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UM FE S0 1T, D)ERAY 5 (FURNT R 3D m W R B PR S BRI EE D<@
IR EDIRORIWER DR TED ., 28R 50 T OZRRMEREDNICHE DA %
TER AN =X LD ZARMENDS ES FRFEAEANAEH TE D, 3) Bz T LY
FIEOWE - W R A2 AR ROE T AT OIS I TRAEN T RETHLRE
DR, 7 DFFE TR SITAZ R 73 112 L TS BB RIE O k4
R CEDEHELELTHEAINTWD,

A OPURE S LT 1986 Tl B AH O ER O Ml Al &L L T~ D AHLR
2 EmiEiuiz(Figure 1 A, Table 1)1, LU, =V AFURITE MW THRZE FUE
ERBLIL, TLLX—RGX anti-drug antibodies #7538 35728 OFEAHY | &
D%A 10 FRIPUREIR GO EiEenor-, 2O, Pk LEOEITR 52
JEFIAT DI, EMURIZEVIEWHUREEDFSE AT O TE T, ZDORER . #T
JF R JE A 72 W] ZE R~ D RIS E SR E M H R T AT HUR O,
W3 FE LS 7= (Figure 1 B), FATZHUATITAN 35% R~ T AR KD 4y - ThHZ
E&Y AR B DO~ AFURER S e/ NREL LK) BT AR, TRV D
95% MM KT A MEFLIR DO /ERLE T 23 B 3 X4L7=(Figure 1 C)8, XBiZ. E
MR T 7= FA4T7 ) =R MUK FE A~ U ADTE 72 812 kD | SERERUR
BTG e SE S 7= (Figure 1 D)5, b MEFUIA L 522 MIUIA Tl s FME A
B 2D L BRI 19G ERBEDIEE AR 319107272 18, 2o X578k
THOREETE R LT, PURE RS OB R AR R IC2Y, BETIZ. F 30 ©
PUREE SR G2 K] BRI, B ARICBW T EHEh, BROE TEAShL TV
(Table 1),

PUREIES X, PURICHE 2 OB BEZ I 2Z L CEHE ML EL TOIKBIEM
ZF B9 5(Figure 2, Table 1), L& TWAHURE S S DL <UL, ZEH) 7y 1~
DR FHERNCZVEER) 3 F D AEFYEN ZLE 228 T, EEMEMNZ R L TV
%(Table 1)134755, 7= FEHY 5 FITHE & LT BLiR ~0D Clg D& 2351 &4 L7201
MR Z NG L E N5 complement-dependent cytotoxicity (CDC)%6%° <0, Hifk L



REM D Foy X BEDFES THZETHEIND antibody-dependent
cell-mediated cytotoxicity (ADCC)%2 7o Az (KN D oo A% 2 I FH L CHE Y
53 R B A2 A5 T 2 3EHAE H 2 3 3 251K <>, drug delivery carrier
(antibody drug conjugate): L CHERY Sy TR BLAIIR A5 HE T2 L CHRBEIEM %
FEIR T HPURS . DA Z MR B LT P A K e EAE R A5 T D HUR
R G EL T ETE TV (Table 1)103,
PURERMEZ G LA\ AAT 7 /Y — R HEE SO ITIT EFEOR 70
A K OREBRA BN EX T, Aok EU A BT R EBR S (ICH) TO AR B
D HARTALDEDBILTND, ICH TART A S6l A AAT 7 /ar—)GH
[ 3R S O IERR IR 2381 T D2 A PEFEAN ) Tk, FERR R RBR I 22 2R O
F2REHZE D)EMIEH T DO R R [E % G- L D% O B AR E
THIEL, 2)FIEDIER LR DRBND B DA E R EL . £ DOFIEN AT HHI 72D
THHNEINORFEITHIZE, QR TOE=XV 7 % E i T DD % 2D
FEMMIE A A AL T o e e L, AT SRR SRR CR B RE - R o =%
T2 A G, Bl G EERER KRG R R m e R, A
A TR, BB ERRREERITTHILEED TND,

T/ 70— NHURZ EEGOARRLETLHURERTIL, SHI12, TOHUFREE
B A RS G K QR ROFR R LA OB MR 2/ T2 B RSNV UG & 7
MR A 27212 B FE A Al U A 122 38 o 20 T O T LG 22 722 s M ekl Bk oD 52
M3 RO HIVTND, FHRR A 78 BOGPE R T, EMNERR SRV E I, fE il
AL R AL (IHONC K| /7 m—F L HUR SR O PR & OfE A & 384l
%, # A A BOGMERBRIZ e M R B R R R 1T B 1 o2 2tk ik 35 L
BT, BRABRICI T o7 — X O, PR ER L ORI LR OENTOEY
B A BT 720 A H LS TN D 6485,

ML A2 75 SOSPERUER IZ B W THUAR R B i SRR AR A _EDOFUREDRE & 1T E
HiZinvivo TOAEYIEMEE R THO TRV, TOFB O —2EL T, Mk %=
B PERRER T BT P | A BB P 72 8120 in vivo TIlH HLiR 3 H)

N



EECERWVEEEIC B W THRBR R DR DIURORE & DRI SN D2 &N 2T
HALD O, 1o T, MR A 2 OGS HEFRBR DO BRI in vivo 3B A 5 Te 3K 3K B
B K V2 VR IR 2 B E 2 TIRIR - &L Tnad, L, FLikEH G
DME) & 250 1 OHURIRE R TEOT B SN R DA B DT
O FURINAZ T 28N R E S L, EBREW A W2 IRRR IR 22 2R
ST REFONRNTEL LU, KA 2 FOCPERER IS EME Rk Z Ve
LRV Ch DL LY Eb~ DR E# 5 LURT AR B lif#s 2 7l 95 &
FIRRBR N BT B TOD(ICH HAR T A S6), MG EL2HETHLT
A E R T DHURE RS Tl FUR OO EG FERGS N — BT 2525
NTEY, TOFMBNEREELE 25N T\, [E->T, CDC X ADCC #{EHF
ETDHURER DG M - AR XV EREICT T 572012, &2 2 ROGPERBR
(BT 28 AR A E R, B i A ARSI L QO ST, BURESE S
WFEEH R OE R IO TEE TS,

CD20 ZIEMHTREL ., B Ml EIER TRVl #ISE R ETH) YT
~ 7%, BRIR A APE DI IS m WHURE R L LU TR R TR Db Tng
VB )Xo =T 2D LU GEF LTSN ieAd 7 7Y AT 250 3 A%
PRE LT DMIRE FE R OGURE RS OEREFELT CDC @&\ EME L&
(Table 1)%0:585986  CDC (34 {4 5% D SIS T FE SRR TH D, fiR R 1Lk
B G2 E DA R BEA~ DI PO ERB I L T THY, FREND
ZERETD T IR R ORINITIE, IR L TR B R IR D 3
OIEMEALRREE DY | BRI TET S CDC 1Ty MR K 12 K058 X 5 56586769
W S 1 A BURICARE S L= PUAR D Fe ¥Z Clg AT 22E0bh5F0,
C3 DIEMALZ R T=1% 12, IR B-HE A i (membrane attack complex: MAC)23
A% AL, AR Z LS B S AL, IR SE 2355 B XD (Figure 3)°767:69-71)

VY~ 7% CD20 FE B A AR & 203, PR BUMIA T X T EE S
DHOTIHRNZENMEIN TS 2783, ZOHERLL THREIRENREZ 5N
TEY, —EEU EOFURIE B O ML FHE T 5LV R in



vitro R THRE S TND M, — 07 FURFEBLEDNFE — L~V O Th - Th,
HIRLSE R FHEINOD D EFEINRNE DR HHIEL M S THY 273 CDC
FHEBLT LR BLEIKAF T 2D TIEHRWEOH AL RIN TS, Z
DXz, CDC FHEIZEHL THURIEBLEIZHE H LIZHFZED 2SI TVD A3, L
FEBL R EZOPURICK T DFURZ 5 LI BRI ARG — F L7 B 13
FEIZS LTV, - T, CDC #5383 HHT R Bl LAS O A (R B & 1
ETHEREZAONITTHIET, FUREEOF DM - 22 M2 L0 EMIC T
THEOICEETHD,

CDC FHEIZB T AR E LN DAL IS AR E T HERZHA ST
HEL 8 22 72 SO ME BB LD HU L 40 A AT 8 7> D D AR AR BSOS O T 4 % 15 60
HI2DITIE IHC (R A HUR AR ff AT EHTiR# B RF @ in vivo A2 R S % Pk fig
WrTo0ENHDL, BRI OT-OI12IX, DA RIS InsitikIicEs
CDC Z{EHMFF LT DM AENERINDIE, PR DAL CDC IZEVFFES
NOEROER—ELRNZE OFNM BT TEMET VDBLETHD, ZOX
VIR RS, CDC A ERF &3 28 EBRET VAR LT,

CDCIZEVFHEINDMEIRE FE LR E DR & T D EBREWIHEIEET L EL T
X, BUE. 7V ML Thy-1 B4R E7 1 (Bt Thy-1.1 HUIKE 5T 8) &R 1 #4 FRaE it
EFANRESHTND X720 2 SOFET AO R T, A RIICHR 2 54
HETVELTE, HL Thy-1.1 HLiEE T bR TTED P70 RETFT L TIE B
ARERIR AT T LM CDC ICK DM FHEEINAZENHE SN TS
SI878 5 Thy-1 HUFIE, TAIAIC R T2V kb~ —h—LL TwT A
TR RS, VR ERR MR R 8 CORBLARE SN TS 798, Thy-1
PURDNE AR ERAEAY 2 F 0 WM LM FE B L TODICH 2020563 T Thy-1.1
PR 57y T, BRI AT X0 A ORI JE i mSiL, BRET
NELTOR MDA EH SN TEREDR, FEFIIARET AR HURETLE CDC
(CRFHESNDAMRSE D —E LW EWI AR ZEIEH L7 KRB R REE T
N BEL AR EE 2 A B LT,



T, RWZETIX, ZOET VA EIRL, CDC #FE 2B AP0 58 Bl & LISk
DAEKRINERE T HERZHONZT D EED , CDC ZEHEFET S
PURE KOG M - 22 22 X0 BRI T 357D OB 7= 727 H A iE O R 5 - e
MNAELT,






Fig. 1 Monoclonal antibody types

A. Murine B. Chimeric

]

C. Humanized D. Human

3 ]

Monoclonal antibody (mAb) types. A) Murine mAb is 100% murine origin. B) Chimeric mAb is consisted
with the entire variable domain of a murine antibody and the constant domains of a human antibody.
35% of this mAb is murine origin. C) Humanized mAb is grafted just the murine hypervariable regions
onto a human Ab frame work. Approximately 5% of this mAb is murine origin and 95% is human origin.
D) Human mAb is 100% human origin. Pink and blue indicate murine and human origin.




