gpb4 FSURTTZYHIT I RIZ hCLI-BV £ RE
LEROXDEEMERLT- cDNA ZHEIZ &
A EEE (VH) RUSEHETERE (VL) OEE
F% PCRERICKYIENRLIz, VH. VL BEFZEULH
—TCEFEL TH Tz scFvB{mF% Ncol/ Not 1 JLEEL |
T7—VTARTUAARYBZ—THD pY03' [T A
RAALE BEohEYEZILIrARL—aviE(C
KYKBE TG-1 ICEALZL D% scFv fRT7—
U547 5 ELTz BEL: scFv SA4T3UD54T
SYHA4X(E,26%x10° CFU =21, 54TS5ID%
BHEEHETIH. SV LICEKLEIO—Y
D—Y TR EHEIT>T= (Table 2),

C. 16 scFv I27—IUSA TS5 DIEBE (gpbd PSR
C1ZwHITHI A, hCL4-BV)

gpb4 FSURAT T WYY RIZ hCLA-BV EHRiE
LE=RORXDEREMNSIER LT cDNA ZHHIZ. &
A EMEE (VH) RUBSEAIEREE (VL) OEfx
F% PCRAICKYIEIEL Tz, VH. VL BEFEIVAH
—TCEHEL TH T scFv iBInF% Ncol/ Not TALZEL
T7—OTARTUAARIA—THSH pY03 [THHA
RAAE, Bon-EMEILobOoRL—2avikic
KYUKBE TG-1 [TBAL=LD% scFv IRIRI7—
D5A4TF) LTz BELTz scFv 54TV D547T
S1H4X(F, 3.0%x10° CFU =o1=,

D. X

AFEDBBIE, hCLT AEEHEETRT scFv O
WMEBTHD, FD1=H.CL 2RELI=VIREF A
LT scFvIA4TSDBEERAHM, CLIKBKE
NDEVWEERETHII L. MRELTHAT
PZEAEORENEHBLL EEAFTHY. EF
ETHRIZBEVTHRMEASMREENMEN I &M
5. CLIZX T 2REFEETI_EHARHTH1-,
ZIT. ETCLIMBEELT . BVIZE T RRELER
HREZFALECLIBRBVEAL., BiInEMIIHL
TIE. CLREVHIREHMATSHI &L,

BV IZEITZIREEHERERIL.BY BERE LIC
NRIBEHBEORBENAEETHSH L. BY KEIC
RASNEEERERIFXOEBERBEZRST
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WEEFREEINDIENS.CL MEXEET LA
ELTHRBETHAEHIBLIz. CLREBIIRILCLIZ
WTHREBEEMNBIOTLEWESD, CL EHRE
MENEHTEDEEZONDS, ZCT. CAEDAE
FFETAHET, scFv FATSUBED-HD CL
REERAT-. SH.CL OENEEZERTSE
MITHWS CLEEERFRIEYVXIE, CL-1EERFR
BYOANEHRTCICHTLTHRATERGLV =D,
CL-2 BIEFRIBTVREANSILITL, HHR
TI—TORE NS, CL3-BY ZHRELT- CL3EIR
FRETVADEBEIRFHEZIXTSILET.
[RELTHALVZ CL-3 KIS D CL AV N—IZiEEHEE
K9 scFv ANENE TERZEEZHETR LTS, - T,
CL2 #HEIZAWLTSH CL-1 #EA 1 scFv DS
ARETHIEBZAOND, LEOMREELLIC,
CL-2 KRBT IR CL2-BV DREFIToI-HEE,
CL2 I/ 9 HIMAEEDFEICHIYILz, LT,
CLIAEETIRDIREEFRIAL. scFv 314T3Y
DEEEIToT=.

