O (V\( [20 /{ ) /“ 

JEAE TR AT SR B
= Bt in BA FE HEEAT JE 5525

Claudin binder 1&ffif 2 UV &~ Y — 2 Z2F|H L7z
RO B2 W - 15RIEDOBIZIZEE 3 55T

YRk 2 1E  BREMEREE

WroeEE I B3R

W 25w (.2 0 1-09-2E s 47H



REFBF AR MBI &
=R b s B S E AT SR 5

Claudin binder &ffi+/ V&R Y — AL ZF| B L7
RO BIZE - 1REEDOBEFRIZET A5

TR 1K RIEHTRHEE

MoEEE T B3R

YRk22 (2010) &£ 44



. BIEWMEBE
Claudin binder{&ffi7/ YRV —LZFAL-LREORIZ
(ZBET 5 HR

- BREDRS

EREX

1. SHEHRHE
1. Claudin binder{&ffi) RV —LDRIEIZEET WK

2. Claudin binderDAISLIZEE4 2L

T 0 B 5A

[, FRRROFITICEHT S —ER

V. BIREROTTY - AR

217

31

36

39




BEEFEHHPUNREHE (ERUBEARMETRESE)
BiERmESE
Claudin binder &ffi}/)RY—LZEZHMAL- L REDOERIZH - 41K
EDRRICEET AR
HRRES A 22X XIRKPXER FPHRH #3g

BREE

FHRRIE. HREEOF/URY—LE#N B LW claudin (CL) binder i fif 2 A S;EAL . L EMKE
EDBEPFAAUNARBOBEGIEZRET IO TOEDNEEEEEHLI-ABEF/URY
—LZRIHL. EEEBMEAN. KIRKPEA DR LTI ERERMARER (R—/—4FX) L5
BEL, F/ATAOVELTOERIEEBIETIOTH S,

RHOESIZ ERRICAT-REZBRIE. B2EHICERL. EHIARTILI2HY. BS
REMNMRZIALEEFOEZSHRHBE (10°EL OB 252845, Hif-AEEBIES
RN - ABRZORMENERROBEEE-> TS, F/URY—LIZEKE - BUKEHERETY
N)—TEHLE VAVE R FE2RBEREEMHTEILND, AR EICE T ERBEEIESF /A
T4 ELTHBHINTVDE00, BEEMYFT VRS FRRELUVCEDIN OB ELEA A—SY
EFREOBRELEE-ST, BEEBOINELHI EREBICESLE T /AT U BRITIZELGEAT
W3,

BREEFTIKERRIN—TTIE. HMBOCL binder T FHVTHEBRBEMR S &
(PCT/JP2008/61723) B LU CLIEEREMERIZAIE . M Eo HAIHEMNE AL THHECL
binder DEHEHEEL . I BE DVH U FISEHRE R (WO02006/028129) , BERESEHRAFEAF /Y
RY— LM (ST IVF /YRy — L) (FF2005-168312) E AV TEA—S T2 0 | MR OH
BRERICHILTVS. ZREIX. Cho B ORME2RMEL. (S o EER)-#UVElRE
ICBRHT ACLERNEL-EREE RN AR EORHERA 210 THY . MAIE - BLfEE
FhiEZ-T—<THD,

TRk 21 F£EIL, BEFED CL~4 binder (C-CPE)ZFLVT CL 2FI AL -5 A MBI O A geit £ 544
FRHTL . 3730 CL—1, —4 binder MEIHZEI A=, SHIT, C-CPE # AL\ T CL-4 $EAIM YR —L4ES
FHEHREL. CL binder IFERV—XERDZBIESATSDERER A 1=,

A BRER

AHZEIL, I B DClaudin (CL) binder&B LU F/
JRY—LEMEZMEL., EEMRE BRI
RUMNHSHBOBREJIFEWBEELETLTS
EEFEA (TOBHERECLEFALL. 91T
DERERRDE-ARAF /AT EME
FTHEEBNET S RKARELTRADE 16T
BETHY, BHEESZEDINEHOILEREDRIR

NERODEBEEHEEOREE>TLS . ER
ROSEZEXREEIEZEHMICHKEL. B
ITEERTHIEICHY . ERESEENRERZR A
L=-BIFDEZEHOREBE (10°EU LOEM
R)EEETDH. H-LEZH ARZOREN
AFLlhoTD, LERMEEMAEILT L. S
BAKEAAMNSCEERMICEERL., MMM
HICRETHCLERBMICEHLU-IRETIEREE



BB eMD. CLUAVEERIATIEEL
BHAAVIMN S HBOEERIEZF ALFREDS
Wi AEEDORRICENIEEA NS,

LEOEEEREL. FRAEEITEFOCL
-4 binder(C-CPE) :EHEMMBERTF (PSIF) &
DRHESELGEEHMLCLEEMEL-EAEE
RO E MBI L =, 51T, FTIRCOL binder
DB ERHA =, £f=. C-CPEZCL-4 binder®
EFLHFELTHERL, URY—LIEHELZ
E5EL. CL binderiZERADS 1T SUEERL
T=o

B. MRAE
B-1. pET-MCS-PSIF D{EH
F£9 . Histag IAEBEERBISAZF
pET-16b (Novagen Inc., WL, U.S.A) [Z, TILFY
O—=v454% 4k (MCS) #H#H1AH. pET-MCS
F{EBLT-, PSIF £IMTS RS pPBV-PE40 8%
F LT, PCR%[ZT PSIF DNA ¥ & 18180 7=,
PCR I & .
—GATGATCTGAGCGGCCGCAACCCGAGGGCGG
CAG -3’ , Notl site is under lined)& reverse primer
(5' -TCCAGATCTTTACAGTTCGTCTTTCTTCAG
'GTCCTC -3, Bglll site is under lined)ZALVT.,
KOD-plus (TOYOBO CO., Osaka, Japan) #FAL T
#MiExEl, Bohi- PCR ¥ % PCR
purification Kit (QIAGEN, Hilden, Germany) #FL)
T DNA $8%1TLY, Notl, Belll #FLNT 37 CT
— M EIFREERAEL, 7z/—)L/900KRIL LM
H. I8/ —IVikB %47 o1, pET-MCS % Notl,
BamHI JLIBL7- pET-MCS & PCR B 5% T4 DNA
ligase #FALVT 16 CT—SA ¥ —avRIcE
fFotz. BS54 —aV EMEXRBEICH
HiRlL . SAIRERHEUL. 1Y —bDOHRE
otz 1V H— BRSNS TILIZDNT
L—H IV AEHERL ., pET-MCS-PSIF &=,

forward  primer (5’

B-2. C-CPE-PSIF % I8 77 5 R = F
(pET-C-CPE-PSIF) D&
C-CPE M &{EF% pETI6b [CHARAATL

pET-H,PER (KR KZFMEMBATN EOR
BT LYt 5)%#E LT PCREIZT C-CPE
DNA Bf B4 BigLT =, PCR IZI&, forward primer
(5" ~-GGAATTCCATATGGATATAGAAAAGAAATC
CTTGATTTAGCTGCT-3', Spel site is under
lined)
~GGACTAGTAAATTTTTGAAATAATATTGAATA
AGGGTAATTTCCACTATATATG-3', Ndel site is
under lined) Z ALY, KOD-plus (TOYOBO CO,
Osaka, Japan) ZL\THEIESE R, Hohf
PCR Y% PCR purification Kit ZRULVTHESL.
Spel/Ndel ZfLVT 37 CT—HHIRBEERLEL
-z, Dz /—)L/o0ak)L Ll T2/—L
B % 47 o = . pET-MCS-PSIF % [ # I
Spel/Ndel ZFLVT 37 °CT 1.5 BRRAALIEL =&,
Jx/—JL/2aak)L L, T8/ —IViEERE
To1=. PCRET KA B LU 2—% T4 DNA ligase
ZRAWLT 16 CT—IRS 17— av RIGZEITo1=,
Bohl=SA445—avEmEI7z/—IL/2a0K
JLLHIH . T2/—)LiRBRLT=1&(1Z, Ncol ZHL
T 37 °CT2 BEAEL,

Bon=TSAIFTREBEEICKERRL,. X
BEAEIRLT=. QIA prep® Spin Mini prep Kit [ZT
KBEXYTIRAZIREFHL . Neol REIZXRYA
VY — OWERET o= 1V —bOEERSN
BT NIZODNWTY—I TV REHERL.
pET-C-CPE-PSIF #%1=.