Table 1 Licensed therapeutic monoclonal antibody

*

Field Scientific name Trade name  Approval Origin and isotype Target MoA Licensed indication
L Rituxan, . . .
Rituximab MabThera 1997 Chimeric IgG1 CD20 ADCC, CDC B cell non-Hodgkin lymphoma
Trastuzumab Herceptin 1998 Humanized IgG1  HER-2 gggﬁngDc HER-2 positive breast cancer
Gemtuzu_mab Mylotarg 2000 Humanized IgG4  CD33 ADC Targeting Leukemia
0zogamcin
Alemtuzumab C2mpath, 2001  Humanized IgG1 ~ CD52 ADCC, CDC  B-CLL
MabCampath
loritumomab 5. -1in 2002 Murine IgG1 CD20RIT  Targeting NHL
tiuxetan
Tositumomab ) )
s iodine 131 Bexxar 2003 Murine 19G2 CD20 RIT Targeting NHL
(&)
S Cetuximab Erbitux 2004 Chimeric 1IgG1 EGFR ADCC.:’ Ccoe, Colorectal, head and neck cancer
O Blocking
Bevacizumab Avastin 2004 Humanized IgG1  VEGF Blocking Colorectal, lung, breast cancer
Panitumumab Vectibix 2007 Human 1gG2 EGFR ADCC.:’ ChC, Colorectal cancer
Blocking
Catumaxomab Removab 2009 Chimeric IlgG2a/b™ CD3, EpCAM ADCC,CDC  Malignant ascites
Denosumab  Prolia, Xgeva 2009 Human 1gG2 RANKL Blocking Osteoporosis, bone metastasis
Ofatumumab  Arzerra 2009 Human IgG1 CD20 CDC CLL
\I?ézggjnxmab Adcetris 2011 Chimeric IgG1 CD30 ADC Targeting ALCL and Hodgkin lymphoma
Ipilimumab Yervoy 2011 Human IgG1 CTLA4 Blocking Advanced melanoma
Pertuzumab  Perjeta 2012 Humanized IgG1  HER-2 Blocking HER-2 positive breast cancer
Infliximab Remicade 1998 Chimeric IgG1 TNF Blocking R.A’ ankylosing _spond)./lfns, Crohn's
disease, ulcerative colitis
Adalimumab  Humira 2002 Human IgG1 TNF Blocking RA, Crohn's disease, plague psoriasis
c
2 Tocilizumab Actemra, 2005 Humanized IgG1  IL-6R Blocking Castleman's syndrome, RA
] Roactemra
E .
% F()::grg)lllzumab Cimzia 2008 Humanaized Fab  TNF Blocking rheumatoid arthritis, Crohn's disease
£ Canakinumab llaris 2009 Human IgG1 IL-1B Blocking Muckle-Wells syndrome
Golimumab Simponi 2009 Human IgG1 TNF Blocking RA, pso_rl_atlc arthritis, ankylosing
spondylitis
Belimumab Benlysta 2011 Human IgG1 Blys Blocking Systemic lupus erythematosus
= Muromonab-  Orthoclone . . —
LE_ cD3 OKT3 1986 Murine 19G2a CD3 Blocking Transplant rejection
% Daclizumab Zenapax 1997 Humanized IgG1  CD25 Blocking Prophylaxis for transplant rejection
F Basiliximab Simulect 1998 Chimeric IgG1 CD25 Blocking Prophylaxis for transplant rejection
Abciximab  ReoPro 1994  Chimera Fab GPIb/llla  Blocking prevention of cardiac ischemic
complications
Capromab . . . . . o .
pendetide Prostascint 1996 Murine 1gG1 PSA Diagnosis Diagnostic imaging
Palivizumab  Synagis 1998 Humanized IgG1 RSV F protein Blocking Prevention of RSV infection in neonates
g Omalizumab  Xolair 2003 Humanized IgG1  IgE Blocking Severe asthma
e
O Efalizumab Raptiva 2003 Humanized IgG1  CD1la Blocking Psoriasis
Natalizumab  Tysabri 2004 Humanized IgG4 o041 integrin  Blocking Multiple sclerosis
Ranibizumab  Lucentis 2006 Humanized Fab VEGF Blocking Macular degeneration
Eculizumab Soliris 2007 Humanized 1gG2/4 Complement5 Blocking Paroxysmal nocturnal haemoglobinuria,

atypical haemolytic-uremic syndrome
Ustekinumab Stelara 2009 Human IgG1 1L-12p40 Blocking Plaque psoriasis

"MOA, mode of action; “bi-specific antibody.

CD, cluster of differentiation; CDC, complement-dependent cytotoxicity; ADCC, antibody-dependent cell-mediated cytotoxicity; HER-2, human

epidermal growth factor receptor 2; ADC, antibody drug conjugate; B-CLL, B-cell chronic lymphocytic leukemia; RIT, Radioimmunotherapy;

EGFR, epidermal growth factor receptor; VEGF, vascular endothelial growth factor; EpCAM, epithelial cell adhesion molecule; RANKL,

receptor activator of nuclear factor kappa-B ligand; ALCL, anaplastic large cell ymphoma; CTLA4, cytotoxic T-lymphocyte antigen 4; TNF,

tumour necrosis factor; RA, rheumatoid arthritis; IL-6R, interleukin 6 receptor; IL-1B, interleukin 18; BLys, B lymphocyte stimulator; PSA,

prostate antigen; RSV, respiratory syncytial virus; IL-12p40, interleukin 12 p40 subunit.




Fig. 2 Mode of action of monoclonal antibody

Targeting

Bl O Qk]f lg % O Toxin/radiation-mediated

Ligand
antagonist

Receptor antagonist

Antibody-Dependent
Cell-mediated

CDC Cytotoxicity

Complement-Dependent
Cytotoxicity

Mode of action of therapeutic antibodies. Antibody blocks physiological function of target antigen by
neutralization as ligand or receptor antagonist. Antibody induce complement-dependent cytotoxicity
(CDC) or antibody-dependent cell-mediated cytotoxicity (ADCC). Antibody act as drug delivery carriers
(toxin/radiation) and lead cell death on the cell which express target antigen.



Fig. 3 Cascade of complement dependent cytotoxicity

C3a
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complex (MAC)
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Cascade of complement activation through classical pathway. Antibody-antigen binding activate
the classical pathway. C1q activate complement cascade and lead C3 activation. The deposition
of C3b induce formation of membrane attack complex (C5b-9) and lead cell lysis.
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#5518 EW7YMIBIT5 Thy-1.1 FURO 5340 & OWL Thy-1.1 FLik i 57 MT
BiT% CDC O E

1 [ZEDIZ

PUREIK OB FIZIBVT CDC FH BT T HHUR I B & LS O A AR SO & #L
ETLERREZMAONITDIET, FUREEOF RV -2 22 L0 IEMIC T ]
FTHOICEETHD, TOHE RO FEDT-OIZ IHC (ZXDHUE 70 A1 i b
EHUREE 51252 in vivo TOAKSGE JEFHT T 22 D TELEYET L
WBELLSNTWD, AT DT7-0121F, 1) kIICR Gahdiiikizksd CDC zfF
MEFLTDRENERINDZE, 2RO MmE CDC IZXVFEEINL AL
FORMM—E LI N2l W) 2 DORME I TZTHLERHD,

P Thy-1.1 FUIREE 57 MIHL Thy-1.1 FUAER 512 LB SRERIR AT X7 24
G E NG &SR ZSNDET LV THD, Thy-1 (CD90)i 25-35 kDa, GPI-anchor
R R w2 N7 ThD 88 Thy-1 (21% Thy-1.1 (CD90.1)& Thy-1.2
(CDY0.2)NHV, ZD 2 /3 11X 1 DOT I /BN 722 88 Thy-1.1 1LV REkD
FHRINTZHURTHY BN o RERGR | MR R AL COFRBLN ] E S
N TWADITHD D5 7984 5 Thy-1.1 HUARRR 512 L2588k 6 F 13K BR K
AT AR TO ARSI TS,

ZZTEHIL CDC FHiEIZ I HHu 5 8B & LA O AR OG22 i E 32 A
AT D720 BT Thy-1.1 Hiik# 579 b L5 2 SOGB4 E -3 LV shy
JRREET VL ERDPREMEIZAE AL, EH 7y TO Thy-1.1 HURORH A a iR
FIHEMIT Bt Thy-1.1 Pk 57y N COFFHIFE D CDC ISR T528%
fER L, BT CDC IZRDEMRBIS B I DlEas 2K E L. FLIR 7040 L AR BOG
& PR AT LT,
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1-2 EBRI7ikA

1)

2)

Y K& OVl B B 58

24 PEOA A Wistar 7 M H A SLC B 4E, . H A)% 6 18 fhin T
ALLT BEICTERRICEM L, BiiE, VA —7 —VICIEL B
(23 + 3°C). ) (55 + 20%). #5 (1 W %4 7= 10-16 [B]), K& ORI~
JU(12 W¢fE/12 s light/dark) THIIEIL 72 B4 == 1< CThil B L7, 8 (CE-2;
AARZLT RS, B, BAR) R OKIZE HERELTZ, 282 o0
THE A — AR BB BLR AT o7, B IERRIEE T CHRUMLICKD Z RIS T1% |
FIRRL ., W B ER R A I L 7o, T OB F2BRIL, Ethical Committee for
Treatment of Laboratory Animals at Chugai Pharmaceutical Co., Ltd. (Z&V
ARSIz,

HEALE K O Thy-1.1 Uik 5o b5 L

HEALE BN L 7 BERIC T 3 IEHMR LT-, 2H0EIE Thy-1.1 HLE Sy
DRI,

Pt Thy-1.1 HuiR# 57 MET VI, 7 BEIZTH Thy-1.1 HU&(OX-7,
mouse, Cedarlane Laboratories Ltd., Burlington, ON, Canada)% 1 mg/kg @
M EICTEHARN L 5 L7z, 1 Thy-1.1 HifkiZ phosphate-buffered saline
(PBS) THML7z 8%, E#pixht Thy-1.1 ik 54, 05,1, 8,24 K
48 W2 ICHIMR LTz, RET MT, FURR 5-1% 24 IpI LI IZB R BRIKA
YU X T LMD Karyolysis, A2 X7 A O K O ER 4 = 40 i
B OILRIREDFEDOIL, TOE A BZAYF T LML OHEIED B OHND
ZERIBITND 8 A EIOFEBRTIE, Pk 5% B MO E MR T5
TEE ALY HIRETIA R 514 0.5~48 KRl ORI T >72, =k
m—VREEL T W Td D PBS & G-REA T 5-# 0.5 K TN 48 B[] THIFRL
Teo PURIR GRE R Om b — VIR B2 A LARA R 3 LT OFIHR L7,
PR K O PBS £ 5- 8138 5-% . 0.5, 1. 8, 24 K V48 el #2 2 FW\T—
fRORREZBLEEL . R G-ATH G R 5% 48 BpEICRB W TREEZ
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3)

4)

5)

FEhi L7z,
[ 7 K OVel

V"SR btk B Mg, RSB AR IS Thy-1 2@ BB 22D H T
D 98 o T, Mo, JPRRE . TR oS E L BB BILE . R IR, KN,
AL A 2 AR IR L ER B - [ 8 L7z IR T il TR, BRER . B L /NG
KW BT« FLB . RBRE - B Bl <8 DI, &, Bl B, ~—5 —
RENR . B A& H R - b B2/ B OV IDE 2 £ B - [ 2 L7z, £ B i
(X PLP-AMeX £ ST TR E - @ ML, 3-5 u m (I THEIL | HE G2l TNT
o AR G A LT,
6 BAM R T A

PLThy-1.1 JriR#& 57T v 0 BafR, ik, MRS Hi B,
5207 = SN AT NN NS 5 20 N NI N = IR NN R R
RER, ~—4 — it REIRICDUV T, PLP-AMeX el HEAR A H i B L7 HE
e EARITTRER LI,
oA A L RO P AL

HEALEBVIZB T, Thy-1.1 HUR DI Af 2 e ik AL 2RI BRERL
T2 N TO s AL B VTR L7o, PLP-AMeX Ll UL (2| fL
Thy-1.1 /& (CD90, OX-7. Cedarlane Laboratories Ltd., 10 u g/mL)%Z—¥&k
FURLLTIEIL . # AT 47 arha—L e LT, Isotype EEHFED—FL
PR AR LT, Sk Y 21X Dako LSAB kit (Dako Denmark
A/S. Glostrup, Denmark)Z H >, labeled streptavidin-biotin (LSAB) 7412
THEM L7z, PR OIIE LI, —RPUALLERTIZ, 0.01 M citrate buffer
(pH 6.0)Z V>, 98°C 12T microwave oven (H2800; Energy Beam Sciences.
East Granby., CT. USA) T4 4L B L 7=, peroxidase-diaminobenzidine
reaction [ THI AL, ~~ U Qe i LT,

Pt Thy-1.1 HUiAE 57 MET TN T, C3 DI & M it . Wi, 1 fH
B N BN S, B AL R AR B, Ol NG . BT HRER K&

13



6)

7)

ON—F —RIZB W THFBE L=, PLP-AMeX @G, T C3 Uik
(Cappel, Aurora, OH, USA. 10 pg/mL)Z —&kHAELTHEAL, 25T+
Tarha—/LELT, Isotype CENVFED — B LRz AL, el
kb Y o K Vel AL THE . ~~ bR U g A 0 R 2DV TR
Thy-1.1 HUR LD F L LR THD,
Real time PCR

HALE BN O, BRR, B, KAMIZSW T, Real time PCR 5124
Thy-1 mRNA O FEH 2R U7, MR 2= 38 THAAE % L.
QIAzol Lysis Reagent (Qiagen N.V.. Venlo, Netherlands)Z CHH##k & VA f# 14 |
yunin bz iz, KEZERL ., 77 24 (RNeasy column, Qiagen
N.V.)Zi# L . total RNA Z L 7=, Total RNA LY. ReverTra Ace gPCR RT
Kit GRS S 4R, KB, B AR)Z T cDNA library Z/ERLL7-,
Thy-1 |22\ T? Real time PCR (373K : FastStart Universal Probe Master
(ROX) (Roche applied science . Penzberg . Germany) . Universal
ProbeLibrary (#40 . Roche Applied Science) & O 7 7 A ~ — (Left:
ccacaagctccaataaaactatcaa . Right: agcagccaggaagtgttttg) 2 {4 H L 7= .
Ribosomal protein S18 (Rps18)(Z-2>vTiL, TagMan Universal Master Mix
I, with UNG 5mL (applied biosystems by life technologies corporation,
Carlsbad, CA, USA), X T TagMan® Gene Expression Assay x20 Rpsl8
(applied biosystems by life technologies corporation)Z i Fi L 7=, Real time
PCR % StepOnePlusTM Real Time PCR system (Life technologies
corporation)iZdb, 95°CIZT 10 /7 4LBEL 7214, 95°C15 F K Of 60°C60 Fb %

