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Induction of myocardial regeneration by exosome administration for myocardial
infarction
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Several therapeutic strategies using cell-derived exosomes (exo) which have
several functions, including anti-inflammatory and immunosuppressive activities have been reported.
In this study, to investigate the character of exo which is used for induction of cardiac
regeneration, we analyzed proteins and miRNAs in exo derived from cells including mesenchymal stem
cells (MSC), fibroblasts (FB), cardiac myocytes (CM) and iPS-derived cardiac myocytes (iCM). Exo
derived from each cell was isolated by ultracentrifugation. MSC-exo had 286 kinds of proteins and
526 kinds of miRNAs. Especially, exo derived from MSC, CM, or iCM were expressed miR-146 and miR-210
which are known as anti-apoptosis of cardiac myocytes, and miR-126 and miR-132 which are known as
angiogenesis factors. We prepared to inject to the site of myocardial infarction in vivo. However,
the amount of exo produced was small, and to establish an efficient culture method to isolate more
exo was required.

miRNA



20 50%/

MSC @)

Mol Med. (Berf) 2014;92:387.) CPC

Cardiovasc Res.2014;103:530.)

iPS
MSC
IMSC, :FB, :CM, iPS ZiCM
mRNA, miRNA, protein
1. MSC, FB, CM, iCM
characterization

2. In vivo

3. RNA, protein
MSC Cyagen FB DS CM Lonza iCM
CDI 80-90%
48 200 m
characterization
(TEM) 1A
Delsa™ Max (Beckman coulter)
MSC 254.3 nm FB 260.4 nm CM 231.7 nm iCM 206.7 nm 1B
CDh9, CD81
B
2 MSC 2 FB
€1 T92543nm 21 T5260.4nm
* Diarster (nm) ’ T Diater m)
c™ icM
’?A F43231.70m > 7 ¥9206.7nm
T T S N E—
Diamé{é} (nm) Di;rr;eter (nm)

M1 &#REBEEKTI Y Y —LDFRE



Qubit® Protein Assay Kit (Life

Technologies)

L-Series Mouse Antibody Array L-308,

Ray Biotech Inc

miRNA
(NORGEN)

21%

Total RNA Purification Plus kit
RNA

miRNA
MIRNA

Y ArhL
ERREF
BrEhA4Y

W TNF family
SHBAER T
BwntBE
wJoF7—¥
NS TF
CITGF family
WA Y
7R ZBEE
EIINF family
ORI
OF0ft

M2 MSCT/ VY —LBEY VI DER

MSC

286
20.3%
14%

Affymetrix GeneChip® miRNA 4.0 Array

gene expression ( /U6)

(Affymetrix, Inc) 526 miRNA Mir-XTM miRNA
First- Strand Synthesis and SYBR® qRT-PCR RT-PCR miR-
126, miR-132 miR-146, miR-210

miR-126, miR-132 CM miR-146 CM, iCM miR-210
MSC, iCM 3
43 miR-126 12 miR-132 & miR-146 03, MiR-210
a4
3.5 @ 1 = 20 03
3 3 0.8 % S 0.25
25 g g 5 0
2 o o 2
g a 10 L o015
15 S oa 3 %
= 2 o 01
! g 0.2 & . §1
0.5 0.05
°icM CM FB MsC

MSC, CM,

iCM

MSC

0 0
iCM CM FB MSC iCM CM FB MSC

M3 &LV VY —LILEITZmMRNARKERE

0
iCM CM FB MSC

1, 2, 3, 4 LVEF

1 LVEF40% 4 30%

4
100p ¢
10° 0.6~1.3u g
50.0
45.0
Ka00
i 35.0
2

30.0
25.0
20.0

' ’ (weeks) ’ ‘
X4 DEHEEETILOER

MSC

CM iCM



(OSHIMA Hideki)

(40378188) (13901)
(NARITA Yuji)

(60378221) (13901)
(KANDA Yasunari)

(70510387) (82601)
(FUJIMOTO Kazuro)

(70644665) (13901)
(OGATA Aika)

(70718311) (13901)




