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Pathogenesis and experimental therapeutics of complement-mediated
diseases in murine models

Wenchao Song

Department of Systems Pharmacology and Translational Therapeutics, Perelman School of Medicine,

University of Pennsylvania, Philadelphia, PA, USA

Complement plays a critical role in host defense but
dysregulated complement activation, particularly
the alternative pathway (AP) , has been implicated
in a number of human diseases. To understand the
pathogenesis of complement-mediated diseases and
facilitate the development of novel therapeutics, we
have created and used complement gene-modified
mice as experimental models for in vivo studies. In
this presentation, I will discuss two murine models
of kidney disease, C3 glomerulopathy (C3G) and
atypical hemolytic uremic syndrome (aHUS),
that were created by gene targeting of properdin
and/or factor H (FH) . These mice recapitulate
many of the characteristic pathology features of

the human kidney disease, e.g. proteinuria, dense

17-

deposit in the kidney and eye and crescentic
glomerulonephritis of C3G and thrombocytopenia,
hemolytic anemia and renal failure of aHUS. Using
these mice, as well as mice deficient in other
complement components or function-blocking
monoclonal antibodies, we have systemically
examined the contribution of different complement
pathways and effectors in the pathogenic process.
Finally, I will discuss how these mouse models have
afforded us an experimental platform to conduct
in-life studies testing novel therapeutic approaches
including mAb therapy and AAV-based gene
therapy in the treatment of complement-mediated

diseases.
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Pathological and Clinical Perspectives in Hereditary Angioedema

Isao Ohsawa
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ERTEMEMEI7E (HAE: Hereditary angioedema)
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The role of complement in disease pathogenesis and as a target for
innovative therapeutic interventions

Sacha Zeerleder

Department of Hematology, Academic Medical Center AMC, Amsterdam, The Netherlands

Department of Immunopathology, Sanquin Research, Amsterdam, The Netherlands

Department of Hematology and Central Hematology Laboratory, Inselspital University Hospital, and

Department for BioMedical Research, University of Bern, Switzerland

The recent years the complement system turned
out to play a crucial role in the pathogenesis of an
increasing number of clinical conditions. Therefore,
therapeutic targeting of the complement system
gained increasing interest. Progressive insights
into molecular pathophysiology of complement-
mediated diseases and technological advances
during the recent years indicated a significant
step towards cure of these diseases. Being a
“protagonist drug” in the field, anti-C5 (eculizumab)
impressively demonstrated the efficacy of
therapeutic complement inhibition in complement-
mediated diseases caused by a dysregulation in
alternate pathway, e.g. paroxysmal nocturnal
hemoglobinuria (PNH) and atypical hemolytic
uremic syndrome (aHUS) as well as in diseases
caused by complement activation via the classical
pathway, such as myasthenia gravis. Today, more
than a palmful of potential drugs that target various
levels of the complement system are evaluated
in clinical trials, and many more are evaluated in
preclinical studies.

In autoimmune hemolytic anemia (AIHA) ,
autoantibodies directed to red blood cell (RBCs)
antigens result in hemolysis and hence a shortened
RBC survival in circulation. Our recent data

demonstrate that in a considerable percentage

_21-

of AIHA patients complement activation plays a
significant role and that AHIA in that situation is
nearly exclusively induced by RBC autoantibodies
of IgM isotype. A very distinct syndrome, called
cold agglutinin disease (CAD) shares the features
of IgM-induced complement-mediated hemolysis
as seen in AIHA. However, in this particular disease
the autoantibodies of IgM isotype directed to
RBCs also induce agglutination of the RBCs in
the microvasculature at temperatures below 30 °C.
CAD patients suffer from consequences of
intravascular hemolysis as well as microvascular
occlusion due to RBC agglutination resulting
in ischemia and peripheral necrosis of affected
peripheral tissue, such as fingers, toes and ears,
respectively.

Intravascular hemolysis caused by the complement-
mediated destruction of RBC in the circulation as
seen in AHIA and CAD results in the release of cell-
free hemoglobin which is subsequently oxidized
followed by the release of cell-free heme. Cell-free
heme is an efficient sink for nitric oxygen (NO)
resulting in smooth muscle cells and endothelial
cell dysfunction. In addition, cell-free heme can
generate reactive oxygen species finally causing
cell death. Altogether, the local and systemic effects

of cell-free heme are responsible for the clinical



picture seen in patients suffering from intravascular
hemolysis, such as disabling fatigue, thrombosis
and a renal dysfunction.

The scavenging systems in plasma to neutralize the
effects of cell-free heme and cell-free hemoglobin,
such as haptoglobin and hemopexin, are exhausted
during hemolysis. Inducible cellular systems to
protect against cell-free hemoglobin, such as
heme-oxygenase 1 are effective but not always
sufficient to neutralize all effects of heme released
during hemolysis. By the blockade of intravascular
hemolysis complement inhibitors, such as
eculizumab, have been shown to revert the effects
of cell-free heme on smooth muscle cells, prevent
thrombosis and cytotoxicity. However, although
the intravascular effects of cell-free heme are
reversed by eculizumab, extravascular hemolysis

via complement-receptor mediated phagocytosis
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in the liver and spleen can occasionally occur
resulting in ongoing hemolytic anemia since
eculizumab interferes quite late in the complement
cascade on the level of C5. However, in diseases
mediated by the classical pathway of complement,
such as in AIHA and CAD, complement inhibition
has to halt both, intra- and extravascular hemolysis.
Therefore, therapeutic complement inhibition
upstream the level of C5 is needed. Cl-esterese
inhibitor (C1-inh) , an anti C1s antibody as well
as an anti-C3 inhibitor turned out to be efficient to
block complement activation, and hence intra- and
extravascular hemolysis in AHIA and CAD in vitro.
In summary, the application of therapies targeting
the very beginning of complement activation in
diseases mediated by classical pathway activation
are very promising but have to prove their efficacy

in the clinics in RCTs.
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Atypical hemolytic uremic syndrome

Hideki Kato
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IR M PR PR BFFEREMRRE (aHUS) (& A2 PR )N
MERE (TMA) 5 B, G- A K
BRI K B IE MM PREEREWERE. ADAMTS 1315 D%
JIC K B ek il MRS A TSR BER 2 BRI L. K
PETMASR S 72 8801 UL il (R BESE IR 7 D ¥ 72 32 7%
JRR & 9§ ZHERRETH %o 19984 ICCFHOE L T
ZEFLNH S & . LU%CFB, CFI, C3, MCP (CD46).
THBD. DGKE. & 72201741 IXINF2& TMAZ 3K 9
TN EN, HETARICKZHERIER, i
CFHFUAD M & 75 2 % R MED R & U THE S
THO., 2HUCRK, REENFIHE NDDH 2 HE
ThH b, ABTEIRRENTERAA®MIMR, EN7E
Rt > 2 —Z2 I fiEabED 5h, BIETIE
MRCaYYIVT = g v, W SRR R kG
LT3,

HAE A2 & HANIRE 2 5201 34F1CaHUS
WA, 20164FICRS RN A RIS . 2k
BIRORNHAIRE NI, BERIVRIRILD A THlitA
B#DaHUS & Wi d 2 DAL TlIEL., o
Te DITIITA ML PR BFEAEMZRE, (AR Pk i Vi sk A
SRBERZ BRIV U I 2O ZE BT X ETMA
PR R U AU 7a 57a0, X zamE, R
TMA Y T NZHELLPYE B, ki E B, B
BREETMARE 5 & O & & ffi (kB E OB S T
ZHEDNBRH SN, aHUSE Bl & N B 0 SN,
HRDOTEMENME TN TV 2D, Mk HO

_23.

aHUS & “RIETMASR R & OHERIE 5% OMETH
%,

B2 OWGE T IV —T Tld. AFOEKRIAIaHUSE K
BH ORKT 72 F2Hi L, aHUSIEE DR Z I S 7 &
L7z,

aHUSD R Kz 7D —D T % CFHE L 713 CFHR
LT AR AT L9 <, BifEnTic X
ZFER, HOAPUAEOBENHSNTED, £L
L7zu,

% 7zaHUS, TMAIZ SRS DIC & Bz & 5 i pRAS
Rz 20, aHUSEHIC BT 5 EEFARICD
WTEERLIL,

BIRE L EENRDONZ DT TH O, DTk
TR TDN TV, BfETIEHICSE
J 7 a—F )VHUABFIDEIG & 75 D . aHUSEHIC
HLUTHMTHS Z ENZEHEINTED ., AF
DOHIRBREDRRIC OV T LML T %, Ebk5
HLOWBIFIE R ENDODOH D, SBOBIELEDM
EEMRENS,
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Anti-C1q antibodies in the recurrent miscarriages

Kenji Oku

Department of Rheumatology, Endocrinology and Nephrology

Graduate School of Medicine, Hokkaido University

[FT®IC]

1V VIEESUAEREE (antiphospholipid syndrome:
APS) WIRIEMEH 2R TH 2 1Y VIEEPUA
(@PL) DTFTE FICHE DR E N5 IMARIE = B E M
P (recurrent pregnancy loss: RPL) 7% & D ULUE &
DHEZ X9, A IFAPSICHB W THIRROTEE(EAD
FAE L. Clqic 9 2 H Shik AN REFEREIC B 59
BT Wi Ulce — /1, WME—RICBOTE itk
ROFETEMACDFIEZ LR T 5 Z LGN
Teo A EAPSHE & AUTERPLIC 3513 % HiC1qHifk D
FEBZ iRl U, PIC1qhUANEIEREICE ST 5 T
LRHILTC, B b BIWIETIVOT—2% THAST
L CAPSE X UHREIC BT 2 HiC1ghiADEREICD
WTHERT .

[512]

JEEE K 22 B N RHIB s Y4 RIS E Bt oD JH 5
PEAPS (SLEZ & F LR WAPS) #3 8 &k U IRIF s i
FiZBWVTCIiFEHRoC3, C4, C5, CH50. C3a, C4a,
Cha. #IEHEGIA, SREHLY VIEETUA. HiClghi
ROMEZITIR > Teo £lo. BRI FERA
Bl iz 2T, BRpse s LT, JRIKAIH
ORPLEE, FERHNAPSEE ., MRS OHED RV E
JER ER S 6 K UM B IR L T fiE HiC 1 gtz
E LTz, 51, BWETIVE U THEREBALB/CY
I ANFIRY T ACIqhifk, T b ua— Vg6, 7zl
PBS7Z #EAR8% & U 12H HICHEiRAVICR G- L, #E
BR16H HIC B 2 HaF I, RfrEE, higE
B, Mm¥EC3afl, FAERIC I 2 AT IOV TH
BERI T HR U Tzo AR D G 2, CoaZ A1
ARG Lo Tz,
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ESEN

BEGREFICBW T, FRMEAPS T EE GE
SLERBJEUR ) 1T HEAR T R IR M A MLE 2 52 &
72V, USSR OTE LD HEE S N, IR
Y1 A K 13 KA TaPLIZIgG2 dominant T &% - 727
—7i. $iClghiikliA i iECaa, C3afE & #HE LAPS
BEDBKZ30%BRETHIELT 2T AL
VU, IS, BEREOR X Z25%% 5 B FER
HABINC 38 T47/134%1 (35%) HMIC1gHikREE T
H O, RPLEFICHREICEH (p < 0.05) M D& /Ifili T
ot (hydiE [P fiipe] : 12 [8-21] vs. O [0-
43],p <0000, YT RAETIICENT, iV
AClahifk R GRClday ha—) Uit L L T,
FRIFIRICE E i (p < 0.01), FREH KU ARG HE R
fili (p<0.05). MiEC3amfl (p<0.01) ZEH. M
HIRRIC B AR A AL S 238D Tz, i A
ClqhiAiR 5RACH T 5 TN B DZLIE. HiC5aZ A
RPUADRTREIC K O 3> b a—) Uit LRI ICZS
kL7,

(it
PIC1qPUARIGAPS L ERMEHE IC B THT T2 750w
JFMEE CHUATH 5 AfREMED RIR S Nz,

(K]

1) Oku K et al, Ann Rheum Dis, 68, (2009)

2) Oku K et al, Eur J Clin Invest, 42, 2012

3) Oku K et al, Rheumatology (Oxford) , 55, 2016
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Paroxysmal nocturnal hemoglobinuria

Jun-ichi Nishimura

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

[FLoIc]

FAEHERBEANE 7 1 B »RIE (paroxysmal
nocturnal hemoglobinuria, PNH) 74 Ifil O 35 %35 &
LT, & MEFIC 5 FiAD 7V X THBFEE N,
PNHEHZ OQOLIZHIMICkE LTz D — /7T, C
SR FERICE BT Y AR TRIGIER, T Y
A= T 5% OME MOV & HiTz 75 E
MASMEIR > TEI, TOXK I HFIROPT, T
NS OFERIEICHINT 2 8 R OHTHliASE D FHFE
B ECH b,

CRIEMERRIANE /€ VfRgE (PNH)]

PNHIZ. PIGATEAR I RINZE B2 Hf - Toid s
FRaD 7 b — MR iR U7 R, ik & 2 mE
WYAIL (7 — L AN 7 B8 & 9 2 & el s
BTH 5,

itk (=271 X=7)]

TV AR T, C5 L RIS LCS Hntfufiz
KOEHZAET ST LT, R"IEUEAT + ZT—XT
B BCoaD i ZHE T % & & &1, Coblc | &
< Rl DC5b-9 EAEKRDERZAET 20, IR
JFARDA T = AR SRR A 3B 5
ZIRVOT, FROEERERERAF I NS, &5
IR BREIRREE Y 7 F DR S NS, =7
) AR TN K B BEE R TAMBHIERNRIC K O IS IMFE(E
[EIECRER M EEAD IR U, EEENET B Ik

—WAbZER (NO) BRAEMEFNICHE S 1 it B e
OEFRIEIR (U RIASE, fE, PPN, Zhid e
%E) LUEE L, EHIC, MRERAEY AT D
Pk EVEBRRER T O UGE . TEERYN i I RE D el
HREDHREMEEREIN T B,

[Z7 V) AT DR ]

AFBFIDHIZ5%IC, TV AT DIEHNTH %C
5 DiEfE 2™ (c.2654G>A, p.Arg885His) 1T &
DCH5EHDEREERRICHET IZE TRV EDD,
TV AR T HEES T EIRNTzdIciFiinh 4 < i
TNIEOAIEDN R EN TN 5,

{5 & o I H R M ERIZCD55 36 & UFCD591 & -
T, WREELIC K 2B SRET N TV S,
PNH{E Tld. CD55% K45 L TV 2 PNHARfLERIC
B THIACIIIHEINICER L 5 200, MikKK
RRESTEMEALICHE S MACIERRIC K D . C3DER 2D
ZENCARMBRDBIEE NG, —/5. TV A TH
5 R OPNHARIERIC 35U Tl MACIE 5= I L,
C3DRIMERN DR ERE 27T L, C3DA TV
ZUER e NR TOMENANE E 129, C
DOHZRIE, ETOI VY AR TREBE TR ST
B0, —EHOBETERAMSED T THRVIERER &
o TW5,

