MASP1/3 KO mice plasma as we previously
reported (5). In addition, compared with
plasma of wild type, thrombin activity was
reduced to 15% in that of Hf KO mice; and
50% in Df KO mice (unpublished observation).
In our previous studies, compared with the
relative ARA clinical diseases severity of wild
type mice, it was less than 10% in that of
MASP1/3 KO, Bf KO or Df KO mice while it
was 30% in that of Hf KO mice (1-4).

Amino acid sequence alignment analysis
showed presence of characteristic homologies
in the trypsin domain of thrombin to those of
Bf as well as Df, Hf, of human and mouse and
Limulus clotting factor C (6).

[Discussions]

The current study reveals that Bf, the
second component of the alternative
complement pathway, has thrombin activity.
Overall relative thrombin activities in plasma
of KO mice lacking a various complement
serine protease are correlated with the
relative ARA clinical disease severity with
exception of Df KO mice (Table 1). The
discrepancy could be attributed to its position
in the complement pathway that Df is
downstream of Bf, therefore the effect of Df
alone in vitro may not be seen in vivo.



Our findings are supported by the amino
acid sequence alignment analysis that trypsin
domain of thrombin is characteristically
homologous to that of Bf, Df, Hf and Limulus
clotting factor C, the LPS recognition clotting
factor.

[Conclusions]

We propose that thrombin activity of
complement serine proteases play roles in
autoimmune diseases although detailed
investigations are required to determine how
relative roles as complement factors or
coagulation factors are involved and
interplayed. Based on the amino acid
sequence alignment analysis Bf is closely
related to not only other coagulation factors in
mouse and humans but also Limulus clotting
factor C, the pattern recognition molecule of
innate immunity. We suggest that Bf
participates the host defense mechanism as a
pattern recognition coagulation factor in
addition to a factor of the alternative pathway
and the amplification loop of complement
pathway. Lastly, Bf in its own right, may be a
pattern recognition serine protease of innate
immunity that can provides the first line of
host defense against invading pathogens and
altered self by limiting spread of diseases.
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Table 1. Comparison of relative activities of
thrombin and ARA clinical disease severity

Relative Proteases Relative ARA
thrombin activity clinical disease
severity
Undetectable MASP1/3 <10%
Undetectable Bf <10%
50% Df <10%
15% Hf 30%
100% Wild type 100%
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New function of complement system in type III hypersensitivity reaction within the joints.

Yoshishige Miyabe

Department of Immunology and Medicine, St. Marianna University School of Medicine

L rwiz]

TEEAER IO X V5 & 2 SN D RIESE
1T IR T L v — & 34, Tissue Resident Cells
0 IC Z s s Sl S5, B Y
U T I BT VLR —ICE N0, ER
REEN PN R X B Tl 7= S v, IR & ERT & .
Tissue Resident Cells IZfF/EE T, Z OB LRI
Tholz V, I THEXIF, A~ T 2OEHIM
iz U7 IV E A DAIIENTT D BIEINA o EARA A —
VT VAT LEREL VD, BRI D 5RE
Jied 0D 30 7 VAR 2 R L 72,

[F7i]

Txld. MRz AERKR CsaRl # & o fk © 72
chemoattractant (CA)SZEEKE~ D A~ IC #HH
PERE R AR L, BSNA L ERA A=V T
AT B W TR Lo BRI T 5
2 D CA ZEAROIERER Y T V2 A KT LTz
D, X5z, X Tm~ v Z20MERRE T CA 4 FEE
YT IEA KRNI D HE & feSr L 2, wlifRsz
K ChaR2 1z & % Cha ik A 71 = X L& fRHT LTz,

Ot -]
C5aR1 I RIEDL M L 72 DM ENEEICEET
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bolz, £l IBEAT 4 =— % —%%K BLT1 28
RIEFAL & 72 5 eI ORI L ETH Y |
rEHA AR CCR TS M & (i PN Rz o2
#HiRfb, CXCR2 FilFEsRfk & A HREPIZIRE L 725
FERRSEDIHITAEM L, RIEDOHEEIZEE G L T
7=V, Fio, MENRHRIZHEE T 5 C5aR2 A HHik
TPHEAE &7z Cha & & N~k L Tz 2,

[E%]

B CI3 IC 2SBAEICILAE T2 & AR 215
MEAb L, Cha MPEA S D, #fk CPEAE STz Cha
MmN EHIIED C5aR2 12 K - Tl & PIE A~k S
. fEER L TV D IFFHERD ChaR1 (ZHES LILAEN
BEEAEL, RIEZERLL Tz D2,

[t
Fox TP T D MRy Cha MR L 725
FLWII Y LR — T 2 56/ LT D2,
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FKAE D HAE with normal C1-INH (HAE3 %) o>FF

SRR =N

H AR RS R KARIE 2R A 7 LV — 7

DILINIRERBERIF R S - i - AR

Clinical features of hereditary angioedema with normal C1-INH patients in Japan.