& reverse primer (5’

B-3. PSIF & U C-CPE-PSIF Q¥R \
pET-PSIF Ff-I% pET-C-CPE-PSIF #XKiGH
BL21(DE3) (Novagen) [ZEBA#., LA FL—NZHE
% 37 CT—HEEL, B ROON=—% 20 {EE
wHPyFL LA EHh 100 mL 2T 37 CT—BRiRE
StEZ&Lf-, BH LA i 1 L [SEEREBL.
37 °CT 3 BfIRESIEE R, IPTG £RRIRE 0.1
mM E1EBESITRML, 512 3 BIRESBEL
f=. FD# 4 °C, 10,000 rpm T2 SRS BEL
TKRBEZEIIL. -80 CTHEBREFL=.
HREEREFELEKBEZEKLETHEREL. buffer A
(10 mM Tris—HC! (pH8.0), 400 mM NaCl, 5§ mM




MgCl,, 0.1 mM phenylmethane sulfonyl fluoride, 1
mM 2-mercaptethanol, 10% glycerol) % 1 mL/100
mL culture DEFETMA., KALLEMNRSEBFRL
BE% 40 #/. 3 BFTOKBEEZHERLZ. 4 °C.
14,000 rpm T15 S RELED S EEL . EBFEFERLE=,
HS5HMLSH 6 M guanidine/EDTA 10 mL, 0.1 M
NiSO, 500 pL, MilliQ 5 mL, buffer A 10 mL ZJEI=
FLEEILTHL: HiTrap Chelating HP (GE
Healthcare Bio-Sciences AB, UK. [Z, 9 HL7=
LEERL PSIF 8&U C-CPE-PSIF ZIBESH
T=o Buffer A% 15 mL FEL7=#. 100 mM imidazole
BHEE 10 mL BRI ZEICKYXKBRBAEDNEY
NOBOFEBFERMRBELERL-RIZ, 400 mM
imidazole JAH&E 10 mL ZHRLAHERE 1 mL 3D
SELTz, BHESE 12% RUFHYILFTIKY
IVEFL- SDS-PAGE [2&U4 Bk, CBB 6
IV, BHOEBENEEHShTWSE S
ZFEELT-, RIZ, PSIF, C-CPE-PSIF MZ{AH
SNTWBIESD/\NYI7—% PD-10 H5.LI(GE
Healthcare Bio—Sciences AB., UK.) ZHULVE=4)L
BBHSLIATNI5T4—IZ&kY PBS(-) (137
mM NaCl, 2.68 mM KCI, 8.14 mM Na,HPO,, 1.15
mM KH,PO,) ITEHLTz, HoML& PD-10 HS
L2 PBS # 30 mL L CEEELTHE. HiTrap
Chelating HP KUR@oh = BHE % 1 mL FL.
ZD#% PBS (-) ZRLTHEHBEZE 500 pL 325
WMLz RICOVIMBETNITSIUEEERELT
BCA™ Protein Assay Kit (PIERCE Chemical Co.,
Rockford, IL., USA) Z A WLVT . PSIF & U
C-CPE-PSIF ORE% 570 nm IZE TR IALEH
HEHLE,

B-4. Western blotting

12 RUFOYNLTFTIEHFILERNT
SDS-PAGE (30 mA/#. #9 1.5 B§fEl) #1To71=&.
TRANS-BLOTR SD SEMI-DRY TRANSEFR CELL
ICEYUSIILF DR INDE % polyvinylidene
fluoride (PVDF) fE_EIZ 240 mA T 20 HREEL
t-. 551, PVDF [E% 5 % RAF¥LI)LY/TBS-T
(10 mM Tris—HCI (pH8.0), 0.1 M NaCl, 0.05% Tween

20) [TRL T, BT 26MIRESL. JOvx sy
BEZITof=. TBS-T T 5 E#kSK. 1 KAk
anti-His=Tag mAb (2,000 {£# ¥R, Novagen, EMD
Bioscience, Germany) & 2 BIRESE 1=,
TBS-T TH¥iHE. 2 RHEK HRP EH goat
anti-mouse IgG (2,000 {£#& FR. CEMICON, CA) &
1 BREIREIE . BEBICIX. ECL™ Western
Blotting Detection Reagents (GE Healthcare, UK)
EFRVLEXLE X #7104 (KONICA
MINOLUTA MEDICAL & GRAPHIC INC., TOKYO,
JAPAN) ZIR{&L7T=,

B-5. #HREIEE

TR RIS MM L #ASIT 10% Fetal Bovine
Serum (FBS, JRH Bioscience Inc., Kansas, USA),
20 mM NaHCO,, 2 mM L-glutamine 2 & {
EAGLE' s MEM &1 (NISSUI PHARMACEUTICAL
CO., Ltd., Tokyo, Japan) ZFRL\T 37 °C. 5% CO,
EHT CHEEL, $5I2% 8 mouse claudin 25
BEtE - LR (claudin FIR L #ifE, mHAEK
FREFFRE S FHRERY AEX—BE
Thoits) (&, LROEHIZ G418 (NACALAI
TESQUE, Kyoto, Japan) % &8 500 pg/mb (275
AEIITFHFMUIE#hZFALVT, 37 °C. 5% CO, &
HTTHEELL,

EFELEEBSE MCF-7 #ER2I% 10% FBS, 20 mM
NaHCO,, 2 mM L—glutamine &3> RPMI 1640 1%
i (NISSUI PHARMACEUTICAL CO., Ltd., Tokyo,
Japan) ZRLVT 37 °C. 5% CO, &4 TFTTIHEL
=, Bl . ERFFEHE HepG2 MlAB KU
SK-HEP-1 #B&[% 10% FBS, 20 mM NaHCO,, 2 mM
L-glutamine %3¢ Dulbecco’ s Modified EAGLE
MEDIUM  (D-MEM) 1§ i (NISSUI
PHARMACEUTICAL GCO., Ltd., Tokyo, Japan)
L\T 37 °C. 5% CO, T TIHFELL,

ErERE B E Caco-2 #HARIL 10% FBS, 20 mM
NaHCO,, 2 mM L-glutamine, 19.4 mM D-glucose,
1% Non—essential amino acid solution (Invitrogen,
Co. Ltd) # & & D-MEM Hf #h (NISSUI
PHARMACEUTICAL CO,, L.td., Tokyo, Japan) %



LVT 37 °C. 5% CO, T THEEL,,

THRIERE 471 HARIIX 10%FBS, 20 mM
NaHGCO,, 2 mM L-glutamine, 10 mM HEPES & T
D-MEM 1% FBLVT 37 °C. 5% CO, T THE
#LT-,

B-6. A M claudin EIREER

L B LUEHE claudin IR L #MAZEIKS
PBS (=) 1 mL ICkUIEE Ty abhotILAIL
—R—lz&>THAL, MEEIRLE, KT
PBS (-) 1 mL ZmMAMERASE. 4 °C. 3,000
rpom T3 HRELSBEETL., ezl =
SIzCDBEEIERYRL, RUNHEER, LF
ZHEYBRE lysis buffer (1% Triton X-100, 1%
protease inhibitor cocktail &8 PBS (-) ZIA.
KALGASBERLESE 20 #H. 3 EITL.
4 °C. 15,000 rpm T 20 HEIRDHEEL. LiFEE
IRUMBR AR REERL-, MRERRIZ 4 X
SDS buffer 1Nz 5 HRAMMEL. KERYTIL
ELT=. 15% RUFTHUNLTERFTILERWNT
SDS-PAGE. Western blotting #4T-7=, Claudin
& H 12 [& rabbit anti—claudin—=1 pAb . rabbit
anti-claudin-2 pAb. mouse anti—claudin—4 pAb.
rabbit anti-claudin-5 pAb (— R $i{A; 2,000 {EFHR.
—rEuik: 5000 5% . invitrogen, South San
Francisco, CA) Z ALY, PVDF &% Re-Blot Plus
(CHEMICON international Inc., CA) TUZF)L—T
L1=#. B-actin (—R$ilAk: 5,000 {SHM. ZRin
{k: 10,000 {E& IR, Sigma—Aldrich, St. Louis, MO)
#HRELr-.