RIESATSYIL 10°-10° CFU EBEDSATSY
YA RXEEHL,. ERESATSELLTEZHEDE
TIREHD ., MEADERAEDOETIEBEATLS,
SEEELT hCL2 RIE scFv SATSVDSA4TS)
HAX1E 82X 10° CFU THotz. TUF LITEHL
=5 D2MHO—>2DA, 2 DI FLAG & scFv %18
RLTWzZEMND, ZOT7—U54TIUIE 40%D
BB TscFviBEFEI—RLTWSIEA DM 2T,
F.MAEEFORIOEHEETRELORKE
[CEE7 VH $80 CDR3 SAEICELNVTRLNSZE
Mo, COFEZKICEBLEZESAVO—VBITOTE
JBEINICZEHREL A DN T(Table 1), ZDT=HX
54751 E hCL-1 binder BZICELERBR Y —
=Y —RTHBHEEZ . hCL-1 binder A1 —=
DU ERRICHELT,

CL-1 binder MER1GZEEIELIBELT= scFv 5147
SYIZ, CL #E& 1M binder NEENTVEINEHS
T58H.FF . RERKELLTHVL hCL-2 ~D
binder MEETEINEZHERLIZ. TDH.FT
hCL2-BV %#FL\T hCL-2 binder ZE#Ed 51=HD
=T ET12ECH BEETI7F— O DRI



HEVBEINGEN >, 3T BN T7—
CEE/HO—2EL hCL2 ~DFEEEERANE
LA EANEETIIO—UAERBON LY
L5, hCL2 (CHEEMEERLEIO—2I0F,
WT-BV [ZE4E S HERL TSI LN DM 2Tz, S5
[Z.hCL1, 4, 5 [CX T HHEEMERFTLEFER.
hCL2 #FEMTIEAL & CLIZEEFELTLSIEN
Shot-, COFERMS.BY HEDEERETHS
gpb4 [THRALTLWSDTEAELNEFBSNI. Z
T WT-BV A& HERTIO—VEHRT 57
O, TS a0 RO TEITLN, gpbd ITHER
T50-FHRLTEHIEICLZ, ZDHEE. /8
VUG EREYRT ZEIZKY hCL-2 binder D iR#HE
NEEEINTz, TS0 av ROV T DR,
hCL-2 binder MRMEMNBRESNf-ENT-CEM D,
hCL-1 binder MRYY—= T (2EWTH Y T+S
DV R T2, TR, o=y
M 395U RIZHLNT CL-1 binder DEMEMN RO
f=h%, RIFY WT [CHRETIHLONIFEEAETHS
1=

ZIT.epb4 ITRHLABEEBRMNEI>TLVS gpb4
FSURDIZW YRV RERATHILITKY., gpbd
2349 % binder BEERMANT=S4TSUDEEERA
120 gp64 FSURD I =9I I RIZhCLI-BV £ E
FTHETHhCLIADELEEFEL. ATYIRAD
REiEEE LT scFV IRRI7—US14TSUDBELT=,
FDRER, scFv BRI7—I34T3IDSA4T3
HAX(£2.6X%X10°CFU THo=ZeMD, +H5HSA
TSUYHAXTHBHEEZOND, MIKEGFOE
FDZHREIIMREOFESICEEL VH # 0D CDR3
EEHICBVWTRLNDIEN D, ERLIZSAT5Y
M VH$HE CDR3FEHER LD, JO—UETT
S/BRERSICZHRMENEHSNT=(Table 3), T,
AS54T5IE hCL1 binder BRIFIZEELE BIE RS
—ZTY—RATHHEE R, #5< hCL1 binder R71)
—Z U ERRITHLT=,