A0 A7 NVFE N LT, fgsZ 212 Rpsl8 (k3 A% fEz < L7z,
Western blot
HEALE BN O, MR B, KISV T, Western blot (210 Thy-1 %

PRI DIE B IR LT, MR A %8 58 THRAE 12 LT, B st ik
(2 Lysis buffer (1% NP-40(w/v), 10mM EDTA, Halt™ Protease Inhibitor
Cocktail in PBS. Thermo Fisher Scientific Inc.. Waltham, MA, USA) Z/l

14



Z KT T30 0 i %, 047 BfE(14000rpm, 4°C . 1057 )L, X2 /37 &
ote BIEEEIN LT, #2378 % FE X Bradford 7 (Quick Start 7'm7 A
7 wtA, Bio-Rad Laboratories, Hercules, CA, USA)IZLVHIE LTz, ¥
N7 PRE % 0.331 mg/mLIZFHFEL | 2 x sample buffer (Novex Tris-Glycine
SDS Sample buffer, Life technologies corporation)% iz . A" /(5 47 [
95C)#& . KL, FVv(R=7"u7 17 TGX %7 /L, Bio-Rad Laboratories)(Z
THEAUkE) (200V, 30 4y . 2=7 a7 7 Tetra &/ . Bio-Rad
Laboratories) L 7= ., PVDF membrane (Trans-Blot Turbo . Bio-Rad
Laboratories)(Z#55-(2.5 A, 3 47, Trans-BlotboratoriesDS Sample bufferion
Su. Bio-Rad Laboratories)L 7=, Membrane (%, 7 2% 7 (4°C. over night,
PVDF Blocking Reagent for Can Get Signal, B KA S )%, — kbt
RELTH Thy-1 Hiik(=iE .1 B[ . OX7, sc-53116 ., Santa Cruz
Biotechnology, Inc.. Santa Cruz, CA, USA. 1 pg/mL)%. kKA TC. 1
K¢ . anti-mouse 1gG-HRP. Cell signaling technology, Inc.. Boston, MA.
USA)%f# H L. % t4(SuperSignal West Dura Extended Duration Substrate .,
Thermo Fisher Scientific Inc.)L 7,

BB OWTIE, #o X 7E R E% 5.80 mg/mL IZFRFEL | FARD FIEIC
T, FHIEL, DB, KAK(0.331 mg/mL)&ZV 7 7L AELT-,
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1-3 fE5

1)

2)

3)

HEALE T~ M350 2D Thy-1.1 HUR O S 5Lk 7 0 T L

Thy-1.1 FLEIEL T v b4 B 56 il # 12 JA < 43 A L C 7= (Figure 1-1,
Table1-1), fifg g <o g 12 35U TU L RERIZZ <FR® B AL, moderate 732 [54:
B % s LTz (Figure 1-2), FiliE CTIXEAZERIZE | weak 727205 B 5 RS 23578
Do (Figure 1-2), B R ERIK A7 LML Tl strong O 5 SOGH3
F &8 b ivTe (Figure 1-2), fH#X N 23 W -2 Th 5 Bl & 56 8 M e X
strong-weak FThk % 7eYeta Pt R L7=(Figure 1-1, Figure 1-2), & Dt
BEN 2y W68 Tl F B IRRTEE I moderate (2, K (R AR AR A . Atk 29k |
i 52) 12 weak (2, AR R 52 12 moderate (2, R ERHE A AR 4 50 R HE B |2
weak (ZFILL T /= (Figure 1-1, Figure 1-2), b2, Thy-1.1 HUJE
ENZE) DAV NN - N NV N NN N 3 ek S DAY=
il FLBZ I D5 L RAIIE, F IR o F RS MIZE R A IZ I B L

TW /e (Figure 1-1), ZOfthDligias . <UE | O, &, 8., B, ~—% —
B REDAR, B A& R, BB/ BEE BRIV T BB EROS

IERB OB NN 7= (Table 1-1. Figure 1-2), £7-. 3 K IZIBW T, Yefa ks
RIX[FZ%E CThH-7-(Table 1-1),
Real time PCR & OF Western blot

Real time PCR (ZXV iR, BB, KK T, Thy-1 mRNA OFBLNEDHH
7= (Figure 1-3 A), Bl T mRNA [FEWHLODOEINRBD LN,
Western blot (220 fifg i K OV A 2> 5l H U 72 i B ¥ i i L2 38 W\ T
25-35kDa DAL E IZHIR 7 Band 23R8 HAL7-(Figure 1-3 B), I Tl
MRNA O3 BT A 72 & B O BB Al B R IR 12 350 T [AAR DAL
&2 Band 23 FB O HL7=(Figure 1-3 C), ZAUZLY ., Thy-1 #2378 O£ Jig
MBI DIFEDHER SN, 2D DR R IT KA 2B D kb
Y Z IV RSN Thy-1 2L B R BLE— T 5L D ThoTz,
Pt Thy-1.1 LR 57y NI 5 —BIER b O E
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4)

5)

Pt Thy-1.1 il 57y MIBWT—IER (5% 2 B £T)ITE{bIX

OB oTz(Table 1-2), FAREICHOWTH(IRG1% 2 H £T)IT&1L
LR OB D> T (Table 1-3),
Pt Thy-1.1 Huik$x 57y MBI & g 24k

Pt Thy-1.1 Uik 57 OB B2 MR LIcis R], & 5% 0.5 FFHX0IR
HALRE 2 AL RB O DL (Table 1-4), £7-, PBS & 582\ T&1L
IZRD LN -7 (Table 1-4), CDC #FE D HE L7251 CThd C3 DIkFE
BT DHE, BIRICIE AN RO ST (Table 1-5), £7-. PBS #5-# 2k
WCTEARIZERD B h o 7= (Table 1-5), Bl T, SRERIAICRBWT, A
XU LR O Karyolysis & OV ER DR 3 Huiis$ 5-# 0.5 IRFRI LD | A
YU X T SR O WD B O B B 1L OJLIE AP A 514 8 RFH L0
A X0 AR O B HUE R 5% 24 R KVERO G- (Table 1-4,
Figure 1-4), D2 DO OMIIZIZZE LITFR OB e) > 7= (Table 1-4),
SRERIRIZEB N T, AUy A ICHUA R 51 0.5 REf#I LD C3 Dk &)
ROBIL, PR 5% 48 I £ CTHRD LA (Table 1-5, Figure 1-4),
L Thy-1.1 ik 5.7 Mo B T 52 H ikl D24k

PLThy-1.1 50K 57 hD 4 B g (B i . PR, R R IEEY) o /S L R e
RIE . T EEAR, RN, A2 F ik, Wi, D, &0 8. /. KM, Fle. IR
B, N—F— R RENIR) 2 h 58 L7l 2R L P lias & & T i R s8R L 29w
FRALRR RO ZALITR O BN h o 7= (Table 1-6), £7=. PBS & 5-FEiZB W
THEALITRR D BN h 7= (Table 1-6), CDC #FHED LR HK F THD
C3 DILELMRT DL, P NEAR % & Tofk R ligias . Mo it PR, N s
VoNER L R, B B R EE Bl D E. s IFR ., IRER & OV — 4 —
PRI DWW TERITRE D B h~ 7= (Table 1-7),
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1-4 E%3

ARETIE, EHT7YMIEBWT Thy-1.1 HUROEE oAz RZE L, it Thy-1.1
PR 5T MZEB W CHRIFH A CDC IR R T 22 %8 L. 512 CDC IZ
RDAMR PG D3 36 Z D gt % R 7E LU oy Al L L2 28T AWFZED B
HIZHE LB ET LV CThHIEZMFT LIz,

Thy-1.1 HURITRE MR F RIS R WIRER R L AREN W% | RT3 R
DR E | EH T DOREITIR< 3 AL TV, Acton et al., Paul et al., Reif,
Watanabe et al., Yuasa et al.5id, 3 CIZ[REEED Thy-1.1 HrR D 4 & 55 4 2 5E
(CHE L TWDP, AR CHTICIBRER K, TERARTE, X OVEICBTDH K

(CH AL TWDZENFERBS NIz, PURDAMTORERDG, 7Y h~OHT Thy-1.1 4t
R¥ 5T R DARRAG T 1 3hR < TR BER I 2D PR S D & B 2 BT,

ZZT P Thy-1.1 HilEE 57y O R H BBl LT=L2h, BIED H TE
B3R BT, BIRIZIB W TE, Uik 5-1£ 0.5 K ZVRERIK AT F 0 AGH
Wz 5 Karyolysis & OV HHERDIRE, iV TAY 7 AR O o O
SRERIR M ML OILTR, SHIZAY XD AT O RRD LTz, o, Bk
ERARAY Xy MEIIC IS C3 thAF I3 Hu ik 5.7 0.5 ] LVFBDHDHAL, T4
BOBNRIC BT DL, It Thy-1.1 Hiik# 512 kD CDC IZ LD ke Tt
SNTODFTRL =L Te 7878 it T AR F i LI BRI N T,
SRR G- ST Ht Thy-1.1 HURIZER 9% CDC BB E STV DHH D L]
Wrairz,

VL EDRRIC, IEH Ty MIIBWT, Thy-1.1 HURIET v b4 & 5 lHeR (2 A< 5
AL, HL Thy-1.1 Huik$ 51250 CDC #F 8 Ak F 236k # 72 ligds (2 25 7l 6B
MERHHETMENT, L, BT Thy-1.1 FUiE#EHZ MW TIE, CDC #%E
R G VLB SR ERAR AT 0 LR 00 Fr I BRE S 4L, & DAl O H R 38 Bl
% To ki RN (R B 2 (LI NS C3 IRF ITRO LR -T2, fE-
T ARET NV TIEHR O AiE COC IV FESND AR~ Leno e
MBI ST,
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VLB, ARBETIE, APL Thy-1.1 HFiik&E G5 Z s 1SR G- ShDHiik
I2k% CDC ZEHBEIFET IR AN ERENDZE, 2)FUR D34 CDC 128V
FHINDEMRIEN =B LI L, &) 2 DRz 721, CDC #EHDHT
JR 3 Bl LIS D AR BOS EBUE $ 2B K 2587 5/ AT L efimLic,
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Fig.1-1 Distribution of Thy-1.1 antigen in normal rats

0 50 100

Thymus, lymphocytes of the cortex

Thymus, lymphocytes of the medulla

Spleen, megakaryocytes

Spleen, lymphocytes of the red pulp

Kidney, mesangial cells _

Adrenal gland, medullary cells -

Pituitary gland, anterior cell

Cerebrum, soma, dendrites and axons

Sciatic nerve, axons

Eye, optic layer, retina

Mesentric lymph node, stromal cells

Kidney, interstitial cells in the medulla

Lung, stromal cells around bronchiole

Liver, stromal cells around bile duct

Stomach, stromal cells, lamina propria

Small intestine, stromal cells, lamina propria

Large intestine, stromal cells, lamina propria

Skin, stromal cells around hair follicle

Mammary gland, myoepithelial cell

Bone, periosteum

Other cells*

Distribution of Thy-1.1 antigen in normal rats. The distribution of the Thy-1.1 antigen is shown by the
intensity and frequency of positive staining. Red, orange, yellow and white indicate strong, moderate,
weak and negative staining intensity, respectively. The frequency of staining is shown as the number of
colored columns. Each column stands for 25%. *Other organs and tissue elements.
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Table 1-1 Individual distribution of Thy-1.1 antigen in normal rats

Organ, tissue elements Staining intensity!/frequency?
13 2 3
Thymus, lymphocytes of the cortex 2lc 2/c 2/c
Thymus, lymphocyte of the medulla 2/o 2/o 2/o
Spleen, megakaryocytes 1/0 1r 1/o0
Spleen, lymphocytes of the red pulp 2Ir 2Ir 2Ir
Kidney, mesangial cells 3lc 3lc 3lc
Adrenal gland, medullary cells 1-3/c 1-3/c 1-3/c
Pituitary gland, anterior cell 2/o 2/o 2/o
Cerebrum, somas, dendrites and axons 1/c 1/c 1/c
Sciatic nerve, axons 2/o 2/o0 2/o
Eye, optic layer, retina 1/c 1/c 1/c
Mesentric lymph node, stromal cells 2Ir 2Ir 2Ir
Kidney, interstitial cells in the medulla 2Ir 2Ir 2Ir
Lung, stromal cells around bronchiole 2Ir 2Ir 2Ir
Liver, stromal cells around bile duct 2Ir 2Ir 2Ir
Stomach, stromal cells, lamina propria 2/o 2Ir 2Ir
Small intestine, stromal cells, lamina propria 2/o 1/r 2Ir
Large intestine, stromal cells, lamina propria 2/o 2Ir 2Ir
Skin, stromal cells around hair follicle 1-2/o 1-2/o 1-2/o
Mammary gland, myoepithelial cell 1-2/o 1-2/o 1-2/o
Bone, periosteum 1-2/c 1-2/f 1-2/f
Trachea - - -
Heart - - -
Tounge - - -
Esophagus - - -
Pancreas - - -

Harderlian gland - - -
Aorta - - -
Skeletal muscle - - -
Thyroid gland - - -
Parathyroid gland - - -
Bladder - - -
Bone marrow - - -

-, hegative.
! staining intensity ratings are weak (1), moderate (2) and strong (3).