DA TR ASE DR FEIRTL
TV XX 7IFPNHA M2 Mesd THRNCHE L.
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B R HIEAED U R 7 WV E 5 T & ZFRIFIE. &
A MD TR E SR %, BRETIE S
WZ eS| 2O R GHEET, R
MEFQOLKE D ER 1 £ 72> T\ %, FfE R
FEWSHEDN S, VA7 IR &S FROE

c K HHHN DO EITON T WS, BIE, AT

(& 3AI. 4 BBRDETTHTH S,

@ PNHEHZ Z WG & UHiC5E / 7 a—F )Lk
LFG316D Mk, e e O3y BhHe 7z 3T
9 % JE B MProof of Conceptadi (/ 7NV T «¢
)

@ HlifkIHFHABEA R ER D B APNHEH 2 ff 5t &
L7eo v A LM, JEER, =7 ) XX 7 25k
&9 BALXN12 100 FEIHH et (7 L
Dyt )

® 7V AT HERHO B % R APNHIL# 72 %
G Lo vA Lk, FEM TV VAT %
AR & 97 % ALXN 121000 55 I AH 52 58 0t F ek B
(TL7vFY)

@ {EEERA KR UPNHIEE 235 & L7zRO7112689
DM, Axh. EYBREK OS2 i3
28 1/ AHEEARRER (hoth/as a)

WINEC 5 ZREINC LI HiREIFITH 20, @~

@MV YA ZIVHURICHY L, HESRROLEED R

AEND,
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ARIBTOBBMDBEI TN T 28FE LT C5
% FER & 9% @ORA101348 (Ra Pharma) /N5y 1-{b
AW, @Coversin (Akari Therapeutics) % = @ i
LA EN, MERE_REZENE T 20
APL-2 (Apellis) C 3ERIRRTF A i— @
ACH-4471 (Achillion) Factor DF# 71177 —€ A1
VA= ERH L, B oREEENETSE0
. MBS E IS %, £/e. 7L AT D
FUALIINE, C 5 2RNC X B RINEICENTH S C
EMTHENS,

(B DIC]

LLED &K S1C% < ORFDBFR Ficdh b, O
G5 GREEE. KRES. B0, @GR,
@A FUASED FEA>KE) @MmESAL
CIEGYEY A 775 EOBERZ KL, KO B &IF|
WL EN TV D EEbNn5,

(3R]

1) Rother RP et al. Nat Biotechnol. 25 (11) :1256
(2007)

2) Nishimura J et al. N Engl J Med. 370 (7) :632
(2014)

3) Risitano AM et al. Blood. 113 (17):4094 (2009)

4) Goodship THJ et al. Blood Advances.
1(16):1254 (2017)
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JET-GBS study: Eculizumab for Guillain-Barré syndrome.

Sonoko Misawa', Satoshi Kuwabara' , Susumu Kusunoki® , JET-GBS study group

" Department of Neurology, Graduate School of Medicine, Chiba University,

# Department of Neurology, Faculty of Medicine, Kindai University

[l C®IC]

FZ v - NL—EfERE (GBS) (&, RO
Wi K I AEE DR IRIR B TH 5, FHER
FIE a7y v, MR H S0, Mo
WRIEIC K D IR MEIC X B EEIEDFR D . FIED
5 1B E A TICN B 2 259 2 BRI 2EIFE S %0

GBSO I WADTE LN G5 T &
MWRENTWVD, TV XX TIEAACSICHNT %€
J7a—FIHUATH O HlARTEEILRRER O it
FEZBAHT %, GBSOETIVEPNIC BV TIE, =7
) AT OHMIENRENTHSY,

GBSIZBII 2T ) AT DEME & 2 ticD
W, T VA IMEEABRIC K DG %,

(5]
2EN3MHICENT, T2 LMET T R
THEE MR G L 7z, FERED S 23 DL O J
THEDOCBSEZ ARG L L, s/ a7 U ichiz
T, FRERRZ TSI RERG Ule, FEAHGEH
1 4BRE T ORI REIRAEF OEIE ) &
HEHES (e LUk, BIXGHREHICE,
RRBERE, PSR A T RS 2 5E LTz,

(AR
34BN DCBSEFH %2 X5k U 7o, T ERTARH H 13 5E

-27 -

HEE60.9% (90% CI, 41.7-77.8). 7T 2 R #f45.5%
(20.0-729:n=11) THoT=h. FHEREEDIO% CI
BRAE IS AT BEE L 7-BEAZhES (50%) Ziz
BTERTERNSI? TVVARTET TR
BEC. FRAEMEICEN S 2 EEERIIEL . HER
FIEYSOIEIC DA B BEAERR L L - 127,
— /7. 248 fUCEITATREIC I8 L 7 AEGINI. 52
SERETT73.9% (95% CI, 51.6-89.8), 75 L REET
18.2% (2.3 - 51.8) THH (p=0.004) 7, Hi}1ldiZ
FEFEL Tz,

[(F5]

FEFMMEEICB VT, Mt PENIcEEAS
stz megixiholes UL, FE24HK IC BN
TII VR THETE. WIS e O UE 2 3R
B, AGREROFE R 5CBSIC I51F B lihRZE D ik
MEWTH B T LHVRE NI,

(it
TV XX TIECBSDH RGN & 75 2 Al et
HB,

[SCHik]
1) Halstead SK, et al. Brain. 131:1197 (2008)
2) Misawa et al., Lancet Neurol.17:519 (2018)



S-5

CTRP6Z ittty & L 72BEE Y ¥ < F Dk

R A EE R

VIR LEMIEERAEIZEAT & MRBE TV Y A —,
DEIR) T VT ERKY: S IR E B AR

Complement regulator, CTRP6 can treat autoimmune arthritis

Masanori A. Murayama'?’, Yoichiro Iwakura"

" Center for Animal Disease Models, Research Institute for Biomedical Sciences, Tokyo University of Science,

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

[EL®I]

H BB TH 5 B ) 7~ F (rheumatoid
arthritis; RA) T2 < DHIAR T ORI THEL .
ZOREIEHRICTELS B> TV T 2SR T
%", CTRP6 (C1q/TNF-related protein 6) (3 ffi 14
ClqIcHflL 7 Mgiti 2 +5 5 . RAIBE B K URAE TV
XA THEMNTEL TW M, £ OEHEEREIL I
SN TR AEM -1, Z T TABIZ%TIE. CTRP6D
EHERE DM Z A % L HHIC, RAZIZ LD E T 5
H ORI S Bk & L CORFEMEIC DL
THH L 720

5]

EICRINL U 72CTRPOE G F iz~ 7 A2 flv
THOMRERBET IV Z2iEE L. CTRP6DXE| %2
Al U 7zo F 7o, AAEE T2 O THIR TR TE
L9 5 CTRPE D5 B 2 WAt U 7o BERI AT
9 HCTRPED BRI, O T — 7 Ef BT R
(collagen-induced arthritis; CIA) &7 /L7 W TRF
fli L7z,

[555]

{E8L U 7zCTRP6E L T IRE X 7 A 72 WV TCIAZ
S U 7= 45 5. KOS ™ R BBl A M kM1 &
D BT R EE(L S 5 — 7. Tg= 7 AR IER AN
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g9{b Uiz 72, 3D 2 fiATE LRI IC T %
CTRP6 D48 7z Mt L TG, CTRP6IZ 7 LAk 35
KU L7 F U RBOEMLICIZEER 52 ah - Tz
B, AR OTE AL R R AN 5 T & AV
HMMCTE o1z £, CIAZGEE LT T AICH L
TCTRP6%Z#K 59 % L BRI R MG LTz L b,
CTRP6IZBHEI RIS N9 B I R 2 69 5 2 &hb
h otz & HIC. CTRPORIAIC & b ZFEMERE(LIE %
EOHCREFBTTIVEIERNEEL LIz &b
5. SN T-CTRP6I H QSR BIC M3 %4
BHELTHEHTHR T ENEZ LN,

Ui
RIFFEDRED 5. CTRPOIS AL —FR Ik Ty
KHERFTHZ T EMWEME R T, e, K
BETIV Y AR Ik 5. CTRP6IE [ L5t
FEPRBIC TG BT RIGREE DR & L THE
TH5T EHREENY,

BN

1) Ji H. et al. Immunity. 16: 157-68 (2002) .

2) Fujikado N. et al. Arthritis Res Ther. 8: R100
(2006) .

3) Murayama MA. et al. Nat Commun. 6: 8483
(2015)..
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The development of cancer immunotherapy by control of complement system.

Masaki Imai

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

ARG DI & U Tl < WifkRIE, Mg
D30, FOEATHRE N, #iAIEEILX D,
PG FEE S IRIE RS A 7Y = ki & D sz HE
bR %, Fio, WARIEE, BAYREAEOHPERZZG T
5L, RIERISDIEHERR, BIRAIED S IEFIHEEN
DOHTKEE LT EERHEZRIZ LTV,

1RAFYNTH S 2 RPN A 5 L T B filifk R
TRHZD, DACKT ZREICEICLEG LT
% T EMI98OFEMRBL L LHEIN TV S, T
HbH, dHEREOTE MR & AfFIM A < 7%
2758 MARIE IO T Z T 2 BRI D
—DITIR B AREMEAVRIE S N, Tz, kit
IR TOD AHRRIC BT 5C3, C45 T C5b-9D
e s>, BRI 2 UV 7zin vitroDRATIC X D |
JEIGAIRE - CHifA IR S B RREEE L T2 T e
IRENTz, LINUAED S, HiRIC K B MilaiafRE T

-29-

FlERC LTWiah>T eh b, EEME FIcs
BIL T 2 HlifATIEER - O gD 5h. £ <
O JER 5 AL S Jaz i e ke "C Al ATt G P 7~ D s R FE B
PREENTz, Txb B, HHRTIEE- T O R FE 5
MME FE DR IZIGER T/ 7 a—F Uk X 5 H
AGIEREE DGR R 72 W51 F . HS AN B AR R
MWHOILAT—TTCELZHHO—DEEZLNTW
2o

—J7. A, RS NEREENIC B B RATE L
P, DA D RS HIE T eI O FEEIC B > T
B, ThlEChaClhat Vo777 T b+
YOBGINREENT NS,

AR TR, DA BT B AT b0 %E|
eBEidT B e e ic, fitkRzarho—Ld5C
LIC KB KD IRNIIBEFEDHFED VT DN Z
A9 %,
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A case of cryoglobulinemic vasculitis with severe hypocomplementemia, mimicking rheumatoid vasculitis

Tomoya Nishida" , Koji Mishima", Mitsuteru Akahoshi", Tomofumi Tatsutani",

Shoichiro Inokuchi"”, Masahiro Ayano", Yasutaka Kimoto® , Hiroki Mitoma",
Yojiro Arinobu", Koichi Akashi', Takahiko Horiuchi®, Hiroaki Niiro”

Y Department of Medicine and Biosystemic Science, Kyushu University Faculty of Medicine,

# Department of Internal Medicine, Kyushu University Beppu Hospital,

¥ Department of Medical Education, Faculty of Medical Sciences, Kyushu University

[ CIc]

7VX7u7) VBRI FROEN, B,
AR R 23 RFERE UTEE, REMRES. I
Fss EzfE o e INUIMER TH 5., HIERIHI
VT IR, BERT RABIELT 5 72 il 2 B
TB5T LMD B, FRl. EHTARMAMIEZ Y
VEIRTEEALZVA 70T ) VIERD—
BN DOWTHET %,

M)

4551, 2 FERMC CIPENRZRE, $1SS-A/HiSS-B
PUARAIE Ty = — L VERBEE BT S Nz, 2K
5C4 8.3mg/dL L AKME T - 7z, 14ERT, ZPBAHIE
MR LY U< b A FIET (RF) BptkCcRAETY &
<F (RA) E@BMiEniz, 7L R=vur>r (PSL)
EVIVANT7EV T AN MLFY— T
BEINTW e 1 7 Ailih 5B O RO -
SEBFEE D B L Y BHANT & 75 - 72, C3 90mg/dL,
C4 1.3mg/dL, CH50 13.0U/mL & {KHfifAfniE, DU
OFESE « LON, i FREOSEBE, A5 2 BT A 4
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A% 0. RF 113410/mL & 0 & fifi T BRI Y v
< F (MRA) ZEEVYURIABL L 75> 7z HiCCPHifA
Bk, BIETE S M A TR O RA L FEL
VBTV TREZEBEIMERE T S AZRD T, RA
PZWNCED R o Te, 7V A Tu T VG, C4
BN OFI S AE, ZFHEMRRICIA, W T
PSRBT 0D A 4 C F IMBRA MR IS 28 O L & 4T
K3 ClIgA, 1gG, IgM, C3DILFE ZiB&, WAL 7
D/ 7 Y VS (CryoVas) LZMiL. LU &
DIFFIEN TS = — VL VERRHCEE L 72 6
DEeEZSNT, VYF<T EPSL 1mg/kgTih
BB L. MERICHE S A BRI E RIERIGIE
U L2 OOMEEIRIIERE L TB O Mk
WX BEHNGRE T +a—mpn Bl e EZ 5Nz,

B9

MRA & CryoVas Tl&C3/C4/CH50D K F/3 % — >
MEIR D | %7 Tldearly component® & A3 HHIC
KT 20, ZOFIEHSNICE > TWERWL, 7
VATV v — T L IERRE L AR



AYNTHICOWTEXEIEZGHMEDD 5, 7V A
g7 ) ECILA YT I FN—=2— LG Uikl
IR 2 G L 5 & SN TWVd, e, Yz —7
L VEMEE T AL T\ % C4 binding proteinid .
late component® & At 7 H il fili (A48 % oD it 5]
M zEfET 2 eE26NTW0W3Y, DEX
DIUFTaTVINCIA YT I FN—2—%=[
#H U i YA B8 Dearly componentZ i% £k L D
D, ¥z — 7 L VIEERECEIN L TV 4 C4 binding
protein/PC3LARE D i A TE ML ZHE T 5 & T
CryoVasC (& i /& Dearly component® & h¥ i &
ERLTW2DTIdE0h EHEIE Nz, AEH]
TOHARHE 2 > 78 7 EORERS R 2 B % 2 Tk
B RZINAMRET %,

A-1

(k]

1) Zadura AF. et al. Scand. J. Immunol. 69: 374
(2009)

2) Haydey RP. et al. J. Invest. Dermatol. 74: 328
(1980)
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Association between serum complements and Type 1 IFN signature in patients

with MDAS antibody positive dermatomyositis patients.

