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A novel approach to myocardial regeneration based on hypoxia-dependent,
multi-hierarchical intrauterine environment.

Hashimoto, Ken
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Fetal cardiomyocytes (CMs) actively proliferate under hypoxic intrauterine

condition, but they stop dividing soon after birth due to an elevated oxygen tension by the onset of
breathing. In this study, we focused on intrauterine metabolic/nutritional environments, and
identified 3-methylhistidine playing a role in CM proliferation and regeneration. This uncommon
amino acid is contained in a handful of muscle-specific proteins such as actin. Elucidating the
molecular action of this amino acid will contribute to attain successful heart regeneration. The
placenta is essential for the maintenance of the intrauterine environment. We used marsupial gray
short-tailed opossum, which is most closely related to eutherians except that it lacks mature
placenta. Our analysis revealed that adult opossums lost CM proliferative capacity as in eutherians.
Examining the oxygen dynamics and CM proliferation around birth in opossums will contribute to
clarify the evolutionary significance of the placenta.



ES/iPS

iPS
Ca?t
T 2 3
“« oo 10 20 iPS 1 2
iPS T
E1
1
ES/iPS
1)
39 24
() 3-
(1) 3- 3MH
3MH
SETD3
3MH

3MH Ki67, pH3



Ki67 GO
H3 M
3MH

HEK?293T

3) SNAT4 KO

@
3MH

SNAT4

SNAT4 KO

4)

25mmHg

(a): (b):
(@

Nd:YAG

(b)

(1)

ON pH3

Stanford 3MH
[
[ ] [
HEK?293T
3MH
3MH
3MH
3MH
D
3MH
3MH
3MH
SNAT4 Slc38a4
3MH
SNAT4 3MH
3MH
100mmHg
2
HE
Ki67
Novex3
2
meIRLE— UK
BRmEICKEL
SEREGNEL
3
RIL74)




39

10 29 13
16 11 3
20
2 o
24 8 16
300
(fitwh: MchiRRE (73/8: uM. ASHAEE -pg/mL) )
250 HE 350 D7+u —k [ pa
200 ::g "71'7 .7JI~
150 200 (etﬁﬂ*)
100 150
50 100
50
0 3718 2 5 521 O : =
wWREE Frzom B S U g
4
4
2
3 [3MH] 1
4 3MH
1/12 3MH
@) 3- 3MH
) 3MH =
3MH E 10
5 Ki67: 10 £,
pH3 3 3MH #
o
R
3MH
3MH
3MH
HEK?293T
3MH
HEK?293T 3MH
3MH
3MH
@3) SNAT4 KO
3MH A
SNAT4 Slc38a4 SNAT4 KO
2019
3MH
/3MH
3MH
SETD3 3MH




SETD3 3MH
SNAT4 3MH

4)

Zut L

HE

350

32°C

Novex3

(@

XY

(b)




2 2 0 1

Hashimoto K, Kodama A, Sugino M, Yobimoto T, Honda T, Hanashima A, Ujihara Y, Mohri S. 8(1)

Nuclear connectin novex-3 promotes proliferation of hypoxic foetal cardiomyocytes. 2018
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Turtle spongious ventricles exhibit more compliant diastolic property and possess larger 2018
elastic regions of connectin in comparison to rat compact left ventricles.
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Analysis of hypoxic in utero environments that maintain cardiomyocyte proliferation and its implications for regeneration in
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Evolution of the coronary circulation hearts by shortening the elastic regions of connectin
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Comparison of passive mechanical properties of rat, chicken, frog and turtle ventricles
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Original evolution of the muscle elastic protein connectin in Chondrichthyes
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Nuclear connectin novex-3 is essential for proliferation of hypoxic fetal cardiomyocytes.
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Connectin novex-3 enhances cardiomyocyte proliferation in hypoxic fetal environment.
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