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Cardioprotective effect is known to be very important to maintain cardiac
homeostasis. Silvestrol, a naturally occurring member of the flavagline family of compounds,
inhibits cap-dependent translation by targetin% elF4A, and it is known to decrease the expression of

cancer genes. It is also reported that elF4 family has cell protective effects and elF4B, exhibits
various kinds of biological functions. In cancer cells, elF4B is activated by Pim-1 Kkinase.
However, pathophysiological roles of Pim-1/elF4B remain to be elucidated in cardiomyocytes.

In this study, we focused on N-cadherin, which is involved in cell-cell adhesion, and proved whether
STAT3/Pim-1/elF4B/ N-cadherin signaling pathway in cardiomyocytes could work for cardioprotective
effects.

The proposal from the results of this study may support the possibility of cardioprotective effect
by cell-cell adhesion control through STAT3/Pim-1 signaling pathway.
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Figure 1. (A) The lysates from hearts was immunoblotted
with anti-p-elF4B and anti-GAPDH antibodies. The left panel
is representative images. Right panel is for quantitative
analyses by densitometry. Data are mean + S.D. (n=5-6).
*p<0.05 versus non-MI by Dunnett test. (B) Total RNA of
the murine hearts after MI was used to measure the
expression of Pim-1 transcripts by real time RT-PCR and
normalized with that of GAPDH. Data are shown as fold




increase of the expression levels in the hearts without
operation (control). (n=3) **p<0.01 by ANOVA versus
non-MI with Dunnett test. (C) The lysates from hearts at the
indicated time points after M| and were immunoblotted with
anti-Pim-1 and anti-GAPDH antibodies. Representative
images are in the left panel. Quantitative analyses by
densitometry were shown in the right panel. Data are mean +
S.D. (n=5-6) *p<0.05 versus non-MI by Dunnett test.
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Figure 2. (A) Neonatal rat cardiomyocytes were stimulated
with IL-11 (100ng/mL) for the indicated time. Immunoblot
analyses were performed. The expression was normalized
with that of GAPDH. Representative data are in the left panel
and quantitative analyses by densitometry were in the right.
Data are meant S.D. (n=3) *p<0.05, **p<0.01 versus 0 hour
by ANOVA with Dunnett test. (B) Cells were stimulated
with IL-11 (100ng/mL) for the indicated time. N-cadherin
transcript was measured by quantitative RT-PCR. Data are
mean *+ S.D. (n=3) *p<0.05, **p<0.01 versus O hour by
ANOVA with Dunnett test.  (C) Neonatal rat cardiomyocytes
were stimulated with various concentrations of 1L-11 for 24
hour. Immunoblot analyses were performed. The expression
of N-cadherin was normalized with that of GAPDH.
Representative data are in the above and quantitative analyses
by densitometry were in the botom. Data are meant S.D.
(n=3) *p<0.05, **p<0.01 versus 0 ng/mL by ANOVA with
Dunnett test.
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Figure 3. The expression of N-cadherin was analyzed by
immunoblot and normalized with that of GAPDH.
Representative data are in the left and quantitative analyses
by densitometry were in the right. Data are mean+S.D. (n=3).
(A) Cells were transfected with adenovirus vector expressing
dominant negative STAT3 (dnSTAT3, 50 MOI) or
B-galactosidase (B-gal, 50 MOI), as a control. Cells were
stimulated with IL-11 (100ng/mL) for 24 hour. *p<0.05 by
ANOVA followed by Tukey-Kramer test. (B) Neonatal rat
cardiomyocytes were transfected with control or Pim-1
SiRNA. *p<0.05 by ANOVA followed by Tukey-Kramer
test. (C) Cells were transfected with ad-wild type Pim-1 (1, 5,
20 MOI) or ad-p-gal (20 MOI). *p<0.05, versus control by
ANOVA with Dunnet t test.
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Figure 4. Neonatal rat cardiomyocytes were transfected
with control or elF4B siRNA. The expression of N-cadherin
was analyzed by immunoblot. Representative data are in the
left and quantitative analyses by densitometry were in the
right. Data are meantS.D. (n=3). *p<0.05 by one-way
ANOVA followed Tukey-Kramer test.
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Figure 5. Neonatal rat cardiomyocytes were transfected
with control or elF4B siRNA and transfected with
ad-wtPim-1 (20MOIl) or ad-p-gal (20MOI) for 24 hour.
Immunocytochemical analysis was performed  with
anti-N-cadherin and troponin | antibodies. Nuclei were
identified by DAPI staining.  Upper; 4 representative images
are for each micrograph and merged one. Middle and
Bottom r; 4 images show the effects of elF4B siRNA on
N-cadherin expression in Pim-1-expressing cardiomyocytes.