Junki Hiura? on behalf of the study group for complement deficiency of the Japanese

Association for Complement Research

D Department of Internal Medicine, Kyushu University Beppu Hospital

LI T ®iZ]

BB EVEIE (hereditary angioedema: HAE)

IR BIETER R (Y RBEMEER) C. FBIEMT:
DR TFEIE, S FIEZBRY KL, KoEFIETE

Kﬁ%ﬁf%é”ﬂﬁjﬁl%yte&wmkmm
BEICE D 1R, 281 L CI-INHIC B 278072\ 3
BNH D, ZHETIHRTE, BEXINT, 77 A
)=, ¥ )=, TyUARETF U,
AT = U HS3ST6 O 6 FEH DB An 1 1N s
ENTWVD 2, Wit b 2O EEEXIA 7 2 1%
AARTIITRESNTELT, 7IAI /=7 R
MIFRBESNTNEDATHS, VY HATD 3
ORI DOWTIIEZE AR T, ZOERKRBED
R & 453 TR,

[J7i%]

HAE %%‘@ﬁ%%ﬁﬁ%ﬁoto
TR 1~3 OBFEIL A AR S, AARRE RS- B
CRIEFR, JEIH IR SR FEBED
EEOTrY =27 N THD,
1. —kiE L LTEREOAE, A, MR ZFiH
T oA S & B EEE R fh ) U 72 SRR ~ak A4
Do
2. ~RHATHUBEDH Y LEE LIfEsic, K
A& L CUR T R RIE R (B T T3, H’Eﬁwﬁ#ﬁ,
ICU A, WREAFZIEE), 1N, FIEE, RE
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E(C1-INH 7%, C1-INH &%, C3, C4, CH50) %
FLA T DA E A AT D,

3. AN E NI FHAEE IR SN EFR A £ T D,
4. E5FH A DT NV—TTINE L7- HAE3 ! 35 %
% 35 BEOBEMLEFICONTET X Y — LR

/\

(WES) ZAT 72 WIRIRE s F DORIE &2l A7,

[ 2R

— KA TIX HAE 184 fnsdfd S vz, —IKi
A TIX HAE 1/2 #175 107 5], 3 5475 19 i, JRAA
BHAS 14 FlE S 7z, HAE 3 B0 100%IZ 5 T
B, FIREZRD, HLEHER T 83%, MEIHFIEIL
29%IZ58 7=, HAE3RIDRE & LT, 44%\Z C1-
INH #A] 38%I2A B F /N MG I Tz,
WES Dl BTl BER OB AR F B H 12 7R D o 7278,
WS ONDBIZFIZENRANY TV M ERD, &6
IR Z T TV D,

[(B4£]

INETIZ, AFIZHEITH HAE3ROE L Eo7e
5T 2021 0 Hashimura 508 0 93— T
b5, SROEEFRHEORKFE L . Hashimura & D
MBS T HAES DB R g, s T B 12O
TOWEE IS, AFLTO HAE 3 BIOEHKRE, &
TREITONTEET 5,

=



[

OREICEKIT S HAE 3 B OEFEBGE TR KDL
EHIRFRETH L0, JRIKEE I RE B ARs 2
EMH BN o T,
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A case of hereditary angioedema with the C1-inhibitor elevation after bone marrow transplantation.

Daisuke Honda?, Isao Ohsawa?, Yuya Nakamura?, Hiromichi Gotoh? and Katsuhiko Asanuma?