Nobuyuki Ono, Akihito Maruyama, Mariko Sakai, Yoshinobu Nakao,

Yuri Sadanaga, Shuichi Koarada and Yoshifumi Tada

Department of Rheumatology, Saga University Hospital

[FLoIc]

FREmige (DM) &, dv ba v #fE, ~NVU A b
O — 7575 ERIN IR B TEIRZ RS il 2HHARE T
(E. MU JE PRI RO RAEAI IR 2 588, SRt
T3 1c Membrane attack complex®D a5 HMEH
WEN, REHAIRIC K B IMEREE DR %75 D
WREEM LTS EEZLNTNS s —HBK
R DIRREIC I\ T 1 BUFNIZ EE LB 2R =9 C
ENVAIB, T ARIFNIC K 316 bR TH 5 1Al
IFN signatureldSLE7Z1) C/% <. DMEEE THBIE
N% T EMMEENTLBY, BEKICHT S 11
IFNOD FAEN S i & R AN L B3 il 2 R 7z LT
0., DMIEE TEMIANEEZRE 2RI LT
BeEZLN, fiitke TRIFNE OB#EICDW T
BT 21T o T2,

(7714

UL CTEWL. hIEiE T - 7-DMEE 356, FAER
DOEFRSG. BAME, Mg [ BYIFN signatureZz b L
oo Ifi% 1 BYIFN signatureld & Mg A L R— 2 —
MRICHmEEE L, 1 RIFNIC X 38812 )
77 )V 2 A LPCRCE R LIIE L7z,

(AR

FIAEERS8.35 (+14.7). £c1h69%. MIE 1
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i $69%. MDAHTIA [ 1:69%. ARSHIAK 5 11:20%,
DM Ifi {5 O 1 BIIFN signature ZPMIEE#H & Lt
L TmM o7z (p=0.0016), I MIFN signature
(EDMAE D 5 BMDASHL A B P T A i | <
(p=0.0001). CKfifi & 55\ HEE (R?=0.185) Z/RL
Teo FHARME TIZC3MEIEMARE, CAfE I IEDIHRE %2
RUTEDEEARRSD T, C3/C4LLId 55\ UiHHR 2 7=
L7z (R*=0.240),

[(EZ]

MDASHUAR DML T (& BHE Y 7 i M i ¢
ZEPIL. THRARRTH B ENHILNED, KiF
DIMEFRHEDENDOERETH B, AL DRRD
5. MDASHUIARG PEDM T (& i W T BUIFN signature
& C3E N Zi8%. SLEDJRREICHALIL T b KA
RN EEZ BN,

[
MDA5RZPEDMEER# Tld &\ T BUIFN signaturez
RU. CHE N ZRD S

(3R]

1) Dalakas MC. N Engl J Med. 1991;325:1487-98
2) Walsh R]J et al. Arthritis Rheum. 2007;56:3784-92.
3) Hall JC, Rosen A. Nat Rev Rheumatol. 2010;6:40-9.
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A Japanese Guideline for the Management of Congenital Complement Deficiency based on Minds

(Medical Information Network Distribution System)

Yuta Ibayashi, Daisuke Oryoji, Motoki Yoshimura, Emi Yoshimura, Takahiko Horiuchi

Department of Internal Medicine, Kyushu University Beppu Hospital

[ T®I]

AR Mk & M EICfAE U, EBHINIC K
I8 U CERAGERKREZ 7S 2, JeRMEMIARIR
SE T ARRIEMALICBEID %00 7. AT T
WAL YT 2 —Ix EICBI B REDSHMEEGT S
B AND G BRSPS SRR LR D LRI L
R B JERTEMIAKIRIE X, AT S
SEQRTETMREBTH BT, BIZBWIHEED
NTE, WYIRIBBRAT A RIAUD7EEINT
WBT =AY IR0, HERRERA TR TE
AR ERE (FIEER EDRER L) &
B, BIEBE CIRILDHER S 2 B el i A B S
AVHRDENT NS,

K29 ~ 31 REIRF A e (IS 3 4
LR TR S AN 2 e AN AR B D F5 W7 5
e WREE BB X UBEH A BT A > OfLIC
B9 205 ICBWTHIEDNZEZDOHELE LT
TERRE Nize WRIT DWW T AR DR R O
R EREMETHET B,

5]

AR HARIC I 2 Fe RMEMRRABIE D2 T A
R A MERDT=DIC, BORWEZEHA FIA4
DN 2@ T, EE L EREOREREZ T
5T HNE LREEETER AR AHETDH S
EBM EREE RS (LU MMinds) ICHEILL 7271 R
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A4 VOV Z AR T,

MindsiZ#EH A R 54 > L3 LOREE D
WEBITAICOWT, TETFVADYATIT 4 v
7 LB a—EZORMKH, e EFEDNT VRETE
ZER LT, BELEREEOREIREZ RS 57
DICRHEEEZ SN2 RT HEETH S,
HA2EMIindsic &3 [BBHEAA R A MERDOTF5]
T ITHEILL, SRRV A RIEOREE Ry 7 D
SRR ORI (FRIRIY. 2R, iSO 4
RINERNOME, ¥ 7)Vd) XL) {7\, &
T3 i R E O M Et. CQ (Clinical Question) D&%
ERITO e, FleZNSITH L, BHEIRO A a—
TR (RCTHL, Y ATRT 1 v 7 LE 12—,
WNOZITHA R A2) ZiTW0, A BT A4 ME
TNV — T KB ZEITo 72 LT, #EREKZ

??'9 7’:0

[RiER
HAMEDH A BT A V3 FEET . W/ CHRA
& N T W Slnfectious Diseases Society of America
(IDSA) ICRHENTWBHA FTA v 2BEIC
L. HARDOERIRE B TIER L Tzo FeRMEAMIA
RIFEDBEIC DN TIE, BERICOHE TN
145,640 ADR#IME 2 05 & L7eBaHic B80T, ML
Z10ANIEL ~4ANTH O VP b THAHAY
=, BRI RS R REZEE & OIL[E T



s 2 -

FERPEMIARBIED REREZITS C L 2RSS
%o

FEARMNC IR RIFNC K 2 IEYYE D EE LA
TH 372D, 2L, FANEZ 1 9 % Ml B ESE BT
DH 2 BHIIFEMNIC A 7 ) == T RITV, &
Wi DIHERERE Y 7 F Bz S d 5, AHA R
T A VTR ORFERMEIC BV T FRAIGRE 2 Hl
&, HARDBITOT 7 F VAT Y a— )V e5E
IR UTzo JRAEZ D& D DIRIRIC DV TIXBIER RS
TRAHTH %, S RMEMIARIIER LI5S C
MEETH D, HFICBE L TEEZHD RN
il Ty BERMED DEELO T HEMESD D &Il
%o BHIN FENTFERICEDE T, V7 F U #EH

29 % T EWME—DIRREE (TR EEZABN%.

(B -
SRR RIBIE X ZF OIREBOFTMEN S, Y
?yxmowf%mbfébwr$&mz% —fi%
W, mREBOHA R4V ERIERT 356, Y

il

A-3

T VAL NIVDEGESMEN LR Wz, L b
T % LB DWW THMROE R/
WO D BICED, KA RF A4 2Tl Mindsic
X2 TZHEATARITAMNEROFGIE ) ITHERL,
ATREZR PR O B DB D BN A R Z A ME
R HIE U, £, BA TR TR <. BR
BIGOFRBICHILCQzi8T 5 T L B2 EAR i &
L7z,

R E L TCQIEHT 2RO TV A LA
WERT ID(ETEHY) | EZEoTce KHARTA
YTHD EF SN DZ BN 5D E DT
HBHH, UETRICE, DHAENS EBIFZHOTE
T Y ALNIVOEWHE - S REEN TS T
AR LTZ0,

(SRR

1) Inai S, Akagaki Y. et al. Inherited Int Arch Allergy
Appl Immunol; 90: 274-279. 1989

2) Fukumori Y. et al. Int Immunol; 1: 35-39. 1989
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IR E RS (TMA) Zff5 LT
EHMETY 7 b—7 A (SLE) O—4H#l

B #0. = BhE Y, A

ERNILL 27 NN i

P T R, ORE e,

FiE PECHESY. B ERY RE B0 N FEY
VIUNKGE  SesE - IS - EAYENRL, 2 TUNRABEAER IR RIS NRIE,

O TN KT

BB Y NIRRT

PR

Thrombotic microangiopathy after parturition in a patient with systemic lupus erythemathosus

Sho Fujimotol), Hiroki Mitoma", Hiroshi Tsukamoto® , Shota Nakano' , Tesshin Murakami"’,
Masahiro Ayano® , Mitsuteru Akahoshi" , Yojiro Arinobu® , Hiroaki Niiro”, Koichi Akashi® ,
and Takahiko Horiuchi®

Y Department of Clinical Inmunology and Rheumatology / Infectious Disease, Kyushu University Hospital,

# Department of Medicine and Biosystemic Science, Kyushu University Graduate School of Medical Sciences,

¥ Department of Medical Education Faculty of Medical Sciences, Kyushu University,

* Department of Internal Medicine, Kyushu University Beppu Hospital

[EL®Ic]

LTV T F—F A (SLE) (4R, HipEC
o TRETREMEDHE T 2 C LD 2D, fikelt
N RE  (thrombotic microangiopathy; TMA)
LIS T D 5%, MIEHNEELHRETH S,
HEE R ICTMAZ FEE U, JE SR YA I P PR 75 e
ftfi (atypical hemolytic uremic syndrome; aHUS)
FROJFHE &5 2 THRPEITARIC X O BIR%Z1537SLE
FEBNS DV T RN B R 2 B A MG T %,

(515 E RG]

GiEf] 325 £t

(CERF] S (Eufn, M asd, B ikaReRE)
(BUIEE] X-84E9 HICSLEZ FEIE LRIB BB A 7 1A
F K G il Thnf & Tz, X-14£10H6
Hic7’L F=vur>r (PSL) 16 mg/H. ¥ 7 1 XR
) > 200mg/H. 7¥'F 47V > 25 mg/H Tl
RS U Tz BEART OREBRNERR T & - 7236 28H
(Wl 3736 H) iR T 4B ek AFHC B2
ABE UL 6 H30H 2RISR 173 & /s o Tz T DT
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RIS L. FRigE O Z M CRIHTRIC 25
IR NI RRAg B 2 i T X Nz A H 8IRFOD MLtk
BETHAIM (Hb 5.0 g/dL). ifi/Mikd> (Pt 6.377
/pl) ZiRS, X s &imEkoHICZ UL,
[d] H 4 75 \C W W% Bk, LDH F 5 (LDH 1075 U/
L), BHAERE (Cre 1.47 mg/dL) %ZE Tz, TH
ITHMBAFIVT L =Y (mPSL) 125 mg/H
ZRGENTDNUBEICZ UL, TMABNEZ BN
DURHANT E TE o T,

CABeREm] 7H4H 2 5 szl i, 74
S5HMB AT uA R0 ZFE (mPSL 1g/H)., 2
a7 x/—=)VEEE T = F )V (MMF) ZBis L 7z,
Z D%ADAMTS13DiE L A > v ¥ 2 —IFIEH T,
iR BRI & HII Uz 728, aHUSK: D i fiE
L#EZ Tz, M/RECOLDH, B R IMER, B AE
DRFBICZ LD TDTH2IHN BV Y F TR
7 (RTX) 375 mg/m°®, weekly X 4% BAli LTz, Z D
BIRREDUGEN Z b, MFEEIEST 22 &h
TE, 8AT4HITIBRE LTz ZDHBATHA RZPSL
12mg/HX Tk L TH 0. HfEZHEFF L T3,



[E5]

TMAK A Sk B VA A B, i R
IR ASHERERT & (RRIC. i) Z3FME 3 55k
DIRFRTH %, REMEFEELE U TADAMTSI3
> b B2 —IC K AR AR P MR A E SR B
(B RMETTP) REBEHRFEEKBGEICE S IS
JREFAESEMERE (STEC-HUS) A% %",

SLEZ2 B BICFF DIBZ I TMAZFENET 5 2 &
£ 2 < KIEGITIEZ DT & L TaHUSKE g HE
2 # Z Teo aHUSISFHIAB LR ICfE S TMAT., T 0D
FEIEMETIC DO T MRS 28R B8 O B R VG ML N
EZBLNTEHD., CIOHFEMNTMIKIICEDET
7= C3bAN L N R BB 250 1fi MK D 1 P72 5 | =
T EEZLNTVSY, CIbIZmH. Al
K+ T 1K FPHA 1. MCPIC & - T EE 1
% hY, aHUSTid TN 5 O HilfHIK T D BERE K NV
HENTVSY, KHCSLEEMIAROIEMLZ KT
B TH B LA, HEFICH % EH k%
FRICED D VS WEEH BV, AfITIEIVTN
D OREARIEE I EH AHANMAEL THB O i
BO MDA HAREOIEME LD b ) H—bixot &
FEZHN%, SLEICED LIETMAICH LT, A7 1
A R+MMF+ M5 U X B RN ENTH % &
DL DS 0 AT EFIREE T T hb, ERIC
EESIRM o Fo ZD L, HHRFHUATT O R A
RIS % H OPikO L ZHIT % C L2
LT, RIXDRG#{To1e & T A, WErZEY,

ULAECSICHTd % & MEE / 7 a—F Uik (T
71) X3 7®) HaHUSIC KT % 1Ak & LKA
ENTe, BEIRBETMAIC T 2270 AT D
SRIFIAS MICE > TWERWVWE DD, HRIEIDH
HEH0". SHROEFOEEDEFEI NS,
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(e

HHPETE 12 IC TMAZ FEGE U 72 SLESE B 2 %8 5% U 7z,
aHUSEEDJRRE L £ 2 T AT 1A R, MMF, IfifEs2
ffa, RTXThE L, BMAZ SNz, HEAMEORE
TH . SRR Z T 2B R Z E N
TWa,

(SRR

1. James N. George, et al. N. Engl. J. Med. 371: 7
(2014)

2. Kato H, et al. Clin Exp Nephrol. 20: 536 (2016)

3. David K, et al. Pediatr. Nephrol. 25: 2431
(2010

4. Foltyn Zadura A, et al. Arthritis. Res. Ther. 14:
R185 (2012)

5. Okubo M, et al. Lupus. 26: 334 (2017)

6. Fungfung S, et al. Clin Rheumatol. 37: 213
(2018)

7. El-Husseini A, et al. Am. J. kidney. Dis. 65: 127
(2015)
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Serial observation of complement proteins in a case of second kidney transplantation after a loss of first

kidney graft due to atypical hemolytic uremic syndrome

Masayoshi Miura" , Hiroshi Higashiyama"’, Katsuki Ohtani**, Nobutaka Wakamiya®®

" Department of Urology and Kidney Transplantation, Sapporo Hokuyu Hopsital,

? Department of Food Science and Human Wellness, Rakuno Gakuen University,

¥ The Japanese Association for Complement Research

Z462:5174

FE RS M M PR s e A (@HUS) oD Ji BRI
BRI AT A 1 D B > H APk T, 2
(LFZE B H O PUAIC & > THRFE O MiATE LD
LT BT ENEZLNTWV S, aHUSIC XK %, #kft
7RIS NI O EHEDNEIKIC IS T % &, A
TIEETPEICEARIC R 5 ATREMED E L,

5]

2D BB ZT TZEFITH LT, —RIBAERE
P SRERFICORAE L Te g2 -V T HAHIA AR
T2 TV B HIABER FHE 7T Y = 7 McHD
AR FRE 21T, BRI B kG 2 L
A Uy BRRRSBIC B 2 iAE b2 E5R LTz,

[ER] [B5]

IR > GEBN 53 AL M MR T EE A i
LENT205RDEKAERHENET L, K2R
F—& UCARBEBAZ 1T Uz, MMES. 1
RF—=difk (DSA) 5Bt TH->TehTu—r 1A
Sy FREMIE o 7o, BAEER K D EEO /MK
Do IR MR S . BHEAEE 9 Ik
LM 28 A LT, WMIRIICHUST, iz
IRFf) 2B AR C AR PR NI AE (TMA) DF AR
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BNTz. BEHIOMARITENE S R2E M L ah -
fed. aHUS & 2 Uz, DEIC, UEEgk, =7
) AR TG 2170, BZ R — & LIABORNE
BN ERB B 1T U Tz BRERERIRIICIE
HUSORIEIX R 5N o Tz, £, BHEEHRE
RIFICHE L TWe, ZXBHI%ANAHO T 1 |k
I—)VAERRIC T, WWEZMICTMAB RN R 5N %
EEBlsCrbERZRD Iz, T7 ) AR THRE
2R LT, UBIRRFGEIZZE L TV 5,