Caco-2 % 6-well plate (FALCON, Becton
Dickinson, Franklin, USA) [Z2 X 10° cells/well T
1BIE.1,3,5, 7,9 BBEICHlaZEUL =, Lysis
buffer II (10 mM Tris=HCI (pH7.4), 8.75 mg/mL
NaCl, 2.5 mg/ml T4 Fa—ILER, 0.38 mg/mL
EGTA, 2 mM SDS, 1% NP-40) #FWTIEEBEH
D REETL., LERIZ#E L T western blotting Z
1o71=,

B~7. Claudin—4 38 L #ii8(=xt9"% C-CPE-PSIF

DRSS DORE

Claudin—4 53 L #88% 96-well plate (FALCON,
Becton Dickinson, Franklin, U.S.A) IZ 1 x 10
cells/well TIEIEL | 24 BERAATIE B L=, $Ff#AIE
#h 90 pL (235, PBS(-)TERIEFRIL = PSIF
4, L<I% C-CPE-PSIF Z#2 B 05,1, 10 5 XU 20
ng/mL E13ES1Z 10 pL F2RMLIz, 24 BRA
%Iz WST-8 kIckUMMERREREL. &
well [Z SFEL3E (NACALAI TESQUE, Kyoto, Japan)
%10 pL $-o7FML . 1.5 BFHEIEER. 450 nm IS
BIFIRAEEEREL -, PBS () RN ORA
ErREELILTRBEOEREICBTIRAEED
HEHEERSD . £EFEELLE,

B-8. C-CPE L \I-FR EHEEER

Claudin-4 %35 L #l#a% 96-well plate (=1 x 10*
cells/well TIBHEL . 24 BSRARIIEEL 1=, SR
#h 80 pLI=3cHafk ., PBS (-) THREAIRLI=BSA
F1-1% C-CPE £#BF 0,01, 05, 1, 5 8XU 10
pe/mb 1B ESIZ 10 pL § DML, 2 B ALE
Lfzo &5IZ 100 ng/mL 0 C-CPE-PSIF % 10 puL
FoMmATz GREBE 10 ng/mL), 24 BEREIEER.
WST-8 kI kYl EFRERIEL =,

B-9. L #ifa$ LU B2 claudin F1R L #RRICx
% C-CPE-PSIF D #AR{EE 14 ElER

L #Ra 3 L UETE claudin 238 L #1#2% 96-well
plate 121 X 10* cells/well TIEFEL | 24 BERAATIE
FEUT-, SiffiatEh 00 pL ISXM|E.PBS () T
SR IRLT= C-CPE-PSIF #B% 0, 1, 10 ng/mL
LB ESIZ 10 pL OFmML. 24 BREEER
WST-8 kI kViBlaEFREZREL =,

B-10. E#HRA#EI= x4 % C-CPE-PSIF D#ifa{F
EHEERER

MCF-7 . HepG2 . SK-HEP-1 ffila % 96-well
plate [Z 1 X 10* cells/well TIEIEL . 24 BSRAAIIE
ELT=, PrldtEM 90 pb IZ35H#%.PBS () T
ERREFIRLT= PSIF ,L<I& C-CPE-PSIF % 10 uL
FoRML. 48 BERNTLIC WST-8 ZICkUHRRa 4L




FREAEL,

B-11. #MiIFEENDELSD Caco-2 MR T S
C-CPE-PSIF Qi8S = ER

FLarI Ik Caco-2 (TJ-undeveloped)
HRRIZHTIEEERBRIELUTOEYT21-.
Caco-2 #ifa% 96-well plate 121 X 10* cells/well
TRETEL. 24 BFRARTIEEL -, i o0 - L
1232 #1%. PBS (-) TERMEHIRLI- C-CPE-PSIF
% 10 uL 9 OFML . 48 BEREELE-,

—A.AVTIL Ik Caco-2 (TJ-developed)
HrEIcx T 55T HHREBRTIE., Caco-2 #ifE%E
96-well plate [Z1EiE#&. 2 BIZ 1 BIDEE TiEH
TRL.OVINIVMILLETRELELDE
FAUM =, 378401 HE 90 pL 23K, PBS (=) T
EXREAIRLT= C-CPE-PSIF % 10 uL 9 Dm0l
48 BEMEIIEEL. WST-8 RICKYMMEEH£T
L=, o

B-12. C-CPE-PSIF QffifaE 4Rt D it
-HERaEE, TER RIE

Caco-2 ffif@ 5 x 10* cells/mL, 200 pL/well
# 6.5-mm Transwell (0.33 cm®, Corning, Inc., N.Y.,
US.A) ITHEFEL . 37 °C.5%CO, &H- T CIEEL
f=o 2 BIZ 1 EOEE TiEhERZIRL ., #AD T
D E &% Millicell®-ERS (Millipore Corp.,
Bedford, U.S.A) (&5 TER DFIEICE > TEREL
fzo $9 2 B E. TER AR E LB 51 TMEM H it
IS3THEL., 24 BSRATIEEL- ., KIBE 10, 50,
200 ng/mlL 0 C-CPE-PSIF % apical l£L<I%
basal IZFAILTz, 57800 48 BRI (C TER{EZ A
EL. BMETE 100%&L-EnadEEEHL
T=o

*LDH XIZ K5I EE D&

C-CPE-PSIF O{ERIZKY, N B AR
L-2LESRH K REER (LDH)E (Bt LDH 8) %
RET B8, & well D apical BIOEELFEF 75
wl FIYRFa—T~5EL, 3,000 rpm T5 5
RE DL, EE#FEIRL: (B LDH ERIEAY

YT RICHBREHRIET 5/ AD LDH & (&
LDH &) ZRIZE T 5=, plate £-80 CTHEHEL
f=# 37 CTRELIz, EEETYRVFa1—-TIC
[E4RL. 3,000 rpm T 5 HRLED S BELIKRIZ, £
AZEIRLE: (8 LDH ERIERY VI, K
LDH BRIFEHTILELUH LDH BRIEY> T
L% D-MEM HBi#hZ AV TEDICERL &,
96-well plate (IWAKI Glass Co., Ltd, Tokyo, Japan)
1250 w9 2FL. CytoTox96® Non—-Radioactive
cytotoxicity Assay (Promega corporation, W,
USA) IZEEN D Substrate Mix 50 pL Zi&mL
f=o Plate T TER. 30 HHKER. B+
YMZ&FENS Stop Solution 50 pl Z3FAL . 490
nm [ZETIRAELZRELT-, ¥ LDH ERIEH
YTV ORFE TSR 100 pL hicitiEh
FHDELTHIEEMA =, LDH HHEE %) (&,
¥ LDH E(2d 95 LDH BEDE& TRLT=,

B-13. C~CPEyspsa13:5a—PSIF #IR FSAIFDESL

pETH,,PER # & & &L | forward primer (5'
-~GGAATTCCATATGGATATAGAAAAGAAATCCT
TGATTTAGCTGCT-3’, Spel site is under lined)¢

primer 5’

reverse
~GGACTAGTAAATTTTTGCTATTGAATAAGGGT
AATTTCCACTATATATG-3", Ndel site is under
lined) ZFLVYT PCR XIZT C-CPEyygsaa5aDNA
BT H & 8IEL , pET-MCS-PSIF [2/0—=2 45 #f
B #§#BAL. pET-C~CPEysep/015—PSIF FS5XIR
#EBILT-,