D Department of Nephrology, Graduate School of Medicine, Chiba University,

2 Nephrology Unit, Internal Medicine, Saiyu Soka Hospital

L oi]

EAGVEM SR (HAE-C1-INH) 1%, %2 C1
A4 e B4 — (C1I-INH) OBEMRKIBICLY 77
X = UNRERICEREEA SN D Z & TE SR
PEDTCHE L, B D A7e & T IEE OMRER R E 28 O
JRPTIZ FR MR (i 8 PRI 2 0 O3 T E ) B
BRETHD V, AAMEY:S HAE 28T A K74
»ELET 2019 4ERR TlE, HAE-C1-INH D2l &
L C. C1-INH /&I 50% K CThH D Z ENED D
NnTEY 2, %< © HAE-C1-INH JEF] Tk, RN
DAV T A rF= 5k - BREERER - SRR E
TORMEMEEICLY CL-INH EMET 25%A0M 2
iR

UJiE 31l ]

48 %, B, 20 Lo EIZ, HAE-C1-INH (Z
LRMERIEE B Z OGN HUIIEIREZ RO, £ O
Wise A IS R MEAEIR &2 2 L Tz, 39 ik I Ak B i
PEA LRI L TR M Thi, BIfEE T
B A AERF L T D, 40 5%RFIC HAE-C1T-INH 0%
#r (C1-INH 754: : <25%, C1-INH protein : 7Tmg/dL )
L0 BMERIEREZIX, C1 A v T 7 F =4
F OB GAZ LV FER OB 258D T, 2B, K
Y 1M A 1 ER 2 F VO 72 845 7 A Tl SERRPING1
BARFIC R 2R h- 22, BF728 HAE-C1-
INH t2lisn<sY, FERE2HET S,

Ea
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BRI D 2 5%, 4%, 6 4%, 9FHKIT,
C1-INH {EMEIXZENZ L 25% A0, 29%. 37%.
45.6% & W LR ZRO T, BB O % EH
FEiE, 6 AT 1 RIRREETZ o 7228, BBk IC
C1-INH &M EREEm A2 78 L7z DB ik 6 AR
ETH 5,

[(B%]

C1-INH /%, EICHFMRCEASND D, FHElCE
T % & M A ST R AR 2~ B 23 (b3 2 e S
HORE, M PN R, BEERZR Pl Ko T A EAE
END T ERHE S TWDS 9, AEFTiE, HAE-
C1-INH O ZMiisicix, C1-INH {EHIE 25% A1 T
bofebOD, AMFICR L THEMBME L-0bHIC
C1-INH JEMEME S FRIRFIIC 40% LA EE T ER L, &
MEFRMED MBI OB &R T, B RIBME%IC,
G ORI R g [ Bt 3 282 ) o N I = 57 O
R LIl L - T C1-INH A EA SN2 & T,
3% C1-INH 72 E5 L., HAE-C1-INH O&ME51E
BENEAD LT EZ 2 bz, AEAICLS Cl-
INH L5 &5 872 2 IR R HRIE o0 rTREME S FLHH &
NI EERIER 28R L7-D T, TN BEE T 2
THET D,

BEN
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ACH50 & 1T AR RN AEE  (TMA) DIRIE SR EIC—Bh & 0 155
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Test for measuring ACH50 may assist in determining treatment strategy for thrombotic microangiopathy

Toshihiro Sawai, Chiai Nagae®, Yosuke Osada?, Shotaro Kaku?,

Hiroshi Yoshimura?,

Shojiro Watanabe”, Toshihiro Jogamoto”, and Mariko Eguchi®
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[T L oi]

MARTERUINIAESE (TMA) (ZER PR 7Bl C, 1
EAREFI - Tl Mofike 24 T, FEsaErED
/R, igeRbEE 2 ST 2IRETH D, AR
RN X o THA U D I SRS M PR 7 iE i o A
(aHUS) 1L TMA & £9°2% Z &AM E B, B C5 Hriks
OFFAENHNL STV D, BIFRCIER % Sk &
LTCTELDLOE RMETMA EN8T 28, RIC
ARSI T NY T AT HER”HY, 2
DA allls & L THL G5 HLikK o R Wi ¢ &
Do ARl FRETERZTHSE KT 2 BB T IRRED
IR ICEHEE AR TMA 2 380 U7 REB 2 R 8R L 7z,
RIS I BRE L 72 Ml (45l ACH 50 DIZE 23 TE¥
T#PED—B &7 51Tt 5,

[F71%]

VA JEBIOIMIEZ I L, 7% FARIMmERAE T
ACH50 ZJI7E L7=, EGTA &4 L Mg Z ¥R L7-4&
R A WV CHRBRIME 2 AR L, 7 X iRk &
37°C C 1 REfHI A S TR MLE 2T LTz, IEH X
BELTRERT T 4 7 OfiE % Az, alus ©
4 FEB] (BUH KFHURBGYE 2 6, H R8s 7525,
MCP & s~ 54%), STEC-HUS JEf, 3 BHE (C3 B4
KIF5t) DIEGI A S E D7 bIZHE Lz,

