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Effects of fetal gene reprogramming on expression, distribution and expression of
gap junction in failing hearts

Takanari, Hiroki
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Gap junction in the heart tissue contributes to the intercellular communication
between adjucent cardiomyocytes. Gap junction channel consists of connexin43 protein (Cx43) in ventricle.
We examined the molecular mechanisms which control the expression and the subcellular distribution of
Cx43 in the heart. Unfortunately, we could not find any apparent molecules from fetal gene program which
could influence the expression of Cx43 expression. Calcium handling protein and protein kinase depends to
it modified the distribution of Cx43 in the heart, which resulted In alteration of electrical conductance
of the heart tissue. Cholesterol did not affect the expression of Cx43, while mRNA level of connexin40
protein was significantly decreased by cholesterol application. The result suggested the relation between
lipid metabolism disorder and cardiac arrhythmias such as atrial fibrillation.

Connexin43 Connexin40 CaMK-11



43 Cx43
Cx43
Cx43
Cx43
C a2+
CaM 2 CaM
CaMK-II
3 Cx43
1.
Cx43
2. CaM
W7 Cx43
Western blot
Cx43
Lucifer Yellow
w7 Cx43
3. CaMK-11 AC3-1
AC3-1
TAC
Cx43 Western
blot
4. WT
IL-10
1L10-KO
60% 4

T

o SMA Col-1 Cx43
Connexin Cx40 Connexin
mRNA gPCR
Cx43
Cx43
B
Z0-1
Cx43
Cx43
W7
Cx43
Cx43 20%
Cx43 Lucifer Yellow
30 W7
Lucifer Yellow
15% W7 CaM
W7
Cx43
W7 Ca?*-CaM Cx43
TAC
16 Cx43
AC3-1
30% TAC
Cx43
TAC
CaMK-11 Cx43
Cx43

Cx40



1L10-KO 4. Okuda T, Takanari H, Shiotani S. Letter to the

Cx43 editor: A systematic review and pooled analysis

Cx40 of CPR-associated cardiovascular and thoracic

1L10-KO injuries. Resuscitation 2015;97:€3.

5. OkudaT, Takanari H, Shiotani S, HayakawaH,

Ohno Y, Fowler DR: Pericardial tear as a

Cx40 WT conseguence of cardiopulmonary resuscitation

(CPR) involving chest compression: A report of

P two postmortem cases of acute type A aortic

1L10-KO dissection with hemopericardium. Legal Med
P 2015;17:201-4.

11

QRS 1. Takanari H, van der Heyden M,
Stary-Weinzinger A: Structure-based
Cx43 analysis of the function of Kir2.1
channel using a novel [, blocker PA-6:
Cx40 Interplay between PA-6 and
intracellular spermine. 93

2016 3 24

2. Yabusaki M, Morishima M, Takanari H,
Ono K: A novel pathway for up-regulation

of microRNA expression in
cardiomyocytes exposed to angiotensin
. 93 2016 3
1. 23
3.
I . 66
2016 5 2. 3. 2015 10 9
Cardiovascular
Research Revision 4. Takahashi M, Takanari H, Morishima M,
Ono K: Influence of high-cholesterol on
4. arrhythmogenicity in mouse atrium.
92 2015 3 21
5 5. Haruyama T, Morishima M, Takanari H,
1. MorishimaM, Iwata E, Nakada C, Tsukamoto Y, Ono K: Role of apelin in human atrial
Takanari H, Miyamoto S, Moriyama M, Ono tissue with persistent atrial
K: Atrial fibrillation-mediated up-regulation of fibrillation. 92
miR-30d regulates myocardia  electrical 2015 3 21
remodeling of G-protein-gated K* channel,
Ik ach- Circ J 2016;80:1346-55. 6.
2. Takanari H (corresponding), Miwa K, Fu X,
Naka J, Ito A, Ino K, Honda H, Tonomura W,
Konishi S, Opthof T, van der Heyden MAG, . 24 2014
Kodama |, Lee JK: A new in vitro co-culture 12 5
model using magnetic force-based 7.
nanotechnology. J Cell Physiol 2016. in press.
3. MaF, Takanari H, Masuda K, Morishima M, . 65
Ono K: Short- and long-term inhibition of 2014 10 24
cardiac inward-rectifier potassium channel 50

current by an antiarrhythmic drug bepridil. 8.
Heart Vessels 2015. in press.




. 24
2014 8 9

9. Morishima M, Iwata E, Nakada C,
Tsukamoto Y, Takanari H, Miyamoto S,
Moriyama M, Ono K: MicroRNA-dependent
regulation of K* channel remodeling in
human cardiomyocytes with persistent
atrial fibrillation. 29

31
2014 7 22
10. , Bourgonje VJA, van der

Heyden MAG, van Veen T, van Rijen H,
Anderson M, ) )
, Vos MA:

Connexin43
13
2014 7 19

11.

microRNA . 13
2014 7
19

2
1. Takanari H: Digitaiss. How to use this
traditional drug in modern medicine (
). 2016. accepted.
2. Hiraki Y, Takanari_ H: A new type of
ATP-sensitive potassium channelopathy: Canta
Sydrome ( ). 2016.

accepted.

http://ww._med.oita-u.ac.jp/pathophysio
logy/

o

70723253

@

®

*

Marcel van der Heyden
Associate Professor
Department of Medical Physiology,
Division of heart and Lungs,
University Medical Center Utrecht

Toon van Veen
Associate Professor
Department of Medical Physiology,
Division of heart and Lungs,
University Medical Center Utrecht

Marc Vos
Professor
Department of Medical Physiology,
Division of heart and Lungs,
University Medical Center Utrecht