B-14. C—CPE,5sa/1 5154~ PSIF (D $5 8

C-CPEyagsa/a54a~PSIF ERE DFERL., 3ICH#
C-CﬁOT:o

B-15. 4T1 #k D claudin—4 FEIRFER

*Western blotting

4T1 MREIZH 115 claudin-4 DO FIRFERIL. 6
ICELTIT . Bh . EEBEDOAAILI Lysis
buffer II (10 mM Tris—HCI (pH7.4), 8.75 mg/mL
NaCl, 2.5 mg/ml T4 F L a—JLE, 0.38 mg/mL



EGTA. 2mM SDS, 1% NP-40) ZAWLTTor =,

*RT-PCR

AT1#HB8 5 x 10° {E#EMRL. PBS (-) Tt
#1%  High Pure RNA Isolation Kit (Roche, Basel,
Switzerland) ZFLVT. total RNA Ot #E{To71=,
MR D RL YR Lysis/binding buffer QFINA .
RILFvH A LTI, High pure T4ILE—F 21—
FI27FS54 1=, 10,000 rpm T 15 FELEL S B
L7=%I=. DNase RISHEZEMZ . ERTI15 HWE
L7=, Wash buffer | @/Wash buffer I ®THT L
#¥ & UT=#IZ, Elution buffer 42.5 mL T total
RNA Z#iH LTz, SBI2, &K DNA ZE2IkR
{t-% HH L1= RNA % RNase—free DNase
(BcaBEST™ RNA PCR kit (Takara Inc., Shiga,
Japan)) T 37 °C.30 SRREL-, #HL
RNA 200 ng % Takara RNA PCR Kit (Takara Inc.,
Shiga, Japan) ZFALVT, #EEL cDNA Z#/ Tz,
HEEE RIS, dT adaptor #FS54T—&LTHALY.
42 °C % 30 47,95 ‘C%# 5 9F. 5 °CZ& 5 7
To1=,

Bt cDNA ZFULT, claudin-4 BEFE L
UB-actin EEFIZHT S PCR RIGZE{IToT=,
PCR IZ1Z Ex Taq DNA polymerase (Takara Inc.,
Shiga, Japan) £fAL\, B\EMENEE 94 °C 30
R, 7=—Ur45 % 60 °C 30 P, MRREZE
72 °CIZEREL. 30 YA I NFTof=. T34 —I&
UTFISRLEBOERV, ERIGIE claudin-4
Tl 40 #RE. B-actin [& 30 A $ D47 o7z, PCR
EME %7 HO—R5ILITTHKEIL. claudin-4 I
600 bp {FiE M. B-actin [ 400 bp {FiED /U FE

Bl TMBEL T BEERIBZETH>TL
LY RNA (Non-RT) #[EI#%I1Z PCR L. RNA H1IC
4/ 1s DNA DEADENCEERERRL -,

<Primer>

Claudin—4
ATGGCGTCTATGGGACTACAGGTCC - 3’

primer : 5 -

Forward primer : 5 -

Reverse
CCGAGTAGGGCTTGTCGTTGCTAC- 3’

B-actin Forward primer : 5° -

TAGATGGGCACAGTGTGTGGG - 3’
Reverse
GGCGTGATGGTGGGCATGG - 3’

primer : 5 -

B-16. 4T1 #AR8(=%3 % C-CPE-PSIF DAIEE

AT1 #HRa% 96-well plate [Z5 X 10° cells/well
THETEL . 24 BERARATEEE UL -, A5 90 pL
[Tk, PBS (-) TEBEAHRLE PSF,
C-CPE-PSIF %L <[ C-CPEyysp1a15a~PSIF % 10
pL 3R N0 . 48 BEREI 1S WST-8 ikIC K Uille
EHFEEFRELE.

B-17. 4T1 $HRAE THEIVRDIESR

4T1 #18% Tripsin-EDTA ZFAULVTEYRL . PBS
(=) 1 mLZEMZMABERRESE. 4 °C, 1,500 rpm
T 3 SEROSEBETL. HlEESEL-. Ch
% 2 @RYBL-%IC EFERE, fla% 2 x 10°
cells/mL (2755 L5I12 PBS () CHRELf. PIF
JLT—J )L (NACALAI TESQUE, Kyoto, Japan)
FEEF T BALB/c ¥R (lifEtE. 7-8 HS) OB
REERE FI. SARLT= 4T1 #ABE%E 50 pl 97D, 27G
FHStERULTBAELT: (day0) .

B-18. C-CPE-PSIF DiiiEE R Dt

PBS (=) ZFH LT, PSIF (& 1 pg/mbL.,
C~CPEyg05a5154—PSIF 1 pg/mbL, C-CPE-PSIF (&
04 £1=1F 1 pe/mL ERRBESITHFRLI= 4T1 #
faxRiELE-aMN5, 8l 3 B E#RLVER
BEETYRDEKE 20 g HY 100 pL #HE5LI
uE. BRREEMCESFLAEZIEL. E
EXErT [BEEOERE (mm)] x [BEEOERE
(mm)]/2 mm® ELTEHLT =,

B-19. fii~DEREBHDMAE

471 AR HETR 35 HEDIIADKELY.
India ink (ammonia JK 2FE &L 15% ink) % 22G
ESSERANT S mL BIEALTIHZRAELE
#. MHEEHE L =, Fekete J&& (70% ethanol:10%
100:10:5)

formaldehyde : glacial acetic acid =



II—BREBELEELLZRIZ, AR (X35 IL—R)
TRE-EBOFESIVEGEBETHETH L
1=

B-20. #fiatsPaYET(d

FEEREIE Dunnett 3IBEZALTITL., B3
AY 5%RiE (p<0.05) DIFEHEENEDOhZE
Llze - RRIEEITERFIBOFHE = 4E
HERETEL.

B-21. C-CPE ZTE{E D 1A

C-CPE MiE{&F% pET—~16b (Novagen Inc., USA)
(2§ ALYz pET-H,PER 285840, RIETS17—
#RAUWLTPCRIZK->T.C-CPE X R AE/O—
=L FoO—=U WK% pET16b IZHEAL.,
C-CPE ZEREAERBRAV4—LLTHERLT =,

C-CPE R {KFI] plasmid 1 uL % BL21 (DE3)
(Novagen, Co., Ltd.) 10 uL [THRZ . K ET 30 9 MEF
EL.42 CT40 PRE—ravoE{TLy, K LET2
SHEBHEL, FD%. SOC EHhEFML 37 °CIz
T 40 SEIEELE. LA BT L—Moi§E—i
BEEL- 1 30=-—% LA KEH# 3mL T 37 °C. —%
REEEL-. FHLAKE 2 mLE6RITHEL.
50 pl 9 ORMEELI-KIBEAEMZ 37 CT2 B
HiREEEL-, TD%.IPTG REEXBE.2MH
URL . buffer A IZERRL . BERLBAL(ICKYTH
&, BOL-EF% HiTrap Chelating HP column
IZ7F54L =, BSLIZHEFE LT C-CPE mutant &
imidazole 1Z&k>TiAHL. PD-10 hSLERBWLTE
%% PBS (CE#RL. ERERICHEAL,