2 staining frequency ratings are rare (r; 0-25%), occasional (0; 26-50%), frequent (f; 51-75%) and
constant (c; 76-100%).

3 sample numbers indicate mere sequence of the 3 rats.
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Fig.1-2 Immunohistochemistory of Thy-1.1 in the thymus, spleen, kideny,
adrenalgrand, sciatic nerve and heart of normal rat

Kidney
Mesangial cells

Thymus
Lymphocytes of the cortex

Spleen, Megakaryocytes
Lymphocytes of the red pulp

Adrenal gland
Medullary cells

Sciatic nerve, Axons

Heart

Distribution of Thy-1.1 antigen in normal rats. Immunohistochemistry of Thy-1.1 in the thymus,
spleen, kidney, adrenal gland, sciatic nerve and heart. Positive reactions can be seen in
lymphocytes of the cortex in the thymus, megakaryocytes and lymphocytes (arrows) of the
red pulp in the spleen, mesangial cells of the kidney, medullary cells of the adrenal gland and
axons in the sciatic nerve. No positive reaction can be seen in the heart. Bar = 50 um.
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Fig.1-3 Expression of Thy-1 in the thymus, adrenal grand and brain of normal rat

A. B
1.2 Thymus Adrenal Brain
gland

N .

0.6 -

04 - C. Adrenal Brain
gland

0.0 -

Thymus Adrenal Brain
gland

Real time PCR and Western blot analysis of Thy-1 expression in the thymus, adrenal grand and brain of
normal rat. A) The Thy-1 mRNA content was analyzed by real time PCR in the thymus, adrenal grand
and brain. The values were normalized to the expression of Rps18 in the same organs. B) Strong
expression was observed in the thymus and brain. Loading per lane of 1.7 ug protein from each organs.
C) Expression was seen in adrenal gland with in high concentration of protein. Loading per lane of 29.0
pg protein from adrenal grand and 1.7 ug protein from brain.
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Table 1-2 General condition in the PBS- or anti-Thy-1.1 antibody injected rat

Groups! Hours after treatment

Pre 0.5 1 8 24 48
PBS N (6)> N (6) N (3) N (3) N (3) N (3)
Anti-Thy-1.1 antibody N(15) N(@15 N((12) N (9) N (6) N (3)

Pre, pretreatment.
N, no abnormality.

1PBS- or anti-Thy-1.1 antibody-injected rats. PBS, rats were given an intravenous injection of PBS
as a control; Anti-Thy-1.1 antibody, rats were given intravenous injections of a monoclonal anti-Thy-
1.1 antibody solution diluted with PBS at 1 mg/kg body weight.

2number of animals examined.
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Table 1-3 Body weight in the PBS- or anti-Thy-1.1 antibody injected rat

Groups? Hours after treatment

-24* 0 (Pre) 48
PBS 183.6 + 7.3? 1876 + 7.7 1955 + 8.2
Anti-Thy-1.1 antibody 1834 + 7.5 190.7 £ 5.9 196.0 £ 5.9
*The day of grouping.

Pre, pretreatment.

!PBS- or anti-Thy-1.1 antibody-injected rats. PBS, rats were given an intravenous injection of PBS as a
control; Anti-Thy-1.1 antibody, rats were given intravenous injections of a monoclonal anti-Thy-1.1
antibody solution diluted with PBS at 1 mg/kg body weight.

2The result of three animals were shown in each group.
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Table 1-4 Histopathological changes in the kidney of the anti-Thy-1.1 antibody

injected rat

Tissue elements in kidney Groups? PBS Anti-Thy-1.1 antibody
Hours after treatment 0.5 48 0.5 1 8 24 48
Findings Number of animal examined 3 3 3 3 3 3 3
Glomeruli
Karyolysis in mesangial cell - - + + + - -
Infiltration of neutrophil - - + + + + +
Decreasement of number of mesangial cell - - + + +
Capillary dilatation of glomerulus - - - - + + +
Decreasement of mesangial area - - - - - + +

Other elements

!PBS- or anti-Thy-1.1 antibody-injected rats. PBS, rats were given an intravenous injection of PBS as a control;

Anti-Thy-1.1 antibody, rats were given intravenous injections of a monoclonal anti-Thy-1.1 antibody solution

diluted with PBS at 1 mg/kg body weight.

Severity of lesion:, very slight; +, slight; -, no lesion.
Findings were consistent between animals.
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Table 1-5 C3 deposition in the kidney of the anti-Thy-1.1 antibody injected rat

Tissue elements in kidney Groups! PBS Anti-Thy-1.1 antibody
Hours after treatment 0.5 48 0.5 1 8 24 48
Number of animal examined 3 3 3 3 3 3 3
Mesangial cell in glomeruli - - 3/c? 3lc 2/o-f 2/o 1/o0

Other elements - - - - - - -

!PBS- or anti-Thy-1.1 antibody-injected rats. PBS, rats were given an intravenous injection of PBS as a control;
Anti-Thy-1.1 antibody, rats were given intravenous injections of a monoclonal anti-Thy-1.1 antibody solution
diluted with PBS at 1 mg/kg body weight.

2staining intensity/frequency, staining intensity ratings are weak (1), moderate (2) and strong (3) and staining
frequency ratings are occasional (0; 26-50%), frequent (f; 51-75%) and constant (c; 76-100%).

-, hegative,

Findings were consistent between animals.
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Fig.1-4 Histopathological changes and immunohistochemistory for C3 in the
kidney of the PBS- or anti-Thy-1.1 antibody injected rat

PBS-injected rat
0.5h 0.5h

Anti-Thy-1.1 antibody-injected rat
8h

24h

Histopathological and immunohistochemical findings in the PBS- or anti-Thy-1.1 antibody-injected rats. HE
staining and immunohistochemistry for C3 of the kidney are shown. Changes at 0.5, 8 and 24 hours after
injection are shown. Mesangial cell death can be seen in the kidney of the rat injected with anti-Thy-1.1 antibody.
In the animal sacrificed at 0.5 hours after injection, karyolysis in the mesangial cell (closed arrowheads) and
infiltrations of a small number of neutrophils (closed arrows) can be seen. In the animal sacrificed at 8 hours
after injection, the number of mesangial cells is decreased with reduced karyolysis and increased neutrophil
infiltration (open arrows). In the animal sacrificed at 24 hours after injection, the mesangial area is decreased
and is accompanied by capillary dilatation of the glomerulus (open arrowheads). C3 deposition in the mesangial
cells of the kidney can be seen in the antibody-treated animal but cannot be seen in the PBS-treated animal. Bar
=50 um.
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Table 1-6 Organs with histopathological changes in the PBS- or anti-Thy-1.1
antibody injected rat

Organ Groups? PBS Anti-Thy-1.1 antibody
Hours after treatment 0.5 48 0.5 1 8 24 48
Number of animal examined 3 3 3 3 3 3 3
Thymus o* 0 0 0 0 0 0
Spleen 0 0 0 0 0 0 0
Mesenteric lymphonode 0 0 0 0 0 0 0
Kidney 0 0 3 3 3 3 3
Bladder 0 0 0 0 0 0 0
Adrenal gland 0 0 0 0 0 0 0
Pitulitary gland 0 0 0 0 0 0 0
Cerebrum 0 0 0 0 0 0 0
Sciatic nerve 0 0 0 0 0 0 0
Lung 0 0 0 0 0 0 0
Heart 0 0 0 0 0 0 0
Toung 0 0 0 0 0 0 0
Stomach 0 0 0 0 0 0 0
Small intestine 0 0 0 0 0 0 0
Large intestine 0 0 0 0 0 0 0
Liver 0 0 0 0 0 0 0
Eye 0 0 0 0 0 0 0
Hardalian gland 0 0 0 0 0 0 0
Aorta 0 0 0 0 0 0 0

* Number of animals with lesion

!PBS- or anti-Thy-1.1 antibody-injected rats. PBS, rats were given an intravenous injection of
PBS as a control; Anti-Thy-1.1 antibody, rats were given intravenous injections of a monoclonal
anti-Thy-1.1 antibody solution diluted with PBS at 1 mg/kg body weight.

Findings were consistent between animals.

30



Table 1-7 Organs with C3 deposition in the PBS- or anti-Thy-1.1 antibody
injected rat

Organ Groups! PBS Anti-Thy-1.1 antibody
Hours after treatment 0.5 48 0.5 1 8 24 48
Number of animal examined 3 3 3 3 3 3 3
Thymus 0* 0 0 0 0 0 0
Spleen 0 0 0 0 0 0 0
Mesenteric lymphonode 0 0 0 0 0 0 0
Kidney 0 0 3 3 3 3 3
Bladder 0 0 0 0 0 0 0
Adrenal gland 0 0 0 0 0 0 0
Sciatic nerve 0 0 0 0 0 0 0
Lung 0 0 0 0 0 0 0
Heart 0 0 0 0 0 0 0
Small intestine 0 0 0 0 0 0 0
Liver 0 0 0 0 0 0 0
Eye 0 0 0 0 0 0 0
Hardalian gland 0 0 0 0 0 0 0

* Number of animals with C3 deposition.

!PBS- or anti-Thy-1.1 antibody-injected rats. PBS, rats were given an intravenous injection of PBS as a
control; Anti-Thy-1.1 antibody, rats were given intravenous injections of a monoclonal anti-Thy-1.1
antibody solution diluted with PBS at 1 mg/kg body weight.

Following organs were not examind because of no histopathological changes nor no distribution of
injected anti-Thy-1.1 antibody; cerebrum, toung, stomach, large intestine, aorta and pitulitary gland.

