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Epithelial cells are the largest number of cells in the body that cover the
internal and external surfaces of multicellular organisms. They are responsible for the functions
and structures of major organs such as the skin, liver, and kidneys. The TJ (Tight Junction),
composed of the polymer of claudin (Cldn) family protein molecules, reside in between epithelial
cells. The paracellular permeability is mainly determined to maintain the tissue microenvironment
properly. Biological functions are carried out within the exactly regulated tissue
microenvironment. The failure of it is linked to various pathological conditions directly. In this
application, we generate the Cldn null epithelial cells by using the CRISPR/CAS9 system to advance
the functional analysis of Cldn-based TJ.



(TJ)

TJ
Cldn 23kDa
(Furuse, J.Cell Biol.(1999): Tamura, Semin in Dev. Cell Biol. (2015))
Cldn 27
TJ
Cldn TJ
Cldn “ TJ-
Cldn” (Wada, Gastroenterology (2013) ) TJ Cldn
Cldn18 KO
TJ
TJ
TJ-Cldn
Cldn15-KO
TJ
Na+ WT
100mM (KO 10-20mM)
Na+
TJ-Cldn
TJ Cldn / T
Cldn TJ
Cldn
Cldn Cldn
Cldn Cldn
Cldn Cldn
Cldn Cldn
), Cldn
Cldn
Cldn
(2),Cldn15 TJ Cldn
TJ

Cldn15 Cldni5 KO

), Cldn Cldn
Cldn
TJ

TJ

2,

3,



Cldn (1)CRISPR

Cldn Cldn Cldn
TJ
@ 1
3 Cldn Cldn
D, Cldn
Cldn
Cldns
2,
Cldnl5
Cldn
CHARMM-GROMACS Cldn
3.
Cldn1s8
Cdn18 Cldn18
3.5
oxyntic-atrophic gastritis
8
(Hayashi & Tamura
et al., 2012, Gastroenterology)
Cldn18
Cldm18
2 (100 )
CCL28
CCL28 Cldn18
30% HIF(Hypoxia Inducible
Factor) CD44 cCL28
CXCL5
CXCL5 EMT

Cldn18 CXCL5



9 9 0 0

Yamaga Kosuke Murota Hiroyuki Tamura Atsushi Miyata Hirofumi Ohmi Masato Kikuta Junichi
Ishii Masaru Tsukita Sachiko Katayama Ichiro

Claudin-3 Loss Causes Leakage of Sweat from the Sweat Gland to Contribute to the Pathogenesis 2017
of Atopic Dermatitis
Journal of Investigative Dermatology -
DOl
10.1016/j.jid.2017.11.040
Tanaka Hiroo Tamura Atsushi Suzuki Koya Tsukita Sachiko 1405
Site-specific distribution of claudin-based paracellular channels with roles in biological 2017
fluid flow and metabolism
Annals of the New York Academy of Sciences 44 52
DOl
10.1111/nyas. 13438
Yano Tomoki Kanoh Hatsuho Tamura Atsushi Tsukita Sachiko 1405
Apical cytoskeletons and junctional complexes as a combined system in epithelial cell sheets 2017
Annals of the New York Academy of Sciences 32 43
DOl
10.1111/nyas. 13432
Tokumasu Reitaro Tamura Atsushi Tsukita Sachiko 5
Time- and dose-dependent claudin contribution to biological functions: Lessons from claudin-1 2017
in skin
Tissue Barriers e1336194

DOl
10.1080/21688370.2017.1336194




Tsai Pei-Yun Zhang Bingkun He Wei-Qi Zha Juan-Min Odenwald Matthew A. Singh Gurminder 21

Tamura Atsushi Shen Le Sailer Anne Yeruva Sunil Kuo Wei-Ting Fu Yang-Xin Tsukita

Sachiko Turner Jerrold R.

1L-22?Upregulates Epithelial Claudin-2 to Drive Diarrhea and Enteric Pathogen Clearance 2017

Cell Host & Microbe 671 681.e4
DOl

10.1016/j .chom.2017.05.009

Tokumasu R, Yamaga K, Yamazaki Y, Murota H, Suzuki K, Tamura A, Bando K, Furuta Y, Katayama I, 113

Tsukita S.

Dose-dependent role of claudin-1 in vivo in orchestrating features of atopic dermatitis. 2016

Proc Natl Acad Sci U S A. E4061-8
DOl

10.1073/pnas.1525474113

Shun Nakamura, Katsumasa Irie, Hiroo Tanaka, Kouki Nishikawa, Hiroshi Suzuki, Yasunori Saitoh, 10

Atsushi Tamura, Sachiko Tsukita, Yoshinori Fujiyoshi

Morphologic determinant of tight junctions revealed by claudin-3 structures 2019

Nat Commun. 816-816
DOl

10.1038/s41467-019-08760-7.

Juan-Min Zha, Hua-Shan Li, Qian Lin, Wei-Ting Kuo, Zhi-Hui Jiang, Pei-Yun Tsai, Ning Ding, Jia 7

Wu, Shao-Fang Xu, Yi-Tang Wang, Jian Pan, Xiu-Min Zhou, Kai Chen, Min Tao, Matthew A. Odenwald,

Atsushi Tamura, Sachiko Tsukita, Jerrold R. Turner, Wei-Qi He

Interleukin 22 Expands Transit-Amplifying Cells While Depleting Lgr5+ Stem Cells via Inhibition 2019

of Wnt and Notch Signaling

Cell Mol Gastroenterol Hepatol. 255-274

DOl
10.1016/j . jemgh.2018.09.006




Ryo Hatano, Ai Takeda, Yukiko Abe, Kotoku Kawaguchi, ltsuro Kazama, Mitsunobu Matsubara, Shinji 8
Asano

Loss of ezrin expression reduced the susceptibility to the glomerular injury in mice 2018

Sci Rep. 4512

DOl
10.1038/s41598-018-22846-0

5 2 1
69
2017
15
69
2017
Elisa Herawati
69

2017




2017

Atsushi Tamura

Bile flow and gallstone diseases induced by the deficiency of claudin family proteins

International conference Tight junction and their proteins

2016

http://www. fbs.osaka-u.ac.jp/labs/tsukita/
http://www.fbs.osaka-u.ac.jp/
http://www.med.osaka-u.ac.jp/

/

http://www.fbs.osaka-u.ac.jp/labs/tsukita/