B-22. C-CPE @ claudin—4 §&& 15T

Biacore ZfLVT C-CPE ZTEED claudin-4 &
AHERFTL, . SISO ERLEIZL
Tzo

B-23. C-CPE BEE&ESA TS DR

C-CPE D& x-F% pET-16b (Novagen Inc., USA)
[Z#A LTz pET-H,,PER #£5EI &L, claudin—4 #5&
1B 59 5F3/88% nns BRSIICEMHRLT- reverse

primer & forword primer % i L) T . KOD-plus
(TOYOBO, CO0,, Ltd, Sience, USA) |Z&Y PCR %177
-7=, PCR E¥)% PCR Purification Kit (50) (QIAGEN
Sience, ISA) THHL., I5(CT2/—ILLRRICEY
RfELT=, T PCR EWM% pY03-atac IZHAL.
C~-CPE mutant DNA 5S4 7351 &LT=,

BEERTELT= C-CPE mutant DNAS A4S (&Y
EA—JLAMYY) #KLTHEAEL., 25 mL O 2YTGA
EHBIZANR ODgy = 0.09 [ZFHEELT=, 37 °CT ODgyy
= 0.3-0.6 EFTIRFIEEL . MI3KO7 helper phage
(Invitrogen , Co., Ltd) Z{MN. 37 °C 30 SRS
EL. 3z 37 °C 30 SERAEEL, FO&,
3000xg 10 FRLEDLSEL. KEBEZEEIR. 100
pg/ml ampicilin sodium, 50 pug/mL kanamycin % &0
L7z 2YT (2YTAK) #5ih 50 mL T 37 CiREIEEL
1=, 6 BFfEl#R 1,000x g, 10 SELROOEEL. FO L
BEEYRL., 512 15,660 x g, 15 min RO EEE
{1%eo1f=, L& 40 mL [Z¥L T PEG-NaCl (20%
PEG6000, Wako Pure Chemicals Ind., Osaka, Japan,
2.5 M NaCl, NACALAI TESQUE, Inc., Kyoto) A& 10
mL ZHmL. EEEEfM% 4 °C 1 BRMBEL. K
[ZHU 15,660 x g, 10 HELEOSEEL. MBRLER
Lwhk# NTE buffer (0.1 M NaCl, 10mM Tris, 1 mM
EDTA-2Na) 1 mL IZBfELT=#&(1Z 0.02 pm Dq/L5—
{(Millipore, Carrigwohill, Co., Cork, Ireland) ZFHL\T
BBL. ZDAKE C-CPE mutant 77—25475
YEmeLs=,

B-24. Claudin—1 binder D A7) —=4

mGCL1-BV % 0.5 pg/100 uL in TBS TAL/Fa—
7 (Thermo Scientific, Rockford, IL)IZRAL. 4 °CT
—KEdE T 5L TEMEELT,

E H.PBS (137 mM NaCl, 2.68 mM KCl, 8.14 mM
Na,HPO,, 1.15 mM KH,PO,) TAL/Fa—T% 3[[
PepLT=1R. 4% Block Ace 350 pLifinL. R T2
BEIJavx> Uk, £z, 77—U547351) 50
pL & 8% Block Ace 50 uL #BR&L. 4 °CT1 KD
Ay I Lz, TAavF o T DA L/ Fa—T%
PBS T 3 EkELI-Z. AV VI LEDZ—SS
AT5Y%&% 100 pL FL, BB T2 BMEBEL .



ZD1%. 0.05% Tween20 &4 PBS (PBST).PBS TZ
NENE 15ESD3%L. 100 mM HCI 100 pL {0,
4 °C.10 SEMERSE AL T CLI-BV IZHRALT
WBDP—%fREEEE =, 1 M Tris—HGI 50 pL %0
ZTHOIZHIL, J7— B RERRL:, 77—
A% 100 pL %2 KBHE TG1 (ODg = 0.4-0.6 IZFAEE)
300 pL &RAL. 37 °C 1 B E Y 5L TI7—
SHERMPEET-, TO®. LAG iFHhTL—k 2 I
BL—iEEL-, B8 LAG B TIL—bho TGI
. BILRYIL——FFLVT 2YTGA i TRIIRL .
REE 10%DT ) eO—)LERELI-#,.-80 CIC
BELR, &5, ARRELE TG hT7—C%
BRI, ERROFEEERYIETIET 2nd, 3rd />
T ETEoT=,

RV BOI7—OERESER-TA OT Yt
O—JLARYOEHFRL. LAG L —FRBIE.
37 CT—HIEEL -, {BIELT- LAG BT —M
San=-—%EFvy s 7y T L. 96 wel plate
(IWAKIGLASS, Co., Ltd, Japan) 2YTGA it 100 pL
< .37 C—MiERELL, BFA.T4—TVz
(Greiner Bio—One GmbH, Germany) 2YT-GA 500 pL
[ZHTEREASE 10 pL DI HEE | ODg,=0.370.6
T 10000 rpm 37 CTHEE: % . MI13KO7 helper
phage ZFMLI=, 37 °C 1 ERFFELI-#. 2500
rom. 15 HEEOLSEL. EEFEERE. 2YTAK it
1 mL/well 23R ML T 10000 rpm, 25 °CT—HEEEEL
t=. B A 2500 rpm. 15 HELROHBELI-%, LiFZE
EIRL. chEE/IO—2 77—k ELT,

96 well ELISA plate (Greiner Bio—One GmbH,
Germany) 12 0.5 pg/50 uL TBS/well T.CL-BV %
4 CT—MEETHLTEMIL-. EH.PBS T
3 [E%k&L. 1.6% Block Ace THIR 2 BRTOvF>
HLtz. £, ERUAETHERLE-E/VO0—21E
J7—S% 1/100 fEFRL. RIRE 0.32% Block Ace
< 4 °C.1 BI7nyxo L. BY #70vF 0T
#%.PBST3E%EEL. ALTAYF U LEE/SAO
—2I7—T% 50 ul/well TIRINL ., BB T2 BREME
Axdgf, FND% . PBST T 3 EHEEL. anti
M13-HRP mAb (GE Healthcare Bio—Sciences Corp.,
USA, 1/20000 IR in 0.04% Block Ace) Ai&% 100

pLRmMLTHEET 1 BRERSE = PBST TS [
g LT=1%. TMB % (Thermo Scientific, Rockford,
IL) 100 - L &KL, # 10 SRR, 2M H,S0,
(Wako Pure Chemicals Ind., Osaka, Japan) 100 uL %
MATREEELEL-, FD#%, 450 nm TRAEEZE
REL=.

£ 77U OEUEHREDTI=HD FLAG
ELISA [=BHLTIZ. anti FLAG antibody % 96 well
ELISA plate |Z 4 CT—Hi#ETH_LTEMELL.
FRERABICTIF—CARERMT HETITES
Tzo

B-25. Claudin—1 #5 & {4 5F 1

B0 C-CPE mutant JBEFHAI—FIN TS
pY03-C-CPEmutant Z#& &L . PCR [Z&kY C-CPE
mutant iE45 T ¥ 5 Z18IBL 1=, PCREWZ pET-16b
#EALT C-CPE mutant EHERBRAVS—ELT
J:: IRV

C-CPE mutant IR plasmid 1 pL % BL21 (DE3)
(Novagen, Co., Ltd.) 10 pLI=fNZ. )k £ T30 4 fE#E
BL.42 CT40 FEE—ravo%fTLN KET2
SEBEL-, F0O#%. SOC EhEFFML 37 °CIc
T 40 HREEELI-H., LA Eth L —NEE—
3| - 1 OA=——% LA it 3mL T 37 °C. —Bf
RREEL-, BB LAKEHhE 2 mLE6 KRIZHEL.
50 uL FORMEELI-KIBERKEMR 37 °CT2 B
BIEAEELE, F0O®.IPTG fIBEXEBEEZE
UL, buffer A [ZEEBL . BERLBLRLICKYRE
L. EOLT-LE% HiTrap Chelating HP column
1IZPFS4 LT hSLITIRFE L= C-CPE mutant %
imidazole 12&->TAHL.PD-10 h3LERAVTE
1% PBS [CEHL. EERICHEALE,