Findings were consistent between animals.
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55 2 B B Thy-1.1 Juik# 57 MII 1T D45 G-HUA 75 A &Rl 44 il 480 (K] 1

1 [ZEDIZ

1 EIZBWTC, FT Thy-1.1 Hiik & 5.7 N Clid, IE% 7y hOHL R34 & CDC
CEFESNDERGE N~ L e -7, BT Thy-1.1 Hiik& 57828 CDC
FHGEOHUR T BL & LS O EARFUSZBUE § OB R 27820 72T T L L7
D& am LTz, PUR DA E AR N — B LRWEL R L LT )& G- HUE R HUR
HEALIZEIE 5 G LTV 2)FUREHUR A LTtk AR HIEK 172 8
CDC 2 B VE 3 DM MBI\ CD | ) 2 DO BN 28 E LT,

P G- ST HUAR I 7 I BE P 0 Mg ks BB P72 12D L in vivo IZ8 W THL
EAPURIZEIE TERVEIR A B2 LB 2 HALD o, Mk 2 BUGCYERBR Tk
DFRIR T DR D18 F HUR B2 TERWEBUZ I W THHUR DR & A3 H
SNDT=  ARBS DT RN AEERIZEK 5 LT PR N EER I (ZH 2 -
AL EHER T OUBERHLHEE 2T,

Al A PEAL MG B T2 ORISR 2MER L ThLZ e @ii s T
WD o Al A A IR - VR IR SRR IR U0 T B AL D o MR A A A IR
(membrane complement regulatory: mCRPs) & L T X . complement receptor
1-related gene/protein Y (Crry), complement receptor 1 (CD35). membrane
cofactor protein (CD46). decay-accelerating factor (CD55), }z U8 CD59 224115
b %% Fi- WRPEIR F-&L TiX C1 inhibitor, factor I, factor H, & O
C4-binding protein 72 & 23 HIHAL TN 99108 Z s O il 1 K] 1~ 0 72 /E A AR
1) C1 {&MALo#NHI(CL inhibitor), 2) C3 {&HMHALOHHI(Crry, CD35, CD46,
CD55. factor I, factor H, C4-binding protein). 3) C3 {& /bt @ C5 iHMEAL D

il (CD35, CD46, CD55, factor 1), 4) CDC O #&iafE THD MAC DI D)

Hil(CD59)., I/ HIND B9, ZnbHdH b | JEME R - 1Ak 53 A7 fEAT 23 7T RE
&5, EMED mCRPs 3FLESTTENE CDC OFFE DY HIEFE THDH C3 OIE AL
(B HTEND, C3 IHMEALINEI 3 T2 A Lic, — 75, C3 1EPEALInHNZ R 6
% MCRPs (ZIZENTMFEDF] CREZENRDHDHIENFIHIL TG 9293104107 55
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B T CD46 1T BRICOAIEBLL , CD35 (T3 BLL T 7w %83, Zo Tl Crry
& CD55 NAEH T3 L, 52> C3 TR IZHH A E<K LR T BTV D,

ARETIEL. MCRPs &L T, 2D 2 ODRFIZERZKY ., HiL Thy-1.1 5tk 57
Y MZBIFHEGHURD 45340 I T E R 7 MZEIF 5 mCRPs (Crry & CD55)D
Sy AR B fRAT LT,
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2-2 EER L

1)

2)

3)

4)

5)

Y K& OVl B B 58

1 ECHEMELICEROBM AL,

HELLE J O Thy-1.1 HLiki 57 T L

F1ETEBLIEEROBY 2L,

[i] 7 K Ovel B

25 1 BTV T PLP-AMeX (2 CIE 2 - al HR L7 Bgas (2 2 ik, i
Jt . RN, B L BRI D o S R, AL e e il GOk I A R HR
L. OCT ="y BIC el U E SR L7z, MRk I, PLP-AMeX a1 ik
K OBRAE AL RRHE(Z, 3-5 pm (S THYIL, HE Gefa il UM 90 22 i ik Al 27 Y
BT,

e AR AL RO P R

PLThy- L1 HLEE 579 T B\ T, 551 Thy-L1 HURD A%
MBI D720, Pr~y A g /a7 )ik (Dako LSAB kit, Dako)% — ¥k
PURLL TOFBEBR AL L7, C3 Yea RT3 1 HEFIRTHD,

IEALE BN ) D PLP-AMeX LU 7= B fik . iR K& VR iz T, Crry
K OF CD55 12k 2 AL - e AT o7z, —IRPUALL T, $L Crry
PLiR (512, BD PharMingen, San Jose, CA, USA. 0.7 ug/mL)} Ut CD55
PR (1-19., Santa Cruz Biotechnology, Inc.. 8 pg/mL)%&{# FHL7=, HiEER
IHAEJF B, 3 1 =0 Thy-1.1 HiJR E[FER TH D,

IHT 4T ara— L ELT, Isotype CENFE D —F Lo iz L7,
TR G B S OV AT R DT 15 ~~ e U Be D S i (DWW T
F 1 EOFIELFAKRTHD,

Western blot

MEAVEEN ) O | KR & OB 2OV TC, Western blot (229 Crry O
CD55 #> /" 7 DB LT, —IRPUKITZNL I, T Crry LA (ZIR.
1 WEf#. 512, BD PharMingen, 2.5 p g/mL)} Ui CD55 $H1{K(4°C. over
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6)

night, 1-19, Santa Cruz Biotechnology, Inc.. 1 pg/mL)Z#EHL7=, &kt
{&1% anti-mouse 1gG-HRP (Cell signaling technology, Inc.)$ L <% anti-goat
IgG-HRP (Life technologies corporation)Z i FHL7=, ZDMOFETE 1
BHEFARRTH D,
PR3 Bl O AR SO L D0 F8

HURFE BB (2O C CDC B E DB 2, HUIRD /34 . mCRPs DFEHL
C3DILE . MOIREDHBLAH LT 3 DI,
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2-3 fE R

1)

2)

Thy-1.1 HUF 7 Bl as (2 3BT 4% 5-91 Thy-1.1 HUED 554 & C3 A5

PLThy-L1HUERE 57y MW T, & 5-L72ht Thy-1.1 HLiR i3 Hu) 76 B
FON, —HTHD, BARBRMEAT T LM, Fa IR B Y SER g TR
Y > /S ER . FI B BB IR OO 21 2 o A SR RS S AT PR IT R 5-% 0.5 Iy
MEA L, D% 48 RFH ETHIIN L Zed ol Fo, BARREKATF XD L
MU TIIFIE ST N TOMBUZIUR B DAL TO2b DO BB Y >/ B
P R LR U N RIS BE R A AR A D W TR TR IS B AR B D — I D A
PURD A RFB OB (Table 2-1, Figure 2-1), Mg iz &V /SERIZDWT
(g JE BEC R BEE A I DWW TR BESE S I e ik G-k
Doy A D FRO LAV (Figure 2-1), =DM Ofigids . BRI > 38, KK, A
BRRRE L ML Ol T E R & TR IS LA 2 el A (S TR o A L7
-7z(Table 2-1),

P Thy-1.1 HURR G Ty MIB W T, & 51% 0.5 BT, B TIL, SRERIR
AP T LAIGICI G- PR AL, 5 1 B THE LI C3NIEAL.
HIZED T O BT, AU LT, MR TIE Vo BRI W T, —H#lIc#
HBHURR AL, C3 LA ST MldFEITER OB o7, B TIE, #
EAZ RN T, — BRI GHURD A L. C3 23R 37, Ml i SE 1358
bNerotz, PBS HGRIZHBWTIL, kD4, C3 ThAE . MEFED W
TIbAEOOLIIRD>T-(Figure 2-1), 7o, &8 3 EKRICIH W THREAR R
IX[F%E ThoTz,

PUR ST A iR (235175 mCRPs DB

C3 DILAE DL F TdhD Crry M O CD55 %, FLIEA I3 A LIZE SR EK
(EAY T LA, ) o N ER K OVEI B B A Rl Z DWW TR R LT, €D
FE S BORERIR A X0 AR Crry 2% weak (2., IRV /XERIZ Crry 73
moderate |Z., Bl B2 Crry 2% weak & T CD55 73 strong (23 ELL T
V7o (Table 2-2), 3 fERIZISVTH Yk B IL A% Th -7 (Table 2-2), £z,
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3)

Western blot (Zd0 i ik K OVEIE D il H U 72 Ml A i f ik 12 38 T Crry 1
55 } 1065 kDa DALIE (Z, it TIEBAREZR . @B Tid99V > Band 235380 b L7
(Figure 2-2 A), CD55 (38 X% 60-65 kDa D2, &% CTHIIFEZ: Band 7332
Hiviz(Figure 2-2 B), 2045 1 EIIBEHR OB D LA % Th o7 104196, Z i &
V. Crry & OY CD55 2 <78 3 i} VI CTHRBLL TWDZEDFEFR S AL,
TR Y B O RE S — LT,
P 3 Bl as O AR SO L D50 58

CHETORMERLY . PURRE B2 PR D554, mCRPs DFEHL, C3 DL
. R OYRE DR B LI L7 (Table 2-3), HUFRE B IL, £ 541
R AT Dl . L WIREHCET i bz, IHIT, #5-HRR AL
7ol AR IE mCRPs 23R BLL Tz, 2D Di&ER DO, C3 Ik K& Uk
HIZEALDFRD BT DI R ERIE AT F T LMD I ThH o7z, ZIH DR
K IV, PURIRBLEAR 2 3 D125 FE L7 (Figure 2-3), 772 B B SRERIKAY
XL, A)FURTUAR S A, CDC 2N FFE i, ML 8GR 5
26D, MY 2 ER K ORI 6B M IE 25 . B)BUR HUR BOS 8 e & 575
MCRPs ¢ CDC #il{Ef LY CDC &S §, ML FEINRD
D, DA OFUF FE B 03, C)YFURTUASSHEE T Lo T CDC biffi i
FELFHEBEINRNS D, &7l
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2-4 &5

F 1 REIZRWT, B Thy-1.1 HUiRR 5T M THUR 0 L AR SUS 23— B L7
Mol B EL T, 1) EHURDPUREALICE]E - K5 & L TWhwn, 2)FiiR &4t
JESRE G LT %% . #RHIEIN 7728, CDC A3l B2 AE F 3 2848 23E) T
B, &) 2 SOHERZEEL, PT Thy-1.1 FLiEE 5T MBI 2% 5-HiiED 5y
Al QN IE & 7 v MZE1F 5 mCRPs (Crry & CD55)D 4y Afi Z it Hir L=,

B G- HURIZB R ERIR AV 200 A Ml BB D SN BR IR R ELE D >
BRI BEE A D 2T oA LT, Wi BB D N ER K OV BB L2
TIEHUF R B O ZL<—EIZD A GHURIT oM LTz, 2RO DlEA I3 HT
(E¥e5-# 0.5 Fpf] LV IRIZ oA L, Frikdk 512 48 Bp[E] ETHINL ) o7z, €
DM DOFURFE BRI MM LR 0T, T ATy ML Thy-1 iz iz 53
D& MR 3T RUE B il IS IR SR U CHUAR I A 3R D LD T E A R
HEINTNDH 8, LoT HLThy-L1 Hiiki 57y M CIEHUR I Bilifas 03~ Tz
ft Thy-1.1 FUER A1 T 2010 TiEZe, —EOHURREH MU RO TWDE
=25, TVIIF V=72 BRIV T, 5 mg/lkg OHT Thy-1.1 Frik % 5- L=,
B B-HUR DA 1R K ORI B W T, AR W 58 THh5 1 mglkg D
ZTNXOVRRILNFH THLH DD, 4340 LT ifias (IS 21T O LR o 7, Thy-1.1
PUR BLIRER 2R\ T 55T Thy-1.1 HURDS R R A0 A D8 1T 52>
TR WS I A I 70 & 4 ikl DA I 3 48 G- UK D 3 AT B L THDb D
EEZHIE 1% ZblY, HT Thy-1.1 HUiE#E 57> N CHUR R BB 23175
G- HURD 534175 CDC RS ERE T HE R D —>ThdHEEZ b,

BEHURNGALTH, 8 1 IS TR A LBV E Y Bk K% OV Bl
EHIEIZIB T C3 LA ITRROLILT | MlIES R D HLARD Tz, FURBHUR
(TR B LT2t% O C3 ILAE 2B T Dl o "l REMEL L T, mCRPs (Crry & (Y CD55)
DR Gz MET LT, £ ORER ., SR 2 MR EE Y >/ BRI Crry 23
moderate (2., Bl & 562 A 12 1% 3512 CD55 78 strong (CB 1 S 2R Lz, 205
DREEFIZ B TIEL, mCRPs 2351 Thy-1.1 ik # 512 kD C3 P& [ HH B8
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WTWDHEDEZ LI, 728, BAREKEAF XU LMIIZEB N TE Crry 23
weak (ZFEBLL T2y, 5T Thy-1.1 HuiR$ G IZ L DMBSENFE O BTz, ZOfE
ROBEHIIHAGTIEZWN, Bt Crry HuikEdt Thy-1.1 Skl & H 5 L1z
B, i Thy-1L1PURD O G- LHEE L T, IVEE R AV A TA L AERIE
MIRRENROONLZERHESN TS B, ZpZ XD, Crry [ ZIKL v
FHELTHAEMFINCEHERE RN HHH, CDC Z5EITHEH T 512131457 Tl
RNWEEZHND, — T, Crry & CD55 D&V L~ (moderate LA E)DFE LA
AR OBIVIZA A T, HFURTURH & 13RO b IEITRE O b Lo T,
PE-TC, Bt Thy-1.1 HFrik$E 57 CTld, mCRPs 23 CDC O#IHlIZRE 5L T4
DEEZ B, FUR T B CFB1T 25— LA LD mCRPs DFE B, CDC AKX
JIGERETHEKD—DThdHESE 2L,

