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BRETRBEE

Claudin-1 8 E L-CEF RIS I ABREEESEDOHRELTD
BEKGRAICHIT-EFRAE

WEARERE ME BE HRERXF FPHNEFLH HA

MREE

AL, BEHERESINT: C BFRICIILR (HV) 2Z2&HEF., claudin-1 (CL-1) IZEHE
L. $E®CL binder (2 T=R 1] BIHEMERLT HOV REBEEEZRARET D &I,
BRI CRFFRDRIE - Bl s CL-1 ORR/I2— U D:EBBHZETS&ISKY, SEREI
BEERIS AR C BFAOEHMTFI - AREORIEERASL0THY . EROBRIZE.
NAABEA—-N—DBERE. EAEBOHMMRENERICKELRBIYFETES, FHARIE,
JEDCL-4 74 T=2R . C-CPE £FAL /= CL binder Hifif & A TH#A:M E B & B8R
*HMEEAL. HEID [CL-1 Z4r L1 HOV BREEFE) ZBRTHEEBMET H, HOV
BAETIEHEYSNNRAOEBEAKELREEELLH>THY., 12—y, UNEY UEE
TCHEYMILAZ Y JTICHT 2EHETEL BV REE TIZ HOVEEZRAK L L TOD8I,
SR-BI. LOLREARETEEN. ChOBERFHFEMNE Lz HOV BEBAEEZOBESRAONT
2500, READLEAEEEIEISINTUOAL, KRR CHRET S CL-1 binder 1X. B
DOEREEEEDEASHEIZLYTEICI LABBEONE,. EI94ILAFYYTIIRT DA
EHELNHE I, BREORERE. EHFEOERBONSH. N AHEL-H—DOFM. &

AEOHMNREORRFICZALERIATSND.
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FIBEIRME | M TBEA EEER
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BESEEEL H Bk
FEARME | KIRAF AR
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ERBRES F LR L E
W2 - AR

A BRAK

BE, BEHAETIZ 200 FANCEFLD 1 ILR
[CREELTHY, EM3FANCEFRICTKYIE
TLTWA. ¢ BFFRIcH LTAMTEDAERE
ELTIE, 45—y (RERECER

EUNREYY (D1 LVAESEEER OMFHR
FEULNELS, COBATETT L S0hDEHE
LARLOARBRRTHS. 2FY, BED2AIC
1 ANEFEEMASIEICEY, ZEMICIEEZRF
DIFMEL. FFHEBLED CBIFXAY 1 LXAZEHE
OEREHARIZELfTHhTETEY, £~ D81,
SR-BI (scavenger receptor class B type I) #°
claudin-1 AZEADEMHE L TRESN TN S.
HCVE2 EBE M claudin-1 DRSNS FERICHEES T
BETVRYA FP—2RITEYD 4 LRKFN
HMIEAICERYAENRDZEMD, claudin-1 O
RN ERICHEA LT claudin-1 & E2 EREOH
EEMETIHFERIRT H LM TENL R
EHEERAEHT L CEFXAREORRICES
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(I claudin ELNBIT 5N 53100, BREOR
claudin-1 HifkIZMRANEE 28I MK TH
Y, HiasMEE R S claudin-1 kD E
B LIz TIL—TIEREZEBTHS.
AWEIL, FHERZICESITACBFLIIILR
(HOV) ORREZEE (claudin-1; CL1) #&IE
B—Hy bELE=NHTD “C BIFROELNT
h - amE” . MEOEBEI (claudinbinder
[7o2d=Z ] BIHE) STRIKLES &
T5LDTHY . FHAEOERDOEBEELEL LV
HEMEEOA LG T NAFTREA—H—D
BHELENAEOMNNUEOERICLERECER
TE5LDTHD, ELHBEMRICK > TEEEF
TREIN “Fif C T LE" oFHiEicE
LTiE. BLARIILTOERARICINZ., EFEH
ICCEFXAORE - Bl CLI1ORBRNRI—20
EEBTERET A EICLYEMETSHD
THY . ERKMOTEKREAZEBIELELO
THbH, BEELIE. L BARIZELT. CLI
EEHOIABELET HEZRK (CL4) 288
& LT-#REFEER! (claudin binder ; 724 3=
A b)) OREEMEFERAL, (L4 723Xk
DOREERESATSVOBESLUVCLI 74
TZRMRIY—ZVTREBEL, £, &l
L1 7oA Id=R b0 CL-1 S ERET
L. ¥R CREFMABREOMRBEHEAT, TR
TFESAT)—ELU scFv SA4 TS5 —%18
EL.LAOHEEEZHETLI-, ChbDI &I
DNTHEBEEED D,