FL0

N-cadherin %, AR GFET DL T
DMEAFEORES LR BT, BEES T D—D
ThHbD, iz, LHMRICRET S EER
cadherin C. OABHIIGRE L OBEE Z N T 5

Z LT DR 2R OREE A & HERT
LTWBHZ ENMBNATNS, AHFEIZEN
T, IL6 77 I U—HA NI A D,

STAT3/Pim-1 & 7 F /L& {EMAL L, elF4B @
FER &2 I U= & v X 7 S BLH A 2 &
LM REICE 5T 5 2 L 2P LI
L7, ARBFFEIE, ODATHEIRICIS T 5 elF4 7 7
R —DOMREEZIBIE LTV O TH 5,

<GSR >

1. Kimura R, Maeda M, Fujio Y, Azuma J, et. al.
Identification of cardiac myocytes as the target
of interleukin 11, a cardioprotective cytokine.
Cytokine 2007; 38(2):107-115.

2. Nakagawa M, Maeda M, Fujio Y, et. al. Four

cases of investigational therapy with
interleukin-11  against acute  myocardial
infarction. Heart Vessels. 2016;

31(9):1574-1578

5. ERBRRIE
CdEREam ) it 6 fF)

1. Enomoto D, Matsumoto K, Yamashita T,
Kobayashi A, Maeda M, Nakayama H, Obana
M, Eujio Y. RORyt-expressing cells attenuate
cardiac  remodeling  after  myocardial
infarction. PLoS One. 2017; 12(8): e0183584.

2. Miyawaki A, Obana M, Mitsuhara Y, Orimoto
A, Nakayasu Y, Yamashita T, Fukada SI,
Maeda M, Nakayama H, Fujio Y. Adult
murine cardiomyocytes exhibit regenerative
activity with cell cycle reentry through
STAT3 in the healing process of myocarditis.
Sci Rep. 2017; 7(1): 1407.

3. Miyawaki A, Mitsuhara Y, Orimoto A,
Nakayasu Y, Tsunoda S, Obana M, Maeda M,
Nakayama H, Yoshioka Y, Tsutsumi Y, Fujio
Y. Moesin is activated in cardiomyocytes in
experimental autoimmune myocarditis and
mediates cytoskeletal reorganization with
protrusion formation. Am J Physiol Heart
Circ Physiol. 2016; 1:311(2):H476-486.

4. Nakagawa M, Owada Y, lzumi Y, Nonin S,
Sugioka K, Nakatani D, lwata S, Mizutani K,
Nishimura S, Ito A, Fujita S, Daimon T, Sawa
Y, Asakura M, Maeda M, Fujio Y,
Yoshiyama M. Four cases of investigational
therapy with interleukin-11 against acute
myocardial infarction. Heart Vessels. 2016;
31(9):1574-1578.

5. Tanaka T, Obana M, Mohri T, Ebara M,
Otani Y, Maeda M, Fujio Y. Interleukin-27
induces the endothelial differentiation in
Sca-1* cardiac resident stem cells. Cytokine
2015; 75(2):365-372.