LLEL BT Thy-1.1 Hifk# 55 v MoBWTHAD 54, Mtk 34, I N
MCRPs D53 Afi Z i L2 5. CDC DFFEHIZIX, ZhHD BRI B E A 1R 5
LTCWDHREME RSNz, 2T, HUR R BLEZR 2OV T CDC #Fi80 Bz
PUARD 534, mCRPs OFEH, C3 DILA . K TIREDREEAZHLIZ 3 DITHHHL
oo T72bb ., FURR I A)PURTURROC S E | M FER RO 6L
®(%x§ﬁ£j?fifﬁyﬂﬁlila%ﬂ]ﬂ@)\ B)HtR PR IS N AL E DY, MR st S FFE S
720G O (M g BB Y > R ER & ORI B A ) . C) PR BUA BSOS & 37, il ha
FELFEH SN2V S D (DM O T Blgds), (oS, 47 AL B DO

ZIX C3 LB DO ML ZDFRDBND, C3 TEE DFBD LAV B RERIR

APy AR CITHERSE DS ZR D HAL, C3 LB DO LI > T R F &Y
2NER N OV B M CIT MR SE B ER D e oo, ZRHDFRER LY, C3
5 PEAL 241 9% mCRPs 23 CDC & IR oo TWH T LN | AFEIZLY R
S, ZNHOFEIY, i Thy-1.1 HilkR 57y T Ui MmO TIE7R<, 1)
B HPUR OGN ~D B 456 O |, 2) JUREHURMFE A L72#% CDC
Z il 4 9% mCRPs ¥ BN, CDC RIS & HLE T HEKR LR DT LN LNE
Aoyl
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Table 2-1 Distribution of the injected anti-Thy-1.1 antibody in the PBS- or anti-
Thy-1.1 antibody injected rat

Organ Groups? PBS Anti-Thy-1.1 antibody
Hours after injection 0.5 48 0.5 1 8 24 48
Cell Number of animal 3 3 3 3 3 3 3
Kidney
mesangial cells - - C C C C F
0* 0 3 3 3 3 3
Thymus
lymphocytes, cortex? - - R R - - -
0 0 3 3 0 0 0
Spleen
lymphocytes, red pulp - - @) @) R R -
0 0 3 3 3 3 0
Adrenal gland
medullary cells® - - o ¢} o) o] 0
0 0 2 (2)* 1(1) 3 3 3
Mesenteric lymphonode
stromal cells - - - - - - -
0 0 0 0 0 0 0
Cerebrum
somas, dendrites and axons - - - - - - -
0 0 0 0 0 0 0
Sciatic nerve
axons - - - - - - -
0 0 0 0 0 0 0
Lung
stromal cells around
bronchiole ) ) i i i i )
0 0 0 0 0 0 0
Heart
all component - - - - - - -
0 0 0 0 0 0 0
Liver
stromal cells around bile duct - - - - - - -
0 0 0 0 0 0 0

-, hegative.

Staining frequency ratings are rare (R; 0-25%), occasional (O; 26-50%), frequent (F; 51-75%) and
constant (C; 76-100%).

* number of animal with anti-Thy-1.1 antibody distribution.

** number of animal examined.

!PBS- or anti-Thy-1.1 antibody-injected rats. PBS, rats were given an intravenous injection of PBS
as a control; Anti-Thy-1.1 antibody, rats were given intravenous injections of a monoclonal anti-Thy-
1.1 antibody solution diluted with PBS at 1 mg/kg body weight.

2Antibody distribution was limited in the perivascular area of the cortex in the thymus.

3Antibody distribution was limited to the medullary cells located near the corticomedullary junction of
the adrenal gland.

Non-specific distribution of the anti-Thy-1.1 antibody was observed in Kupffer cells of the liver,
macrophages and endothelial cells.

Findings were consistent between animals.
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Fig.2-1 Distribution of the injected anti-Thy-1.1 antibody, deposition of C3 and
histopathological changes in the kidney, adrenal gland and thymus of the
PBS- or anti-Thy-1.1 antibody injected rat

Distribution of Deposition of C3 HE
the anti-Thy-1.1 antibody

PBS-injected rat

Kidney

s R R

s D A

> P s A"{‘ :"":"::.'fc 5

R o :}% RS
S s RS

Thymus
1?’:';::
L

9&5}9‘

452
£

Anti-Thy-1.1 antibody-injected rat

Adrenal gland

-. S Yy L
- "n;\‘;.-Q'OI

Immunohistochemical and histopathological findings in the PBS- or anti-Thy-1.1 antibody-injected rats.
Immunohistochemistry for the anti-Thy-1.1 antibody and C3 and HE staining are shown. Distribution of the
injected anti-Thy-1.1 antibody can be seen in the kidney, adrenal gland and thymus of the antibody-treated
rat but not in the PBS-treated animal. C3 deposition in the mesangial cells of the kidney can be seen in the
antibody-treated animal but cannot be seen in the PBS-treated animal. There is no positive staining in the
adrenal gland or thymus of the rat injected with anti-Thy-1.1 antibody. Mesangial cell death can be seen
even though cell death cannot be seen in the adrenal gland and thymus of the rat injected with anti-Thy-1.1
antibody. Karyolysis in the mesangial cell (arrowheads) and infiltrations of a small number of neutrophils
(arrows) in anti-Thy-1.1 antibody-injected rat are also shown. The asterisks indicate the blood vessel in the
thymus. All images are from animals at 0.5 hours after injection of PBS or the antibody. Bar = 50 pum.
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Table 2-2 Distribution of mMCRPs in the kidney, thymus and adrenal gland of
normal rats

Organ, tissue elements Staining intensity!/frequency?

Crry CD55
13 2 3 1 2 3
Kidney, mesangial cells 1/c 1/c 1/c - - -
Thymus, lymphocytes in cortex 2lc 2/c 2/c - - -
Adrenal gland, medullary cells 1/o NA 1o 3lc 3lc 3lc

! staining intensity ratings are weak (1), moderate (2) and strong (3).

2 staining frequency ratings are rare (r; 0-25%), occasional (0; 26-50%), frequent (f; 51-75%) and
constant (c; 76-100%).

3 sample numbers indicate mere sequence of the 3 rats.
-, hegative; NA, not available.
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Fig.2-2 Expression of Crry and CD55 in the thymus and adrenal grand of normal
rat

Thymus Adrenal Thymus Adrenal
gland gland

- 4 .

e

Western blot analysis of Crry and CD55 expression in the thymus and adrenal grand of normal rat. A)
Strong expression of Crry was observed in the thymus and weak expression was seen in the adrenal
gland. Loading per lane of 1.7 ug protein from each organs. B) Expression of CD55 was seen in adrenal

gland. No clear expression was observed in the thymus. Loading per lane of 1.7 ug protein from each
organs.
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Table 2-3 Distribution of the Thy-1.1 antigen, injected anti-Thy-1.1 antibody
and mMCRPs (Crry and CD55) and deposition of C3 and histopathological
changes

Organ, cell Distribution/deposition of molecule ] )
Thy-11  Anti-Th Deposition = Sropathological
y-1. --1hy- " changes
antigen 1.1 antibody Crry CD55 of C3 g
Kidney, mesangial cells + + * - + +
Thymus, lymphocytes in
perivascular area of the + + + - - -

cortex

Adrenal gland, medullary
cells located near + + - + - -
corticomedullary jucntion

Thymus, the other
lymphocytes

Adrenal gland, the other

+ - - + - -
medullary cells

+, positive; £, weakly positive; -, negative.
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Fig.2-3 Categories of CDC activation in Thy-1.1 antigen-expressing cells

Anti-Thy-1.1 antibody

Thy-1.1 antigen k o,
02070
ﬁ?a o
C3 E o

2 °

Cell 9,
CDC pathway L -
activation °* o'cell death

| \
:?*¢>#!¢>

C ¥
t?*c>:?‘(ib

)
STopP

)
p STOP
mCRP

Categories of CDC activation in Thy-1.1 antigen-expressing cells. A) The antibody binds to the antigen,
which leads to activation of the CDC pathway and then to cell death. B) The antibody binds to the antigen,
but the CDC pathway is not activated because of mCRP expression. Cell death is not induced. C) The
antibody does not bind to antigen, and the CDC pathway is not activated; thus, and there is no cell death.
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% 3% CDC Z{EHME & DHUIAR E SR 5 OFER figas T N 3 0 24 4 i) 480
K|+ fig AT A H T

1 [ZEDIZ

1R 2 BmICBWTC, PURSAREHUEAE HICHE S CDC XD 4K
FOSB—E w7, BURSA O TIE CDC (LD SIE D EREIC TR TX7
molo, TOEMEL T, FURKBIIMA B EHUIROHR~DFES - BEOH
IO PUREHUR A A L1284 CTh, mCRPs 23 CDC (281l I {EMA L, CDC
INFEBINIRNWZ LN RENT, CDC FHEIZEAOLHUR D 5340 LA O ZEK A3 H,
HESNTZZEND RS AT I, # G- HUE D534 . mCRPs D45 A T 4 N2
HZEM, CDC ZEMMF LT 28R G ICKDAKRBOSD PR Z W ESE5
DEEZT,

Ty MIEG-LI2PL Thy-1.1 HUEAD AR IZHOWTIL, 5 2 BT L, 7vh
(23172 MCRPs D3 AT I DUV T, —FOMM THRTEAZ W TERST
WG 100108 Z s D TILE 4 OB OFERIZRE RO RSN TELT | A
D BB THL LRI T RO DT 7 — &2 & T DIV, Friz B N
PURMED BAFICORFF S TO DM AE A TOMEAT 23 6 L Wr LT, ARAFFET
I, JEREIE ONCHURME DR FF A B 4F 72 PLP-AMeX % 1 IC J0/ESL L 72/ kA A
Z My, Crry KUY CD55 DM 7R3 AT AT 24T o 72 ZIB DR Z IV,
Thy-1.1 FURE O340 # 551 Thy-1.1 HtiED 5345 . mCRPs D43 A lZ KA AR
JEDTRE FEERO RS LA B L £ O T RIMEZFEAm L7,

ARETIE, Crry & CD55 £ ) -2 mCRPs D IEH 7Y MIBITHEH 45 4i %
fEAT L . HUR O AR, HUR 240 K Y mCRPs D43 A i bt 2 N2 T2 A AR
JiZe FRILTZ,
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3-2 FEBRITIE

1) Eh kOB EREE
1 ECHEMELICEROBM AL,
2) [#HE Kk el
1 IRV L7 B ALE B Oligas O N BN, BRI KR 5
I~ Ei L R, @IS L /. KM . id Rl & OV g4 PLP-AMeX %
[ZCHEE - LT,
3) SRRk AT
Crry & UF CD55 (Zxf 9250 % MLk b F 4 2 2 EERIBROFIETIT
27,
4) $i Thy-1.1 Uik # 51 R 95 A R BOG T I fbr
Thy-1.1 HUE D43 Ai . #5451 Thy-1.1 HUED 4534 & X mCRPs D4 & 4y
fizbelo, Prik 5K 9% CDC #E%s 3 2OFETTRILE,
Approach 1 U CTHUR D534 3 DA% 2 £ RSOGO RS 2015 D4 Fk &L
Approach 2 &L T Approach 112z, & 5-HuiR D o34 LIkl fik 2 AR SO
DIEZVIGHHFEE L=, Approach 3 &L C Approach 2 (212 mCRPs 73
moderate A (20 AT DA AR A L AR S O ZVGOMERE LT, ThE
NOTFRFERAZH Thy-1.1 HUEE 5Ty MIBWTAKRKIS DB DO LI
FELAR & bl U7z,
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3-3 iR

1) Crry K& ¥ CD55 D4 & i ligias {231 55 1

Crry J UF CD55 (T IR 2 5R . S0 AR 3 U6R | PR % | TR B e
F KWL R 72 ERHITIARO LN | BHHIEICIBNT 20D 5
FOIFEHITTEA RO LN/ h > T=(Figure 3-1, Table 3-1),

Crry 1ZIFEA EDNEEE THRILL T2, WIRERR T, BHR D 5K ERIA A
FoFU LM, RME . LEE . KOE LT LRI, B CI3REE &
O A IS B L T, S R UMl . B R D o R 8 L R OF
GALT DU B, PO BEAZER . K Ol 1Y <8, GALT Dl
e ) RIS FE B L TU N, RPN 49 T R C L B 6 M e K OV 8 e
BRI BLL Tz, PR R SR T 3 ERHIEI TR BR 2w R T
IR A OO L& N R I3 BL L T, TE LSRR Tk, B WU i
O goblet el 58 ks [ A DR IE  BERR S 50 WA i M i I8 BLL
T\ 7= (Figure 3-1, Table 3-1, Figure 3-2, Figure 3-3), CD55 |Zi4JR &5 4 .
RN 2 W% . R ONH LR R TR EBLL Tz, IR AR Tl B g 2 1
o e OV e D 25 B R IR IC R BLL Tz, MR N 20 Wb sk CIE I 86
A & 15 78 0 5 IS R MR L2 FE BLL Tz, T kR CIXF MR T CD55
DIFEELL CU 7z (Figure 3-1, Table3-1, Figure 3-2), F&II'EF %62 # id T
Crry & CD55 O # NI BELL T3, Crry (3 weak (2, CD55 (3 strong (2
Bhi I i 227k L7z (Figure 3-1., Figure 3-2), /DM, B A& . K OV #% 1%
1L PN BRI A B TR RS ITER O B 7~ 7= (Table 3-1),