B. MIRA*
1. SEXASclaudin REHAOAESR
BELIAY 42 —pGTCL1, pSKCL3, pGTCL4, Z*
1=1& pGTCL5S . pGTCL7 % template = L T mPCR %
[Z&YFASDNAERBLT=, A5 cNAES
EHREBEFRTCOLE®R, pcNAS1(-) FiE
pFastBacl & ligation L f=, Ligation L #=
plasmid # KBEE (OH-5 o< transformation L 7=,
12 hr #lzS P )Lao=——%FEvys 7Py TFL.

LB/Amp (100 mg/mL) H{XIEMT 12 hr BER.
FILAY-SDSEICTTFXE FEEUIL -, B4R
Liz7S5RZ K& fhol TIEL., insert ORESR
Z{Tofz. Insert DEATE YO TLDI—4
I URBRET >, RISEZ RT3y
T AHEIAIC L #A8 (1.5 x 10° cells/well) %
28 RTL—HMEE L, ROABIZ, FPSURT
a3 EEFEIC lipofectamine 4 - L) &
plus reagent (4mL) ZRALy, 75X F (0.3mg.
pcDNA3. 1(-) . pcDNA-MsCL1/F. pcDNA-MsCL1/15t,
pcDNA-MsCL3/F . pcDNA-MsCL3/15t, pcDNA-MsCL4/F .
pcDNA-MsCLS/F . pcDNA-MsCL5/1°t, pcDNA-MsCL7/F
B KU pcDNA-MsCL7/1st) Z 52X 793
VL1, 48 BFREIEER. WZEUL. cell
lysates ZHB L f=. WL T= cell lysates ZA
LVT western blot 35 T&HE claudin DR %
BRL . &5IC Fig 1 ICH->TEREHEZRI
5,

2. claudin-1 Ff=I& claudin-4 #HZ /1%
a0 VADHE

claudin-1 E£f=(X claudin-4 D/ ¥ 071 JL
AEBETEEHICE&cladin BB TSR FE
BEL -, AiklX pGTCLT E7=1% pGTCL4 % PCR ;%
[ZT mouse claudin-1 F£7z1& claudin-4 @ full
length F7=1% 1°* loop L ZFIEIEL. ThTh
Notl/Xhol, Pstl/Smal E£1=1& Aonl THREBE.
pFastBacl & 7=i& pFastBac1-gp64 (TEAIAA T,
HAHAATF plasmid # £ co/i DH-5 «a Iz
transformation Lfz, 12hr #&ICI S La0=
—%Ey o7 yvFUL. LB/Amp (100mg/mL) &KL
T 12hr $EE#, FILHY-SDS KIZT plasmid
ZEUR L =, EUR L f= plasmid & Xbal F1=(& Apnl
WMEZE L., insert OBEREE1T o7, Insert
(claudin-1) AA->TWBEBDLNhZ 4G TIL
% Mini prep L. >—V TV ADBFET -2
RICEBELEATaO91 )L A4 claudin-1
FfzlE claudin-4 (BV-CL1 & BV-CLA) =FhFn
MOI 5.0, 2.5 T ST9 #ARa (250 ml) ICRRFEIHE.
3 HEBEELf=. BELEHNSEEED (4,000




xg) 12& Y budded baculovirus (BV) #ERL
-, BIIRLEBY OEBEEELER&RIC,
0.1mg/lane T SDS-PAGE 1=t L. & E #
anti-claudin-4 mAb I T claudin-4 D FIR Z R
Ltz i . RUF4Jav bOo—L & LTOLAL
M lysate (2mg/lane) ZFRL =,

