MKN74

5A50 5A5 0.5

— LoVo
140 -
120 -

= 100 A

bility (%

Relative viabi
o388883
3 3 3 1 3

8
S
o

5A525 pg/ml

Mia Paca-2

*k

]

5A5 2.5

+

+

5A5 0.5

5A50

ug/ml

* P<0.05vs. 5A50 +; = P<0.01vs. 5A50 +

Figure 39 Cytotoxicity of 5A5 and rat-ZAP in hCL-4 expressing cancer cells.

Cytotoxicity of 5A5 and rat-ZAP in MKN74 (A, LoVo (B) and Mia Paca-2 (C) cells.
Cells were treated with 5A5 at the indicated concentration for 48 h, and then rat-
ZAP for 72 h. The cell viability was measured by WST-8 assay. The data

represented the means = SD (n=3). X: p <0.05 vs. 5A5 0+, X X: p < 0.01 vs.
5A50+.
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Figure 40 The body weight and anti-tumor effect of 5A5 and rat-ZAP in LoVo
cells bearing mice.

LoVo cells were transplanted s.c. into BALB/c Slc-nu/nu mice. 5A5 was
intraperitoneally injected at 1 mg/kg body weight. After 2 days, PBS or rat-ZAP at 3
pg/mouse was intraperitoneally injected. After 3 days, 5A5 and rat-ZAP combinating
administration was repeated for 7 times. The body weight (A) and tumor size (B) were
measured before each 5A5 administration. Data are means = SEM (n = 5).
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Figure 41 Effect of CL-4 antibodies onthe barrier-functionof TJ in Caco-2

cells.

Caco-2 cells were plated at 8 X 104 cells/well on 6.5-mmfilters. Cells were treated
with CL-4 antibodies or C-CPE frombasal side at 2 ug/mi(A) or 10 ug/mi(B) or 50
ug/mi(C). TERwas measuredat 0, 12, 24 h, 36 h and 48 h after CL-4 binder

treatment (n=3).
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Table 6 The amino acid sequences of L chainandH chain of 9g7.

Signal FR1 | CDR1| FR2 | CDR2 FR3 | COR3 | FR4
peptide

METOTLL | DIVLTQSPVL

VL LWVLLL VVSPGRRAT
* | WVPAST | ISC

G

MLVLKL EVQLVESGG
VH VFVIVLF GLVQPRGSL
QGLHC KLSCAASGF

DFH

FNFFT —RIDE —E5—2%Hk%

9g7

| Anti-CL3 Ab

| Anti-CL4 Ab

Anti-GAPDH Ab

Figure 42 CL primary structure recognitionof 9g7.

CLs expressing cell lysates were subjected to SDS-PAGE, followed by Western
blotting. 997, anti-CL3 antibody or anti-CL4 antibody are as the primary antibody.
GAPDH is an endogenous control.
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A
1234567 8 9101112131415161718192021222324

D E = 1-84aa
E 73 -156 aa
F 145 - 209 aa
D10 (28-42aa): PMWRVTAFIGSNIVT
D11 (31-45aa): RVTAFIGSNIVTSQT
D12 (34-48aa): AFIGESNIVTSQTIWE
D13 (37-51aa): GENIVTSQTIWEGLW
B
1234567 8910 1112131415161718 192021222324
G K3 1-84aa
H - 73 - 156 aa
I 145 - 220 aa
G10 (28-42aa): MWRVSAFIGSNITS
G11 (31-45aa): VSAFIGENITSQNI
G12 (34-48aa): FIGSNIITSQNIWEG
G13 (37-51aa): SNITSQNIWEGLWM
C
1234 5678 9101112131415 16171819202122 2324
J [ g— 1-84aa
K 73 -~ 156 aa
L 145 - 210 aa
J10 (28-42aa): PMWRVTAFIGSNIVT
J11 (31-45aa): RVTAFIGSNIVTAQT
J12 (34-48aa): AFIGENI/TAQTSWE
J13 (37-51aa): GENIVTAQTSWEGLW
D
123 456 7 8 91011 1213141516171819202122 2324
M gj 1~ 84 aa
N 73 -156 aa
(o] 145-219 aa

M10 (28-42aa): MWRVSAFIGSSIHTA

Figure43 Peptide array based on the full-length sequence of CLs.
hCL-4 (A), hCL-3 (B), mCL-4 (C) and mCL-3 (D) full-length sequence peptide
array were reacted with 0.5 ug/mL 9g7 and goat anti-rat IgG HRP conjugated.
Imaging is detectedby ECL™ Western Blotting Detection Reagents.
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123 4567 8 9 10 11 121314 15 1617 18 1920 21 22 23 24