Crry & CD55 (L[A] —lER IZHBLL TV, oDy FIEE sl
DOMIFBIZFBLL T e, BB WD TORERIBE AT 0 AfldlX Crry 2 2
MiAE X CD55 A3 BLL | B35\ CHEL I K OV ML 1 Crry &, #5635 |
FMifalX CD55 23 BlL | B (23T WL 1 52 % TY goblet A 23
Crry %, LR FURI AR 2Y CD55 A3 BLL T/ (Figure 3-2), 3 E{ARIZI N
TY ot RIX RS Ch -7z (Table 3-1),
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2) PUFEIAR . BUR S AR & OV mCRPs 4347 75 O A AR KOt T

Thy-1.1 HUR D5 | #6551 Thy-1.1 HUED 53456, 4 [E145 54172 mCRPs
DoAY BEOBRPOARKSZ TRIL, FEOR R LB L
7=(Table 3-2), Approach 1 TIZHUR D434 9 DMk % £ K SG D 20 15
Ll &L TRGINFLIZIY L7z, 7D bR REKEAY L F 0 AH1I,
g o B2 R OVBEE DU EBR TR EAZ BR | R R I | AR e s
SR R R A R A, ABEIR 29k R OV SR L W [T IBEY o~ L B Ml i L L
S S8 BH Ko OV et B ) R L2 3 00 2 0 DM A 28 AR AR B D EE 20 755
FHLARR & TS H7=, Approach 2 Tl Approach 112Nz, &GHIRD 3L
TR & AR AR SO DE 2013 DAk & U THRD BT, BARERIK AT - F T 4
AAEL M R B Y 2 N ER R AR R 28 AR AR RS O Z0 AR SRk E T
R =7z, Approach 3 TiX Approach 2 (212 mCRPs 7% moderate A3 (2
oA DRk A . AR OS ORISR S L THY BT B R ERIR A
VXD LR O BN AR SR O 03 A HL RS T RIS T,

LLEDRER, SURO S AIZINA, #5-5UAD 5504, mCRPs D43 A 2 i
Zx7= Approach 3 73, B R ER K AL R AN O I E DFBED BV 5
BROAARESE—EL, T Thy-1.1 HUik$& 57 M1 2/l o 45 F A ik 2
B IEMECTHIL TV,
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3-4 &5

512 E TP Thy-L1 JuiR B 5- 7 MZEBW T, HLE /A L CDC 12k
IR — BT FURER GISER 32 A MBS DS HUR 5340 0 A CIEREIC T
W TEehole, TOEMBELT, FURFKBITINZ ., G HAAEOTIT~DR 5 -
FEOA L, FULLHUR DR A L7235 A T mCRPs 28 CDC (2 #iiill A 1
L.CDC R#FHEINRWIEN RSN, CDC &I D LHUR D53 A7 LIS O
K3 L ENT=Z e D | HUR AR RAT I, $ 55K D 554 . mCRPs D43 i fif
HraNz 22803, CDC ZAE BT LT 25 URE 512 LD A MG O T #ln iz
HHITDMITONTELELT,

Crry & CD55 137 v b & ## il as (2 JA <34 LT, FEZ Crry (3, W,
EAGICBE DD WIRER . FER R ISR R R ESMB L DRI R R L ICEbEh
5 AT REME D H DN FEEL T e, AR IR L TH TR T, —
TG BT K T 2R FE A 2 IR TS MR I TR S F A S S 2T AT RE 3 H
%, 1E>T MCRPs 1%, EHIRAEIZINT, FERF B2 RIE AL A AL T
LDbDEZ R BT,

F7-. Crry & CD55 ([A —l@as iZ BV Th Bl 2 OHIIZ I B L Tz, it
IR B CHBRIRWAT R THY | EM PR B ELRHLLDEEZHILD,
Crry & CD55 D& X C3 {EMALZHIfH 22 R ML Td, Crry 1E 1) C3
WA M ) SR DT &2 H il 22 & &L & D 4y B % 112 8 - % (decay-accelerating
activity), 2)iE AL C3 D orfffa=a hr—/L 325, L) 2 DDOHIH AT =X L%
- NI CD55 (T#7-7% C3 K U* C5 HaHl# R D A L E 352812k C3
& Co OiFMbzmMmBIL, ELHLVWIERBERO S RE TS
(decay-accelerating activity) %7197 Crry & CD55 % C3 tb &2 5L )ik
WOREREZRF > TODHDN, A BID [F — 1BV ThHllx# DI FEI L Thd
EVIORERIT, ZENE D53+ A CDC HENZ W TR IE DR EIZFf > T\WH e
L TN D,

4 [al, Thy-1.1 FUF A5 | #5510 Thy-1.1 HLIR O 5345 . mCRPs /3 fii & A o,
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BEOB RO ERSEZ TR, FEBRICH Thy-1.1 i 57y Tl &4
YRz b Lz, Approach 1 &L CHUR D549 24H 8% . Approach 2 LT
PUR AN Z 3 G- R O 434 LIz A% 2 . Approach 3 &L T Approach 2 M 5%
121 2T mCRPs % moderate A i (2453 46 ik 2 . B RIS OFE 201550
FELTHY BUF, 51 Thy-1.1 FUik 4 512 KB E R SUS OFE R LR LTZ, £ Ok
B PURGA S, BEHUAD I3 AR . mCRPs D ¥ HlZ Nz 7= Approach 3 73, & 5%
ERAR A 2807 WM OO (M A E DD SN EBR O AR G & — LT,
FoT, itk 512k D CDC #FiEE, FURRBIICMA ., & EHIAE D10,
MCRPs DR GO il 52T, IV IEME/RPL Thy-1.1 Lk 512k 5
ERBOSZ TR 22N ATRE LR T,

ARAFGERR NS LT ORI 21792 8T, #r il B R LR = 3L i o e by [a]
B LT OFE R s OFEAM AN FTRE & B . HALd, 1) ICH HART A NTEESE, B
FEPURE I DA Z RS HERBR 2 ML | AR &7 5 P REME D & Dligds & e b
JEL TR D, 2 TOHRDARICONTIE, BIRPUARE R LEZ NG5
FTHAARNIIF DR, HFUR AT IZEE D2 A0 E T oo 20 b (1 % ik BE P <2
MG BLBE P A i L 72 R &) & FERR IR T oo EBRE) 4 2 H N2 0 A iR R
ZiE ML, N TOHUR S B2 T 95, 3)Frik D LRSS HLEZ K, CDC
DA X MCRPs D3 B3 A & B MEAR O IHC I X0 fiET L. 1) 2)& P8 TR ik
TS 2D, ZOIORHTEZIMZHZET, FARTUAEELOENTO A -
RO THNEZR ESEDHIENTEDLHLDEE I LD,

MCRPs Dt 2D 556 . bha & BRI 1T 50 FREDHEZ E &
TOMER DD, CD55 1L, Ty b, ¥V AIAFEL, BEREL TV D ZENHE S
TN 9106007 —75  C3IEMEALZ I 92 mCRPs [ZITFE £ HY . T K D~
7 ATIL Crry 23, BERTlX CD55 & CD46 M EICHERET AL EIn D
9294989 ULIL2 70 ts . Ty MK N~ T RIZFEBDH LIS Crry ITEMIIFIFTELZ2 W
9394104105111 " N A I\ V72 MCRPs Ofi##T Tlk, CD55 & CD46 ([ZhZ ., (>
BEREIZITAFAEL 728 BT C3TEMEALHI AN ICBE 05 CD35 & ff & TRkl ¥~
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EEZBID P,

DL b RE T ROFUR SO THIT % Approach 1 (3fd IA#ICAIR
FG DL Z % AT HEMEZ RS DAY, BRI Z FLAR 53 41 1 ONZ mCRPs & & o7z
Approach 3 28, KV EfEICAERKIGE THITEHIEAE R LT, CDC BRI H
EZK LLTD mCRPs O4 AT IZ AR BIE T HICA M THY, CDC ZfEH
B LT PR E RO NN - 222 LV BRI TR T 52N REL 2o 7z,
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Fig.3-1 Distribution of Crry and CD55 in normal rats

Crry CD55
0 50 100 0 50 100

Kidney, mesangial cells

Kidney, podocytes

Kidney, proximal renal tubular epithelial cells

Kidney, distal renal tubular epithelial cells

Kidney, collecting renal tubular epithelial cells

Bladder, transitional epithelial cells, basal and
intermediate cells

Bladder, transitional epithelial cells,

umbrella cells

Kidney, renal pelvis, transitional epithelial cells

Thymus, lymphocytes in cortex

Mesenteric lymph node, lymphocytes

GALT?, lymphocytes

Spleen, megakaryocytes

Spleen, folliclular stromal cells

Mesenteric lymph node, folliclular stromal cells

GALT?, folliclular stromal cells

Adrenal gland, medullary cells _

Adrenal gland, cortical cells

Intestine?, enteroendocrine cells

Lung, bronchial epithelial cells _

Multiple organs, endothelial cells

Intestine?, absorptive epithelial cells and
goblet cells

Intestine?, lamina propria, stromal cells

Pancreas, exocrine glandular cells

Liver, hepatocytes

Distribution of Crry and CD55 in normal rats. The distribution of two molecules is shown by the intensity
and frequency of positive staining. Red, orange, yellow and white indicate strong, moderate, weak and
negative staining intensity, respectively. The frequency of staining is shown as the number of colored
columns. Each column stands for 25%. ! gut-associated lymphoid tissue, 2 small and large intestine.
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Table 3-1 Individual distribution of Crry and CD55 in normal rats

System Staining intensity!/frequency?
Organ, tissue elements Crry CD55
1° 2 3 1 2 3
Urinary
Kidney, mesangial cells 1/c 1/c 1/c - - -
Kidney, podocytes - - - 2/c 2/c 2/c
Kidney, proximal renal tubular epithelial cells 1/c 1/c 1/c - - -
Kidney, distal renal tubular epithelial cells 1-2/c  1-2/c  1-2/c - - -
Kidney, collecting renal tubular epithelial cells 3lc 3lc 3/c - - -
Kidney, renal pelvis, transitional epithelial cells 2lc 2lc 2 - - -

Bladder, _transmonal epithelial cells, basal and 3/c 3/c 3/c
intermediate cells - - -

Bladder, transitional epithelial cells, umbrella cells - - - 2/f 2/f 2/f
Immunohematopoietic

Thymus, lymphocytes in cortex 2/c 2/c 2/c - - -

Mesenteric lymph node, lymphocytes 2/c 2/c 2/c - - -

GALT#4, lymphocytes 2Ir 2Ir NA - NA NA

Spleen, megakaryocytes 2/c 2/c 2/c - - -

Spleen, folliclular stromal cells 3/r 3/r 3/r - - -

Mesenteric lymph node, folliclular stromal cells 3ir 3Ir 3Ir - - -

GALT?, folliclular stromal cells 3/r 3/r NA - - NA
Neuroendocrine

Adrenal gland, medullary cells 1/o NA 1/o0 3/c 3/c 3/c

Adrenal gland, cortical cells 1/r - 2/o - - -

Intestine®, enteroendocrine cells - - - 3/f 3/f 3/f
Respiratory

Lung, bronchial epithelial cells 3/c 3/c 3/c - - -
Circulatory

Multiple organs, endothelial cells 2/f 2/f 2/f - - -
Digestive

Intestine®, absorptive epithelial cells and goblet cells 2[c 2lc  2c - - -

Intestines, lamina propria, stromal cells 200 20 2/o - - -

Pancreas, exocrine glandular cells 2/c NA 2/c - NA -

Liver, hepatocytes - - - 1/c 1/c 1/c

! staining intensity ratings are weak (1), moderate (2) and strong (3).

2 staining frequency ratings are rare (r; 0-25%), occasional (0; 26-50%), frequent (f; 51-75%) and constant
(c; 76-100%).

3 sample numbers indicate mere sequence of the 3 rats.