BELESATSYMD gpb4s IZHE T D binder &
BT 5-H.WT-BV ZBW =4 TS5 308
ZUJ%E{T otz HEULVT, hCLT binder #EB T 51:
& .hCL1-BV [Z&B/30 =25 184E% 3 round §TLY.
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hCL1 binder ZiB#ELT=, 3/ T HRDT7—
#E/9O0—2 1L, CL ~DFEEHERARNETS,
hCL1 ~DI#EEHEE T 50— EHESNT-.
Ffz. Iho0yO—2E WT IZIEEEHERSEN
LDTH>Tz. o T gpbd FSIURDIZWHIHR
ERMATDHEICEY gpbd IZIEBEAMERST.
hCL1 [Z#EA %R Y binder ZIB TSI EITHY
Ltz 850 T, B f=binder O CLEEAEEMEEH
RT{-#ER. hCL1 DHA/5T hCL245 [CHiERHEE
R IO—2 HEEHEEBLNEOD hCL1 HEMIC
HeEMERIIO—UMNEFERELE. CL ~DfEEH
MNELGHI/O—VIE, TNENHBO VL, VH 8%
BELTW = ML hCLl AEZ7y—Do0—2
OWMBIZHULI, ZIT.HonfzoO0—2%HE
[ZscFv EREXHBEHEL. CL-1 ~OEEHEEESL
f=hY. CL-1 ICHEBMERT scFv OMFBICIEELL
Motz COWRERZITT. 77—V TARTLA
scFv SATSUDSATSYH A X, ZHMEF+HT
Bot=0. RV =T FRITHREORAH
HEHIEL, CLEB BV ICEDRIY—ZU T HEM
5. &Y CL DIFEEEZRFLTLSEHIEIESND
CL %IRMKE (HT1080/CLZ AL = Cell /1S =2 %
HB&U Cell ELISA [ZKDRIY—=U T HirEigst
FAHI &L=,

FATS)IF, ChETHREICKTIL TS, gpb4s
FURVIZYIRORERRALL-AEERRALRL,
HERKMWLERNSTO—ILREHRIZ. gpb4 PR
WP RIZ hCLA-BY ZRETSHETH hCL4 $it
FAOEEZFTEL. KAYORADREEHEIT scFv iR
RI7P—TFA4TIDEEETo-. TOHR. B
LTz scfv BRI7ZF—D54TIVDIA4T ) A
A% 30x10° CFU THot=o - T HELS4T
SYIEFRESATSVH A X THIEEZLND £
L AR ERFORINOZHEEIRRLOBEIC
EERVHEHO CORIBIEICEBWNTROENDZEMND,
COEHICEBLEZECAYVO—VBTOTI/BER
T B HMEMAHDNT=(Table 4), H>T,. KIA4TS
1J{ hCL4 binder BRFICBLERGRIY—=TY
—RATPHHEEZ ., $<hCL4 binder R —= 45 E
ERICHELT=,



BELESA4TSYMD HT1080 [THEATEI7—
CEBRLIEO . TS0 a0 R0 =T #7012,
#EL) T, hCL4 binder ZER1§ T 57=6 . HT1080/CL4
12K/ T8 E% 4 round 4TL), hCL4 binder
ERMELT = 4th N T B OT7—DFE//D—
EL . HT1080/CL4 ~DIEEGHFTARIZLIA,
HT1080/CL4 ~DFEEHREETH/O0—U N ERE
Shtz, £, ShHMHA—2 [ HT1080 2R
HERSIBVDEDTH oz, o T, gpbd FSURXTx
PR OREFHT HILICKY HT1080 [ZIEHEE
+9° . HT1080/CL4 [Z#5 &% R binder ZERIG T
BT EITHRILT, #UL T, B5N7= binder O CL4 £
AMEBERT 5-0, BE HT1080/CL4 ZFI AL
1= Cell ELISA #1To7=#&8. HT1080/CL4 ~D#E &
HEBEHEZEL-, $E. Cell /A2 I2kb CL
binder MENBE A, CL4 [CHEESHERT I7—D
IO0—2OBBICRULEZEOD ., ZOEEEEE+
DEFNVEVWEDTH o=, LI=D > T, §IESE
FEILL Tz Cell /S>=%  Cell ELISA DZREREL.
&Y CL #55BEDEL binder ZEMFTEDIHRALEHR
ETOILENHDILEELZOND,