3. claudin—4 binder 8L XS ==

THROBE _

CL4RTR 77— ZHALVT, BV-CL4 & CL4 5
REBICEIRRI7—VERBROBELHA
t=. CL4 HBHBIZK D77 —US514TT—R
WROGRAEIE, FERL Library 1 & U
library 2 & YSEHKIZ & Y phage Z{EE L1=, 1k
& L 1= phage & 2% BSA (in serum-free MEM) %
A, 4 °CTIBEMIJovx T L, 20E.
FoHIOvEHLTEW - L#MRIZEmML., 37
CT2BfA o FaR—Tarvliz, EHIC. F
DLEEXZFOHTO VXS LTH I CLA/L 5EEE
[Z@HmL., 37 °C T 2HBMAvFa—arl
fzo £ ¥R~ 31k, MilaZENIL. 50mM
HCI IZEEE L. 4 °C T 10 iAo Fa~r—3
T B E(C&Y phage ZR/BE S -, ERL -
phage Z KISHE TG1 (0.D. = 0.3- 0.6) (TR
#. J)EO—ILA My DERE E titer check
ZiTot. RIZBV-CL4 [2kBIT7—DS54TS
) —BBROMERAEIE, BV-CL4 (0.5, FFf=IE
1.0 - g/ /well or tube) %4 °C T—HBM >Fa
R—3a3 T B ETELISATL—FRERIEA L
JFa—TJICEMRELT, EH. 40% BlockAce
(0.4 g/10 nL # 100%& 3 %) TERT 285M7
AyFo Tk, H5H L& 8% BlockAce TTO v
F 4 L1 aTac phage & C-CPE phage DEE B
WEFMLU=, Z2RT2HBRIRGE. 100 mM HC
T phage Z Tl €. phage ZEUX L 7=, ERL
f- phage ZKEGE TGt (0.D. = 0.3- 0.6) [ZE&Z
cH. 40— TFT A RYICIEE L. titer check
7otz EBITHA—2FT ARV LEDOEEDY
A—2%Eyo97vTL. F4L9 FPRIZEKY
C-CPE phage DRMBEOHEERET L1

4, RTIFESA4TFZUEAVE-AI EEHT7

=SSP BRUCL-1 EERH

CL1 #&H|AXx 2O 91 JLA (CLI-BY) ZHLTA
TFESATSV—ERVNI77—234T5Y
—BRARDHEBELERAT, CLI-BVE 4°C T~
X aAR—L 3T BRIETAL/ Fa—TICH
it L=, 2 H. BlockAce (0.4 g/10 mL % 100%
95 TERET2HBMIDvFUIE, CLI-BY
#EMRIELi=a L/ Fa—7TIZPh.D. -CIC™ Phage
Display Library (NEB & YUEEA) Z#HmL. &%
BICES 77— C%BIELERY SFZ 3 [
#&Y3E L. Output/Input ratio ZEH L1-, BH
FRo—oFTCRARLIEZ77— UK (output
phage) 10uL % 107°-1075 = 2YT b ZAWTH
WU, B, NV EBENDI7—DS
4 75 1) &% (input phage) % 10°—10"" (=%
L=, FRO7—2100 L # 161 £ EhFh
BE#. 37 'C1 BEBEL. TOH. 2YTGA
i ESISITHEML, REY T4 LAICHERL—
# 37 °C THELf, BROO=—¥KZHATS
CETERDE,

