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WFFERE R OMEEE (Z3C) : We found by comparative analysis of mouse rectum CMT93-1 and —11
cells that expression of claudin—2 caused increase of paracellular permeability. This
suggests that tight junction function may depend on combination of claudin species
expressed in the cells. We found that two cysteine residues (54C, 64C) conserved in the
first extracellular loop of claudin—1 were necessary for the formation of tight junction
strands and that replacement of 54C to alanine caused increase of transepithelial
electrical resistance.

BT
(BHAHAL = 1)
I EEE & &t

200 8HE 1, 500, 000 450, 000 1, 950, 000
200 9% 1, 100, 000 330, 000 1, 430, 000
201 0fE 1, 100, 000 330, 000 1, 430, 000

R

R
o 3, 700, 000 1, 110, 000 4,810, 000

WFZe5y B« [ty Sk

PR 53R « ABE - AR - Mk (B - J84AE%)
F—U—F:ZA MG, 7u—7 4 MilaEEtt, 7V —X77 7 F v —, LE RN

i

1. BRGSO 5

A MEA (1)) BT HEEH claudin
T, Dl b 2TENL R 77 —%
Rt L CTWA, claudin i%. N RKumé& C K
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protein kinase C MBHZEHA|T CMT93-11 #lifd
@ claudin-2 OFEI 2 NHI L. HliE R EE
DA% TER IZ XV FH~<T, CMT93-T Hifa &
e 5,

4. WFIEALE

(1) claudin-1 @ ECL1 ZE (& EGFP-C54A,
EGFP-C64A, EGFP-C54&64A 12 L5 % A MES
DIEHE & BERE D AT

DOF A MEBEIEAR LW HEK HaTo & A
kG DIECRE D fEMT : EGFP-C54A, EGFP-C64A,
EGFP-C54&64A Z %814 % HEK Mlfla & & A M
HOEFTHER 20-1 THOLHRIERE LT (K
1), 3FEOERMKIT 70-1 LAF L, M
WCRELE, Zhbofias 7)) —X75 7
Fy—iEIC LB LN, X1 MEED A
T v RIZRBD BN Tz (T—XEW),
ZOFERN S claudin-1 @ ECL1 DL AT A
VT, XA MESOIRREERICKLATS
D0, HIFEBEA~O RITEC S L TR L 2
Nl

1 EGFP-C54A, EGFP-C64A, EGFP-C54&64A
Z 38 5 HEK fifa o> 20-1 12 K By

@& A MEGETELT D MDCK 11 flila T X
A MES OHEEEDENT © EGFP-C544,
EGFP-C64A, EGFP-C54&64A % MDCK 1T fifa—T
F&BL9 % & EGFP-C54A, EGFP-C64A |31l
WCRITEL, Z A MEGHEEICIZRE L2 o
7= EGFP—-C54&64A I%. # A MFEEFEILICIZ)E
fEL., 720-1 47 L7 (K 2),

2 EGFP-C54A, EGFP-C64A, EGFP—-C54&64A
ZFB1L9 % MDCK 11 A 20-1 12 L 2
Yt

P EGFP-C54A_

‘EGFP-C64A | EGFP-C54&64A

4

Z.0-1 (apical)

Z0O-1 (middle) Z0-1 (middle)

SEHWERBERTIE, s R va
70 (Dox) ZFRETDH I & THRANGE
=N 5, EGFP-C54A DOFE THIMAM B LI
(TER) M _EH U723, EGFP-C64A F£7-1%
EGFP-C54&64A DIEELTIXZALA 727 7= (K]
3) A5/ 7y ML T, NEM
® claudin-1, -2, -3, -4, -7 ORHEIZK
X RBIRIT R o T2 (F—HEIR),

X3 GFP-C54A, EGFP-C64A, EGFP-C54&64A
ZI&HI4+ %5 MDCK 11 #ifa¢> TER



TER (Qcm?2)
40
35
30
25
20
15
19 ® Dox (+)
8 m Dox ()
& N P N e N S
S F I T
«1’@ Q@Z’ CSQ; C;EQ' gg' (job‘ O‘fsb‘
< < ¢ & &
@C} Q)C}

4 kDa FITC-dextran @ flux (X, GFP-C544,
EGFP-C64A, EGFP-C54&64A DFEHLTAEALA 72
mofe (K4).