<RRREGEIC B 2 MR B K FH]IE > —XF
RERED S FRBE IS R4 L 72 15 7 FH O C A A B s
BN EDORERITO Tz TORERE LT, BHl
B CIXIRE OS2I IE b 2RI Ba ER DR S N
% DD, sCob-FFEHEMNIC B D FEARFRER D Hfi
HIEHARICIEE > TWhiah o7z, LA L. —XBHE
BIMAMEEL U TW 3 B3 5208 B8 O 1 ML
(Bagifi) “PRAREEIG AL (sCo5b-9FEfE) MRS
. HRIEHERIC & & 7% S Witk I EIC X 5 C3
EDOEREX FHRD b NI, TD%, BAEEHEER
KALIiE, MAEN M Tb NI, kIR & L TBa
EED R LT e, IS, BEPRIICaHUS & 72 W
L. ZRESREC I 2 23[R & MR HICZ 7V X
< 7900mgD 52115 Tee TV AT HEIKIC
1&sC5b-9HME N LCH50 B A & 72 o 7z, BoAHTL %



TERHIC I3 Bald B E il O Ayt L 7S, BAETR9H
DB ER T, JWEEICEEOTMAD RS
NTco ZTDHB—RNTHEEEDCH500D |5 L sC5b-9
D ERMPRLNTZ, LA L, sCrdd EFE 1R
bitFF SN TE L, HEOELEMTITMADT R
<L B TR o Te, B4 H R OE R R E L
MCld. BHUREZINTMAD GRS 5., sCrhd1.51C
FRULECET, =27V XY T O NG5
ENe, =7V XX T OREHNCIE, Ba I3EE G
EAHERF & 72D, CIHME TR Y sCob-9IF i
iz Uice T7 Y XX T D 5#%sC5b-9IE K~ L
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Bad LI T2 L. C3IE K 9, CH501.
EIELUR T, T2V A 71 X % MRS IR S O
PR Z 5D TV %, ZDBOEM Bk TH
L UE) BB AR T, HREENTMARSE LT
Y. sCr 11%£1.49, 2H%1. 29 LEL TV,

[f&aE

HRBE I 2 > 78 7 B O FR I I Z AL D TMAD 5
BBz XKML THO, HithRE 2 > 7 BN
T DK S BETMAREDIRIFRICHH TH % REMED
RENTz,
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Myt e Ak SR E DO Crry 3 K UCD59aF 2K F &8 %

K Y RE SGZV KE IEAY, A

e N I NS TN

[EE NI 7N

AR IEV, SR Y
VBRSNS P BRI GE R IIR B Y AT LRI

¥ R R

BNRRE, Y Sl R AR TR B AR,

Y RINLRER AR AR So

Extracellular histones decrease the expressions of Crry and CD59a.

Tomohiro Mizuno" , Fumihiko Nagano”, Masashi Mizuno?, Ayumi Iwata®, Kazuo Takahashi® |

Naotake Tsuboi”, Shoichi Maruyama‘”, Tadashi Nagamatsu” and Masaki Imai”’

" Analytical Pharmacology, Meijo University faculty of Pharmacy,

# Renal Replacement Therapy, Nagoya University graduate school of Medicine,

¥ Department of Nephrology, Fujita Health University,

' Nephrology, Nagoya University graduate school of Medicine,

® Immunology, Nagoya City University graduate school of Medicine

[H]

PRI P EEEE 2R (Disseminated intravascular
coagulation: DIC) f&#F TlXMAEH DO X bV IRE
M ERTETEMNHRENTEHDY, Mt
L7zt A b d /e & o i Bkl E 2 (e U
IREI RO 72 TTHE & Z MU S SRIA RO
B b2 £ 7259, HARNCIE M O BERE A 1Y
KiE U, SRARENL & 7% 0 Hiffdm Z27Rd

t Ak ICHIR T ADICOIRIEIC DN T, R
ES P s ey N = N DA =VAEATRVANEE ' 10 S SR 61
ROEH M AT 5 T EMRE TN TVE,
LA L., BRI K DR E NBOEME AR
HIERRMNED K S ICBIET 20, FliEEHd R
NTWaEh >, £ THRLIX, C5B X UChah't
A b NS &Ko THEE T NTBEEMIIARIEIC 1 5 FFE
FHERHETHNE S MEI LIz T A, CoRETY
ATREFERT T A LHKLT, LA MK B0
KOEICHPIEZ R UTee 72, WA Y A Tide
A+ UBREEICHB O TIMHC5aD D A LT
feizdh, BERI D ZICCOaZ BT v 2 = b
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G Lz A, ERREGR LT, T
SRS TH oY, LLEORERE D, COB KT
C5aZ b A b /IT & 2 BEEMIMARSE D FEIEICFE 59
% T R E N, A bR GRICHITERRD
LT 2 AN Z AL DV TIEFNHTH - 7,
A R I 7 (CReg) (&, MR IS W
THIATEMED S Bl ZREL T2, U ol
¥ T (&, Complement rodent regulatory protein y
(Crry) HC3LAN)b, CD59aldCIL NIV TENE RN
HAEIEZHIE LTS, MENKMIRTREESS
DCRegd MFEHL TH O MENTOHMIATETED
FHEIEN TV B D, Ml A b AV REICH
5L LA RVIERBMENREENGEHT &
N3, BAIZHIFREEIC X D CRegDFBIMME R
BT LML TR, MmNl 7
19 5 CRegDFEH 6 K UHEREIL N &, RHIEERIC
BOTHARZEE LS B SRR D 2,

Z TTARHIETIE, B A b 2~y AN EH
NI RFZT 52 LT ML DCRegH BB KT
WHEDME NI 20 E S5, Bafzetro T



[F51]

< U AMENEMAatk (RCB1994) ZfEH L7z,
< AUE NIRRT LT, $IEREAY0-400 p
g/mLEx% K5I, R A~ 7237C RCT
30 MIREE . NSV IV—IT TEMIEEIS %2
M@ Uz, Z D14, Brilliant Violet 421425 = v k
i~ ACrrydifk$5 X UPEEZ# P~ 7 ACD59afji
RIS THRBEZITO, JEELE [ BEDEX D
$f7 —5 ¢ > 7 %% LT LT, CRegDFH
BD LSR Fortessa™ X-201C Cfiftht L7z, FEBIEEIC
DT, avba—)b (Opg/mLe A~ VEE) O
Geometric meanfli’z 100% & L C. #HxHEZ HWVT
B L7z,

L A bV REHDCRegD WHE % LT 5 128,
FIREA200 pg/mLEixs X, 7 AMEN
RS LT, R A b 2 #2300 B R X
Wi, ZTO%, IEHS Y AMEE37C R TIREZR
TS, Pk, 2% 8T RVLT VT e RIcT, &
IR CLOIEE Uie, FEE#., FITCHR Y U F4i~
7 AC3chifkz FV T, MR\ DC3i 2 7E &
UTco A—IbA »T VEEMEEBZ-X700% Huv ., S h
%7 iz L. C3REMEERATIC DU T lidImage express
ZHWTIRI 21T > 720 iz, RO EZ WV,
FEE LIS DI THfE L 720

[ ER]

A b AR AE IS R ] A D X B
Tzo Eiz. Crry £ CD59aHEBIIC DWT &, BIEKTT
kA UTze B A b U BEBERICIER < Y A UG 72
RBEIEILTA, B AN VBBRICEVT, Al
R OCIFFETBOLIIEIM L Tzo B A b VB XTI
I TRB XYL T ACIHUEENMOA /a1
INZERD B NIEh > T [ARRICIEBNLHT A T 2 7
I AERMKTH > T,
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FALELIENC, CoB X UChahib A kI X B E
FERTIMARE DFIEICBI 59 5 C L 25 LIeh, b
A b T Ko THIRRDEM LT 2 A= A LD
WTRAHTH -7z, AWZER D B X b VRFEIC
X0, MIfEREENER S N, Ui, HIRRbRS
WL U, IR ASIEIN FORBIME N Lic &%
ZbNb, EHESYAIMERBERZRICHEROC
WAENER LI &5, CRegFEBUX FAMMIEIC K
ZHARER L ZE LI EZ BN 5,

AWFFETIX, C3UAE D HERZIT > F2h, CD59a
FCOL NIV THIATEEZ R L T d 7, 514,
C5b-9DILAFIC DN T EFHIT 2 0 END 5, Tz,
In vivo COMGIZITS T & T, JRETTILOIMEN
RIS BN T EFRRROFTRAGED 5N E M E 5 »
et L Tuw<,

[
t A b MRS 2 A U, CRegDFRBIB KT
BHEAZ K F SB35 T EARBE N,

[SH#iR]

1) Kim J.E et al. Thrombosis research. 135:1064-
1069 (2015)

2) Foley, J. H et al. Thrombosis research. 141:
30365-30366 (2016)

3) Mizuno, T et al. Scientific reports. 16: 42714
(2017)

4) Nagano, F et al. Furopean Journal of
Pharmacology 826: 48-55 (2017)

5) Mizuno, T et al. American Journal of Physiology-
Renal Physiology 305: 1603-1616 (2013)
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Phylogenetic implication on functions of the classical complement pathway in bony fish.

Miki Nakao, Sayo Iwanaga, Takahiro Nagasawa, Tomonori Somamoto

Department of Bioscience and Biotechnology, Kyushu University, Fukuoka, Japan

[l Coic]

A MU R K 9 % 5 C L, C4, C2D 5 B,
Clgkk % > /8 B3 b FaH S BHEEY) T db % 1
HHE (VY AT ) CTRESNTVSH, Fifk
IRTFR7R VA IS b TR E N 2 BRI 70 LR B TS
P, OB TG - EAETHD TRD S
NB. FRMFEANCHIHO T HFRER I, Clodf
FRITHLK, C4-1 + C4-2L WS 2[D T A Z A T
DHERENMb. HEREMINCCITHY 3 B /) DA it 7%
E. RHZENZ R EINTE D, ZOMEMELHEME
WAMRIATH %, AMZETIE, B REEOTEMEIC
WEEEZ S5NBDHR T2 RIS YTz a 1 iz
W T HERRER OREHE 2 AT U Tz

(i)

1A DfY ¥ FIgG (5 mg) 7% [EE(k L /zHiTrap
71T INCIER A M1 mlZzi@ LT, DIRIE A 1M
HZER U Tze di R TA MG M. O A IgMTRK
fELTz ey Y /8 FRIMERZ FEH) & L CGVB*
T, FE2RERTA MG T Y F AR BRZ RE & LT
Mg-EGTA-GVB% U THliE L 7ze R MERAD
C3thaE k. a4 DEHEKC3T AV XA JC3-HI -
C3-SOli /5 258k 3 % K1 7 o —F )Lfifkz FHuv
Teo £l LI F 2« HHHLREEK 2 /T U 72C3TLAE 1.
BERF< VU BRUTIIAY VF U LFEIAY VT
TLAALHARTaA— LIRS L—F e, Ei
BT AV ZA T IERNIRE /) 7 a—F VA z
WIZELISATHIE U 7z,
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R

(1) DERIAI A My, il - 25 RS O
MIGEMHEZ R Te by, K5 T A DEOFRINC i K D
MR REE S Y2, (2)DIDREICE > T, il -
Lo F U REIEMBIC X BC3-HIB K TUC3-ST7 AV
2ATOUmHEGFEL AL N L, (3)DIRIEI 1M
5O H MR EIEM LI X > TOBOCIN TS LTz
FERMERIE, Mg-EGTATAE R CTaA IEH MG DS
RIS K > CIERICR R I KB L. B |k,
IEH S O P R RS 2 /T U oA i v & [\ Uit
wUTz,

(B2 - K

DFRAAIC & > Tl RES DA IM G & b iz T
Sl BEERSHOHI AN IR OTE I BT
B RRERIC K B C3IEM L DR NETH B T &
HRMET B, i BLEREK O A TIRCHEiR I BE R 2 1 IR
TERZVONE LRV, Lich > T, #EEMICiE
AR 1, D EDOCI TR Z2 315K U T8 Rk I%
OEMAL GHERIL) Z3R(bdT 2 A= AL L
THHLZEEZBND, RIFERER L FRkIC, =
VR AMEN SBRFZFRZET 5 &l - 5 TR
BROVBIMIGHEZI S T EMMEINT VS, TORG
RiZ, WEAHEOBKNFIEC2E LTEHAET % L iR
RENTWBD, TOBEMRIT, =< A0
RN UTVB I SIS &, 55 T fRIRIC X 50315
MALDOBEENNETHZ T LKL TS EEZ
5N%,

[SZHik]
1) Sunyer J. O. et al. J. Immunol. 161: 4106 (1998)
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VHEARER ARG EMRPARISES e B, ¥ PRESTO JST

Role of complement in regulation of serum extracellular vesicle-mediated innate immune response

Hiroyuki Oshiumi'?, Yoshimi Fukushima', Aika Fujiwara'

)

" Department of Immunology, Graduate School of Medical Sciences, Kumamoto University,
?PRESTO JST

Z462:5174

e B D B E NS RS i ld microRNA
(miRNA) 7% & OHEAEMIRNAZ £ U, Al %
LEZH S, HLIZTNE T, T OHIFESINEND
miRNADY F ARSI I IEH I B 8 2 R g
TERPASME LR, BIREN T LICHIfED 5K
HE NS MV NADREREICIE R AT 7 F V)bt
D YUIMHET B0 MIRDCIqIER AT 7 F V1Y
VERET AT ENHLNTVEM, HlEsbIMas
S EMRIGECED RS ICBET2D0MIIFEAL
fRIHE N TWRW, REFZE T, T Oifast/ NMa
ERSREINT NSy e i £ PN} ) ek - N %)
MEDXSICPHET 2D Z2diNTe,

5]

R NOARRIM & D G258 L, 135N 7ilis
Tt MilZEELIZOE, T 7 F Y TIicxitd %
RSN E 2 i\ Te, MiFEIEmt L7z D LIk
B Lxnd oz v,

(AR

A DO b S [FUIY U 72 il s ez <
707 7 — VHERANNA TR, U RZHE (LPS)
THIEE U, ZDY A bAoA Ve 2Tz, BLBK
o kic, e hiEdskoMifasvMaik, v 70
77—V ORIENT A A VAR LT, —
/3T, e MMIiED SRR U 72l a2 VLB L
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F2L T A COMBINEZ BT LMD ETRS T,

ZRiT, HBESVINEOE D AF %, SV INER O
miRNADYHIIIN A & B0 A E - RafsE e Ul
LTk T2, BN X b SISy IO D 15
IMEEE N, HIHRZClqX YRV EGFIE R TR, T
DR HIE Nz,

FREAL N & 3 o & D BEEIS DV T EERTC
ANz T A, b MIED S BIUY U 7/ s a7z
MG TREE LT h . T DINEMEIZR E2EN
RNDISH Uy SIS N % B 25 U 72 2R i e b
R I B I L 7= fifas a2 i % &, <70
77— DOISEENE L FR LTz,

[(F5]

RO RIE, MiETOC1gRZ DD ZE D
2287 MRS A O BERESDHL D SA TS 28 7%
HZzaZ Bl T05,

(e

AWFZED 5. HIFEAVINEIC X 2 B IR Sl I il
KK OB G R E NI, Sk, Hitk & IRasd
fi & OB S EEICIR S LI E N5,

[3ZHik]
1) Takahisa Kouwaki et al. Front. Immunol 7:335
(2016)
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PICTEIZ FRIAICK B A 2T T3V — LIEHEE X 71 = X L OfigiH

AR SN N S SN (5 I 3 RN o T 7 = B RN N N = A
VRBOR SRR/ TR M - FESNRRE, 2 KO E VIR SRR 2 B

Mechanisms of inflammasome activation in PIGT-PNH.