[t 2R

FEAE %I TMA 2 F8E L 72 2 fI7ClE, CH50 X\
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THNHHERRLL T TH o723, 28.7 ACH50/mL,
30.9 ACH50/mL Td Vv, AUEfE (40-80 ACH50/mL)
EHERTRERTICE EEoz, —J7, FLHRTHL
IREGMED 2 51 & H K185 5512 K % alUS SEH,
C3 BHE DHER TITHERFLLT Th o7z, MCP FE
(2 & % alHUS & STEC-HUS JER TITHEAEEN TH - 7=,

[B£]

SEAIPE TMA OSEB]TIE ACHS0 [FIRFEIX FIc & &%
D, RIS LIE R ER Tl n e s,
Z D72, BT C5 PURIRIC L B1R# A AN Z L
ErHlEnTz, HUHRFHUARR LOH R 251 &
% aHUS SEBIRC C3 BEE CIXAEFREE O RIS AL 2
B LT ACH50 [ ZHIERRALL T & 72 o7, —T7, MCP
B X% allUS JERIC ACH50 AME R L2V,
T AT AL 23 Cid7e < A& N R a 2 E C
BT D7 L STz, STEC-HUS JEfITik, TMA
IEEERERIC K DM E CER L, ACH50 23
KT LWz Limig e a8 % & Bbhi,

Uit

TMA JiE 51 D FEAE AR R 2 W TR AR CHB0 & [A]
BELZ ACHS0 ZIET 2D Z & 1F, ERNTEL TN
HRIEE L OB Z T 2= OICAEHTH Y, 18
WHERED B L 720155 B2 bl
[SCk]

AbAEE IR A, B, pl66-169, 2011
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Analysis of complement genes and proteins in atypical hemolytic uremic syndrome and secondary

thrombotic microangiopathy

Yoshihiko Hidaka®?, Yasuo Fukumori?®, Katsuki Ohtani¥, Yasuhumi Ohtsuka?, Toshihiro Sawai®,
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LI ®iz]

JE H AR I 1 PR FEERE M RE (atypical hemolytic
uremic syndrome, aHUS) 1%, /I~ & fEMEVA i1k
2, B IO B K SRR A 3
W & B R v i E
microangiopathy, TMA) (2738 SN D RE T, filik
HIE R (RN 2 EETH D, TMA (I, f
R B PESEBENS  (thrombotic thrombocyte
EEEREAMERIGEIC X
% ¥ I A PR B E JE g BE - (Shiga toxin-producing
Escherichia coli HUS, STEC-HUS) | BUFU{=0%E
A2 EIC &2 “IRETMA 236 %,

AlEl, WREME 2 B9z, aHUS & ZkPE TMA
(2B DHARBIE R 1 D& AR TR & & v XY B iR

( thrombotic

-penic purpura, TTP)
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WraiT -7,

[5iE]

2016 4F 1 H7° 5 2019 4F 8 A £ TIZ H AMA T2
THIIRBHER 1 OB FARAT & & 8 gkt 247
272 TMA9S Gl 5 B T I LR TEWMAF D 4L
7= aHUS 20 il & — ¥kt TMA 50 51l & ittt g & L
7o BAGFIRIT CIE R T0 il x5 & Lic, Z oy
Hfigprcik, OO aHUS & 3%k TMA O
bz c 19 5l (aHUS 5 i, %k TMA 14 #1) . @
EREHOR 2 BEO ¢ 13 61 (aHUS 4 61, ki
TMA 9 #5) . @aHUS DI AR & TR O L ¢
15 5] GEFLAERE 5 1. SEMRRE 10 f51) \@ WM TMA
DA 2 FEO LT 26 5] GERMRRE 16 1. TEARRE



10 f5) Zxtge & Uiz, BAnFftr, 2 o~ Bt
EHIREHEN LB LN RIREREFEREE LT,
S W GBARFf#bT 30 1. & > ™7 EfRbT
49 ) ,

