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Development of versatile fractionation method of human atrial myocytes from
Tet-1 stabilized-human iPS cells

Senbonmatsu, Takaaki
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For development of a versatile human induced pluripotent stem cells (hiPSc)
method, HiPSc induction was performed with patient’ s primary somatic cells that are fibroblasts
from the skin and the heart. However, induction efficacy of hiPSc was very low compared with that of

commercial available human fibroblasts. The fibroblasts from the remainder tissue after surgery
highly expresseda SMA smooth muscle actin , so-called these are myofibroblats. Although using
the myofibroblasts, it was very hard to create hiPSc, an initial medium without TGF-f3 for hiPSc
induction led to development of hiPSc successfully. But it was still low efficacy. Using the hiPSc
from the myofibroblasts, we achieved the cardiomyocytes differentiation.
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MIXLL MIXLL NKx23
NODAL NODAL GATAG 1
RPMI/PVA(+) (3 days)  —— RPMI (6 days)

400uM 1-thioglycerol

10pg/ml human insulin
25ng/mi BMP4
5ng/mlFGF2

1% chemically defined lipids
1uM ROCK inhibitor

4 pM CHIR (WNT stimulator)

400uM 1-thioglycerol
1.0uM XAV (WNT inhibitor)
20%FBS
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+ pCXLE-hSK
+ pCXLE-hUL
+ pCXLE-Flag-hTet-1

Electroporation

Medium is changed from DMEM+10%FBS to Essential 8,which is
the special for iPS cells gradually.

day 22-30: colonies show up.

Some of growing up colonies are candidates of good iPS
cell checked by adequate gene expression by gPCR.

Cells were stored as iPS.

B RETEAL
(4)
7
SIRPA
EEEE  EREE
N ¥

ERTET-1iPsilRa

4
DRI

IJO0—Y (AR —&
S &%
BEFirsHIlOBRE

TO—H AR A —ESIRPA DB RE R ]

|
—

[ I=&3DHER (LBHLST) 0S8
[7u—vﬂxhu—kwu—x&ﬁﬁlﬁﬁ&r:;]

%Cardiacstem cell D 533

* Anti-Sarcolipin antibody (Sarcolipin: - &
HREHIRE L) (LB RO 2Z
+ SarcoplinSmart Flare #1771~ (c
LB LEHOSE DB SRR

B 7 DEHS RS




Rao
BMP4 FGF2,
Activin A WNT stimulator
(CHIR99021)
ROCK inhibitor (Cell Stem
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Two days time shortening
fCOM/PVA(+)  (3days) eosssssssd  FCOMEEHS (6days)

400uM 1-thioglycerol 400uM 1-thioglycerol
10pg/ml human insulin 1.0uM XAV (WNT inhibitor)
25ng/ml BMP4 20%FBS

5ng/ml FGF2

1% chemically defined lipids

1uM ROCK inhibitor

4 uM CHIR(WNT stimulator)

High conc Activin A (50ng/ml) H 8 EFELHMREEEE

Mesoderm induction from human iPS

15000 iPS cell /well in the 96-well V-bottom dish

200 pl medium: fCDM medium/PVA

400puM 1-thioglycerol
10pg/ml human insulin
25ng/ml BMP4

Sng/ml FGF2

1% chemically defined lipids
1pM ROCK inhibitor

4pM CHIR (WNT stimulators)
50ng /ml ActivinA
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» Myofibroblasts

Front Med (Lausanne). 2015 Sep 3;2:59.

Myofibroblasts are final convergence in the mesenchymal cells.
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Actually, the iPS cells are induced by MET of the mesenchymal cells.
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qPCR of a-SMA
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HCF, HAAF, HCF-AV and HCF-AA have cardiac
fibroblastic characters.
If so, it is very hard to induce the human iPS cells from the
myofibroblast cells in the patient’s heart.
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iPS cells from Human cardiac fibroblast at 17days
(myofibroblasts)

B 16

TET1stabilized
iPS

signal-regulatory protein alpha (SIRPA)



(Nat Biotechnol. 2011 Oct
23;29(11):1011-8. )
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