Makiko Osato", Yoshiko Murakami?, Yasutaka Ueda", Jun-Ichi Nishimura", Yuzuru Kanakura",
and Taroh Kinoshita®

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

? Endowed Chair Yabumoto Department of Intractable Disease Research,

Research Institute for Microbial Diseases, Osaka University

[FT®I]
FVEMERIANE 7 1 ¥V BRSE (PNH) 1338 ifn i
M DPIGATEAR T D ZEIRZEFRIC K D FEIE T 2 M
R TIS M2 FIEIR & 3%, HaLPIGTZ JH A
WAL T & 9 APIGT-PNHAMR 5 & N, fERDOPNH
(PIGA-PNH) IZ AR5 NAVWEMMFERRKT 2 H R
JESEIRD RN TH %, T DIEIRDE WX, PIGAR
HETICPIG DRI D AT T TIEEZDITH L,
PIGTIZHBE & > 78 Z IS GPIY A — 7= Nd % K
SISO B T8, T DORIBTIE &2 87 HILA i
WGPI (free GPD &R L THIlRKmICHEBIL THB
b, HikEE L ic A TS <Y — LD
BELLULREZZELTWS EEZ T, AW TIZ,
Z DOy 72 b HLERHI R MR THP- 1 OPIGT /R #8+k &
PIGARIEREZ 8L U CHET L Tz,

(i)

t b HERHIIZFRTHP-1 DPIGT/R 8 ¥k & PIGAR 45
Pk 72 CRISPR/Cas9D R Z HH W TIEH L, I Z h
cDNATL AF 2 — U7zl ZzF8 L 7z,

B ZPMATR 707 77—l b &8
Tt EVECH AR & U CRE MRk i &2 Wk T 5
Z C37°C TR E L, BB DIL-1 8 DI
ZELISAICCTHIE LTze 4> 7 <Y — LOTEMAL
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WK KBIL-1BHEDY A M A VDM, NF-KB
Z 15 MEE U Cpro-IL-1 B ARG 45 NLRP3%F 0D iz
B WRZFETZ2TS5A4I0 727 )L (st &
JFIV) &l pro-ll-1 BEZYIM L TR EE 515
Mk 7 F)b 2nd 7)) DRETH 5, 3
Y ha—)b& L TPam;CSK I K B Ist> 7L &
HiC, ATPIC & B2nd> 7 F )b e 5 A BG# L. [k
It LTc, 2T S OfIlIC B % 1st & 7 F LD
i & 72 b9 % 7z $Real-time PCRZ W T, IL-1
B ENLRP3IOmMRNAFE B mZWE LTz £ 27 F
<XV — LOTEMHAICBI G 9 B ML AitkD S5 B
C5a-C5aR%ZE NS % > 7 )L & RA&FEY T d H5MAC
(membrane attack complex) DFEEMHIS N T
M, TOFEBRICET 2 MEORE 2R 57
¥, anti-C5H11K, C5a-C5aRFH #EH°C6, C7RAA M
HZMH U TIL-1 g O 7z ik LTz,

F7o. MIlZEICILE U 7C3n Tl & MAC
Z7a—YA rXMY—ITTHIE LT,

kLS

Pam;CSK, & ATPD #I| i Ic X ZIL-1 8 D 43 s 1&
THP-1 D% 4 #k, PIGTRB#K. PIGARIEHE TRIFEEE
Tdh o Tzo MMELMBERIEIC BV TIEPIGT Rk
THEEERHDIL-1 f DERICHZ R L., PIGARIE



BROKI20%, BAERDKISMNG TH h ZhZNDRIA
PRICCDNAZ IR & B AEMR R E & 72 > Teo T D
B i 2 BV, & 5 VI HiCsE / Y m—F
IVHUATRIIIC X 0 JIflE Nz T & BC5D AL
NRETH BT EWbhr otz & I IC
C5aART > 2 A=A + & % WIXC5aRifAZ TN
LTCHIL-1 B ild il E Nan>7z, —75. C6F
72 ZCTRIEDIE AL I TIXIL-1 B 70 s D] 72 52
B, W UZCOXZIECTORMTRIE LT &b
5C5a-C5aRZENT %> 7 IV TR RIEEY
THZMACIEN A > T 5=V — LOfEE b EE
THsT ehbholz, Eio, B MmFER@IC X
DPIGTRIAMK Tld. MR DO CITEMEALWT ks
EMACIE A PIGARABE DRI3fE T dH - 72,
Real-time PCRT (&, PMAfI]3 D F T4 T O
I BV Tpro-IL-1 . NLRP3DmRNAD [ #2 & 1 ¥
HU, &SI bimigic X 2 sz e,
ZNZNOHINEA T Dpro-IL-1 f *°NLRP3ODmRNA
U EREAERETH - 7,

[(E5]

TG PEAE R TR C B % B ML i O H i K O
PIGT/RAEH#R CIL-1 B W EEZ R L Tzo T DRISICIE
HiA K T-CEDIE L DT H O . MACIE BLDS A
VIRV —LOWEMLICERETH S T e hbh o
Tzo UL U2 HY HPIGTR # K & PIGAR4E L T 3.
FIACGPIT > =1 % )X 7 8 C & 2w AR IR A 1
NRAEBLTED ., B ORI TR EE 4
TR eI T 5 &£ 2 5N 5D, PIGTRIBM THE
I EWWIEME b Z /R U7z #id & U CPIGTRIEMK D &
THRBL TWafree GPIOBSMRBENTZ, £z,
PIGT/R AR #K (ZPIGAR Ak D CITH MEAL Wr vk 5 &
MACIE A3 Z2 /R L7z T & 5, PIGT/RIE
KT K DBEOHIAREHEDNEC > TW0WE EEZ S
N7z, Free GPIN E D & 5 IR TE L 1> T
YV — LOTEHALZ TR L TV 20, Z DT Ofif
HIZSHOBETH S,
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ki

PIGT/RAEMR Tl A (ATEE N TPIGAKERRIC LEAX
THRICHEWA VT I3V — LWL Z/RL, C
DTHP-17%{fi > 7= R IFPIGT-PNHD .45 D Ji e %
B LT\, TORIGICIEMACH KA H 5 Tlree
GPIMNZ DHRICEIG L T3 T AR E N,

[SZHik]
1) Krawitz PM et al. Blood. 122 (7): 1312 (2013)
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Complement Receptor 1 (CD35) &t MEMICIBNT
PERERY R i o0 i 72 BE 9 %

B/ 5 17 RN =1 7 = NN U= 4/ RN =1 S TR )£ B -1/ N N1 B el
VIUNKE:  REEEE AR, P ERTREER TN Y 2 — iR

Complement Receptor 1 (CD35) marks a novel functional hematopoietic stem cell fraction

in human hematopoiesis

Takashi Jiromaru'?, Kohta Miyawaki”, Yasuo Mori ", Hiromi Iwasaki®’,
Takahiro Maeda" and Koichi Akashi"

" Department of Medicine and Biosystemic Science, Kyushu University Graduate School of Medical Sciences,
# Department of Hematology, National Kyushu Medical Center

(I CHIC]

b Mgl (HSC) DWgtic BT, HED
EHHY—A—ZzllAHrHbE5HT. KoMk ni
DHEIGBHEDNAFEL > TE TRV, Ly
L. SN5OXRMEY—H—OBRRICBIL T, & A
EHSMITIB RS> TWEV, £/e, RIZICHSC/
heterogeneous’= &M TH 2 HNH SN TV SV,

[J5iE]

M FEN 2R~ — A1 — fRHTIC & > T, HSCH7 HiRE 52
ICHBIL TV B —H—DMEEITO. FiBHSC
53 1 72 [A] 3 U 7z, Colony assay7s & @in vitrod i
P, EREYT Y X7V Fzin vivo TO BFERAE R
B B TR 2 A DR SR T HEIHSC
S OREREMT 217> T2,

(55

HSCOHH I Cldk, RO ZREMERTERMAE (MPP) &
S U, CD3EHBH L TR HEE R L, &
7z, CD35+HSCI&. CD35-HSC & F#E LT, @i EN
HOMWBAEZ G LTHL. b by X7 LICE
W, X0 ERODETHEHEEEZ SN, £z,
CD351&., HSCZ ffifkic X 2 5GH D b R#E T 1%

ERZLTED, BREENS—h—TH5 LT
L7ze

[E%]

BEFIOHSCY — /1 —IC. CD35Z A EhE 5 H
T, KOMILUZHSCZ S 2 HREL 1% &
EZABN5, £lo. CDISEEAEEN T —H—TH D,
TEIEL L7 MRS KB EFL OB E VS | #iTc
IZHSCOKiE 72 FH 9 MW T &, ST DHSCHIFEIC
BV, IFHICHEEZHNAEEZ BN S,

(it
7 1Y 75 < — A1 — BRERIC K o T, HSCHRF SIS
CD35MFEHL TV aH2Z W L7, CD35iE. &0
RO 2 BUE L TE D Kz HSCZ
K BIRE T 2K EZ L DEN Y — 1 —TH %,

[k

1) Craig W. et al. J Exp Med. 177 (5) :1331-1342
(1993)

2) Majeti R. et al. Cell Stem Cell. 1 (6) :635-645
(2007)

3) McKenzie JL. et al. Blood. 109 (2) :543-545

-46 -



B-4

(2007)
4) Notta F et al. Science. 333 (6039) :218-221
(2011)
5) Notta F et al. Science. 351 (6269) :aab2116
(2016)
CD35*HSC cleavage
of C3b
. ~—A CD35 . i
oW ’
Cab
In human BM Transplantation

resisntance to
complement

in vivo
reconstitution

CD35°HSC activation of
complement cascade
‘ qmm
In human BM Transplantation H
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i

BEEVCM WAV B EAUONE VOB BEY RN #Y R om0

A KUCERAR FREY. MR @Y. fEm
VB EARAIEA IRERAR R, P BB IR A B

The development of a novel therapy for lethal ventricular arrhythmia originated from right ventricle,

targeting alternative complement pathway

Shogo Ito", Tomohisa Seki" , Shinsuke Yuasa", Jin Komuro", Toshiomi Katsuki",

Mai Kimura", Yoshikazu Kishino", Dai Kusumito", Kunimichi Suzuki®,
Michisuke Yuzaki®, Keiichi Fukuda"

" Department of Cardiology, Keio University School of Medicine,

# Department of Physiology, Keio University School of Medicine

[l Coic]

SR EGE MR R 13 Brugadadit (R BE, iR
IRMEAEDIER ENISNTED . HHFEHDZE
IEDRIN EIx %, AFICBNTINEDEET
ZEIRIET B 35 LL RO ALIE D7 < & & 4ERT2000
ANEEZZBENTWVARY, L L, Bk 2REDNAK
fRiC & % Te D AN S TEMIREIMAE L0, T
SOFEE, Hul U THEREE (RVOT) THME
k- BERfEBNEC 22 EMBNT VS, KA
&, RVOTO MR =Y AR e ZBHS MIcd A T &
T, H=EEEBGEEAEIROIERAZHS MCd S T
EATEZDOTIR RV EEM LT,

i)

1. 1238 OB AERIA X = X O 0]k %2 45 % i H
. A%, E=E. ODEHROAREFTIC T, #E5E
FIm-RNA%E B fi# #7 (Agilent® SurePrint Mouse GE
8x60k Ver.2.0) Z177&\, FIZHEIZTOHH
% Gene Spring (Agilent®) ZHWTir> 7, 185
NIZFRBZEE(E T O/SAY = A fifffi 7z Ingenuity
Pathway Analysis (QIAGEN®) Tir-7z, TN KD,
RVOT CHlARREEDNEML L T2 2 W h o Tz,
2. in vitro: (ORI 9™ 2 Al ARRIFEES O H] 72 i
N%HNT, BTy MO L TC3al
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aVCF YRR TREEITo Tz,

3. in vivo: JELAEETIVE LT RKEIRIEAE T T IV
(TAC). ADAERET IV T A& L THiEREAE T
TV A (PAC) ZZNZN/FHR L, m-RNAFEH
BNz, T 6, FAOETIVECI v 7T
7k (KO) T RICHIER L., RERID 2R 2 M
A L7z,

ESEN

1. HAFRMIm-RNAFE B i
FH6MEADE AR 7 2% W Tz, st 2T IC
X O RBLEE L 2l TE SR = A @i T
. FAREE DA RICIEEEL T0B T e AR E
Nic, MTEH, CIAMENLI D255 L & FHIHIC
mRETH -T2,

2. in vitro kT

BT TR OIGE(L & Cldb mHBI L
TWIEAERN B, C3amAIcsB <{EFH LT3
ATREME 25 Z 720 Ty bR IR 220 2 51 il
(NRVM) IR LT, C3al) a>Cr > k&%
BELTEETA MAPFF—EDY Vgt zido.
CHUEC3aRD /v 7 X VT LTz T KD,
OIS LT C3aldC3aR % /T L T SIS Hllfa
W 7 F IV A — ROV VEEENT L, A0



HicElbks s ehbholz,

3. in vivo fi#kT

in vitrof @k R X 0. D THIUTEHNMICE D 5
FTARRDICHAEDOTEEALIZEHT 2 L& 2, i
AREETFIVELUTCTACET VAR LIz T A,
RVOT®D  TCfd¥E Bl & AN RERE IS B n L 720 X
ICC3KO L AR DTACE F IV Z L LIz & T A,
C3KOTIZRVOTD ##fE (b VKR BRI DI & N Tz
fioAae (PAC) ETIIVZFH LTz & T A, C3KO
TRADEEDK PRI TN T Wz, B
IZ. BAERIPACE 7 VIS LC3aR7 Y X A=A b
DSB290157& 14HE#R 5 Lz T A, ALAEE
FEIEE T, RVOT « £ EARHEL DS ZE NI & Nz,
ZNUd. RVOTHFEICHRME LD C 287 & L T
C3-C3aEHEETH % T L &R L, UV TIZRVOT
DVENT RN AN 2 1599 % A= A LD
ULDOThHsdEEZOLNT,

(%]

G HEBGENEARR SN HE D F: DS AR T &
%, T Brugadafib it i3 Ol T bV 7 LF v 2
W2 31— R 9 2SCNSADBERETE R BN & &
NTWBHY . ARG HGE U TS I R
b - IENGIESA R E TH O . FEBALICABIRIEMEIC
ERT 2 BEBMDLEINGY, ThbE, HF
SR R B 2 KT g A A
Z AL T ZARPEILOEREZ fiEIH

C-1

O— VY BMHISNTED . ARG
L ORES BT NS, 5%I13C3aR « CdD / v
7 NI ARHNTER K52 BRI,

(it

RVOTCmFEH T 2CIC & D RTICEEE S N
% C3alc & b =R AR RRHE LAV T 2 ATREMED
R E NI, TORRIC KD BEEEAEIROFEE %2
ERASEN &9 2 HiaiiE 2 AN T & 2 aTREMD D
%o

[SCHiR]

1) Bagnall R.D, et al. N Engl J Med. 374:2441-52
(2016)

2) Yamagata K, et al. Circulation. 135:2255-2270
(2017)

3) Nademanee K, et al. J] Am Coll Cardiol. 66: 1976-
1986 (2015)

4) Michowitz Y,et al. Heart Rhythm.18: 1-8 (2018)

5) Ohkubo K, et al. Europace. 15: 1058 (2013)

6) McCullough RL, et al. Am J Physiol Gastrointest
Liver Physiol. 10.1152/ajpgi.00334.2017
(2018) [E pub ahead of print]

Figure. BFAERIT U X DPACE T /L ICHf L TSB290157% 14H B 59 % &, RVOT,

AEDIEEHIIEI E NI, (BXED : $324E1L)

HLiznLEZILNS,

SAENE T NG TNy
WL TwaEnsCE, xv
I« AHDARET IV TC3-
C3af R A S A kIC BRI 5 L
TWaZT EeENghoiz, TOHIA
lZ. C3aDRVOTIC 13 % 1F JH A
BT HNIA B2 KT U
ANEENRNE 72 ¥E1S 9 2 n] REPE AV R
INB, EBRENC EICHEERK L
Tl AEEBOMARENRNEZ KTz
TEREIA T & LT, BEEY, 7L

PAC POD14+Placebo

PAC POD14+ SB290157 10mg/kg
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Programmed cell death 1DFE4EQ137E 251 RV — LEHES1 985 T
J w74 C57BL/6JMfE~ 7 A DPE|

PHiH

ShGEL HIE L ARR R

TURREERRS. « P ERHRE « JREERZ IR

The roles of programmed cell death 1 in the old Q137E mutant ribosomal protein S19 gene knock-in
C57BL/6] female mice.

