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The role of gap junction-mediated regulation of endothelial cellular stiffness
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The aim of this study is to investigate alteration in elastic modulus
(stiffness) of vascular endothelial cells during inflammation using atomic force microscope, and to
clarify the pathophysiological role of cellular stiffness. We found that vascular endothelial cells
increased the stiffness during inflammatory stimulation. Here we have demonstrated that gap junction
is involved in the regulation of cellular stiffness. Furthermore, we have shown that cellular
stiffening induces leukocyte adhesion. Taken together, our results suggested the pathophysiological
role of endothelial cellular stiffness.



¢y

Ox-LDL
HUVEC TNF-
a LPS
Lifeact GFP
@
Cx 32,Cx43
TNF-a
©)
Durotaxis
HUVEC
HUVEC
70 *
@
_ 60 |-
a
X 50 |
HUVECs TNF-a 4 24 g
5 40 F
Fig.1 LPS &30 L
Lifeact-GFP g 20
HUVECs 10 L % @
0
0 4 24
(2) Time after TNF-a stimulation (hours)
HUVECs Fig.1 HUVECsIZTNF- o RIABRI 1=

;ﬁ%u@@t\mﬁﬁ%uulﬁaﬁ
HUVECs INF- T PESERED.



Fig.2
Cx32, Cx43
0r . 80 ”
70} 1
= 40 %
o S 60} 1
330 3 50 |
-§ E 40 L
E =
o 20 o |
20 b 2 27
mem o
0 0
Control TNF-a CcBX TNF-a 75 16 32
CBX Endothelial cell stiffness (kPa)
Fige ¥ v v 7HRHEHEER (hex/ £y Fig.3 THP-1#A8 (% (& A
CBX) #1¥ L /-HUVECs|3#1 55, TNF-a & DI S RER s 5 R,
CBXOERIZE ICHREIF L VBT 2ERETRT .
(©)
THP-1
32kPa
(7.2kPa) Fig.3 THP-1

12
1. Kawamoto E, Nago N, Okamoto T, Gaowa A, Masui-lto A, Sakakura Y, Akama Y, Soe ZY,
Prajuabjinda O, Darkwah S, Appiah MG, Myint PK, Obeng G, Park EJ, Imai H, Shimaoka M.
Anti-adhesive effects of human soluble thrombomodulin and its domains.
Biochem Biophys Res Commun. 2019 Apr 2;511(2):312-317

2. Okamoto T, Usuda H, Tanaka T, Wada K, Shimaocka M.

The Functional Implications of Endothelial Gap Junctions and Cellular Mechanics in
Vascular Angiogenesis.

Cancers (Basel). 2019 Feb 18;11(2).

3. Shimaoka M, Kawamoto E, Gaowa A, Okamoto T, Park EJ.
Connexins and Integrins in Exosomes.
Cancers (Basel). 2019 Jan 17;11(1).

4. Okamoto T, Akita N, Terasawa M, Hayashi T, Suzuki K.

Rhamnan sulfate extracted from Monostroma nitidum attenuates blood coagulation and
inflammation of vascular endothelial cells.

J Nat Med. 2019 Feb 22. Epub ahead of print

5. Okamoto T, Takagi Y, Kawamoto E, Park EJ, Usuda H, Wada K, Shimaoka M.

Reduced substrate stiffness promotes M2-like macrophage activation and enhances
peroxisome proliferator-activated receptor y expression.

Exp Cell Res. 2018 Jun 15;367(2):264-273.

6. Yoshida K, Akita N, Okamoto T, Asanuma K, Uchida A, Sudo A, Shimaoka M, Suzuki K, Hayashi
T.

Activated protein C suppresses osteoclast differentiation via endothelial protein C
receptor, protease-activated receptor-1, sphingosine 1-phosphate receptor, and
apolipoprotein E receptor 2.

Thromb Res. 2018 Mar;163:30-40.



7. Okamoto T, Suzuki K.

The Role of Gap Junction-Mediated Endothelial Cell-Cell Interaction in the Crosstalk
between Inflammation and Blood Coagulation.

Int J Mol Sci. 2017 Oct 27;18(11). pii: E2254.

8. Okamoto T, Kawamoto E, Takagi Y, Akita N, Hayashi T, Park EJ, Suzuki K, Shimaoka M.
Gap junction-mediated regulation of endothelial cellular stiffness.
2017 Jul 21;7(1):6134.

9. Kawamoto E, Okamoto T, Takagi Y, Honda G, Suzuki K, Imai H, Shimaoka M.
LFA-1 and Mac-1 integrins bind to the serine/threonine-rich domain of thrombomodulin.
Biochem Biophys Res Commun. 2016 May 13;473(4):1005-1012.

10.
( DIC )
. Vol. 30 . 48-54, 2018

11.

( ).
Thrombosis medicine 7:176-182. 2017

12.
MEMBRANE 41 2 61-67, 2016
21

1. Okamoto, T., Kawamoto, E., Shimaoka, M., Usuda, H., Wada, K.

Endothelial cell reduces gap junction intercellular communication and increases cellular
stiffness upon inflammation

World Congress of Basic and Clinical Pharmacology, 2018, Kyoto

2. Tanaka, T., Asano, S., Niibayashi, T., Usuda, H. Okamoto, T. and Wada, K.
Histological detection of mmcp-4 expressing cells by in situ RT-PCR method.
World Congress of Basic and Clinical Pharmacology, 2018, Kyoto

3. Usuda H., Niibayashi T., Tanaka T., Okamoto T. and Wada K.

Novel method for evaluating leaky gut syndrome induced by NSAIDs/PPl and ischemia with
health food-derived reagents.

World Congress of Basic and Clinical Pharmacology, 2018, Kyoto

4.
iPad
92 2019 3
5.
3 2018 10
6. Kaji HossainHelal IsratJahan

Leakygut syndrome

3 2018 10

Kazi Helal Hossain Israt Jahan



92 2019 3

8.
92 2019 3
9.
71 2018 11
10.
in situ RT-PCR mmcp-4
3 2018 10
11. Kaji Hossain Helal Israt Jahan
3 2018 10
12.

Kazi Helal Hossain Israt Jahan

P.gingivalis

3 2018 10
13.
Kazi Helal Hossain IsratJahan
3 2018 10

14. Jahan, 1., Okamoto, T., Usuda, H., Tanaka, T. and Wada, K.
Functional role of nonalcoholic fatty liver disease associated microRNAs in adipocyte
differentiation.

3 2018 10
15.

3 2018 10
16.

40 2018 6
17.

( )

40 2018 6
18.

25 2017 12
19.

39 2017 6
20.
MEK C

ERK

39 2017 6



21.

38 2016 6

https://www.med.shimane-u.ac. jp/pharmacology/

¢y

@

(Suzuki, Koji)

(Shimaoka, Motomu)

(Kawamoto, Eiji)

(Niibayashi, Tomomi)

(Usuda, Haruki)

(Tanaka, Tetsuya)

(Wada, Koichiro)