4 GFP-C54A, EGFP-C64A, EGFP-C54&64A
Z 345 MDCK 11 #fino> 4 kDa FITC-
dextran @ flux

Flux of 4 kDa FITC-dextran (ug/h/cm2)

02 ® Dox(+)
0'(1] = Dox(-)
F S TP H » D
&P FF S
S O ) i) <O > P
& & FFFEE
» & §

INHDORERENS . claudin-1 OFEFESNE —
N—TRIEESNT-V AT A E, A M
BANT U ROBRICHEATH S0, ik
IR IS L2 Ehbhotz,
U5 D2 BAR OB C e [ F i (2 Fa AR

FIZZBAbIE 72 v o 7253, GFP-C54A DFEHLTD
% TER 2NBHFEITHEM L7=, TER EHDO A =
A LIIARBTED, D7 & MDCK 11 g o
WIRMED claudin ODFBBHOEIIZ LA H DT
T2 WZ LA A 7y hTHERL T

2,

(2) CMT93-11 #lf D claudin—2 FEELFNHEIC
X 2 AR g o AT

~ 7 A KRS A R D CMT93-1 #lli & CMT93-11
T claudin—4, -6, -7, 12 T 5,
CMT93-11 FAcIL & 51T claudin-2 2B L,
TER iZ CMT93-T Ml D) 1/7 TH -T2, ZD
ZEMmb, claudin-2 OFBLH TER DA
BET25Z LB E X LT, CMTI3-11 flifin %
PKC DFLEHITH 5 606850 THHET D &
claudin—-2 OIEBL ] Z 41, claudin—4, -6,
T ORBUIEIL Lo 72 (K5),

5 Go6850 (2 &5 CMTI3-11 o
claudin—2 DI BLHIH]

claudin-2 claudin-6 dlaudn4 caudin.7

Vehicle

10 uM Go 6850

CMT93-1T HifalZ 0, 20, 50, 100 1M Go6850
P L, 48 I & CREIRFAIC TER 2 JIE L
7= (X6), ZDOREE, Gob6850 DIEFEHIFMY
\Z TER 8 E&/-L 7=,

K6 PKCPHZEH| Go6850 |2 & A TER DFRIGZE
1t

PKCPHEANICX ZTER (Qcm2) DR (h) &Eik

250 —4+—0.4% DMSO
200 ~==20 uM Go6850
150 50 uM Go6850

====100 uM Go6850

TS DOFERD S CMTI3-TT e oD i e i %
WEHEOTLHEIL claudin-2 DB L A Z &2
Doz, CMTI3-T Hifd & CMT93-11 Fifu DLt
BENTORER B2 EbED & X1 MES
DOREBENFELT 5 claudin DHLE HEITHE
52 LWRBEN5,

5. FreRFiHLE
(WFFef . WFgesr a8 R ONEEERFIEE 1
=Y

CdERERm ) (B 14 1)

1. Shimasaki S, Yamamoto E, Murayama E,
Kurio H, Kaneko T, Shibata Y, Inai T, Iida
H, Subcellular localization of tektin2 in
rat sperm flagellum, Zoolog Sci, & H,
Vol.27, No.9, 2010, pp.755-61

2. Inai T, Kamimura T, Hirose E, Iida H,
Shibata Y, The protoplasmic or exoplasmic
face association of tight junction
particles cannot predict paracellular
permeability or heterotypic claudin
compatibility, Eur J Cell Biol, &E&if,



Vol. 89, No.7, 2010, pp.547-556

3. Zhu HL, Shibata A, Inai T, Nomura M,
Shibata Y, Brock JA, Teramoto N,

Characterization of NaVl.6-mediated Nat
currents in smooth muscle cells isolated

from mouse vas deferens, J Cell Physiol,

EEA, 2010, 223(1):234-43

4. RSB, BORORF%E L 24k
HOPFROFIEMR, WNEE. I, 45 %,
3 5., 2010, 190-192

5. I —H. Z A MG DOIEHER & HKRE
i i B AR A @AY 36 2,3 45,2010, 101-110

6. Kobayashi K, Inai T, Shibata Y, Yasui M,
Dynamic changes in amniotic tight
junctions during pregnancy, Placenta, Z&
i, Vol.30, No.10, 2009, pp.840-7

7. Inai T, Sengoku A, Hirose E, Ilida H,
Shibata Y, Freeze—fracture electron
microscopic study of tight junction
strands in HEK293 cells and MDCK II cells
expressing claudin—1 mutants in the second

extracellular loop, Histochem Cell Biol,
e A, Vol. 131, No.6, 2009, pp.681-690

8. Inai T, Shibata Y, Heterogeneous
expression of endothelial connexin (Cx) 37,
Cx40, and Cx43 in rat large veins, Anat Sci
Int, ##HiA, Vol.84, 2009, pp.237-245