ELISA %I & Y Claudin (CL) ~DiEEHZE
#rL7=, CL1-BV & CL4-BV % 4 °C T—BfA ¥
R—4,avT 3T ETELISAZFL—MZER{EL
-, El484c L 7= CL1-BV, CL4-BV o ELISA 7L —
M. 27— (1.0x10" CFU/ml) ZFML T,
HRP-conjugate anti M13 mAb /RS ETCL £
B L -,

5. scFvEBRE® FACS f##

scFv SA4751)—&Y, CL-1 HIBRMBBEZRALTE
ERLT= scFvB /A9 B (D CL-1 ~DHESHEREHTL
t=. CL1 3£IR L #AH2 1x10° cells/well &735K5
1,000 rpm. 2 S CEOLFAR LML T PBS
Ff-1% scFv EEEZ% 10 ug/100 ul/sample 755K
SN0, vortex L. 1 BFfI R G S 7=, 1,000 rpm
2 HTCEDL. 0.2% BSA-PBS-0.1% NaN, Zf1Z T 3
El%#L . mouse Hi His—tag Hiiik% 0.5 pl/sample &
BAKSHEM, vortex LT-#. 612 1 BRRKSE




125 1,000 rpm 2 73 TED#. 0.2% BSA-PBS-0.1%
NaN, /0 X T 3 [E % 4 L . Goat-anti mouse
IgG(H+L)-FITC % 500 {f§HIRELADH &5 30 A&k
ZHETTERZHET -, 1,000 rpm. 2 9 TEOLAS
L=#E DALy Z 0.2% BSA-PBS-0.1% NaN, Z 0
AT 3 E%%L 0.2% BSA-PBS-0.1% NaN, 200 p! {Z
BBEE-LDOE PL 25 p/300 pl 0.2%
BSA-PBS-0.1% NaN; (CxL T, £BITHILT
MR ELE AR, FACS Calibur ITKYEEHTL
T<o

C. HRER
HBRIFDIHFITE L HTRE.

D. & %
1. 88X A5 claudin BE MO ES

Fig.2 & Fig. 3 IZ claudin-1., claudin-3.
claudin-4. claudin-5, claudin-7 @ Ful | Length
BLUIst L—TE+S50RT70v3v L %
REIIRE>7AOy FCTHRELEEREZTL
fzo £FF A5 claudin IO Ful | Length
DN FHRERTE, claudin-1. claudin-3.
claudin-4, claudin-5. claudin-7 Z#REfEIZ%
Ry 5L MROERNTELEEZADND, b
[T, EHITFig 1 SR> TREMERILES
EoTLVA,

2. claudin-1 £t claudin-4 $ABZ /¥
2074 JILADEE

Claudin-1, claudin-4 #HB/NF* 2102/ ILA %
RS B8 claudin-1 full length &,
claudin-1 15t loop ZHAMEXF-TSAIF%E
Fig.4 (A) ITRLT=. RIZTHOD claudin-1 D
RBRFz vV %To71=.

Mouse claudin-1 full length Z#AHRAA T
pFastBacl (& 7 4> I, claudin-1 15t loop
(Pstl/Smal version) % # & A A f
pFastBacl-gp64 1% 8 4> F)L, insert OFERA

TEf (Fig. 4B). (). %8, claudin-1 1 loop
(Apnl version) 1X 3 EIFTH =A% insert [XFEEE T
Fhotz, ShEDS35, 4 U TNIZD21T
D= I ORADBEHEToET A, claudin-i
full length Z#&iAA TS pFastBacl L 4 4>
JL. claudin-1 1°t loop (Pstl/Smal) ZE#EARAA
12 pFastBacl-gpb4 (L 2 4> TN —O T RAD
BEHAE LM T,

Zizclaudin-4 \¥1O091 VWADEREHED
L7=. 250 mL OEFEM S BV-WT 1X 6.1 mg/mL.
BV-CL4 1£ 5.6 mg/mL DHL DA 250 - L F2EUR
T&Ef, &olTwesternblot k&Y claudin-4
DRBEHEE L& ZHBV-CL4IzDHAclaudin-4
DORBEHIEETES (Fig. 5,