[t R

aHUS 20 2BV THRRZFFE Sz oid 9 4

(45%) T, HHEIE ORI Y 7 o MEA D
5 %1, HLH KFHuifrfAH 3 6, HE/ Y 72 b
EHtH K FHURORA BN 1 HITh o 7=, B 15
Tld. CFHDJFEHINY 72 R 3BT, C3M 2 4l
(2. CD46 73 1 BIZEE® H LTz, 12 EOH R BEE
BFIZE LT, LGN EZMbRWT LVEEE
0.005 A DB TNV T MEAEORFTIL,
aHUS T 9 il (9/20=0.45), —¥%t: TMA T 13 {4

(13/50=0.26) , {7 T 6 f1 (6/30=0.20) L7210 |
3T CHEEHFRIA B ZAITRD o7z,

Z Ny RN TCIE, T T, C3 2% aHUS T
(ZETFLTHY, Ba A aHUS & %k TMA T&
HIZ EF LTz, F£7=, CFH 7% aHUS Tldfdtsr
FIZH_TR T LTV, @ <ix, CFH 2
aHUS TII#FE IR TR T LT, @<
X, FEEMH O aHUS Ti C3 DX T & Ba ® L5
PR BT, CFH IEIETEMIY. TEAf & b IciEs
FHIHANTER T LT, —J7, M@ Tid, IR
fE i o> —kPE TMA € Ba EAAA LA, CFH
(XIEBLMRIR . BARIN & b IR L TR o T,

[(B%]

BT T, aHUS I2BW TR 72 b
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[Introduction] crovalimab bind to different C5 epitopes, DTDCs
Crovalimab is a novel anti—-C5 monoclonal consisting of eculizumab, C5, and crovalimab
antibody engineered with Sequential Monoclonal motifs can temporarily form in the circulation of

Antibody Recycling Technology (SMART-Ig)! to pts who switch treatments. DTDCs can form in a

extend  half-life and enable infrequent, range of sizes, from single crovalimab-C5-
subcutaneous (SC) self-administration. eculizumab motif to larger complexes with
Crovalimab 1is being investigated in PNH, a multiple motifs. Larger DTDCs are a concern
disease for which C5 inhibition is standard of care. because they take longer to clear and may be more

The Phase I/Il COMPOSER trial (NCT03157635)2 likely to induce type III hypersensitivity reactions.
is a global, open-label, multicenter study of [Purpose]
crovalimab in PNH with 4 sequential parts. Parts To describe the impact of DTDC formation on

1, 2, and 3 assessed the pharmacokinetics (PK) the safety, PK, and pharmacodynamics of

and safety of crovalimab in healthy volunteers, C5 crovalimab in PNH pts who switched from
inhibitor—naive patients (pts), and pts switched eculizumab and to describe effects of crovalimab
from eculizumab, respectively. Part 4 assessed an dosing on DTDC size distribution and kinetics.
optimized crovalimab dose and regimen in C5 [Methods]

naive and switched pts. Because eculizumab and Using data from COMPOSER Parts 1-3, a
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biochemical mathematical model was developed to
investigate the kinetics of the formation and
dissociation of DTDCs under the assumption that
larger complexes are formed by the reversible
binding of smaller complexes. The model was
calibrated using concentration-time profiles of
total C5, total crovalimab, and the concentration
of eculizumab at crovalimab initiation. DTDC size

distributions were measured using size-exclusion

chromatography coupled to enzyme-linked
immunosorbent assay. Using model-based
simulations, an optimized crovalimab dosing

strategy was identified to reduce the formation of
DTDCs

concentration of crovalimab above the target level

large while maintaining serum
of =100 pg/mL. The optimized dose and regimen
were a loading series of 1000 mg intravenously on
day 1 and 340 mg SC on days 2, 8, 15, and 22,
followed by maintenance dosing of 680 mg SC
every 4 weeks starting day 29. The loading dose
series increased the total crovalimab dose received
during the first month to reduce the formation of
larger DTDCs, in line with the lattice theory of

complex formation. This optimized dosing strategy

was tested in Part 4 pts switched from eculizumab.