G

6aa shift 5aa shift 4aa shift 3aa shift

F1:G8NIVT F6: GSHNIV F12: GSNI F19: GSN

F2: SNIWWTS F7: SHIVT F43: SNIV F20: SNI

F3: NIVTSQ F8: NIVTS F14: NIVT F21: NIV

F4: IWVTSQT F9: IVTSQ F15: VTS F22: VT

F5: VTSQTY F10: VTSQT F16: vTSQ F23: VTS ,
F11: TSQTY F17: TSQT F24: TSQ

F18: SQTY G1: SQT
Alanine scan G2: QTY

H1(H19): GSNIVT
H2(H20): ASNIVT
H3(H21): GANIVT
H4(H22): GSAIVT
H5(H23): GSNAVT
H6(H24): GSNIAT
H7{11) : GSNIVA

Figure 44 Peptide array using candidate peptide of hCL-4.

Several candidate peptide of hCL-4 were reacted with 0.5 ug/mL9g7 and goat
anti-rat IgG HRP conjugated. Imaging is detected by ECL™ Western Blotting
Detection Reagents.
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Ho/mL Hg/mL pg/ml. Hg/mL
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Aty
LIk g

ey
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— 1 Vehicle [ Clonel only

g —

i Clonel + Peptide

Figure 45 Competitionassay using free peptidefragmentand 9g7.
hCL-4/HT1080 cells were incubated with the mix of 9g7 and peptide, and then
FITC-conjugated goatanti-rat 1gG (H+L). The antibodies-bound cells were
detectedusing a flow cytometer. As a control, cells were incubated with PBS.
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MBP-tag
scFv

Marker

Figure 46 Specificity of the generated MBP-tagscFv.
Stained the purified the MBP-tag scFv with CBB, Coomassie brilliant blue staining.
Their specificities were confirmed on the arrow (75 kDa).

0.91
0.81 -+
0.71 M MBP-tag scFv

WT hCL1 hCL2 hCL4 hCL5 mCLS
-Bv -BV BV -BV .BV -BV

Figure 47 Interaction of the MBP-tag scFv with claudins.
The MBP-tag scFv (0.2 ug) were addes to CL-BV-coatedimmunoplates, followed by
detection of the MBP-tag scFvboundto CL-BV.
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Figure 48 Isolation of VL, VH regions of claudin-5 binding scFv
VL and VH regions of claudin binding scFv (5R2-149, 5R3-063, 5R3-081) were
identified by PCR amplification, followed by agarose gel electrophoresis
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Figure 49 FACS analysis of the interactionbetween human claudin-5
expressingcells and antibody generated by scFv.

Claudin-expressing cells were treated with antibody generated by scFv (5R2-149,
5R3-063, 5R3-081). Line histgrams (green) indicate background binding level of
anti-Human IgG FITC labeled antiobodies without antibody generated by scFv. The
binding cells were detected by FACS analysis.
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Marker GAPDH

Figure 50 Identification of cDNA
The cDNA genarated frommRNA which is belonged to mouse immunized with
human claudin-5 DNA was identified (arrow) by PCR amplification, followed by

agarose gel electrophoresis.
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Table 1. Triple negative EFELIZEIZH (TS claudin-4 DRI

Receptors Number ClL-4
ER+/PgR+/Her- 57 204+76
Her+ 23 19779
ER-/PgR-/Her- 8 296+ 11
P =0.0036
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direct—acting antivirals) BBF ZILRTHZ LD DD H B2, FEA|MHE T A /LA DRIE
WH Y. SRITANT THZRBERELRRET2LELBELN TS, ZA F oy oy
3 V5 F T BClaudin-1 (CL-1) ITHCVERYLEE D AFHIfE ~DE BRI SHEDEERF T
Hb, CL-1&fER & LIZHHCVAIREB OMSL A BHE L, REEIIL T OREE21T o7,
F. PEEEMBS Lz, EEMIEL LV THHICVER 2574427 o —2 D~ 7 ZAHICL-1E /
ﬁn~%Wﬁ¢KomT\%@iéﬁ%%%v&WTﬁ%Lko%@#ﬁ:mmﬁ%%m
ETAHRETHEA Mo 7 aONY THEEIZIIEEN 2N ERbhoTz, EbIT

v FFEX A T~ 7 2 &2 AWz in vivo HOVEELRIZCEB W T, #Et L7222 v — 2 OFHICL-1
PLik (3A2, 7AD) X, BHEA RIS TICHCVERAIEEEEFETHZ AL NE o7, LL
FORENDL, RHAITAIEY — X LTHECERATHL EE2 BN,