E. $&

AT, JHE D CL binder BIE R #TZHIE
BAYTHILT . HOV BEEEERNOEBRS,FLLED
hCL-1 binder MBIHZHA. L TOMERRER
f=o

(1) CL-1#E & tEscFVERB DTz D EBEH H D {5

scFvSA TS DEEASCL-1 binderD A YY) —=
UFIZBANShCL BRAFIOYAIILA (hCL-, 2,
4, 5-BV)E 1B LTz, Ff=, CL-1 binderDCLIFE
BENEARDIHICANS4EOCLARMM (HT
1080/hCL1, 2, 4, 5)Z{E&ILT=,

(2) hCLZBIBEFREBIVRERAWND7—FT4RT
LAscFvIM4T 5 DEHERECL binderD AP —=V
o

hCL1 D HERE S RIS [CHF EMIZHE B T HscFvE
ST B1o, BEREIChCL2ERRLIZBVECL-2
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REBEIIRIZREL, KO XD 5B T-RNA
EHEIT, scFVRR 77— U HASATSUEERL
T ERLIESA4T3)IE. ROY—=0 0y —REL
THAREHEEBEL TV, 2T EHLESA
T3UMNBCLEEE U I7— A EET SN ERCL-2
binderM AP —=—FIZkYIRE LR . £FECL
~DEEUERT I7—2HO0—VERRTERD
DD, FNSEWT-BVALIESHEERTIO—2T
Hot=,

(3) gpba4rRSURT T YOI IR (HE CLI-BV) %
BW=27—CT 4R T AscFvo (4TS5 DEEE
CL binder@®RH1)—=2%

NF2OVAMNRBEEEETHDepbdIZHEE M
%R G binderZHEBR T 5718, gpbdhS AT WY
T JRIThCLIRRBVEREL . KT U XD EH
5B 1=RNAZHEIZ, scFVIRRI77—UHAS (4TS
DEERLI ERLEZ4T3UIE RoY—=20
VY—RELTHRLEEHREEZHL T, ERL=S
ATS)HNLWT-BVIZHEE T LD EHBRLIZE&.
hCLI-BVIZH&E T 5L DERY)—=U T LI#E.
gobA[Z[TFEEE T IThCLIICEA T HI0— %8
BB HLITHTILIz, Shonsa—2 DO
T HALGCLICHEEHEZRTED ., hCLIZDA§E
EHERTEONEEN Tz, LHOLEDAS, scFv
[CHERELEBICL-ICHAHERTIOERF/LN
Hhot-,

(4) gpb64bS RO T =W IR (HiR :CL4-BV) %
AW I7—CF 4 AT U MscFvSATSUDEBEL
CL binder®RYY—=2%

gpb4h SR T =y H I RIZhCLAR RBVE &
BEL KT RDEEMNSHFRNAZ L &I, scFvig
RI7T—OHRAESATIVEERE L, ERLI-540
SUlE, RO == Y—RELTH AL & HMEE
ELTWE . BT, Cell/Rr = F B KUCell
ELISAIZ&ACL binderRV)—=245 RDELEEE
f&L. CL-4 binder®RAVY—=FH#ETINELTHR
DEEEHRA-HR. BEERLB OO, HiEs
I DOCL-4ICHEEHERT scFViRRI7—V DI



B/IZREILT=,

UEDOREFRER . §%ILaxE4 CL binder X

D= T ROBAECEARITINL—THRETS
CL binder FAKEK M HREE 5 LIZkY ., HCV
SAEEMEH TS CL-1 binder DERBEBIET,
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Figure 1 Preparation of hCL2-BV.
WT-BV and hCL2-BV (0.1 pg/lane) were subjected to SDS-PAGE,

followed by immunoblot. The lysate of mCL2/L cell was used as
a positive control.
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- hCLA1

Figure 2 Preparation of hCL1-expressing BVs.
WT-BV and hCL1-BV were subjected to SDS-PAGE, followed by
immunoblot. The lysate of HT1080/hCL1 cells was used as a

positive control.
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Figure 3 Preparation of hCL4-expressing BV.

