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Ef HFHEEX

TR R 2R B B 220 F0 R N S S AR I
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fifi MLERE (CoPH) : 2 51 (B4 0 5, otk 2
B - SRR 34 %) . B RMELRBE O
mMJESE (Shunt PH) : 12 B (B2 61, &
M 10 B« FHER 258) Th oo, TRH
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FRITEA TN TWS, T4 T LLAT
LY e b ES/iPS MR & & PN R Fa
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ABSTRACT

Objective; We previously succeeded in inducing and isolating vascular endothelial cells (ECs) from both
human embryonic stem (ES) and induced pluripotent stem (iPS) cells. Here, we compared the function-
ality of human adult ECs (HAECs), human ES-derived ECs (ESECs) and human iPS-derived ECs (iPSECs).
Methods and results.jWie“cbmpared the cell proliferative potential, potential for migration, and tolerance to
oxidative stress. ESECs were slgmﬁcantly superior to HAECs in all of these cell functions. The cell functions
of iPSECs were comparable to those of ESECSs and also superior to HAECs. We then analyzed the gene
expressions of HAECs, ESECS and iPSECs, and observed that the expression level of Sirt1, a nicotinamide
adenine dmucleotlde(NADﬂ -dependent histone deacetylase, is higher in ESECs and iPSECs than in HAECs.
The inhibition of Sirt1 with a Sirt1-specific inhibitor and siRNA antagonized these differences between
the three types of cells.

Conclusions‘f'sirtl plays a key role in the high cellular function of ESECs and iPSECs Although further in

the cell

ource for regenerative medrcme and also showed the potential of ES cells as a useful tool for

elucrdatmg the molecular mechanism of cell aging.

© 2010 Published by Elsevier Ireland Ltd.

1. Introduction

We have succeeded in selectively inducing:mouse, monkey and
humanES cells todifferentiate into ECs and mural cellsandinisolat-
ing those cells [1-3]. In addition, we recently succeeded in inducing
human iPS cells to differentiate into ECs:and mural cells and in
isolating those cells [4]. We have alsg mtra-arterlally transplanted
human ES cell-derived ECs (ESECs) into mutine hindlimb ischemia
models and found that the transplanted ECs are incorporated into
the host vasculature, where they. promote ‘the restoration of blood
flow. By contrast, almost no transplanted adult aorta-derived ECs
were incorporated into the hostvasculature, and they did not pro-
mote blood flow restoration:{3,5]."Other groups comparing the
efficiency of engraftment of ESECs and human adult ECs obtained
similar results [6-8]. Apparently, there are functional differences

* Corresponding author. . Tel.: +8175 751 3170; fax: #8175 771 9452,
E-mail address: sonemasa@kuhp.kyoto-u.ac.jp (M. Sone).

0021-8150/$ - see front matter © 2010 Published by Elsevier Ireland Ltd.
doi:10.1016/j.atherosclerosis.2010.04.021

between ESECs, which are at a relatively early stage of develop-
ment, and human adult ECs, which have already been subject to
aging.

The aims of the present study were to analyze the functional
differences between human adult ECs, ESECs and human iPS cell-
derived ECs (iPSECs), to identify factors responsible for these
functional differences, and to determine at least part of the mech-
anism of vascular aging.

2. Methods
2.1. Celi culture

Human aortic endothelial cells (HAECs) were purchased from
Lonza and maintained in endothelial growth medium (EGM-2,
EGM-2 singleQuots, Lonza). Human saphenous vein endothelial
cells (HVECs) were purchased from VEC Technologies, Inc., and
maintained in EGM-2 (EGM-2 singleQuots). The khES1 human
ES cell line and the 201B7 human iPS cell line were used and
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