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Elucidation of the mechanosensing function in heart by a muscle elastic protein
connectin
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The mechanosensor that senses mechanical information in the heart and
optimizes the pump function is thought to exist, and the elastic protein Connectin present in
cardiac muscle cells is a strong candidate, but its mechanism has not been fully elucidated. In this

study, we investigated how connectin functions as a mechanosensor through construction of connectin
elastic region expressing cardiomyocytes, comparative biological analysis of connectin elastic
region, and search for mechanotransduction related proteins that bind to connectin elastic region.
We found that there is a relationship between structural functions that define the dynamics of the
heart and the length of the connectin elastic region.



M
PCR PCR
(¢D)
NovexI 11 DNA 16,000bp) GFP
Hashimoto et al .
2018
@

Hanashima et al. 2017

Honda et al. 2018

®



1)

2)

3)

4)

1)

2)

3)

4)

5)

6)

7)

CDNA

4
Hashimoto K, Kodama A, Sugino M, Yobimoto T, Honda T, Hanashima A, Ujihara Y, Mohri

S. Nuclear connectin novex-3 promotes proliferation of hypoxic foetal cardiomyocytes.
Scientific Reports. 17(8(1)) 12337 (2018). DOI: 10.1038/s41598-018-30886-9

Honda T, Ujihara Y, Hanashima A, Hashimoto K, Tanemoto K, and Mohri S. Turtle

spongious ventricles exhibit more compliant diastolic property and possess larger elastic
regions of connectin in comparison to rat compact left ventricles. Kawasaki Medical
Journal. 44: 1-17 (2018). DOI: 10.11482/KMJ-E44(1)1

Hashimoto K, Kodama A, Honda T, Hanashima A, Ujihara Y, Murayama T, Nishimatsu S,

Mohri S. Fam64a is a novel cell cycle promoter of hypoxic fetal cardiomyocytes in mice.
Scientific Reports. 7: 4486 (2017). DOI: 10.1038/s41598-017-04823-1
Hanashima A, Hashimoto K, Ujihara Y, Honda T, Yobimoto T, Kodama A, Mohri S.

Complete primary structure of the I-band region of connectin at which mechanical property
is modulated in zebrafish heart and skeletal muscle. Gene. 596:19-26 (2017). DOI:
10.1016/j.gene.2016.10.010

32
o Hanashima A, Ujihara Y, Tada M, lwasa M, Kodama A, Honda T, Hashimoto K, Mohri S.

“Evolutional relationship between hearts and elastic protein connectins” 9th FAOPS
congress. 2P-101. Kobe, Japan. March 30, 2019. ( )

o Ujihara Y, Hanashima A, Honda T, Kodama A, Hashimoto K, Mohri S. “Comparison of

cardiomyocyte kinetics of rat left ventricle and turtle ventricle” 9th FAOPS congress. 2P-076.
Kobe, Japan. March 30, 2019. ( )

o Hashimoto K, Kodama A, Sugino M, Yobimoto T, Honda T, Hanashima A, Ujihara Y,

Mohri_S. “Nuclear connectin novex-3 is essential for proliferation of hypoxic fetal

cardiomyocytes” 9th FAOPS congress. 1P-071. Kobe, Japan. March 29, 2019. (
)

O )

2019 2019 1 6

31
2018 12 14

89 2018 9 13

20 2018 8
22



8) o , ,

2018 8

9) o ,
novex-3
2018 6 19
10) o ) ,
57

11) o , ,

10

2018

6

57

19

Extension restriction

of coronary circulation hearts by shortening of the elastic protein connectin 57
6

2018

12) o ) ,

13) o , ,

14) o , ,

15) o , ,

94

94

2018 3 30

2018 3 29

16) o

2018

2017 9 23
17) o

18) o , ,

19) o

2017 5 27

20) o

21) o

2017 3
22) o

28

2018

94

1 6

19

40

2017

2018 3 28

88

2017 8 24

3 30

novex-3

94



94 2017
3 28
23) o , ) , ) )

2017 2017 1 8

24) O 1 ) 1 ) ) 1 1
2016 11 27

25) o Hanashima A, Hashimoto K, Ujihara Y, Honda T, Yobimoto T, Kodama A, Mohri S.
“Relationship between heart evolution and elastic structure of connectin in vertebrate” The

22nd International congress of zoology. #412. Okinawa, Japan. November 17, 2016.

26) o Fam64a
68 2016 11 6
27)o
68
2016 11 6
28) o
18 2016
8 25
29) o
18 2016 8 25
30) o ) , ) , , )
2016 8 5
31) o
55 2016 4 28
32) o , , , , Famé64a
55 2016 4
27

1) Hanashima A. Obituary: Sumiko Kimura 1947-2018. Journal of Muscle Research and
Cell Matility 39: 149-151 (2018). DOI: 10.1007/s10974-019-09506-0

o

(MOHRI Satoshi)



8 00294413

(HASHIMOTO Ken)

8 80341080

(UJIHARA Yoshihiro)

8 80610021