3. claudin-4 binder #fALEX2)—=

JROEE

Library 1 & W library 2 #BWN=77—2
FEETEIZE S Claudin-4 %I L Ml ERALV=
N U484 Fig. 6 (TSR L=, Library 11
2nd TKRIEZ: ratio D EFHAEH o F-DIZHL
T. library 2 Tl& 4th round T ratio ® LFA
RHohtz, ThoDl & &Y, Claudin-4 %R
L HRIE D 7—UBBRO V-V TRICEMT
HodEEZLND,

RIZ Library 1 8KV library 2 #RWM-T7
—ORERTEICEKD BV-CL4 ZRALz/vZY
THREFig. TITRLf, Library 1 5&U21C
BLWTO4EEEY O—- BRIz, Thb
DTELY.BVCLUAIET7—URBRIY—=>
TRIZENTHHEEZ DN D,

4 RIFFSA4TSVERAV-CLIFEEME D7
=S0IR=V T RUCL-1 EERIF
CL1-BV #EMiE LA L/ Fa—~TIZ CIC
peptide library ZAHWWT/AVZ VT %1712,
R, N T ETozE T A, 1S round A5
4% round [ZHMFTH B Output/Input ratio
MEF L (Fig. 8), 1t round & 4* round @




output phage M5 139 A—2CFEV I T Y
TLO—OIVREMLEECA T 2O—UR
BEH A, 2 9 O—UA S B #F LT (BFEF
DEFBTT—2IERET ), oIS A T7—D,
BO7—COCLEEMERTLLECS. CLID
HEHT (LA ~DIEESHELBRESNT Fig 9.

5. scFvEBE O FACS fi##7

scFv EBE® CL1 ##&1% CLI/L g%
FAUL = FACS Ik YUEET L7 (Fig.10) . &R,
SATS)—&Y, Bonf-LWTFhDEBED CLI
BEEMNROHLNT-,

E. &3
1. claudin-1.claudin-3.claudin-4.claudin-5.
claudin-7 ZHIKJ 5 L O IERINTE -

2. claudin-1 E£#=(Lclaudin-4 $EAHH# X /&
A0 WAIMERTES:,

3. Claudin-4 %318 L ffif2 & BV-CL4 ZHWL\=X ¥
J—— T ROBENTET,

4. CLI-BV ZRAWV=D7—C354 T35 —RER
EHEBLI, RIFFESA4TSU—&Y, CL1 #
BRI —CERE L.

5 scFv o4 T —m b\ scFv EAE(L
CL-1 ~DfEEHEF LTV,
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L cells (1.5 x 105/well) Collection

on 24 well plate
24 br 48/hr J\

Transfection with lipofectamine plus

Transfected L cells (1 x 10%cells/dish) Single colony pick out
on 100 mm dish + G418 (500 pg/mL) (20 clone)

J{, 2 week ;T R

Transfected L cells Hecti
L on 24 well plate + G418 (500 ug/mL) Cj\“ on
’ >

Transfected L cells Collecti
n 12 or 6 well plate + G418 (500 uglmL)jI\ eetion

L

Fig. 1 The Stratragy to Establish Stable Clone.



k]
WwT MsCLUF WwT MsCL3/F WT MsCLAF
Mock MsCLVIst Mock MsCL3¥/1st Mock

Fig. 2Transiently Expression of Mouse Claudin in Mouse Fibroblast L Cells.
L cells were tranfeccted with pcDNA3.1(-) inserted with several mouse claudin cDNA.