A FFEER ZAEA & U7e HOV BB R O RTREMEN B
C BIFRTANA (HCOV) REELIX, A 26D, RO TIE CL-1 #1ER L
ECBIT DB AREDOEERFRE L E 2 L7=HL HOV BB EAR DS 2 B fE BAE &
LTIV, HLHCV IBEIZ AT 725t R A3 iR %, WEEEE TIZ, DNAf& ¥, CL-1 KiE
CKROLNTWD, IEFE, VA NVAEER Mz BWEZHEEDOR S ) —= v Z¥EIZ K
& L 7 ZEAI (DAA B A, direct-acting V. b CL-1 OMFEN KA A NTRFREY
antivirals) VEERER S NIEEMRREZ L WREETHL4 70—V DI IAE) 7 a—
FTNBR, EEIMHEY A VA2 DREDR H FAPHEOBSIIZRE LTz, 612, Zh
V. SRICAT THERIBRIELEE TS HE /7 v—TFAPRIL in vitro KA
DLELEMF SN TWND, HOV 2SFMRICE  RBRICBWTH BEREREEsT~T 2 &%
AT HBRIZIZZA PRI va s pT BAoMNhE Lz, FFIZ3 7 a—33ERIcTH
T 5 Claudin-1 (CL-1) NSETHBHZ WHOV LI EEEEZ R LI Z &0 6, Al
EBRBLNERY BERFTHD CL-1  EV—XL L THEBICEFRLEEZLNZ,
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EERFZAERN LT HRIZEL, FERIMHED
ANVADBRIIFEAERNbLOD, f5E
HTFOABEMEREIC L 2BENBRE I
HEER S D, I CTHREEIL, FiE0%
EMIZONT ORI L~V TORE, FL
T, in vivo (BWWEEBR) TOXRFED
= - HOV FHERRIC W TR LTz,

B. BFZEHIE
B-1 BEEMAIC BT DHCVER YR ETE M
DEEMTIE

PLCL-1HLIR DHCVE G R ETE M DO FEATIZ
X, Z3IETICHSL L-BEE - SRE
HOVEGEPRE R R & AV 7o, BRI,
LTFDX 54T o7e, a—0 847
[ a2—hF8RTL—F (2a—=7)
Huh7. 5. 1-8 il f& % 5x10* cells/well (500
p1) TEWT, HE#E, LTI TI0%
Fetal (Cell
Bioscience)-3EMZET X /B8 (Hyclone)-—
penicillin/ streptomycin (Wako) & &
D-MEM (Wako) % FH\ 7=, 37°C. 1 A,
COf v FaX—F TR L, HiE
Br& . 4FEDClaudin-1ERBIAZ0. 1~5
pgE el (200 1) WXL, =B
25C) T1ERfA v FaX— kL7,

Z D%, HCV (JFHIEEISERZK) 0
CV core® v /X7 BIEEE & L TI1. 56pmol/L,
MOI:~0.5ITHY) A EiekEt (200 4
1) 2z, =iE(25C) T2FMRR &
Teo HOVEZETeREMIZFRE . 500 1 1 OEEHy
CIEMAR A Peig s, £Claudin-IRERIGLIR
%0.1~5 1 g& 12400 4 | DFEHIT T4 B E
BT, &V 7 VOHCVEIZ DN

Bovine Serum Culture
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TIZLUTORETEE L, B0 mE1T
-7z,

B OHCV & X7 B (Core & v
N NSBH L RTE) IZHOWTIE, A
L 7way MEZR DB L, Fiki,
Novex NuPAGE Gel Electrophoresis—XCell
II Blot Module (Invitrogen) I AT A
K OVSNAP 1. d. W5 R s v AT A
(Millipore) Z FHVNTAT -7z, HFA%A500 u
1 OPBS T # . 100 4 1 ONuPAGE LDS
Sample Buffer (4X)IZ¥EfEL ., 13ul1%
NuPAGE 4-12% Bis—Tris Gel 1.0 mm, 17
well IZCHBEL -, Invitrogenftt~==
T IVIZPEWPVDFIRIZER B #% . Milliporeth
V= a TRV SRERIG 2T o T2, Bl
HCV core#iff (ANOGEN) %2, 000f%7#R .
HLHCV NS3#L{E (Abcam) %1, 000fZA IR,
PIGAPDHELIA (Abcam) %20, 000fFAR, —
wREiE (HRP-conjugated AffiniPure Goat
Anti-Mouse IgG(H+L),
Research) %2, 000f&H IR CTHW=, ¥ 7
FTADREHIE, BECLARZE (GE Healthcare)
ZHWT, v=a2 7 /WIEWVTo T2,

