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Establishment of efficient and economical myocardial regeneration therapy using
artificial G-CSF receptor.
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It has been of great demand for cardiac regeneration therapy to produce
sufficient number of cardiomyocytes from pluripotent stem cells. However, it remains challenging to
efficiently differentiate cardiomyocytes with low costs. Granulocyte colony-stimulating factor
(G-CSF) receptor (GCSFR) signaling is known to activate JAK/STAT signaling and enhance cardiac
differentiation from pluripotent stem cells, including embryonic stem cells and induced pluripotent
stem cells (iPSCs).

In the present study, we generated chimeric GCSFRs in which single chain Fv of anti-fluorescein (FL)
antibody was ligated to transmembrane/cytoplasmic domains of GCSFR. As an inexpensive alternative
ligand FL-conjugated, bovine serum albumin can bind to the chimeric GCSFRs, activate the JAK/STAT3
pathway, and enhance the efficiency of cardiac differentiation from iPSCs. This work could
contribute to stem cell-based cardiac regeneration therapy as an economical and powerful strategy.



iPS

iPS
iPS
iPS
iPS
G-CSF
iPS
iPS
G-CSF
G-CSF
iPS
G-CSF
G-CSF GCSFR
G-CSF
single-chain variable fragment  scFv G-CSF
G-CSF
Fluorescein, FL bovine serum albumin,
BSA BSA-FL sckFv FL
FL-scFv FL
iPS CAG cytomegalovirus early enhancer/chicken
actin - promoter
packaging FL-scFv
IRES internal ribosome entry site
pLenti-CAG-scFv-IRES-Neo GCSFR
GCSFR
iPS G418
iPS G-CSF
Western blotting Total-STAT3 Phospho-STAT3
Horse radish peroxidase
1gG
Imagel iPS
embryoid body, EB 6000

96 EB 2



6 EB

48 1 EB
Fluo-8 AM
EB D-PBS(-) 10%
D-PBS(-) 15 D-PBS(-) 2
0.5% TritonX-100 D-PBS(-) 15
3% 45
a-actinin  Calbiochem 4°C anti-rabbit
1gG-Alexab94 60
EB total RNA SYBR® Premix Ex Taq™ 1|
PCR
GCSFR iPS BSA-FL
G-CSF JAK/STAT3
STAT3 BSA-FL 0
5 10 15 30 60 Western blotting STAT3
10 30
STAT3 iPS
0 001 01 1pg/mL BSA-FL STAT3 Western blotting
15
STAT3
1 pg/mL  BSA-FL
GCSFR BSA-FL
GCSFR iPS
EB EB
6 7 8 1 pg/mL  BSA-FL 24 20
EB
EB
cardiac
a-actinin BSA-FL
cardiac a-actinin
BSA-FL
GCSFR iPS
Fluo-8
RT-PCR
EB 7 1 pg/mL BSA-FL 24 22
PCR
S-MHC Nkx2.5 BSA-FL
Thx5
Gatad cardiac a-Actinin
a-MHC BSA-FL
JAK G-CSF iPS
BSA-FL JAK/STAT3
BSA-FL G-CSF
20 1
GCSFR iPS
iPS



43

2020

B3

98

2021

IDH

2021

B3

2021




Nakao S, Yanagisawa K, Ueyama T, Hasegawa K, Kawamura T.

Bata-3 adrenergic receptors in the sinoatrial node for heart rate regulation.

The 26th international society of cardiovascular pharmacotherapy

2021

Ishida T, Ueyama T, Baba A, Hasegawa K, Nakao S, Kawamura T.

The effect of IDH silencing in direct reprogramming to cardiomyocytes.

The 26th international society of cardiovascular pharmacotherapy

2021