4 gut-associated lymphoid tissue, ° small and large intestine.

-, negative; NA, not available.

No positive reaction was seen in the heart, skeletal muscle and sciatic nerve.
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Fig.3-2 Immunohistochemistory of Crry and CD55 in the kidney, bladder, thymus,

adrenal gland and intestine of normal rats
Crry CD55
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Immunohistochemistry of Crry and CD55 in the kidney, bladder, thymus, adrenal gland and intestine of
normal rat. In the kidney, mesangial cells are positive for Crry and podocytes are positive for CD55 but
negative for Crry (closed arrows). In the bladder, transitional cells are positive for Crry and umbrella cells
are positive for CD55 but negative for Crry (arrowheads). In the thymus, lymphocytes are positive for Crry.
In the adrenal gland, both molecules are expressed: medullary cells are strongly positive for CD55 and
weakly positive for Crry, and cortical cells express Crry weakly. In the large intestine, absorptive epithelial
cells and goblet cells are positive for Crry and enteroendocrine cells are positive for CD55 (open arrow).
CD55-positive enteroendocrine cells are also observed in the small intestine (insert, open arrows). M,

medulla; C, cortex. Bar = 30 um. .



Fig.3-3 Immunohistochemistory of Crry in the pancreas and lung in normal rats

Pancreas Lung

Immunohistochemistry of Crry in the pancreas and lung in normal rat. Positive reaction is observed in
exocrine glandular cells in the pancreas and bronchial epithelial cells of the lung. In addition,
endothelial cells in the alveoli are also positive. Bar = 30 um.

58



Table 3-2 Approach to predict the occurrence of lesions caused by anti-Thy-1.1

antibody injection

Organ, tissue elements Staining intensity/frequency? Approach3 Lesion
Thy-1.1 Anti-Thy-1.1 MCRPs 1 2 3
antibody Crry CD55
Kidney, mesangial cells 3lc 3lc 1/c - + + + +
Thymus, lymphocytes of the cortex 2/c 3/r 2/c - + + - -
Thymus, lymphocyte of the medulla 2/o - - - + - - -
Spleen, megakaryocytes 1/r-0 - 2/c ; + _ _ ;
Adrenal gland, medullary cells 1-3/c 2/o 1/o 3lc + + - -
Sciatic nerve, axons 2/o - - - + - - -
Cerebrum, somas, dendrites and axons  1/c - NE NE + - - -
Mesentric lymph node, stromal cells 2Ir - - - + - - -
Kidney, interstitial cells in the medulla 2Ir - - - + - - -
Lung, stromal cells around bronchiole 2Ir - - - + - - -
Liver, stromal cells around bile duct 2Ir - - - + - - -

-, hegative; +, positive.

! staining intensity ratings are weak (1), moderate (2) and strong (3).
2 staining frequency ratings are rare (r; 0-25%), occasional (0; 26-50%), frequent (f; 51-75%) and constant (c;

76-100%).

3 Approach to predict the occurrence of lesions caused by Thy-1.1 antibody injection. 1; tissues with antigen
expression, 2; tissues with distribution of the injected antibody, 3; tissues with less than moderate expressions

of mCRPs in addition to distribution of the antigen and the injected antibody.
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Abstruct

Pathological study of factors that can predict efficacy and toxicity of therapeutic
antibody using rats treated with anti-Thy-1 antibody to induce

complement-dependent cytotoxicity

Disease-related molecules that have been discovered through genomic research
can be targeted therapeutically by antibodies. Thanks to the advance of antibody
and genetic engineering techniques, research and development of therapeutic
antibodies has progressed, and over 30 therapeutic monoclonal antibodies are now
on the market in the United States, Europe, and Japan. These monoclonal
antibodies exert efficacy as anticancer agents on many kinds of molecules through
various natural functions, namely, neutralization to block the physiological
function of the target antigens, complement-dependent cytotoxicity (CDC),
antibody-dependent cell-mediated cytotoxicity (ADCC), or by acting as drug
delivery carriers. These recent scientific advances and the shared experience of
preclinical safety evaluation of biotechnology-derived pharmaceuticals have been
incorporated in a guideline by the International Conference on Harmonisation of
Technical Requirements for Registration of Pharmaceuticals for Human Use (the
ICH S6 R1 guideline), and compliance to this guideline is required for preclinical
safety testing. One requirement of the guideline is that, because tissue injury
induced by antibody treatment is thought to be consistent with antigen distribution,
the binding of therapeutic monoclonal antibodies to antigens within tissues be
evaluated in tissue cross-reactivity (TCR) studies using a panel of human tissues.
This TCR study with a panel of human tissues can predict target organs of toxicity

prior to the initial clinical dosing of these products and is a recommended
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component of the safety assessment package. On the other hand, because some
reports show that the tissue distribution or expression level of the antigen is not
consistent with tissue injury, the issue remains of how to exactly predict efficacy
and toxicity when developing therapeutic antibodies, and a model suited for
studying the factors that predict the biological response of therapeutic antibodies
is necessary to address these matters. The anti-Thy-1.1 antibody-treated rat (rat
anti-Thy-1 model) is known as an animal model for the involvement of
antibody-mediated CDC in the induction of tissue injury. In the present study, we
examine how the antigen and membrane complement regulatory proteins (MCRPS)
are distributed, what effect an antibody has on the biological response and the
factors that predict that effect, and we present novel information on, and methods

for predicting, efficacy and toxicity of a therapeutic antibody.

In Chapter 1, we examined the distribution of Thy-1.1 antigen in normal rats and
the tissue injury induced by CDC in the rat anti-Thy-1 model to evaluate and
confirm that the model would be suited for investigating what other factors than
antigen expression can predict the activation of CDC. We demonstrated that
Thy-1.1 antigen is broadly distributed across several organs and cells, including
lymphocytes of the thymus and spleen, mesangial cells of the kidney, medullary
cells of the adrenal gland, and stromal cells in several organs. We expected that
injecting anti-Thy-1.1 antibody would result in tissue injury in all these
Thy-1.1-expressing cells, but when the rat anti-Thy-1 model was
histopathologically evaluated in detail, cell death induced by the anti-Thy-1.1
antibody was observed only in mesangial cells. Morphologically, at 0.5 and 1 hour
after treatment karyolysis in the mesangial cells and infiltration of neutrophils
were found; at 8 hours after injection, the number of mesangial cells had decreased
and the capillaries of the glomerulus were dilated; and at 24 and 48 hours after

injection, the mesangial area had decreased. Deposition of C3, the key molecule of
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the CDC cascade, was detected by immunohistochemistry only in the mesangial
area from 0.5 hours after treatment. Judging from these results of the
histopathological examination and C3 deposition, cell death of mesangial cells
was induced by CDC mechanisms, as previously reported, but the other organs and
tissues that express Thy-1.1 did not show cell death in this model. This result
indicates that the antigen distribution data was not consistent with the organs in

which antibody-mediated CDC was induced.

This chapter concludes that the rat anti-Thy-1 model is thought to be a suitable
model for analyzing the factors other than the expression levels of the target
antigen that predict the induction of CDC, based on the following reasons: 1)
mesangial cell death due to CDC was induced by external administration of the
antibody, 2) although Thy-1.1 antigen was distributed broadly, it was not

consistent with cell death induced by treatment with anti-Thy-1.1 antibody.

In Chapter 2, to clarify the reason why the Thy-1.1 antigen distribution was not
consistent with cell death we next considered two possible causes: 1) the injected
antibody was not distributed in organs and tissues expressing Thy-1.1 and 2)
mMCRPs inhibited complement activation in the CDC reaction after the antigen
bound to the antibody. Thus to elucidate the probable cause, the distribution of
injected anti-Thy-1 antibody in the rat anti-Thy-1 model and the expression of
Crry and CD55 in normal rats were evaluated. The injected anti-Thy-1.1 antibody
was distributed in the mesangial cells of the kidney, in the lymphocytes in the
perivascular areas of the cortex in the thymus and the red pulp of the spleen, and
in medullary cells in the cortico-medullary junction of the adrenal gland. These
results indicate that the injected anti-Thy-1.1 antibody did not bind to all of the
cells that expressed the antigen but only to those cells that expressed more than a
certain level of antigen. The expression of mCRPs was found in glomerular cells

of the kidney, lymphocytes of the thymus, and medullary cells of the adrenal gland.
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In the kidney, weak expression of Crry and no expression of CD55 were observed
in the mesangial cell. In the thymus, moderate, diffuse expression of Crry and no
expression of CD55 were seen in the lymphocytes. In the adrenal gland, weak
expression of Crry and strong expression of CD55 were observed in medullary
cells. Thus, Crry or CD55, which inhibit C3 activation, are more than moderately
expressed in cells that have a level of antigen-antibody binding that does not

induce C3 deposition and cell death.

Through our results concerning antigen expression, antibody distribution, and cell
death, the relationship between antigen-antibody binding and CDC activation was
categorized into the following three types: A) antigen-antibody binding that causes
cell death (mesangial cells of the kidney); B) antigen-antibody binding that does
not induce cell death (lymphocytes of the thymus and medullary cells in the
adrenal gland); C) no antigen-antibody binding and no cell death (the other
antigen-expressing cells). There were definite differences in C3 deposition
between type A and type B cells. In other words, C3 deposition was observed in
mesangial cells, which showed cell death, but was not seen in lymphocytes of the
thymus and medullary cells in the adrenal gland, which did not show cell death.

These results suggest that mCRPs are related to CDC induction.

As a conclusion of this chapter, the factors regulating CDC reaction in the rat
anti-Thy-1 model were not only the distribution of antigen but also 1) distribution
of the injected antibody and 2) expression of mCRPs that inhibit complement

activation after antigen-antibody binding.

In Chapters 1 and 2, distribution of the Thy-1.1 antigen was not consistent with
cell death induced by treating the rat anti-Thy-1 model with anti-Thy-1.1 antibody;
thus, the antigen distribution data alone is not sufficient to predict the induction of

antibody-mediated CDC. This conclusion was supported by the following two
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findings: 1) regulation through the distribution of the injected antibody and 2)
inhibition of complement activation after antigen-antibody binding by the
expression of mCRPs. Having analyzed the distribution of the injected antibody in
Chapter 2, in Chapter 3 the distributions of mCRPs (Crry and CD55) in normal rat
were examined and we considered the possibility that mCRPs could be used to
predict CDC reaction. Because there were 2 factors other than distribution of
antigen that were related to CDC induction, we analyzed the distribution of the
injected antibody and expression of mMCRPs and discussed how analyzing these
factors would contribute to better prediction of the biological reaction induced by

treatment with a CDC-type antibody.

Crry and CD55 were detected widely in rat organs and tissues. The complement
system can be effective in destroying external pathogens but unintended activation
of complements can cause unnecessary injury. Thus the distribution of mCRPs
may be involved in tight regulation of nonspecific activation in these tissues. Crry
and CD55 were co-expressed in the same organs but they were expressed
distinctly differently between cells. The two molecules have a common function in
inhibiting C3 deposition, but the present results show that they have a separate

expression pattern, a fact that indicates specific roles in CDC regulation.

We predicted the occurrence of lesion caused by a Thy-1.1 antibody injection
according to 3 approaches, in which different tissues were selected as potential
targets of biological reaction and were compared with the tissues that actually
were affected in the rat anti-Thy-1 model: tissues in which antigen was expressed
(Approach 1), tissues in which both the antigen and the injected antibody were
distributed (Approach 2), and tissues in which both the antigen and the injected
antibody were distributed and which had less than moderate expression of mMCRPs
(Approach 3). As a result, Approach 3, the approach that considers the distribution

of antigen, the distribution of the injected antibody, and the expression of mCRPs,
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was consistent with the tissues that were actually affected, namely, the mesangial

cell in the kidney.

In conclusion, combining the analysis of antigen distribution, distribution of the
injected antibody and the expression of mCRPs enabled us to predict the efficacy

and toxicity of a CDC-type antibody more precisely.

The results of TCR studies designated in the Guideline predict the target organs of
therapeutic antibodies in human to a certain extent but are not necessarily
consistent with the biological response caused by therapeutic antibodies in target
organs, because it is difficult to predict efficacy and toxicity of therapeutic
antibody in human only from the distribution of the antigen. The main
achievement of this study was the discovery that analyzing the distribution of
antigen, the distribution of the injected antibody, and the expression of mCRPs
makes it possible to predict the efficacy and toxicity of a CDC-type antibody more
precisely. These results will contribute to greatly improved prediction of efficacy
and toxicity of therapeutic antibodies and will also contribute to the enhanced

research and development of novel therapeutic antibodies.
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