96 well ELISA plate 1= 0.5 pg/50 uL TBS/well T,
WT, mCL1, mCL4/BV % 4 CC—M##ET H_&T
E48{tLT-. ®H.BV # PBS T 3 BIii#L. 1.6%
Block Ace THIR 2 BEIOvF I ULl F£i-=.
C-CPE mutant IEk L THEMSIE. 02 20, 20
pe/mL [ZFREFNFRL -, AR 100 ul C-CPE
mutant &% =% L T 4% Block Ace % 50 pL i&0L .
4 °CT 1 BREIYOvFo S L. BY #J0vFUY



#.PBS T 3 E#kEL. ALLKTAVFLSLE
C—-CPE mutant j&i%&% 150 pL/well TiEMIL. BT
2 Brf{EAStE -, £D#.PBST T 3 HEZ*%iFL.
anti His—tag mAb ZFMLUTEET 2 BRERASE
1=, PBST T3[E3ki%L . HRP 1258 — Rif A% R L .
HRTI REMERSE., TO% PBST TS5 E#HkEL
1= TMBEZE 100 pL Z /ML, #9110 HEIRGH,
2M H,S0, 100 uL #MA TRIEEFFEILL -, FDH.
450 nm CTIRAEEEFREL=,

B-.26. C-CPE {Effi) RV —LDHB A%
Palmitoyl-Oleoyl-Phosphatidylcholine

(POPC):
Distearoylphosphatidylethanolamine
—polyethylenglycol (Mw: 2k) (DSPE-PEG(2k)) :
DSPE-PEG(2k)-N-hydroxysuccinimide (NHS) =63:
31:3:1(EJLLL) OIEHE 150 mg #TR/—)L 1 mL
I B M@L.NBD THRESANNLLE
Dipalmitoylphosphatidylethanolamine (NBD-PE) % Lk
SIEE O 1% (B &BAHKSICHMLI, COIEE
THR/—IVBRE 40 mL OUYVERBRER (pH74) I
NABRY =230 FTTEAL, EDOH%., TR
—F = TH AP T T2, SOYRY—LIC
DSPE-PEG(2k)-NHS :C-CPE = 1 : 400 &423&5ICiE
AL, 4°CT—BRIESE C-CPE ZYRY—LEKHEIC
BERL . 58, REIGED C-CPE IR IMEEICLY
&L,

Cholesterol

B-27. CLEIRMIA~D C-CPE IS8RV —LDIES
PEETE A &

TORABRMEFMA (L $A) 1T cL1, cL4 Ff(E
CL5 BIEFEEALE CLERBESE #RIZ NBD
THEHAETIRILLT- C-CPE RIEMHELIXBMURY—LA
(1 mg/mL) ZFML, 37°CT 6HREERSE. M
faExFER. FERL—F—BEMEICEY., MK
BFERITRMYATNIT- NBD SX)U C-CPE &Ry
— ALAEEELI-, £f-. C-CPE B&YRY—LOHIR
~ADHEEBMENE TS0, RAMAEERRELTE
&t C-CPE (0.5 pM) Ei=lFarvrao—)LéLTHomE
FIVIZY (BSA) (0.5 uM) 7F7E T C C-CPE &Y
V—L% ClL4 BRMIIICERSELHOMBADOHE

BOIMYAA T DOLNTEEL =,

B-28. B LU RIS SE cDNA D {E&]

3 %#%(C57BL/6. Balb/c, C3H: A& SLC)DTHR
(HEHE. 6 SEE) FRUMNILEA— LIk YERERL .
FRAMESRMAEERLz, SO -HBENS,
TRIzol reagent (Invitrogen) IZ&kY total RNA %#1%7-, 1§
S -BHEHFE total RNA A5 Superscript il First
Strand cDNA Synthesis System (Invitrogen) 2L TEL
TODLSIZcDNAZERLLT=, total RNA 5 pg 2=, 50
uM oligo(dT),, (Invitrogen) 1 pb, 10 mM dNTP mix 1 pl.
ZiB&L.DEPEC LE/KZEMATI10uL &L.65° CT
5 S HRIESE =, 212 10 X RT buffer 2 ul, 25 mM
MgCl,4 pl, 0.1 M DTT 2 uL, RNaseOUT™ (Invitrogen)
1 pL. SuperScript™ Il RT (Invitrogen)1 puL X T,
50° CT50% [, 85° C TS5 BIRIESH =, RNase H
(Invitrogen) 1 uL #MZ . 37° C T 20 HEIREEHE.
BRES S URHMIAE AR cDNA 28 1=,

B-29. —Z&§H1{L Fv (scFV)iBIEFDER

L5 DNA #FoTL—beL. . 7=—Y T BEE
50° CTI1 4/, BMERREZE68° CTIHRICHREL.
Table 1 [ZRLT= VL primer sets d5AL [ VH primer
setes ( 2 pmol ) & KOD-plus~-DNA Polymerase
(TOYOBO)%2FILYT PCR % 35 A/ O)L{Tof=. 2D
PCR E¥% QlAquick PCR Purification Kit (QIAGEN)
THEL. VLEIAE VHER &L=, VLETR E VHIR K
EToTL—hELTT=— U BE B3 CTIHMH.
BERIGE 68° C T1 5MICE&FEL. KOD-plus-DNA
Polymerase AL\ T assembly PCR % 19 Y44 J)L{5»
1=o 2 assembly PCR EE#&. Not | YA h£2HF T3
54 T — Yi5 (5 -GCCAGCTTTGGAGCCTTTTT
TTTGGAGATTTTCAACGTGAAAAAATTATTATTCGC
AATTCCTTTAGTTGTTCCTTTCTATGCGGCCCAGCC
GG CCATGGCC-3'). 8&U Nco | H1+£2HTZS
54 T—Y16 (5 -TTAGTAAATGAATTTTCTGTATGA
GGTTTTGCTAAACAACTTTCAACAGTCTATGCGGCA
CGCGGTTCCACGGATCCGGATACGGCACCGGCGCA
CCTGCGGCCGC-3)Z AW, F=—JL YV BE%:
65° CT1 7M. BERRIG#68° CTIHMIZEREL.




KOD-plus—~DNA Polymerase %L T PCR % 35 HA5
WiToT=e =0 PCR EE % PCR purification kit THR
L. scFv B{EFE{ERLT,

B-30. +A4—J 27— HAS1TSUDER

FER scFv BIEFESIBEENco | 8&UNot | T
RIBLF-, —H T, HEMLH Nco | BKUNot | T
RIBL-D7—USKAS4—pCANTABSE & T4 ligase
(Roche Diagnostics) EMHLVT 16° C. 16 BfS 17—
LAvRIEETolz. BoMESAF—Yav ENE
PCR purification kit THES L1z, oML 2YT BT
0D=0.3"06 ETIHELI-KIFE TG1(Stratagene) &.
MilliQ 7K C 3 EISESHRIEETTLY. 10% glycerol TRRENK
Bl TLyafL—oav @ T61 &Lz, & TG1 50
pL IZHL T BB OS/7—avEW 1 pL ZR
L. GenePulser Xcell(Bio-Rad)ZFL), 1.8 kV, 0.25 pF,
200 QTILYRARL—avETofz, TDE. 2%
glucose B 2YT EhERML, 1 BERIIEELI-R. £
O—ER%EEST 50 pe/mL ampicillin, 2% glucose BH
YT & THIRL . Petrifilm (3M Microbiology) IZHBFEL .
37° ¢ T—HEELE, Boh-HEERIOD-—
AT BET. SATSVHAXEH R LT,

B-31. S 4 L 18mer BIGFHTH DIER

754 < —. P-oligol (5 - GATTACGCCAAGCTTT
GGAGCCTTTTTTTTGGAGATTTTCAACGTGAAAAAA
TTATTATTCGCAATTCCTTTAGTTGTTCCTTTCTATG
CGGCCCAGCCGGCCATGGCC-3' ) & & U P-oligo4
( 5’ -CGGCGCACCTGCGGCCGCSNNSNNSNNSNNSN
NSNNSNNSNNSNNSNNSNNSNNSNNSNNSNNSNNSN

