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Investigation of trans-interaction between claudins, tight junction constitutive tra
nsmembrane proteins, and paracellular permeability.
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We established HEK293 cells, which does not form tight junctions (TJs), expressing
RFP-cldn-1, RFP-cldn-10b, EGFP-cldn-10a or EGFP-cldn-10b. EGFP-cldn-10a- and RFP-cldn-1-expressing cells,
EGFP-cldn-10b- and RFP-cldn-1-expressing cells, or EGFP-cldn-10a- and RFP—cIdn—lOb—expressin? cells were
co-cultured and examined by confocal laser scanning microscopy. Both EGFP-cldn-10a and EGFP-cldn-10b were
not co-localized with RFP-cldn-1 in cell-cell contacts between heterotypic cells. In contrast, EGFP-cldn-1
O0a was co-localized with RFP-cldn-10b. Using freeze-fracture electron microscopy, P-face-associated or E-
face-associated TJ particles were observed in EGFP-cldn-10a- or EGFP-cldn-10b-expressing cells, respective
ly. When cldn-10a or cldn-10b was expressed in TJ-bearing MDCK 1 cells, cldn-10a did not alter trans-epith
elial electrical resistance (TER), but cldn-10b markedly reduced TER.

tight junction claudin trans-interaction permeability



claudin (cldn)

2 ECL1
ECL2 trans-interaction
30 cldn
cldn
cldn
cldn
ECL1
ECL2 cldn
30
cldn-10a  cldn-10b ECL1
cldn-10 10a 10b 2
isoform
ECL1
cldn-10a -10b
cldn
ECL1
(EGFP)
(RFP) N

RFP-cldn-1, RFP-cldn-10b, EGFP-cldn-10a
EGFP-cldn-10b
HEK?293

cldn

trans-interaction
EGFP-cldn-10a
EGFP-cldn-10b
EGFP-cldn-10a
EGFP-cldn-10a
HEK?293

P E
EGFP-cldn-10a

RFP-cldn-1

RFP-cldn-1

RFP-cldn-10b
EGFP-cldn-10b

RFP-cldn-10b
MDCK |

(TER)

trans-interaction

HEK293
cldn
EGFP-cldn-10a
RFP-cldn-1 EGFP-cldn-10b
RFP-cldn-1 EGFP-cldn-10a
RFP-cldn-10b
cldn
cldn
cldn
cldn
ECL2 trans-interaction
HEK293
cldn-10a cldn-10b
cldn-10a



cldn-10b
E P
ECL2
ECL1

cldn-10a

cldn-10b

(TER)

cldn-1, -3, -4, -7

MDCK 1 cldn-10a
cldn-10b (TER)
cldn-10a TER
cldn-10b TER
ECL1
cldn-10a cldn-10b

ECL1

1. Wang D, Beppu K, Yamamoto K, Inai T,
Kido H. Effects of bisphosphonate
administration on peri-implant bone in
vitamin D-deficient rats. Journal of Hard
Tissue Biology 22(1):79-88, 2013.

2. Inai T, Kitagawa N, Hatakeyama Y,
Ikebe T, lida H, Fujita M. Inhibition of
extracellular signal-regulated kinase
downregulates claudin-2 expression and
alters paracellular permeability in mouse
rectum CMT93-11 cells. Tissue Cell 2013.
doi: 10.1016/j.tice.2012.11.001.

3. Teramoto N, Zhu HL, Yotsu-Yamashita
M, Inai T, Cunnane TC. Resurgent-like
currents in mouse vas deferens myocytes
are mediated by NaV1.6 voltage-gated
sodium channels. Pflugers Arch.
464(5):493-502, 2012. doi:
10.1007/s00424-012-1153-4.

4. Yahiro J, Inai T, Tsutsui A, Sato A,
Nagato T, Taniguchi K, Tsuruga E, Sawa Y.
Immunohistochemical and
Immunocytochemical Localization of
Amylase in Rat Parotid Glands and von
Ebner's Glands by lon
Etching-Immunoscanning Electron
Microscopy.

Acta Histochem Cytochem. 26;44(5):201-12,
2011. doi: 10.1267/ahc.10039.

5. Hatakeyama Y, Hatakeyama J, Maruya
Y, Oka K, Tsuruga E, Inai T, Sawa Y.
Growth differentiation factor 5 (GDF-5)
induces matrix metalloproteinase 2
(MMP-2) expression in periodontal

ligament cells and modulates MMP-2 and



MMP-13 activity in osteoblasts. Bone and
Tissue Regeneration Insights. 4:1-10, 2011.

6. Hatakeyama Y, Hatakeyama J,
Takahashi A, Oka K, Tsuruga E, Inai T,
Sawa Y. The effect of valproic Acid on
mesenchymal pluripotent cell proliferation
and differentiation in extracellular
matrices. Drug Target Insights 5:1-9, 2011.
doi: 10.4137/DT1.S6534.

7. Inai T. The coculture method to examine
interactions between claudin isoforms in
tight junction-free HEK293 cells and tight
junction-bearing MDCK 11 cells. Methods
Mol Biol. 762:101-14, 2011 doi:
10.1007/978-1-61779-185-7_8.

8. Kaneko T, lwamoto S, Murayama E,
Kurio H, Inai T, Oda S, lida H.
Immunolocalization of spetex-1 at the
connecting piece in spermatozoa of the
musk shrew (Suncus murinus). Zoolog Sci.
28(6):444-52, 2011. doi: 10.2108/zsj.28.444.

claudin

67
2011 5 16 18

claudin-1

118
2012 3 28 30

JINK

119
2014 3 27

¢y

@

®

29

00264044

40380620

HaCaT