YL OHCY & ARNAROBIE L,
UTDE52AT> 7, #IdZ500 1 10DPBS
TP # . Blood/Cultured Cell Total
RNA Purification Kit (Favorgen) % FH
WV, w2 TVZHENRRNAE BRI LT,
100 ~200ng @ 4=RNA % FJ \» | qRT-PCR{%E
(RNA-direct Realtime PCR Master Mix,
Toyobo, FiklX~==T7/VITHEH) 12T,
HCVY 7 LRNAD EE & &#AT - 72, HCVG ./ A
RNAM HH FH O DNA 7° 5 A ~ — i,
AGGAAGACTTCCGAGCG X [6)

Jackson Immuno



GGGTGACAGGAGCCATCE AL L AV =,

&k EEHR OHCVIEEIZ DWW T, BUF
DX 51297 > 7, Viral Nucleic Acid
Extraction Kit (Favorgen) % H\E:%&
EEF L VHCV RNAZERLL . EEIX R
& [FERIZQRT-PCRIEIZ L D BIE LTz, Hik
T~ =a T i o T2,
B-2 ML UL TOCL-1FE DR LMD
FRES
1) A4 bV ¥ 7 v a r~DOCL-1D45H0
R BHCL-1E / 7 v —F AHEOE
=

a2 —4Fra— NI NN—TF R
(IWAKI) _kiZHuh7.5.1-8 #1 B % 1x10°
cells/24-well (Iml) TE W7z, 1HIZ5
pg? Ay b —NAHE R OECL-151K %
WML, 4B LZIT o7, £DH%,
JENRKAA V2= h—7 LT 5RO
PICL-1#14& (Life Technologies) Z A
THRERMaRazIT >,
2) AW oarDATTVT
A 123 BHCL- 1R D B2

A Nx a7 T )T
4 B E T 5 EE L L TBile
canalicular surface (BC) DRk %Z R 5
FERMBILTNS, REBRIIBCOF AL
NEBAZE T b HHepG2MifE &2 AV THRET L7z,
HepG2fifa a5 —4> 2 A4 71 a2— k
24RFVL— bk (a—=27) 1T1x10°
cells/well (Iml) TEW/=, bHBEIZ=
ko — LHE R & CL-1H1R 25 1 g/ml T
WLz, "¥T747arbr—néL
TTNFou (0. 1z g/ml) DALER (4T > 72, 4FF
fEg#E %, 5uM CMFDATBCZ ¥ L (37°C,
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10min) . BWEFEMBEIC TEOHEREH L
77
3) XA MPx 7 va N THEEEICK
TAHCL-1HE OB

A FNTx 7 arnnN) THERED
BIEWCIZZA Moy 27y arDi—u
BENWICEK SIS v MG LM
H3kCaco-2/ifa % AV TIT - 72,
Caco—2# i % Transwell chamber FIZF
TRALHIE Y — N ETER ST D, EDHE,
1, 10, 50 pg/mlDOECL-1HiE% EEIZHR
L., MR ETOBEREHOELEL R
BFRICEIE LTz, RYPT 47 ar br—
NELTEA My rvareEds
EDVHI BB C-CPEHEANTF K (ml9)
20ng/ml %z FAv 7=,
B-3  in vivo HCVERYLFEZERER|E

v FFiEF A 7~ A (uPA-SCID~ 7
A2k MitHilaZzBE L2 b D, PXB= Y
) FIBEREH T 2= 7P AL F LY
ANFELT-, MM, 12~16EE, KEI5 g
PLE, e T T 7.0 mg/mLlL E
OEEEZRIR U7z, BRAETIE, BRER
G e hTAT I VBEOELEEE
B LT~ U RZ3% (F4AL) IR Y 7517 7=,

oy b e—VHR, FiCL-15iEk (3A2F
ToIX7A5) &, ~ U RIEERNERE LT,
PEHRES A Z2day0o & L, FLEREEIX
day0i(Z30 mg/kg. day3iZ20 mg/kg. day7
1210 mg/kg. dayl0iZ210 mg/kgd L7z, #L
EEREIROFARIZIIPBS & AV,
FIEHER G O8RHRIC~ 7 RIZA Y
TG B L, AEEEKTLOX
10° copies/mLIZFH®RL L 72HCV (genotype