NSNNGGCCATGGCCGGCTGGGCCGCATAGAA-3" )
#25 uMIZERLI=HOEENR TN 2 L, 10 X Klenow
Buffer (0.5 M Tris-HCI, 0.IM MgCl,, 1mM DTT,
500pug/mL BSA)4puL. DW.EMA THRE 4opL ICL.
96°C10 4>, 70°C 5 43R, 37°C 10 43Fd. 16°C 10 43
Bi% 001°C /sec TRIGSE.AVTOTF=—U2T%
Fot=o CORERBIZ Klenow Fragment (REHiHER &
#)1 pL. 10 mM dNTP(Sigma—Aldrich, Inc) 1pL, 10 X
Klenow Buffer 1 uL,DW. 7 uL L. 37°C T 1B
MRSt =,

10

H#27FJL%E QlAquick® PCR Purification Kit TH® L=
# . QlAquick® Gel Extraction Kit THRDEEFEH
HUT=, g OHTIL 05 ub EFUFL—REL.
pCANTAB Hindlll (5’ ~-GGAAACAGCTATGACCATGAT
TACGCCAAG-3' ) 8 & T Not I extension (5’ -GTAA
ATGAATTTTCTGTATGAGG-3' ) ZFHL), 96°C 1 2.
65°C 1 M. 68°C 1 4T 35 Y 4(ILD PCR %
KOD-plus—I= kYTl SV L 18 PI/B%EI—F
TABIEFIATIVEEMLE. RBLES1TSVE
Hind (RS ) . Not 1 ITR>THIRERL
HL.pY03 FLAG I/RA—=2 L =,

B-32. SUHLRTFESAITSUDER

ZA48H4 cDNA Wi 5%, Hind Il XU Not 1 THIREER
SLIBL . OD, 2RI T AL T BIEFEERD.F
HEIBEECREL: pY03' FLAG(Mrol) &, /24—
FMFEEE 1:10 TRAL. T4 ligase (Roche Diagnastics
BXLit) £ LT 16°CT 16 BRSA 4/ —av Kb
EfTot=#. S5 —avEW% PCR purification kit
TEHLT, FH TGI (Stratagene®) % 2YT i
(Invitrogen™ Life Techologies)30mL THIFE K& 600
nm IZ8LVT 0D=0.4 ETHEEL. 3 Q TIEHRFRIE
7L, 10%5 ) A— )L (MBI EHRARH) B
7T 200 pL IZRULKA LI KIEE TG ISHL T
LI5S —aviEB%E 10 uL HRML. Gene
purser® 11(Bio—Rad Laboratories, Co., Ltd.) ZHL, 25
kV. 0.25 uF. 200 pL. TILIRAKRL—a & 721,
FDH. 2%T N a—REE 2YT A 790 pL AL,
1 BRI R L=t —#EE T 50 pg/mL 7UEDY
+/(Sigma—Aldrich, Inc.) . 2%% )L a— R (Sigma—Aldrich,
Inc.) &4 LB~Agar & #h (Invitrogen™ Life Techologies)
IZHBFEL . 37°C T 12 BREEL -, BOoh - M HER
aO=—¥EHRATBHIET,. S1TSVH A XEHEL
1=

B-33. SA4 TS DL —I T AR

rEan=-—mSEEICEYITYILIIA—Uhn
FS5RAZR%E QlAprep Miniprep Kit (QIAGEN)ZRWLT
EURL . FS54<7—156 (5'-CAACGTGAAAAAATTATT
ATTCGC-3 )& TS5 4T —158 (5 ~GTAAATGAATTT



TCTGTATGAGG-3') . & & U BigDye Cycle
Seaquencing Kit (Applied Biosystems)ZRWNTH A5
Wo—9 T AR EHEfT>1=, M. PERFORMA Gel

Filtration Cartridge (Edge Bio Systems)ZHRUVTEHESIL.

ABI PRISM® 3100 Avant Genetic Analyzer (Applied
Biosystems) [Z&Y DNA &~ T XL,

11



Cc. IR&BR
C-1. PSIF, C-CPE-PSIF ZEEHE DR

PSIF £&1¢ C-CPE-PSIF #IRTSRAIFT. &
BHEZHFBEILIRICABASNIXEEK% BL21
(DE3) * M HE &z # L . 01 mM D
isopropyl-B-D-thiogalactopyranoside (IPTG) E
&Y, BEEERRIE T, KIBEA D, buffer
AFBVTERAEERALL N EERFOED
BMEEFALET 7= T49BTRT 57112
KUFEBILT-, ERENSRE TETINHILECBB
e B KU His—tag FLIAZ FL V- Western blot
[2&YREELT=&C A, 42 kDa f15EIZ PSIF D/
K#A%., 58 kDa {43f1Z C-CPE-PSIF M/ KA FEER
TEf (Fig 1)

glﬂl{

A
C-CPE-PSIF
l C-CPEsests f l - PSIF I
S—— S————
Domainit  Domaini
8
CCPE-FSIF C-LPE-PSIF
Marker

kia

[ R
50—

40~

€88 staining immunchlotting

Figure 1. Preparation of C-CPE-PSIF

A) Schematic structure of C-CPE-PSIF. C-CPE-PBIF is a fusion
protein of C-CPE and PSIF. C-CPE is the C-terminal fragment of
CPE 194-318 aa. The dark area indicates the putative receptor-
binding region of G-CPE located in its C-terminus. PSIF contains
domain 1l and il of PE. Domain s critical for the escape of the
toxin from the endosomae to the cytosol, and domain Hil'is
responsible for the inhibition of protein synthesis. B) Purification
of PSIF snd C-CPE-PSIF. C-CPE-PSIF was expressed in £. colf
and isolated by Ni-affinity chromatography. The purification of
proteine (5 mg) was confirmed by SDS-PAGE followed by
immunablotting with antibody ageinst the his-tag. The putative
molecular weight of C-CPE.PSIF is about 80 kDa.

C-2. Claudin—4 %1% L #iB8(Cx9 % C-CPE-PSIF
DIRIEE S DE

C-CPE-PSIF RS EBE OREEIEEITS:
1=, claudin—4 I8 L #188 (CL4/L) 1239 54
EEMERE LT, CL4/L HIlE%E PSIF 1=l
C-CPE-PSIF T 24 B§RALIEL. WST-8 3kIT&Y
MR OREEZTo>z. TOHER, PSIFLET
(% 20 ng/mL LIBTHLMMEESENERESH

12

HLDIZRL T, C-CPE-PSIF TIXEBREKRENG
{ERAEE A EHESN, 10 ng/mL TI& 90%ELE
OHRIZGESMNBRINT (Fig. 24)

PSIF [FEETRMMRGESEERELY. AN
RS FLRELESL. IRA~BALEE
DOHEEEETRT, Claudin-4 1&, TOMRAME
BIZoS R BRBINE~D ST FIVEEFIITEL
TAERINEEATNAIEAMSNTING, LTzt
>7T.C~CPE-PSIF [& claudin—4 [Z#E& L&, T
VRH A=Y RITEYMBRAIICERYRAEL, i
EMEREBLEEZIOND,

A 0 esie
120 3 CCPEPSIF

100'
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Figure 2. Characterization of C-CPE-PSIF

A) Cytotoxicity of C-CPE-PSIF in claudin-4/L (CL4/L) cells. ARera 24 h-weatment
of CLAN. celiswith PSIF or C-CPE-PSIF attha indicated coricentration, the call
viabilitywas moasuredby WST-8 assay. Viability (% wascalculatedasa

p ofthavehicle.freated cells. The datarep tth £ SD of three
independent experiments. “Significantly differentfromthe vehicle-reatedgroup
{p<0.01). B) Compstition sssayusing C-CPE. CL4/L cellawere trastadwith C-
CPE ¢r BSA at tha indicated concentration for 2 i, andthen tha callewers freated
with C:CPE-PSIF (10ngiml) for 24 h. Tha cell viability was measu redby WST-8
assay, asdéscribed above. The datarepresentthe meani: S ofthree
independent sxperimsnts,*Significantly diferantbatwasn BSA and C.CPE-reated
groups (p<0.01).