Hiroshi Nishiura, Keiji Nakasho and Koji Yamanegi

Department of pathology, Hyogo collage of medicine

(I CIC]

HKaE, 7R =Y AFEMRICH S B ML
CoagBIAZFE L, ZDOVH Y RTHBURY —
LEFES19 (RP S19) &k (K122&£Q137DH
Rtk ZEddscezgRLEY, —/T.RP
S19H B KIZZ DOCKRIICCoaZ A ASS A - Flfia i
Bl 7 RAdZ AN/ 7 D= A Mgfds e O,
MUS, RP SI9ZBAKIZ 7 K=y 2fifld b~ 7o
77— EOCSaZABARDIGFERM ZiFEL, 7
077 —IIC K37 R b= A0 & LR
2 RET B

7R = AR ORI, 7 AR R
75 H OSURREZFE L T\ 5, T2 T, HAL L
Q137E RP S19£ ¥#{x -2 C57BL/6]J < 7 A / v
74V LEY, Ay ha—IU Y RAICHEE LT, #
Sy IA VMR T A (22 ~ 26 O FIRME
PIC U SERDVEERE LTz, UL, IimicHES 5 1
BRANDRFEINR Y 2 SERRTERH IX I S N T
W

5]

— B KU« < Afidds 2 10%H MRV
<V ViR TTASIER] - IRMEEIER, NT T Ty
7 2fERY %, HMUREAIL. BEIERERE L A
AT AF—=36AZHNT AT bFTY Y e TF
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VUG X Uiprogrammed cell death-1 (PD-
1) JuATHRET S,

Fluorescence activated cell sorting (FACS) % :
AR, $IPD-1. HICD8. HiCDAHiATHE L,
Ja—YA kX MY — A7 LFACSArialllZz T

fittTd %o

(5 R]

FACSRNTClX, #4 (12 ~ 16#) > ho—
JUItE= ™7 ZDCD4A ™ 35 & TCD8 " A I PD- 1%
Lz, —J5, EHEaY ba—)UiE< 7 2ADCDh4"
B L UCDS " M AT PD- 12 LTz, )%
AR T, PD-1T Ml ZEaY b a—)b
e 2DV 2o E R JE PRI ES LT, —
i —RREGT, () VSEROERIEEET Y
~E— )Vl 7 A OB FRROIN D IIREE ICBIZ L
Too IEHRET, ZTOERY 2/ BRICPD-1D%
Blzgist U,

FACSHRNT Tld. #H4/ v 7 A V=™ ZDCD4 ™
5 X UCD8 " MM AR IS (£ M ICPD-1 2 HIE LTz —
Ji. BHE v I A Vil ADCD4T B K TCD8
MRS B A FEICPD- 172 158 U 7z, SRR 272 O
rC. PD-1 "Ml BETY ba—)Liffx ™ 2D
> \YER s X OB PSR O T IS LT (K
Do —7/. —fREaT, 2DV VRO ERZ



BEIY b O—)UER 7 ZADM RIRO SV IBIRRE
B UTee ERET, 2TOHEMY VBRI
PD-1D¥ 2B LTz (X2),

Wic, BHE v 74 Vi< OB RO
IREE A OPD-1  MildOHERIE, FEPHITEOMAE
%A T L 720

[(E5]

VAR, 4T ADOPD-17/CD4 fllidrhicCD153
ERBTAZMMARERENLY, Hic, V—T A
RETIVMENZB/WF1 (BWF1) <7 2D gDV >
J\JEREH OPD-1"/CD4 flifaACD153% 3 Eid 5 C
&, CD1537/PD-17/CD4  fllfa M F1c HARSIER D
xouTd =IO ERIEET A M A
KCERENDAAT AR FUEREETRE, AR
FFRF VHPIED Y >l OBRIfRD 77 K
b=y REMEHIT ST & HERWE SN H5
3. EMAEFBHIINIC X %)V — 7 R B R FEIE R =
e L7,

Tarb, BE v A UMY ADOPD-17/CD4™"
JUSHEAE OmRNAFE B 2 KA S — &7 > A3k TRkt
L.CDI53D +F VA7) T+ EREERE L, Bl
e, /v oAV A e Mty =7 L
FEMREEFEE TV EAE U, i oSV ikl
X9 % HAHARZIER L T\,

(]
FBAEDC5TBL/6]< ™7 APD-1"7/CD4  flifaid., 5
175 FRRON I IBEE N OHITGZ N IS5 3 %,

[k

1) Nishiura H. Adv Exp Med Biol. 2013; 735: 111-
21. Review.

2) Yamanegi K. Immunobiology. 2018 Jan; 223(1):
118-124.

3) Tahir S. J Immunol. 2015 Jun 15;194
(12):5725-35.
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[X2]

| knock-in submandibular gland |
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MASP-1, MASP-3iZ L 7 F Vi, o RO LICHY. L THE T %

bOoVPoam mEOITE sV RE Bt K& BV EE BEVY w0,
BN ESEYL G IEAY. R BAEY, B A= B SR Y
VR ISIRNTIERLR Y, SRR,
VRS IRNT RIS WA R
M ISIENVALS SN s E R AT LIVOAVE N i [
YRBRA: + BIGTEREE Y > 2 — B e B
VKRR R R

MASP-1 and MASP-3 play independent roles in activation of the lectin and alternative complement pathways

Manabu Hayashil'2>, Yumi Ishida", Takeshi Machida", Yusuke Ogatal),
Tomoko Omori", Mika Takasumi'?’, Yuichi Endo",

Masayuki Sekimata® , Masahito Ikawa® , Hiromasa Ohira® , Teizo F ujitaS) and Hideharu Sekine"

" Department of Immunology, Fukushima Medical University School of Medicine,

# Department of Gastroenterology, Fukushima Medical University School of Medicine,
¥ Radioisotope Research Center, Fukushima Medical University School of Medicine,
 Research Institute for Microbial Diseases, Osaka University,
® Fukushima General Hygiene Institute

[ELdIc] Z T TAWIZE T, MASP-1, MASP-3ZhEh D
AR OWEMAL I BIx 53D DG LR E (F Hiph /R4~ A2 L. in vivo 13515 2 MASP-1

RS, L7 7 UREEK. BB R hH A5, b EMASP-3DHHER G &, L7 F U#FE8 & 85 FEEK

7 F » #% B8 T l&Mannose-binding lectin (MBL) ., DIE LN DMASP-1 & MASP-3D i 4 D B 5 7% iR

collectin-10, collectin-11% L Tficolinh® 72 &% 77 Frl7z,

T & U T &, MBL-associated serine proteases

(MASPs) %4t U CHilithZz G ML d 5, [5i%]
MASP-1 & MASP-3ldMasp 1 815 1 Dsplice variant MASP-1, MASP-3DFf Y > T 77 —E R

THb, TNETIKFKADYIV—T1&, Masp-1R5 H~ 7 A% CRISPR/Cas9y A7 L& W TIER L
YA (MASP-1/3KR48) DIMEETIEL 7 F Vit Tz YU AUl 3515 2 MASP-1, MASP-3, DA
EH TR OTE M LEEN R L TH O G+ DD DG AL D F % %2 Western blotting THEAT L 7z, <
K7W ARG (zymogen form) TH 3 & 7% T AMED L 7 F VG TEREZ ~ > F T
WG L7V, L4, MASP-1&MASP-3D M H B 51 % C4 deposition assay C. # __#EESIHMEREZ YA €
DT, MASP-1"MASP-3D7EMLICE 59 % C & YT % C3 deposition assay TZLZ NURAT L
REENTVBD?, in vivolc B % ZN 5 DM 2o

HEJHS, LU F RIS & 3 R OTE kI BT

HMASP-1 £ MASP-3D il 2 DBIGIC DN T, W& [t ]

RRIAE TR0, < >~ F 2% 9 %C4 deposition assay®D i H.
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MASP-3R < ¥ A Mg TIECADMLEBE M HE S Nz
M. MASP-1R4H~ 7 Rl TlEREH 5 NEh - 7,

—7i. A 'Y ICH 9 %C3 deposition assay
DFEHR., MASP-1RHE~ 7 Z M i TIXC3DILEHENA
5N, MASP-3RIE~ 7 Alflif TIERH BN &
Moz,

Western blotting I X % fi# 4t D ff 4. MASP-1%
B~ A Mg ODKH X IE LT T dH - 72 M,
MASP-3R45~ 7 A IfiL i H DDA 1 1ZMASP-1/3%
A~ A LFBRICARIEIE(ER (zymogen form) T
BT E BICMASP-1RIEY ¥ M H1 OMASP-3
7 fRAT U 7245, MASP-3D(F & A B IZ B AR L (A
BRICTEMH R T H - Tz,

[F5]

DU DO#EH, MASP-11E L 7 F VR O ik IC
WAELT B % DV “REE DTEMEALICHTIRNW T &
HIRH U 7zo —75. MASP-3IEDIA 7 M U 55 R ERDTE
HABICVATH B DL 7 F R OTE LI T
HENT EMHIBHL 7,

CNEXTinvivoTDL T F VR EHE REKED
TGP 351F 2 MASP-1 & MASP-30D 1 4 DR 5%,
MASP-1 & MASP-3D #H BB 51 DWW TUE AR MR T
HoTzo ARWFZEOFEF, MASP-11& L 7 F VAFIKIC,
MASP-313 55 R OIE M IcE N Z NI U TH
542 ML, £z, TNE TICMASP-17
MASP-3DIEHALICEE G595 C EAVRBEN TV S
2 MASP-1RAE < ™7 2 D AT D#fi 5, MASP-1 1%
MASP-3DIEMALICAT RN T E DA L Tz,
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1) Takahashi, M. et al. Essential role of mannose-
binding lectin-associated serine protease-1 in
activation of the complement factor D. J. Exp.
Med. 207, 29-37 (2010) .

2) Oroszlan, G. et al. Extensive Basal Level
Activation of Complement Mannose-Binding
Lectin-Associated Serine Protease-3: Kinetic
Modeling of Lectin Pathway Activation Provides
Possible Mechanism. Front. Immunol. 8, 1-14
(2017).
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BERICE T BMASP-1/30D7%E|

UK EERU Am mEU. R RVOHE M= R jEeY

VRSN IERLRY: SRR,
PRSI R

Essential Roles for Mannose-Binding Lectin-Associated Serine Protease-1/3

in the Development of Lupus-Like Glomerulonephritis in MRL/Ipr Mice.

Takeshi Machida" , Natsumi Sakamoto", Yumi Ishida",
Minoru Takahashi" , Teizo Fujita® and Hideharu Sekine"

" Department of Immunology, Fukushima Medical University School of Medicine,

# Fukushima General Hygiene Institute

[ELI]

RENZEHERETH 2 25T Y 7 b—
T X (SLE) DJREEICH VT, MRRIG RN 1%
H &R 18 2 R 729, SLEIC BV T, i LRSS
GAHATEMELD B U A—& UTIERT 205, HiEdt
FEEESH CHUROEIGHE KD 1357 R b —
ARPED T VT 52 ACEAFHT %o — /7. 4%
BRI, IR 2 i U TRl @RISR E L. R
JEIC K O BERG EDGEEZHEIEZ LEX
LBNTW5, LML, LT FUREEDEIGICTDWNT,
ZFHSMTEN TV,

gD L7 F 2k O+ (MBL, ficolin,
collectin-10, collectin-11) & HEAXRZHE KT %
MBL-associated serine protease (MASP) -1 & MASP-3
& NS DR T EY) EOREHICK G I % &
B L. Lo F RS & 0 R DTG LI A
THTENPLMTENTNS,

Masp 17851 DR G FEY) T 5MASP-11&, 1 ME
fLic X OMASP-272 5 L Uy 1E ML MASP-213
CIstit R T 5C4ba® BT & TL Y
F VRS OIECICEH 59 %, —/iMaspliEin+D
splice variant T & % MASP-3l&. 25 —#% & DODIA 1
ZIEEE U, BRI S R ES DCIR iR T H
%C3bBbZ M E 5 T & TH RIS OIE M LICF
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59 %,

S 41 SLEOBEH OV— T ABR) IcBT
%MASP-1 £ MASP-3 (MASP-1/3) @ 1% #| 7% fi# ]
9 % 728, MASP-1/37% KIH L 7zSLEE TV 7 A
(Masp1/3~~ MRL/Ipr= 7 Z) {ERR L. BROMH
1127,

(514

MASP-1, MASP3DHE R X A 22— F9 %
2L Uk RA A Y Vs S T & M EFE
ZIC X O WEE L 7eMaspl1 /3™~ < AV % SLEE
TV A TH BMRL/Ipr< 7 X< 8HACE L A2hid
L. Masp1/3~~ MRL/Ipr= 7 A= {ER LTz, XY
AMIED L 7 F R OTEM LR 2~ > Sk d
% C4 deposition assay T, 2 _RREEOEM(LEEZ Y
A BY KT SC3 deposition assay TZ 11Z Li#
B Utzo = AMMHEEHIC B 2D 1 OFEEEDH
1% % Western blotting C fi# #t U 7z, 1238 iin LA % 23
M &I - IR L., < A iiEH O HidsDNA fi
1K, IgGRBEH G, C3DEL Ve, IR IVT 2
VR B ZELISATHIE Uiz, iz, MiEHOIRE
21~ UN Colorimetric Detection Kit CHlli&
LTz, 2418 TR L. B O B 2 I 3 217
W, RERIANDIGG, Cl1q, MBL-A, MBL-C, Ficolin-A,