[Results]

19 PNH pts were enrolled in COMPOSER Part
3 and switched from eculizumab to crovalimab.
DTDCs were seen in all Part 3 pts (Figure; larger
DTDCs are found in fractions 1-4 and smaller
crovalimab-containing complexes, such as single
motifs and single crovalimab molecules, are found
in fractions 5 and 6). Two Part 3 pts experienced
clinical manifestations compatible with type III
hypersensitivity reactions that were ascribed to
DTDCs. The DTDC size distribution in Part 4 pts,

who received the optimized dosing strategy,
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evolved differently vs Part 3 pts, consistent with
model predictions. In the switched Part 4 pts,
large DTDC levels started to decrease on day 8
and continued to decrease, in contrast to Part 3, in
which they started to decrease on day 15. On day
22, the mean percentage of the largest DTDCs was
reduced by 56% in Part 4 vs Part 3 pts. Part 4 pts
achieved and maintained serum crovalimab
concentrations above = 100 pg/mL throughout
follow-up. Despite DTDCs being observed in all
Part 4 pts switched from eculizumab, no events
suggestive of a type III hypersensitivity reaction
occurred.

[Discussion]

The optimized crovalimab regimen resulted in
lower concentrations of large DTDCs than in pts
who received the Part 3 regimen and reduced the
persistence of DTDCs in pts switching treatments.

[Conclusion]

This regimen is now being evaluated in the
Phase III COMMODORE 1 (NCT04432584) and
COMMODORE 2 (NCT04434092) studies.

[References]

1) Fukuzawa, et al. Sci Rep. 2017
2) Réth, et al. Blood. 2020

[Figure]

DTDC Profiles Over Time: Parts 3 & 4
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Safety and Efficacy of SARS-CoV-2 mRNA Vaccination in Paroxysmal Nocturnal
Hemoglobinuria Patients:An Institutional Experience
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L oi] K~T 7 v v RE (PNH) (3, 22 PIGAZE 5

2020 FHBICHEELZH M aat v 2 LR b o i ML 7 v — PRI U CRIE T

(SARS-Cov-2) IFHIEICEDL b AR A IK L, it % & MM BT, MO IR IC X 5 mEN
B2 BGUR O B UIRTENL o TV, e e RIfL, ARSE, EifA2sE BME 35, &N
BRI - AR EN TRV, EELY A7 O] 1SR L THMEES AR, Blta%IIke: Lt 5
W7 EOBENERE SN TWD, FRCERKICH MERDHY | EAOR DM ARI RE I A
THHRIE D EFEZRRIEL’H D, ZH L ML TWDLEEL LW, PNH BFICHLTH
FCTSARS-Cov2 Ik T H U/ F L e LTTT /v COVID-19 7 7 F > % 8efid 5 2 & R ST
4 NVAT 7 F v mRNAUZ Fo £ LTz~ L3, BIFOSIC X DI Ez e 242 L 3 imE S
YRT T T IRGE S AL Y TR EREALBALE Tk Y v G IsIANeRET O U 7 F ORI
FURYEICRERERE R LTV D, AT DWTH AR BN Z, AR 2 13X s 2 mpE
mRNA U 27 F U RN EICHN BN TEY | %R H1> PNH B#FIZEI L, COVID-19 U7 F D
sk UCRE, BRI ERRE SN TWDR, L A EEIRISIC OV TRE LD THET 5,
e 7e E OHEERBISIG b WA SN TWD, FIEH
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2021 4 4 H 725 2022 4 3 H £ TIZ KRR FES:
BRI A% L7 PNH BED 5 b, RENE
LR 283 4 & xt%E Lz, PNH 7 o —2HA X
WZOWTIEEEEE 7 —H A A R —EIC KV FE
L7z, U7 FrOReEMERBIKISIZONTIHZ L
MEHREICL VML, V27 F ORIV T
13 SARS-Cov-2 (T4 25 FFnfuikfli 2 U 7 F o H24d
HAHE L7z,

[t 3R]

23 2 D BFE OF T RARIL 53 ik (41.5-63) T,
BN 134 TH o7z, 16 41T H A PNH T, 74
ITEMA2LES PNH C,PNH 72— %4 XD
WL TR ER © 98.2(92.2-99.1) %, R IMLER T 69.4
(43.6-91.3)% T & - 7=, 17 4 1L BNT162B2
(BioNTech/Pfizer) Z #:f L. 6 41X mRNA-1273