C-3. C-CPE-PSIF Offifa{E = %(<$H1+4% C-CPE
HEDEE

PSIF [ZBIHTIXMMREEHERST . RHE
MEYELE LESSEHBRANRALIEED
AHAEEEERTENRESN TS, £C
T. C-CPE-PSIF O claudin—4 %I L #il~D 5
=AY G-CPE-PSIF () C-CPE % /LTS
H% . C-CPE £[EZEH|LL TRV ENEERER
[C&YRETLT=,

CL4/L #iBa% C-CPE FEf=l¥4METIIZY
(BSA) T 2 BRRiATALE % . C-CPE-PSIF ZimL .




24 BRI IC WST-8 SRIC kYA ORRBEST
o>fz. TDHER . FAEHIELT C-CPE ZiFMmLl
B TIL. C-CPE MREKFHIZ C-CPE-PSIF 0
HRREEE R ESh DI L, AEFIELT
BSAZRMLI=-#TIZ. BSADEBEIZEbLTH
RESEIEMGEhEZMof (Fig 2B), Li=Ht>
T. C-CPE-PSIF [& C-CPE #B{ir& claudin—4 &M
BEENLTHRESEHEZRELTLDILAR
gant-,

C-4. C-CPE-PSIF [Z &SRS EM D claudin $F
EMoRE

C-CPE-PSIF [X#% ® C-CPE #{IZMLT
claudin-4 EIRMRICHIREREEERTLION.,
MEBECEICHENENETLE. HRDOFEB®
BLHEIEREELIRAELLTYS53, 2T,
C-CPE-PSIF O claudin 2D TEE
claudin FIRMATE AL -HBESHERBRET-
T=o

FERICIE L #A8IZ claudin-1, =2, -4, -5 5%FHh
FhiEEMICHRBSE - claudin B L ik

>
L
eI
can
s/

Claydin-1

Claudine2

B [ c-cPE-PSIF Ong/m)
120 1 1ug/ml
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L cii/L a2t L CL5/L

Figure 3. Claudin-specificily of C-CPE-PSIF.induced cytofoxicity

A) immunoblot analysis. Lysatesofi, CLY/L, CL2/L., CLA/L or CL5/L cells
were subjectad to SDS-PAGE, followed by immunoblotting with antibodies
againstthe indicated CL. B) Specific cylotoxicity of C-CPE-PSIF. L,
CL1A, CL2/., CLA/L and CLS/L cells wers treated with C-CPE-PSIF for
24 h at ihs indicated concentration. The cell viability was assayed by
WST-8 assay. The data represent the mean + SD of three independent
experimants. *Significenlly different from the L cells (p<0.01).
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Figure 4. Cytotoxic specificity of C-CPE-PSIF
A) Expression of claudin-4in SK-HEP-1 and HepG2 cells. The cell lysates were subjected to SDS-
PAGE, followed by western blotting with anti-claudin-4 Ab. MCF-7 cellswere used as a positive
control. B) Cytotoxicity of C-CPE-PSIF in SK-HEP-1and HepG2 cells. Cellswere treated with
PSIF or C-CPE-PSIF for 48 h at the indicated concentration, The cell viability was measured by
WST-8assay. The data are representative of at least three independent experiments, Data are
the mean + SD (n=3). *Slgnificantly different from the vehicle-treated cells {p<0.01).
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Figure 5. Cytotoxicity of C-CPE-PSIF in TJ-developed or -
undeveloped Caco-2 monolayer cells.

TJd-developed cells were Caco-2 monolayer cells grown at
confluency for 3 days. TJ-undeveloped cells were Caco-2 cells
seeded at 1%10° celis/well in 96-well plates. The cell lysates were
subjected to SDS-PAGE, followed by westarn blotfing with anti-
claudin-4 Ab (A). The cells were treated with the indicated
concentrations of C-CPE-PSIF for 48 h, and then the cell viability
was measured. The data are representative of at least three
independent experiments, Data are the mean % 8D (n=3).
*Significantly different from the vehicle-treated cells (p<0.05),
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Figure 8, Effect of C-CPE-PSIF on TER and LOH releass in Caco-2
monolayer cells.
Caco-2 cells were grown on Transwaell chambers to form tight junctions.
When TER values were constant, C-CPE-PSIF was added lo the aplesl or
basolateral side in Transwell chambers at the indicated concentrations.
After 0 and 48 h of incubation, TER values were measured (A), and the
LDH release from the celi was determined (8). TER values and LOH
releass wers calculated as the ratio of TER valuss at 0 h and of the total
celtular LDH, respectively. Data are the mean & SO (n=3). “Significantly
differentfrom the vehicle-treated cells (p<0.08),
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Figute 7. C-CPEyswana1sa PSIF.

A) Schematic structure of C-CPEysesainsaPSIE. Thedark area
indicates. the putative receptor-binding region of C-CPE in ite:C-
terminus. Ameng 16 amina acids; Y308 and 1:315 (indicated by
italic letters) play-a pivotal rdle in the binding of C-CPE with
claudin-4. B) Cytotosicity of CCPE ragean2iaa-PSIF in CLAIL cells:
After a 24 h-treatment of CL4/L cells with PSIF, C:CRE-PSIF or
C-CPE  semynien-FSIF at the indicatéd concentration, the cell
viability was measured, The data represent the mean£ 8D of
three independent experiments. *Significanty different from'the
vehicle-treated group (p<0.01).
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Figura 8. Anti-imor activity of C.CPE-PSIF

A) Cytotoxisity of C-CPE-PSIFs in 4T1 cells. Callz were ireated with PSIF,
C-CPE-PSIF or G:CPE s qianPSIF for 48 h at tha indicated
concentration. ‘The call viability. was measured as above, Date are meant
SD. "Significantly different from the vehicle-ireated group (p<0.05). B)In
vivo anti-tumor sctivity of G-CPE-PSIF. - 4T1 calls (2x10% celisjware.
intrademially inoctigted into the right flank of wilce on day 0..and each
sample (5 mg/kg)was infratumorally injected on days 2,4, 7,9, 11 and 14,
Tumar growth was manifored by calculating fumor volume, Each paintis
the mean & SD from five mice. "Significantly differerit from the vehicte
(PBS)-treated group (p<0.05).
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Figure 8. Toxicity of C-CPE-PSIF inliver andkidney

Famale BALB/c mice(7 to 8 weeks old) were intravenouslyinjected with C-CPE-
PSIF at the indicated dose once (A) or thras imas parwaek for 2 weeks (B).
Seventy-two hours after the lastinjection, the serum aspartate aminotransferase
(AST), alanine amin (ALT)andblood nRrogen BUN)were
measuredby using a Test- WAKO kit. Data are prasentad asthe mean + SD (a=5).
Dataare representative of at leasttwo independent experiments.
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Figure 10. Screening of a CL1 binder
A) Entichment of phages with affinity to CL1-BV. CL1-BV coated on
immunatubes were incubated with the C-CPE-derivative phage library
at3.2x 1012 CFU btar (1stinput phage). The phages bound to CL1-BV
wers recovered (1% output phage). The CL1-BV-binding phages were
subjected to two additionsl cycles of the incubation and wash step,
resulting in 209, 34 output phage. The ratio of output phage to input
phage titers was calculated. B) Monoclonal analysis of C-CPE mutant
phage. CL1-BV-bound phage clones were igolated from the 3 output
phages, and the interaction of the monoclonal phage with CL1-BV was
examinedby ELISA with HRP-anti-M13 Ab. The most right column
indicates C-CPE-phage. -
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