9. Kurio H, Murayama E, Kaneko T, Shibata
Y, Inai T, Tida H, Intron retention
generates a novel isoform of CEACAM6 that
may act as an adhesion molecule in the
ectoplasmic specialization structures
between spermatids and Sertoli cells in
rat testis, Biol Reprod, #&&iA, Vol.79,
No. 6, 2008, pp.1062-73

10. Inai T, Sengoku A, Hirose E, Iida H,
Shibata Y, Differential expression of the
tight junction proteins, claudin-1,
claudin—4, occludin, Z0-1, and PAR3, in
the ameloblasts of rat upper incisors,
Anat Rec, frmif,Vol.291, No.5, 2008,
pp. 577-85

11. Murayama E, Yamamoto E, Kaneko T,
Shibata Y, Inai T, Iida H, Tektinb, a new

Tektin family member, is a component of the
middle piece of flagella in rat
spermatozoa, Mol Reprod Dev, #3FHif,
Vol. 75, No.4, 2008, pp.650-8

12. Sengoku A, Inai T, Shibata Y, Formation
of aberrant TJ strands by overexpression
of claudin-15 in MDCK IT cells, Histochem
Cell Biol, #Hif, Vol.129, No.2, 2008,
pp. 211-22

13. Inai T, Sengoku A, Hirose E, Iida H,
Shibata Y, Comparative characterization
of mouse rectum CMT93-1 and —II cells by
expression of claudin isoforms and tight
junction morphology and function,
Histochem Cell Biol, ##if, Vol. 129,
No. 2, 2008, 223-32

14, FEHHE—BA. SLHEFEZRS, A MEAOD
i & HERE. RME MRS, TR, 99 &,
2008, 25—31

(Fa%&R) G151

BB, # A MESIEE N claudin-10b
& claudin-15 12 X B IEHE L HEREDfRMT. 26
52 [A] H ARBAMSESE F TN R 2 - i
e, 20104F 12 H 4 B, W RFIERBRHIX

B, ¥4 MEGOERE L HERE (K55
) . B AR 66 [BIUM SRR
2. 2010 4F 10 A 9 B, & R E AT A

I —BIEN, XA MEATFEEA claudin
& XA MEBDIRE & BRI DV T DOHFSE,
%1 1 58 HARMHFEESRE - 2EZNES.
201043 A 28 H~3 H 30 H., ATERKF

R —BEN, A4 MEAARNT Y ROE
Rl AL R & BT 52, 8 o
F X USRS 2009 4E 11 A 27 H~28 H.,
JUPN RS2 B 5250

REHE —BIE D, A MEAEA N T RO
HE LB, B ARARRF4A - 5 65 (0]
JUNSE A2, 2009 4 11 H 7 H, Bk
PNEAESE

R —BIE, Z A MEAA R T FOE
fE L claudin—-1 OMIIRANE ——7 L ORSE,
B 1 1 4B H ARSI PSR - REPINES,
200943 H 28~30H , [l [LERR K



FaFEE —BIE . claudin-1 OIS E — L
— T H A MEGDOIERE, BT RaxrF T
W24, 2008 4F 12 H 19—20 H. W=#E (LS
HFSEERF R T A#)

R —BIF >, claudin-1 OFFASNE v
— T OERIZE DA MEBDOIBEOEA.
%5 50 [A] B ARBAMSE F2 UM R 2. 2008
12 46 B, ABKKZFESLE

Tnai T et al, Freeze—fracture electron
microscopy of tight junction strands
formed by expression of claudin—1 mutants
in the second extracellular loop. L06-32,
poster, 9th Asia—Pacific Microscopy
Conference (APMC9), November 2-7, 2008,
ICC Jeju, Jeju island, Korea

R —BZ D>, claudin-1 OMMESIE L
— T DOERIZL DX A MEADORE L
DEAb, HARFREHSE < 56 6 4 [IJUN I
eSS 2008 4F 10 A 25 H ., & [ K5 E 2

(XE) G )
(PEZEI PERE)
Ok Gt 1F)

A TR
FEEAE
MR
FHAE -
&
HEEHH B -
EWNs DR

OBAHRIL (G0 1)

S HF

S L
MR
T
&
BAEFHH
EWNS DR

(Z D]
R Bl D

6. WFFERHRE

(1) wFge s

FaH % —81 (INAI TETSUICHIRO)
& ] R T - R - R
W7eEHZS: 00264044

(2) B ge oy i
B PE=HB (SHIBATA YOSABURO)
JUNRE: « PSRBT - %
W7eE%&ZS: 90037482
W W] (HIROSE EIJI)
JUNR: « EPIFSERE - BhE
MoeEEK=:40380620

(3) HAFERFTEE
0