(Moderna) Zff L7-, 16 ZIIPiMAK Z2 ¥ 5 ©,

THITERR Ch T2, U7 F US4 fIT,
S—n BRI S O BEIT 1D EEE B O ¥
MIFEFEZR LTz, 1 AITHREONES B EVIRER
Wiz, 1§ LDHAE ER., ~E7rtr (Hb) H
KT &R0l PR T D 8412k
T SARS-Cov-2 IZxt7 2 FRIHUARAM 23] E S, W
TG EEEU O EHEAROT, 24080 7 F
Peff% (2 COVID-19 & Z2Wr S A7z 3, FEEND Zn T
WEER 2RO R o7, OB 1 AT MR 278
% Hb 7% 11.4g/dL 7>5 8.4g/dL IZI&TF L7228,
i 1M, 2 2 T R E ) 7R TR < [RIAE L 72,
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PNH #3# ClX, COVID-19 UV 7 F U #fI2 & 0 A
MAEEE T RN D08 D, PRI 5 T Tk
ZOYRATPENERESNTWD 2, BEETIELY
JFEFEIZLY . RIBED 2 & Eie 5 TR
FAEZ R LT, I B THRBRMR L, Himl
RHER G T 7 F o HURMEIZ B L 22 2 L 3R
iz,

it

PNH #2459 % COVID-19 V7 F U 3F%8hT
BEENREWEB X b,

[Tk ]

1) Gerber GF et al. Blood 137 (26):3670-3673
(2021)

2)

Hb (g/dL)
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Pre
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K 1 PNH BECXT 272 F Ef@E%D Hb &
DB
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Analysis of serum complement components in critically ill COVID-19 patients.
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LiE i)

Bl = m L 2 EGE(COVID-19) DR I
BWTHEHIE(L & MRTEEABE L TWD Z A5
TS, LAY U R TIESHL T E 20
BIEDOGFAENMEE 72> TR, 2O ENDHIEF
LT R DT L o TRESROTEM R ERE S
TV Z ENRHEESND, BEESRITMRS Ik o
THIEHE LSS 2 &0 DARIEHL S AT REIZ BE
HLTWDHEERS 5 (1], 2 E CloFx 1ZEE
COVID-19 5EFINZ 351 2 M ig i Al O HER 2 #is L
7z[2], A EFk 4 13 EE COVID-19 JEFIZ T 5 ifi
H C3, C4 DIREDHER A MEE Lo, AAFFRIT/ N
T BB PR R e MR A R B R OKRER T T-
776

(]

WERIZE T D 2021 4E 1 A LI EJE COVID-19
JEB Zxi5el U, [UERE SR ORES EIFEND 5~
15 B IR C3, C4 OIEZJE L, AEAFEE
LIEREE TR EIT -T2,

DRG]
MEBRIZBIT D 2021 4E 1 H LARE 75 A< B2 4 7
& L7-EE COVID-19 SEMEKIE 24 il TH -T2, 5
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HAELFHIA 17 B, JECHIN THITH -7, C3IRIE
I TR BRARTEL % OB RUC I\ T b 2 [ B oFR M
DIFRIZBNTHAECHITARICEWE TH - 72,
C4 JRJEIT N TP &R BRAATE # O ME L CIXAEIFRE L
R BT o T, C4 JREEISECRET 2 (8]
HOREENAEIAE T - 72, C4 EFEICEI L T
S R E(11mg/dL) 2 B2 5 & U CAAFRE, SEC
BETx “IRMEEIT o7 & 2 AT RE CITIEYELL
T TCThH o HIEGDENIZE > T2, C4 REZ HWT
A7 - FETTIZ OV T D ROC B A ERR L7z & 25
Sy A7 14.1mg/dl ® & XEEE 0.6, R
0.88 Th -7z,

o v F U b A EYYE EAE G BV T
C4 BEDOIK FIZTFHRARZ /RET DA REMEN S 5.

(3R]

1) Santiesteban-Lores LE. et al. Life Sci. 1;
272:119245. (2021)

2) Kasugai D. et al. J Clin Med. 6;10(11):2513.
(2021)
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Quidel Corporation

QUIDEL SIS HI T (LFmE

Quidel #1IcDWLT

Quidel #1I&K[E San Diego Ic At B BRRIREE A —H—TIH. HETIE
FRERIRERZIT TIE G <. FRIILER 30 FICh e 2BARBERA—H—&LTD
BEREED L CHBICARINEEP+ v FE%Z TQuidel Specialty Products
& LTHRERSBRIFICERFELTVET,