Lysate of hCL4-expressing HT1080 (HT1080/hCL4), Sf9 and
hCL4-BV were subjected to SDS-PAGE, followed by immunoblot.
The lysates of HT1080/hCL4 and Sf9 cells were used as a
positive and negative control.
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- hCL-5

Figure 4 Preparation of hCL5-expressing BV.
WT-BV and hCL5-BV were subjected to SDS-PAGE, followed by
immunoblot. The lysate of HT1080/hCL5 cells was used as a

positive control.
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Figure 5 hCL1 expression in HT1080/hCL1 cells.

Lysates of HT1080, hCL1-expressing HEK293 (HEK293/hCL1) and
hCL1-expressing HT1080 cells (HT1080/hCL1) were subjected to
SDS-PAGE, followed by immunoblot. The lysates of HT1080 and
HEK293/hCL1 were used as a negative and positive control.
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Figure 6 hCL2 expression in HT1080/hCL2 cells.

Lysates of hCL2-expressing Budded Baculovirus (hCL2-BV), HT1080
and hCL2-expressing HT1080 cells (HT1080/hCL2) were subjected to
SDS-PAGE, followed by immunoblot. The lysate of HT1080 and hCL2-
BV were used as a negative and positive control.
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Figure 7 hCL4 expression in HT1080/hCL4 cells.
Lysates of CL4-expressing L cell (L cell/CL4), HT1080 and hCL4-

expressing HT1080 cells (HT1080/hCL4) were subjected to SDS-
PAGE, followed by immunoblot. The lysates of HT1080 and L cell/CL4
were used as a negative and positive control.
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Figure 8 hCL5 expression in HT1080/hCLS5 cells.
Lysates of HT1080 and HT1080/hCL5 (10 pg/lane) were subjected
to SDS-PAGE, followed by immunoblot. The lysate of HUVEC cells

was used as a positive control.

34



<BIBERTSa1—)L>

0 14 28 35 [day]
7 [w]l '
d'. CL2 KO mice
n=3
hCL2-BV 0.6 mg
. Serum collect
+'|'(!:.9:V|§zxii°.l)d Spleen collect
0.8 1 OWT-BV
06 | B hCL2-BV

OD 450 nm

::‘21: hlﬂrlrl

300 600 1200 2400 4800 9600 19200 38400
I 75 7 FR A 2R

Figure 9 Immunization of hCL2-BV.

(A) The schedule of immunization and sample collection. Mice were
immunized subcutaneously and intramuscularis with 0.6 mg of hCL2-BV

in PBS and TiterMax Gold once two weeks for a 4 week period. Seven
days after immunization, serum and spleen were collected. (B) Detection
of specific anti-CL2 antibodies. Immunoplate was coated with 0.5 ug
WT-BV or hCL2-BV and diluted serum were added to the immunoplate.
Antibodies in serum bound to the BV-coated plate were detected by ELISA
with anti-mouse IgG antibody.
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Figure 10 Preparation of cDNA for construction of scFv phage
display library.

cDNA was made from mRNA purified from spleen in mice immunized
with hCL2-BV. By using the cDNA, GAPDH expression was analysed
by RT-PCR. The PCR products were subjected to agarose gel
electrophoresis, followed by staining with ethidium bromide.
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Figure 11 Screening of a hCL2 binder.

A) Enrichment of phages with affinity to hCL2-BV. Immunoplate coated

with hCL2-BV were incubated with the scFv phage library at 2.1x108 CFU
titer (1st input phage). The phages bound to hCL2-BV were recovered

(1st output phage). The hCL2 -BV-binding phages were subjected to two
additional cycles of the incubation and wash step, resulting in 2nd, 3rd
output phage. The ratio of output phage to input phage titers was calculated.

B) Monoclonal analysis of scFv phage. Phage clones after 3rd round
panning with hCL2 -BV were adopted to the WT- or hCL2-BV-coated

immunoplates. Phage clones bound to the CL-BV-coated immunoplates
were detected by ELISA with an anti-M13 mAb.
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