Ficolin-B, C3DL# LNV 7, fufFdtytaik Cat
fifi L7z

[hGER]

< U AAMLE O iR PEREZ C4 deposition assay
& C3 deposition assay C i #fr L 72 % 4. MASP-1/3
% J4E U 7=MRL/Ipr= 7 Z O i T & 2 W ZhCa
ECIDMEDNRENT, L7 F UK &5 R D
Gk RE 2 R4E L TV 72, Western blottinglc & %
fi AT D FE S MASP-1/3R #MRL/Ipr= 7 A I H
DD T IEARIEMLR! (zymogen form) TdH - 7z,
MASP-1/3R4EMRL/Ipr< w7 A Tl&. MMiEC3L~N)L
DI FRT7IVTIVIRNFEAERENT, KK
RANDCIDIAE LN )JVRJFHA N A a7 & B
MRL/Ipr<w A & g U CTHREICKE TH > 7z

—J. If3EH DO FIdsDNAFUA L X)L RIgGh et
BIERLN)V, RERIAANDIgGMBL/ficolindD k& L
NV, BREBEOREIAN A7, JREBEERME L A7
AR Cld. BAERIMRL/Ipr< 7 A £ MASP-1/3/R 45
MRL/Ipr= U AMTHEZ IR S NE D> Tz,

(%]

DLEDFR, L7 F ks &0 O L
WA TC 3 HMASP-1/31&. MRL/Ipr= 7 Al BT %
Wo— T ARRARERR T R D P B IC B 1% 81 72 B Tz
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9T & AVHIB U fzo MASP-1/3R#BMRL/Ipr= 7 A
Tld. BRSO AN T Th HDRFZRIHL 72
MRL/lpr= 7 A2 LHEE LT, 7IVT I VRDIFE
AERBNIZN ST M5, MRL/Ipr< 7 XDk
ERARS R OFRHEIC L 7 F VRIS 59 % T L AVR
I N,

—J5. B ERIMRL/Ipr< 7 A £ MASP-1/3/R% {4
MRL/lpr=> A £ DT, BEMEBEROREICHE
AENRLNEhoTz2 e, [Fx Y ADOMEMEE
ROANZ A LG, RERAER L3RG5 T EAVR
mEni,

[t

Lo F VR &3 RO LIC AT H B
MASP-1/31&. MRL/Ipr< 7 A D )b — T A kR ER 1K
BEROEICHERN L L5 %,

N

1) Takahashi, M. et al. Essential role of mannose-
binding lectin-associated serine protease-1 in
activation of the complement factor D. J. Exp.
Med. 207, 29-37 (2010) .

2) Elliott, MK. et al. Effects of complement factor D
deficiency on the renal disease of MRL/Ipr mice.
Kidney Int. 65, 129-138 (2004) .
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A case of C6 deficiency affected with disseminated gonorrheal infection

Masaya Kogure", Toshihiko Shimada®, Ryuichi Uchida", Yasuo Fukumori**, Katsuki Ohtani”,
Hiroshi Tsukamoto® , Nobutaka Wakamiya5) and Norimitsu Inoue
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" Internal Medicine, Kusatsu General Hospital ,

? General Internal Medicine, Kyoto Okamoto Memorial Hospital,

¥ Laboratory section, The Japanese Association for Complement Research,
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(I CHIC]

AR O RABIEE . BT BERR A,
&V o FeNeisserial B DFIFIC X 5 EHEHYE (1R
HE MR 58 B G O R R M R R B UYIE) ICTRIR L
RFTNT ENMBNTVSY, KFTIE, HkIENE
{ERRBRIC B 2 Rl KARE & LEB U T #RH
RECT D RIBIEE LRI Z < 8D H N5, KIRDK
Il % RIS U Te KB R MEhc &K % & C5-C8D
FERRIBNEIX0.01 1%, CORIBAEN0.095%TdH % C
EMIREENTOBE Y, K TIE, (RN
5 G DAB R R A DO (X IER I D%
Vo SIEIERA G TR B EGYE 2 SR il AR
BAEZ FE . CORIEIEZ I U A T3l 22 R85 L 7z
DTHET %,

[f&5]

30, BEAEICY P MR, FEHE
HRHY, FKIFHEL LT, RIS O RERA
P28 %, ABify2h H il Jalfa T O vk
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HY, ABTIHIZ EFID S BRI FEEZ 1 D K
UTco Z DERIGHRTEILL TWeh, B L
fifzrEs K21aD, MEEENMRINE Nz,
DI 5 £ h & Neisseria gonorrhoeae B i & 4,
ABE & 75 5 Teo FBRETEM I IEEGEDRZ WA 558K
PEAI A RARFE D RED N, Bi N DR EE TC3 182mg/
dL&C4 49mg/dLE EH Zil 7z & D D, CH50
<10U/mL &Rl 2 RS To fe &b, H A A E 2 THl
RRBEVEIC OV TR Z BT Ao T,

[ AR ]

R > — 2 = ¥ — MiSeq (Illuminatk) 7%
AW F DX =7y by =7 TV AT K
V. C6EILTDc.1816C>TEHIC KB F 2V A%
¥ (p.Argb06X) ZRETHRD, TOEEEY
H—HEIC X > TEMERE LTz, HAMK ARICHT
AL AR A AR A T, AR I3C3 110.2
mg/dL, C4 18.9 mg/dL, CH50 <6.4 U/mL, C5a 6.69
ng/mL, sC5b-9 0.0 ng/mLZ/R L7z, EinTHE X



D, FERMCERARIEDNEE D NIz T2 8, CH50MAIC
BT, BHEMFICKRE FC6 (50 pL/mL) 2
mi7ce A, M#%ECH501339.7 U/mLIC[H18 U 7z
CENS, CORFDHMRBENIHS M L7572,

[(F5]

AIEGI O W HN MRS Tz o 7o b, C6EIn T
Dc.1816C>TDZ A RETRDTZ, FHEAFEDH
ANDONY) T—2 g T —2ZN—Z (HGVD) I &
i3, c.1816C>TD 7 LJVHHEIX0.0012TH D, H
AND0.00014%H0 C DEHRERETED & FHEX
N%, WHBOMEHIT LU, Co7ERIABIED FA
NICHT BHEIZ0.0027%TH Y, £ DHAAN
DCORAEF, AIERIT RO - IR EEFHLS
THsELTHINY, ARG TE. 6T &
FHIE L TWR0Ad, C 6 i & b CH50M3 |18 L
72T 5, CoDHMDIEHENI RIEZ R LTz,

WEBIYEE. HATERDIEL T3 EDDHE
ff18000~10000 A\ FEAE 9 2 $HJEE O i W P EESYIE T
ZD S B 1-3% MBI EEIYEICHEIET S L 5
HBNTVB, L L. HARNCIBU 2 FHREME G
GYIEIC BUF 2 AR RAVE & ORIHUEIT 5 7
TRV Stk & SICHHIEMREINRETH A S,
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Il SRR R AYE 2 FEE U 72 SR MECEe R
BIEZ R U 7o, HialifkETH B HiCoE/ /7 m—
FTIVHUADEISHERITHE, AR EEERER A P A E
KA, S, BREIERERAYEIC S TR ET
bBHLEZENS,

(k]

1) S. Ram et al. Clin. Microbiol. Rev. 23:740-780
(2010)

2) S. Inai et al. Int. Arch Allergy Appl Immunol
90:274-279 (1989)

3) Y. Fukumori et al. Int. Immunol. 1:85-89 (1989)

4) H. Nishizaka et al. /. Immunol. 156:2309-2315
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A report of acceptance condition in complement examination system.

Yoshihiko Hidaka" , Norimitsu Inoue®” , Yasuo Fukumori*?, Katsuki Ohtani* , Nobutaka Wakamiya®

Y Department of Pediatrics, Shinshu University School of Medicine,
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[lZCIc]

A, HiABRERFEIC K D AR I NS 5RE GEilL
RIS PR R B REREARRE (aHUS) °C3EEER L) H
oM EE->TERT &, HiliRSEDOEHZICXD
BARPEIME PRI R E MR AN E 70 B U IRIE.
aHUSOIGEHBGEM BRI IC I L LT LR EM S,
FVR R AR A O B EEONEENE R D . HAHiI A
ZETHARME Y AT LOMREZ{To Xl b
2 WEE DAY 2Tl L,

Slal, fARE S AT LSBT BRAEZHIRIAIC
DNTIRET %,

51k

WA Z A2 B U 72201546121 » 520184E5
AKRE TO2EeH A MOMREZHIRIIC DOV T,
Zat Ulepeioh 7 3V — 4 (ke M 0800 if 8 e
(TMA), WA RIBIE, CIRFE. 1 E ifn B 1k 12 P
(HAE)) Ic#iat LTz, 7xd5. MEZATBHEARE 3%
BT IV I T > TED, TMAD RS F <
I iz,

[ R
WEA T TV — O, . Fimhl RO
T2 NSRS, RIETIS6(F 232 0., R
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BZATPRRHA DR & B 5 TMAN TS5 TiR%
2o fze ERITIE. WITNOPEERE BAETZHEN
FHEINL TV iz, AT TMA T 10K
% {20 ZDOMDERTRELNHE D
o oo MIARIE (BEWV) TE20/ AN
ERERED Tz, CIEIETIX 10D REZ L,
491281 (57%) 72 o oo HAE T & 207 A i 1&
2. WMANBIORTE S Tze HRITIE, HIAKIBSERE
WTHUENE D> Tehd, ZOMIE L EN L > T,

[E%]

R SZAE RIS THIN L TR O Mtk
AT LOFBEHEN EFH LTS EZ 5Nz, Fhi
HTCIETMALLIY T 2058 A il 0 205 LA _E TAZai £
ICEDNHLN, FRFEROMIC, IR & BRARIT
DIREGEHIE DE DR L TV B AREENE A 5
Nnric,

(RIS AH L ]

AW, 7L vA YT 7y =< ERSHEKRT
CSLR—V ¥ 7t & OZEAMFRIC K 0T
nNTns,
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7 ¥ Z)VPCRiEZ IOV Te HAR NDCHEA G+ 3 ¥ — B R it

AR OB, AW WY R T RR A R Y R 1Y,
EEOMEEY R e
U HAR A A F R Y KRR At > 2 — BRI S
VBMRABE LR, ¥ B R R BRBE R B L R, ¥ HU Akt ) o = F R

Analysis of copy number variation of complement C4 genes in Japanese individuals by a digital PCR system

Yasuo Fukumori'?, Yoshihiko Hidaka® , Michiko Nakamura'?, Katsuki Ohtani®

Takashi Akazawa® , Hiroshi Tsukamoto® , Nobutaka Wakamiya®, Norimitsu Inoue'?

" Laboratory section, The Japanese Association for Complement Research,
# Tumor immunology, Osaka International Cancer Institute,
¥ Dept. of Pediatrics, Sinshu University School of Medicine,
“ Dept. of Food Science and Human wellness, Rakuno Gakuen University,
® Dept. of Rheumatology, Shin-Kokura Hospital

[E i) filt s H AR NS T OO R T OCNVZ el b 3 &
v MfACLEIZ T 1d. HOFH U AR i OMHC NIKEE LR ICEN T 7Y 2)VPCRiE 2 -V TR
75 AMBEBICiE L, SEEOI—KEH  HLEOTHET %,
(Copy number variation, CNV) WHIGNTHH, G
D201 ~4a¥—TFET D, F iz, C4lTid, [5i%]
72 REESLRTVCLA L KIEIE LAE S LT fEEHANDT / LDNARMAIR, HAMAR E 2
YBIMIEMED =W CABOMEE D FLi% 2 2 M S HIOY 7 McBWT, a3y hao—)Uigke LT
NTW5B, C4ALC4BEInTIE. 7Y V260D5 £ 5N TAEH HARNAZANDAIMIMDNAZ - Tz,
ROBWICE>TIREENTBD, AX—Fra Ry e, BEMAE LT, HAMKREESRE OV o
M51120 ~ 1125H%HDT7 I /D5 H47 3/ 7 b AMERAIE & U TR Z RS . 315D
BRINFIZ > T % TNSHCE . MHCHEIICEE R RIVED RDD 5780 > 72T ADRAHMDNA
I B MOBE L FFBE. C4E AT E, CNVY—IEES ZM\Wiz, 77/ LDNAK, 77 > ODNAKG &
# (single nucleotide polymorphism, SNP) S04 4 2> TR L, C4A L C4BEIE T2 YN T % 72
IRBIE PR DT LB N TS, C4588R $ I, BamHI%Z H W 7z, CNVSi# #T IC 1k, C4A. C4B
HOME 1IMD THHRWD, C4AE 721EC4BD RIH B TREEN Y 0 —7 & L CiiflidTagman Copy
RCLELT DR ¥ — DFEFIFBEE A ELiR & < | Number Assaysfl 70— 7%, —f5kH 7z Ok
SLE7x & D A Sy B OFNE & B3 % 2 & ViR CA4T ¥ —ERMTITIZCIA & C4BIED T 7Y /20D
HENTVBE'Y, fcg B ReH Lz 7 a—T % v, 7Y 2 )VPCRE
COXo IO TR, (42RO ZffiH L7z (QuantStudio® 3D Digital PCR System,
TEHEBEDOBHEMIEENTWAEN, HAANZ S Thermo Fisher Scientific) o
WK LIEmE 3RV, 22T SRbhADNIE.