#24t Tl Bone Health ¥ Tissue remodeling . 7 5T IC Autoimmune, #E{ARZE
(Complements) %G EDRFICHITHAERAE LTHBICAREINIEAFY P

m[ﬂD%s ﬁ{zk\ %Eﬁ%&ﬁﬁ% Lfb\ia—o '
@ EIAKITS FOR COMPLEMENT @ SPECIAL COMPLEMENT REAGENTS
ACTIVITATION ANALYSIS Catalog # Vol./Vial Description
& T5ARERRICE T DA AT LICE T BEEZ Y INEY A100 1.0 mL Human Complement Standard
FED/NAVTAEEALATAE L TERRIEEGEAF Y M T, (normal human serum)
o A112 2.5 mL Normal Human Serum Complement
Catalog # Qty Description . A113 5.0 mL Normal Human Serum Complement
A006 1 kit MicroVue iC3b EIA A114 0.2 mL Complement Activator (heat
i (For C3 activation) . aggregated gamma globulin)
A009 1 kit MicroVue C4d Fragment EIA A115 1 Panel Complement Sample Panel (10
(For C4 and classical pathway) Samples x 25 pil)

A020 1 kit l(\élicr&\guce SCSb—b9| Pl.l‘_JéCEI/éz q A119 5.0 mL Guinea Pig Serum Complement

tecr)rrninal pgfﬁsv?y ayétivatié)n) an A121 2.0 mL Guinea Pig Serum Complement
AO2T T kit MicroVue C5a EIA* A600 1.0 mg CVF, C_obra Venom Factor (Naja naja
A031 1 kit MicroVue C3a Plus EIA® 7957 s ol ‘ga"“?h'a) TS e e

(For C3 activation) 25 m pecimen Stabilizing Solution
A033 1 kit MicroVue Ba Fragment EIA* >350 units/vial '
A035 1 kit MicroVue C4a Fragment EIA* 11The Human Complement Standard comes with a data sheet
A039 1 kit MicroVue Factor H EIA* indjcating the functional activity and antigen levels of each of the
20261 1 kit MicroVue Pan-Specific C3 major complement proteins.

Reagent Kit*
BP029 1 kit MBL Oligomer EIA*
TE1038 1 kit C3a Mouse*

@ HUMAN COMPLEMENT REAGENTS: PROTEINS @® HUMAN COMPLEMENT REAGENTS:
HERBZE A MONOCLONAL ANTIBODIES SRERTH TS

B2 IN\ILAMEER CEtE% . SDS-PAGETELEME A ROABRRDE/ 7O+ —) ViR CSDS-PAGECHIEBIE SN TLE T,
BEESNTOVE T, BHEEZ /7 DiEE IEFactor DEC3all & TNZTNDZVINTREIFKIMmg/mITT,

#1.0mg/mIT9,
Catalog # Vol./Vial Description

Catalog # Vol./Vial Description A201 100 pL Anti-human C1q

A400 1.0 mL Clg t A203 100 pL Anti-human C3a

A401 250 pL c3 A205 100 pL Anti-human C3 (C3¢)

A402 250 pL C4 A207 100 pL Anti-human C3 (C3d)

A403 250 pL G5 A209 100 pL Anti-human iC3b (neoantigen)
A404 250 pL Co A211 100 pL Anti-human C4 (C4¢)

A405 250 pL c7 A213 100 pL Anti-human C4 (C4d)

A406 250 pb c8 A215 100 pL Anti-human C4 binding protein
A407 250 pL €9 A217 100 pL Anti-human C5

A408 250 uL Factor B A219 100 pL Anti-human C6

A409 250 ub Factor D 1 A221 100 pL Anti-human C7

A410 250 pL Factor H A223 100 uL Anti-human C9

A411 250 pl Factor | A225 100 pL Anti-human Factor B (Ba)

A412 250 pL Factor P A227 100 pL Anti-human Factor B (Bb)

A413 50 pl C3b A229 100 uL Anti-human Factor H#1

A414 100 pL C3a A231 100 pL Anti-human Factor 1#2

A415 100 pL SC5b-9 Complex A233 100 pL Anti-human Factor P#1

A416 250 pL Bb A235 100 pL Anti-human Factor P#2

T In phosphate buffered saline containing 40% glycerol. A237 100 pL Anti-human S-Protein (vitronectin)
11 The protein concentration for Factor D is 0.1 mg/mL. A239 100 pL Anti-human SC5b-9 (TCC neoantigen)

R <KBRA#>  T541-0047 KPR RXKEEI2 TE2&S &
BB KA kras TEL : (06)6231-6146  FAX : (06)6231-6149

Shigematsu & Co.,Ltd. WEB : www.shigematsu-bio.com/ Mail : info@shigematsu-bio.com
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