6. Enomoto D, Obana M, Miyawaki A, Maeda
M, Nakayama H, Fujio Y. Cardiac-specific
ablation of the STAT3 gene in the subacute
phase of myocardial infarction exacerbated
cardiac remodeling. Am J Physiol Heart Circ
Physiol. 2015; 309(3):H471-480.



https://www.ncbi.nlm.nih.gov/pubmed/27342875
https://www.ncbi.nlm.nih.gov/pubmed/27342875
https://www.ncbi.nlm.nih.gov/pubmed/27342875
https://www.ncbi.nlm.nih.gov/pubmed/27342875
https://www.ncbi.nlm.nih.gov/pubmed/26796134
https://www.ncbi.nlm.nih.gov/pubmed/26796134
https://www.ncbi.nlm.nih.gov/pubmed/26796134
https://www.ncbi.nlm.nih.gov/pubmed/26142823
https://www.ncbi.nlm.nih.gov/pubmed/26142823
https://www.ncbi.nlm.nih.gov/pubmed/26142823

1.

(K] Gt 9 1)

American  Heart  Association  Scientific
Sessions 2017. November 12, 2017 (Anaheim,
California, USA) Safety and feasibility report
of investigational therapy with interleukin-11
against acute myocardial infarction. Makiko
Maeda, Masashi Nakagawa, Yasuko Owada,
Yasukatsu lzumi, Shinichi Nonin, Kenichi
Sugioka, Daisaku Nakatani, Shinichi Iwata,
Kazuki Mizutani, Satoshi Nishimura, Asahiro
Ito, Suwako Fujita, Takashi Daimon, Yoshiki
Sawa, Masanori Asakura, Yasushi Fujio,
Minoru Yoshiyama

F90[a] H A FEFES 201743 H 15H
~17H (EI&) 20T 5 b
TL- 11845 2 7= D iR ia e, TRIE 2,
ATHEE S, KMEE, T KRE. BRE
— A HE B Fa R, SRR,

9000 H AP 201743 A 15 H
~170 (EWF) elF4Bi%. Pim-1¥) —+
O FICB T 2 LM #ER~TH 5.
BRI N, IAATE KB, A TFEA. JBIE
PRIE, AIHEE . PlEs, R

HARIEKZSHE1364F . 20168-3H26H ~
29H (Fi) DODFHRIFIEIZIVTSea-1F5
P U 1755 LR B R L L O R B R PR~ &
b9 %. HFERES, REHBFE, =HIEE.
BIRER . BAEEME, plHES -, Fl
iz, R

HARIEKZSHE1364F . 20168-3H26H ~
20H (i) LR biZ I 1 5 STAT3
ZA Lo R DR, SR A,
WA, B IRAR AT RACERGE, BT E S 1,
Lty . R

HARIEKZSHE1364F . 201658-3H26H ~
29H (Kf#) Pim-1% /1 L7=STAT3IC L %
LR ORI, KRB AR, AL
AN, BACEEME, piHE & -, FiliEe,
R

F89In] H AP FZNES | 20164E3H9H
~11H (i) DARIBETFIZEIT S
STAT3 % I L 7= B AR O A I HE Gl . B i
e, mFE=ER. BEIEN. WWTFAE, B
TEHfE, piHEE . Piufle, R

55 100 [E B0 L SR IR IR s B AR A
20154£6 20 H ~21H (E#B) Gpl30Y-A

A L DIE. ERERA. BT E ST

HIEIER, PAKRIE, REERE, BiLfR

H1nl JISCPHfTES  (E SO M 3Ky
LTS BARES) . 20154F6H20H ~21
H (UR) DR ZEIE I BT D L fr
By STAT3O KBIXLHY) TV v 7%
mhxw 5. HAKRE, BICEE, B
)ﬁ‘:ﬁ\ FERAE, pIHEE . FiliEs, B

523

6. BFFEARRR
(D) AFFEREE
AiEEEY (MAEDA MAKIKO)

KRR FR PRI AR, - HEHPT
e 25 : 70461168

Q) Mg A
BEE 2% (FUJIO YASUSHI)
KRR PR EEBE S IR - Hi%
WIeEF 5« 20359839