-60 -



ESE

7 ¥ 2 JVPCRIEIC K % C438 15 T DCNVRIT 2 17
W, 43 ANDfEHE HAND 5k 72 0 DC4A. C4B
B X UKBCHEIE T D BCNVD S E 7 X 7z, Y.
Yang 5 DT K NUE, 517TAD T —11 v ISR T A
U H NOfE NERIH LT - 72 it Tk, 43
¥— (60.8%). 3T ¥—LLF (27.2%). 53 E—1LL
F(120%) TH-7", —J. SEOEHEHAN
DI Cl, 43— (67.4%), 3T E—LLT (0%).
53¢ —LIE (326%) THolz IHIC, C4BD T
E—BORHITIEAANEHAANTIEE A EE NG
Mo leh, C4AEETOa Y —it. 3a—LL A
HATIE253%TH > DT LT, HAANTIE,
53.4%& =2 EIDE b NI, TNk,
A —HOHANEBANICBIT ZENZ, C4AHE
GTOIE—HOENZKMLTND T Ehbho
7zo

T HIC, CAR VIR EDKER R UTZBETAD
CNVZFANTz L T A, SNDEHZE THRCL I E—EIN
fEEHARNCIER SN A > 723a—Th-> 7z,

[F%]

N E TEIME AN TEPPCRIESFICK D, HA
ANDCLZRNT DV T OW Al EEH 508, 5
[ml, 7 Z)VPCRIEZ W T, HARNERICE T S
C4BAEF DOCNVOBEE 7341 2 4] 8 TS Uz, i
HWHANET—1wIRRT AV N & IECLABET
DCNVI R TRZE B3 =2 7R Uz, 1z, M
CAHEMED I, T & —EDMEAED B hY i b
THERDD > 7,

Sth. S HITERBZE L, X0 EHEEZ D
% eI, ot & R SLEZR & DR & CNVE A
DOREZ 7Y 2 )VPCRIEZ AW T E SIcMEZ D
720,
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Sl 7Y 2)VPCRiEZ VT, flH HA NS
DCAEARF DCNVEZ G, AN L 2D
JENAMWNERIRZ T EDALNE RS T, Tley AT
P2 )VPCRIEE. C4DCNVE R 2 M 9™ 2 DI Hish
THITH > e 5. TOMODHKBHE R T
DCNVEREITICE A TH B L EZ BN,

[(FIRsAH K ]

KR, 7L 74T 7 =< AR &RT
CSLR—1V ¥ FH &tk & OZRFLMIC L 0 1TD
NTWVa,

[SCHiR]

1) Y Yang. Et al. The Am J Hum Genet 80:1037-54
(2007)

2) Y.L. Wu. et al. Cytogenet. Genome. Res 123:131-
141 (2008)



RS DO 5

E-1

5 S JIARSHUATEMRARIC, S A~ 2Z G0 LTz

TMAIZH LTI 7Y AR T DN T > 7o —Hl

A BEY AA s A
e MU BRIV, MV

EVOEA ARV R HE Y, ek Y Bm BIR Y,
BELVPE RV S ERV Sl g

HAH R 2l e T — LY
VAR KRB R ISR BIRNRRE, P OARI R 2

A TMA case accompanied with anti-ARS syndrome and acute liver failure accompanied

with suspicious over activation of the alternative pathway.
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Thrombotic microangiopathy (LA FTMA) (Z1fl&
R 2 R& & BB ORI TH %, flilk
BB D—D & LTHEH SN TV 2 MR
O JE BRI il 1 PR A ESE R BE - (atypical hemolytic
uremic syndrome) (& Z OREWERTH 50, &
Mo B C UG TMA D P BT B I AR 4 i FR TSR &
Nz, iz, IMAO— 8RS & LTRSS &
D, ZFIERRICTMA & BIE O FREEH 2t - T2
FlBmE TN TV3Y,
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B U 7z “RMETMAIC 38U T AR 00 75 521 Al
REE2REES (AP) DlHEEH OIAHENREO NIz,
MEEEH A+ T ) X T I8 7217 > TEl 2 #5R L
TeDTHET %o

eI

425 M, TR A 5 K T 97 1 IRE
s T134ERGICBEETY ¥ <~ F & Wi, 3FRTL D B
iy 4 U | prednisolone (PSL) 7 20mg/day T
Ho [FAIRFETICSjogernfE R & ZWT S N5, 24ERT X
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D)l b X T O, £ D%, ARANOTRY
ICTHBRICHRRE & 2%, 1RV U XX T 72 i
MEHWIL, b7 7 FZTICEBEL TR ARt
O 2 7 Anand& o B, Ehii, B8R
i, fiTRE & F7 R & b DS E IR H YT
NG Xz oY rt

AR, mDEEBICALHE & mBA D HiFRHEMP
BAHIIC Gotron Ly, EHIAL « PR O JAHTHIC K hA b
FTRAD, Elie KERICEER, mRmEyE, W
BAET O e ph 15 R HIfR 2 306D 7o AT L CIEWBC
10600 p L. Hb 9.4g/dL. Plt 53.2}5/ p L. AST 65
[U/L, ALT 24 1U/L, LDH 731IU/L, CK 1573IU/L,
CRP 2.53mg/dL. R&EH (). JR#E M (-). CH50
64.2 U/mL. C3 116.2 mg/dL. C4 16.1 mg/dL. IgG
3398 IU/mL, ANA x40. #IDNA%ifk 7.1 IU/L. #1
Smfjifk 8.3U/mL. HIARSHIA 182 U/mL, Z DD
ffi 2 DFUKIZEMETH > 7o HlilECT. MitEREM 2
WS ZE & ZRrE N, ATEGNZ E MR 2
> TeHARSHUATE R RE, BIETY U~ F & EZ. A
TaA ROV AREZEE L THRENAZITI C L
o7,
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AT A ROV A%, iR OWE & CKIK 72
ROBHE, BHEBENMSILDH ER ENT Mo VK
T BX UM RMERZ LS Bl e, BhRemE L
/R 2388 5 & 517D, BESSBEED K
PTMAE 7z i3 e 7V — v 2 & 2, sl
ACEH 5.7 B, i & /i [A11E U Tz 72 o B
REITV. IMATH % T L BMER LTz, —H., J5iE
MIEBE W REAUT, iR BEME Z i k221
M - 1T LTz, 5 T T, aHUSO JH A
EF e LU TIREDD BINFICMmD THRET I /K
variationZ 788 7z, LA ME TIE, HiHA 7
PUARG I K O FactorBad _E5R., C4IZ1EH TH % H,
C3DFEL WK Rz, #ikHlEEEICKS APD
MR SNz, COlIiE =7 U AT ARIED
SNPIZRODMSaho Tzl &M, REHEHEERL,
IV AT DD B LAk LTz,

Z D%, MR EERERFREERIEICK D 2 [EHD
ABto BB S MIER L T2 ) X~ T A E
b, ZIRIHO®REG X TIEE TIvIMRDEIEZRRD %
LDD, TOBHUTHE, FA20kHKIEE Nz,
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APDHITHELH 1T K O FERE T B ffi AR A MEaHUSIC
LT L7 R T IEIERICH SRR &
5%, RETIE, “RMEDOTMADHIC & A 5
IS K DAPTEMELIEBINRAE L T3 T EAHE
NTETVD, flifREHEZ S ZRIEDTMAIC KT
HI0N)AITOEMEC OV TUITBRF S Tl —E
DRBUTIR, Slal, FR& DR U I2RERNIZ 2 5%
RICIED TMAL B 2 Too AREFIC DN T, BIR
JEINEE T H HTMADYRRED FIRTH O, Fikid %
INRZBE S &S flfiAR A IE ML DBREE T~ TAPD AT
TSR DEIRICIRRE Z I L TV 5 ATREMED B -
feeEZ T, TORSH, “HIHDOTMA 12 X B iEHED
SUMEERNC T 7 ) X< T LIz, FFA2Ic
EOJRED T Y ha—)UiF TERN o Tz,
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EAPDTUENGED L NTMTPIFHIHE N TED., C
DR TOIT Y ) AR TEhFIEIARE LA v & b
NBH, —HFIEDE T O MiAOERE 7RG L ANE
BLTE T, 27V RARTOMRZIARFE NI, ¥
RICZ U o Tz, THIRTMAIC X 5 kRO
ZC5D AT T OHIEHD I CIlE+57 7xwh Rz Fe 4
TEhahokgElsE., “RXMETMATH % -
R ODTMAZK 2 T T ICIRAE VR & h > 72 T RE
MHEZ 5Nz,

s o

B 5% 1< & 2 TMAIC, AP O fiff 4 i) 181 5L 5 A
overlap U CEJE(L L7z ATREME D & % JiEH 72 s L
Too Fioo RIEFIK O ZRIETMADS G, k]
S H D EED NAPD B TEMEAL O W RETEDY B 2 55
BTH, WELHPIC K> TZ 7Y X T DR
ZRFCERVEEND BT EAREENT, TN
. 5% WROTEIE L ZRRREICRE L, jRiE
LA ATEIE L o B EE 2 IEREIC R S 2 80 %
EEZ BNz,
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Evaluation of complement related factors in TMA post-kidney transplantation;
a retrospective multicenter study (interim analysis)
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DA T Too MKMRA & L TsC5b-9, Ba,
CFH. CFH-IgG. CFI, C5a, C3, C4. CH50, C1-f
e X —{HEN, BiE A L U TTMAD A
i {r ¥ C & %CFH, CFHRI, C3. CFI, CFB. MCP,
Thrombomodulin, DG kinase & . Plasminogen’z %
O 136HH DB E LT DT E N, X, &l
IRT — R 3 EFUEZ T T2,

(AR

201845 H I LT, 14l DB (B E B &
AR THaak LOKEGI DRI B D | 561 D Ff IR
T — 2 R OB ERE NS SN (RE AL
Bl AEARBAEAG (5 BIBNE T Z T Fa X)), &
EFERED 5 B3RNIABORER T 2 Mg NE i
A7 1 A<y FREME HOHATBHUAMK I TH D |
fhF R 0D I 47 28 2 72 1&DFPP 72 52 fii L C WO 7% WE]
THo o WRRATIE, MAEBalREMNSIER & &
IEHHIPHE O EETH > 7z (median: 1079 [range:
730 ~ 3429] ng/mL. EH#iPA275-685 ng/mL).
Z O, C3IEH, C4mifil, CHS0IEH A 2f6llc, C3im
fii, C41EH, CH50/@ i, CFHEEMA 1l R 5N, 2
BITIECIA e X —ERIETH > 72 BB+
figtr cld, Ly ey b - R —HICBIHIDaHUS
JRIKE G FARIED D NIZM o> T2, HRAD
T — 2 N— X T 7 LIVHEEH0.005K i D75 28
VI—3 Y UTCCFHRIO 7 L— L7 AR
p.D35Vfs Nz UPlasminogenDp.P159L7% iR & Tz, &
7z, 136FF DO EE (R FORICH &N =T— 3
YW, LYELY hTR8EEFIC, T —TII6#E
LFICFAEE NI,
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AR, B RAETR ORI A R I LW Sy A
EHUARRE D BIFE A X N7z T LI K O REEIIC T
FUTED, RHOBMEREREL /ST ho
AT DWTIRIHREICHIE N TV, BRRRERTE
DERER & U TR ARG, RFicde novo
HLA class II F F—%¢F 2%tk (dnDSA) WiEH&E
. dnDSARGPESERI D 1044 25 R IFBEPEREGIIC HEX
TPRAREVDNATVS 12,

BoAtfds & UCEkbZ OHLA% A ¥ 27 & Luminex
SABi% (Single Antigen Bead) ABHFEEA TN T, HLA
7 7IE % DA epitopeFFERINICHA G DI N
T B A ZIRMIETH S T EMNHE Mo T2 s
& 51Z, Dequesnoy  IFHLAHTIA1Z700-900 A D
oMo X/ BEHIENL (Epitope) &
FUADMHHEREK (CDR) WG d 2 ET )V
FEEL Y0 AMREFIE S & 5 i & B8 45 B3
1k L HLAHUF Depitope DAS G RN T, HUAD6{E T
DCDR & #% & 9 % Structural epitope®eplet) A &
HTHDEVIRFERB LI O PUADRHEKT
% epitope DR FLIEE 1 5 DAFEiZHIC LT, 1DD
CDRAY 325 A] BE 7z Continuous epitope & # 4D CDR

GRS % & & 2 515 Discontinuous epitope’z X
%Lfﬁ%émé;ok&ot@k
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A T AMRFEE I BE3H# ™ % DSAD R 2 B & nic
5720, BAERICHEE TN ZHLA dnDSAD ffi{A#E

BlE R FP—EL Ly ¥y N OHLAY ORI &
DHE % epitope LN THEES L. HLA dnDSARZPESE
FIDOAMRFEIEIC B % K71 DV TR L 7z,

Drfge & 751]

BEIC B 5 20004E2H M 5201743 H X Tl i
17 U7 AERTHLA class IT DSARZME115610D 5 ©
izl b UMz T o 26l zng e L, &
ERRTHSEERZ W E N HUABT RS (AMR)
Btk (N=14) LREMEMI (N=12) THEME L
DSA & C3dfifi A #f 7 fiE (¥ Luminex SAB (Immucore)
% Ffl W Clg- SAB, C3d -SABZ il & L 7zo TN Z
NORFHEREARERF Y b OF5IFICHEV, DSA: =
1,000MFL, C3d:=2,000MFI & U 7=, Epitoped) 5
PEIZHLA Epitope Registrylc & 0 [AlE L7z,

[ R

dnDSAR 126/ 0 %5 5 % 13, HLA-DRF; 1104,
HLA-DQF% :6f1l. HLA-DR+DQR5 14 10/ T50%& %
DDSADRH E Nz, DSA@epitope@%E'lﬁCifﬁi
DIDDCDREKET % EEZ SN 2T X
itz il 5145 i (Continuous epitope) AS27FEfH, #



BOCDREFEDT 2 EEA LN SIEEKMNET X/
fifs fid 5] #4541 (Discontinuous epitope) A323F % T
B > Tz, 50FERE DDSADCId i 1A £ AE 2 Luminex
C3d SABT #iat U 7z 50F# % DDSAR 77 1V )L D
9 HC3d SABI HEDSAIZ30F# £ (C3d-SBA: 20,948
+9,659MFD) T. %&b O20ffHIIREETH - 2
(C3d-SAB:824 +574MFD) . AMRFEIE & O B L1 1%
AMRRG M 145 51 € & 4> BIC3dAifi A & 5 PEDSAZ &
F. AMREZME1 25 51113 2 BIC3d i 1A IR & PEDSAT
Hol,

RICDSADHifk i & C3dil & i & B 7% M
L7z 7 0y M X3 9itkaE L C3diiamz Lt
59 % LB a5z (R°=0.588),

IS, ARG AL PR SUAE SR ORS &
ICHKFET 2 EEZ SN2 DT, DSABIET VLD
epitope® FF ¥ 1 % Continuous epitope (n=27) &
Discontinuous epitope (n=23) T#EHT L 7z 778
7'ty M X %Continuous epitopeD fifk s & C3d
& O MBI R EUIR=0.546T B % DI K L T,
Discontinuous epitopeldR*=0.808 & i\ HEI &7k L
2o

& 5ICAMRFIE & Epitope D i E M o BE# M 1D
WG U 7zo AMRIGMESERTODSAIZ Discontinuous
epitopen’2 LFEYA T % DIt L. AMREEIESEHI X
2f#%, Continuous epitopeld ZNZ N, 15, 12
TH-o7 (P<0.0001), FHC. AMRBGMERERI D 165HE
FOHLA-DQA/DQBIZ X9 2DSAD 5 51477V )L id
Discontinuous epitope T, AMREZVESESI D47V )L
& 42ffContinuous epitope T - 7z

(B

BRAEZICHE LT 22 TO R —K 5 ide
novo HLAH /A (dnDSA) A3 4t 44 B8 38 Y 4 i S s
(AMR) FEE 757 b ADERRA T TldEnE
WbNTW5, dnDSADFIfAE (GRIE) . BALlHAR
OHLAFUHE OFE B & Hil# & DSAD ARSI,
Z L CDSA%Z ity 9 % 7z % D Luminex SAB (Single

-67 -

E-3

Antigen Bead) ESFAMRER & U CHE & Nimak S
ncnzs 79,
A IZBRAERRIC A E B de novo HLA class 1T
DSA®Continuous epitope & Discontinuous epitope
DC3dfifA#S & & AMRIESE & D BHHE M %2 LLlihis
[GAVRNDY k<
@ AMRZFESEF DDSAIE 2 BIC3AHi RS & MEH A D
& XN, No AMRIEHDDSA 4 TC3dfii A IERS
alyiaTh o7z,

@ Discontinuous epitopelc %13 % fifA X C3dfifA
fiiey i L ROABIZ R Lie (R?=0.808),

® AMRFEJE il T 1 & N 72 1644 %5 DHLA-DQA/B
epitope® 9 5 14#d# (3 Discontinuous epitope T, No
AMRJERITHiHH & N7z 48 DHLA-DQA/B epitope
1& 42 fllContinuous epitopel 3§ 2§tk TH -
2o

@ HLA-DQA/B Discontinuous epitopelC %3 % DSA
FC3dflifARE G TEA R < . AMRE BIH S 2 HUAT
HBT LRI ENT,
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