After 48 hr, cell lysates were prepared. WT; wild type L cells, MsCL1/F; mouse

Claudinl

Claudin3

Claudind

FLAG

B-actin

claudin-1 full length, MsCL1/1st; mouse claudin-1 EL 1%-mouse claudin-4 chimeras,
MsCL3/F; mouse claudin-3 full length, MsCL3/1st; mouse claudin-3 EL 1%-claudin-4
chimeras, MsCL4/F; mouse claudin-4 full length.



- Claudin$

a— Claudin7
- - Claudind
U — — FLAG
T Y D e T D S W f-actin
wWT MsCLS/F wT MsCL7/F
Mock MsCL5/1st Mock MsCL7/1st

Fig. 3 Transiently Expression of Mouse Claudin in Mouse Fibroblast L Cells.

L cells were tranfeccted with pcDNA3.1{-) inserted with several mouse claudin cDNA.
After 48 hr, cell lysates were prepared. WT; wild type L cells, st-claudin-4 chimeras,
MsCL4/F; mouse claudin-4 full length, MsCL5/F; mouse claudin-5 full length,
MsCL5/1st; mouse claudin-5 EL 15%claudin-4 chimeras, MsCL7/F; mouse claudin-7 full
length, MsCL7/1st; mouse claudin-7 EL 1%-claudin-4 chimeras.



(A)

Norl Xhol Patl Smal Kpnl Kpnl

Claudin§ full kength taudin- EL st Claandin-! BL ist
( pFasiBac! } pFastBaci-gp6d _] (—‘ pFasiBaci-gptd —]

()  Claudin-1 full length |
wp 1Q3EODs 1® Y

(©) " Claudin-1 EL 1st PsI/Smal version

w b1 @R 5 ¢« DROWWLR

e e S = WE w8

Fig. 4 Mouse claudin-1 expression plasmid.

(A): Design of full length or 1%tloop of mouse claudin-1 expression plasmid.

(B), (C): The results of the plasmid digested with restricition enzyme. pFastBacl
inseted full length of mouse claudin-1 was digested with Xbal (B). pFastBacl-gp64
inserted 15 loop of mouse claudin-1 was digested with Kpnl (C).
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WT-BV CL4-BV CL4-L cell

Fig. 5 Expreesion of claudin-4 in BV-CL4.
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Ratio (output/input)

4.0x10*

3.5x 104

3.0x10¢

2.5x10¢4

2.0x 104

1.5x 104

"Fig. 6 . Enrichmentof phage clone by claudin-1 expression Lcell

Library1

biopanning.
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Ratio

B 1stround
1.0x 104 2nd round
3rd round
1.0x 105
1.0x10°¢ g-
1.0x 107 g'
1.0x 108
1.0x10"*

Library 1 Library 2

Fig. 7 . Enrichment of phage clone by BV-CL4 biopanning.
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10'5':

Ratio

105 ;

10-7 T - -
1 2 3 4
Rounds

Figure 8 Enrichment of phages with affinityto CL1-BV.

CL1-BVs coated on immunotubes were incubated with Ph. D.-C7C™ Phage
Display Peptide Library at 2x 10" CFU titer (1¢tinput phage). The phages
bound to CL1-BV were recovered (15t output phage). The CL1-BV-binding
phages were subjected to three additional cycles of the incubation and wash
step, resulting in 2"d, 3 output phage. The ratio of output phage to input
phage titers was calculated.
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OD450 nm

1.8-

161 [] wild-BV

' CL1-BV

141 B cLa-BV

1.2-

1.0 -

0.8-

0.6-

0.4+

0.2

0 ' et |
Vehicle ScFv A 4-A1 4-B2

Figure .9 Interaction of the C7C phages with CL-displaying BV.
CL1-BV-bound phage clones were isolated from 4th output phages, and the
interaction of the monoclonal phage with CL-displaying BV was examined by
ELISAwith HRP-anti-M13 Ab. Data are means = SD (n=3).
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Figure.10 Interaction of scFv proteins with CL1/L cells.
CL1/L cells were incubated with the scFv, followed by FACS analysis using FITC-
labeled antibody
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