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Summary

Human pluripotent stem cells such as embryonic stem cells (ESCs) and induced
pluripotent stem cells (iPSCs) provide unprecedented opportunities for cell therapies
against intractable diseases and injuries. Both ESCs and iPSCs are already being used in
clinical trials. However, we continue to encounter practical issues that limit their use,
including their inherent properties of tumorigenicity, immunogenicity, and
heterogeneity. Here, | review two decades of research aimed at overcoming these three
difficulties.
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SUMMARY

Human pluripotent stem cells such as embryonic stem cells (ESCs) and induced pluripotent stem calls
(iPSCe) provide unprecedented opportunities for cell therapies against intractable dissases and injuries.
Both ESCs and IPSCs are already being used in clinical trals. However, we continue to encounter practical
Issues that limit their use, Including thelr inharent properties of tumorigenicity, immunogenicity, and hatero-
genaity. Here, | review two decades of research aimed at overcoming these three difficulties.

INTRODUCTION

Piuripotent stem cells (FSCs) proliferate infinitely and differentiate
Imto cells of all three germ layers. Thess two properties make

PSCs atractive sources for cell therapies for various disesses
and Injuries. Two types of human PSCs (hPSCs) are being
explored for clinical use: embryonic stem cells (ESCs) and
Induced plufipotent stem celds (IPSCs). Human ESCs (hESCs)
were first reported by Jamesa Thomsaon's group in 1988 (Thomaon
et al, 1995) seventesn years after the generation of mouse ESCs.
This prolonged time lag between the creation of mouse and hu-
man ESCs was due to substantial differences in morphology
and culiure conditions. &3 described later. hESCs have been be-
ing explored in cell theraples for vanous dissases and injuries,
such as spinal cord injury, age-related macular degeneration,
and type 1 diabates {Figure 1) (lic and Ogilvie, 2017

‘With respect to clinical use, there are two concems about
hESCs: ethical issues regarding the usage of human embryos
and Immune rejection after transplantation. To overcome these
lssues, multiple groups have been trying to generats hESCa
from a patient's own somatic cells by means of nuclear transfer.
This atrategy was papulanzed in 1988 by the creation of Dolly the
sheep using nuclear transfer (Campbell et al., 1955). Althowgh a
repodt in 2004 fraudulently claimed the sussasful genseration of
nuclear transfer hESCs (Hwang et al, 2004), other groups have
succaaded In producing these cells (Tachibana et al., 2013).
The generation of human nuclear transfer ESCa remains techni-
cally challenging.

‘We took a different approach to the generation of pluripotent
stam cells from somatic cells. We were encouraged by the suc-
cess of somatic cloning in sheep, as well as by successful re-
programming by cell fusion between somatic cells and mouse
ESCe (Tada et al., 2001). We hypothesized that pluripotency
may be induced in somatic cells by defined factors that existed
In ESCs and searched for reprogramming factors from mouse
ESCs baaad on this hypothesis. We indeed dentified four tac-
tors—0ctdid, S0, K, and chMyc—that were able to induce

(2]

pluripotency in mouse fetal and adult fibeoblasts (Takshashi
and Yamanaka, 2008). We designated this new type of pluripo-
tent stem cell as induced pluripotent stem cells (IPSCs).

Human iFSCe (hiPSCs) wera generated in 2007 |Takshashi
&t al., 2007, ¥u et al., 2007), and the progresaion from mouse
to human PSCs was accomplished in the brief period of one
year due t accurmulated knowledge from RESC research. Since
then, many groups have been trying fo bring IPSCs to patients,
and some of them are already being tested in clinical trals
(Fligure 1}

Current expectations for realzation of the promize of PSCs are
at the highest they have ever been. However, there are many
challsnges that need to be addresaed in order to bring PSC tech-
nalogy within the grasp of many mone patients. In this Perapec-
trve, | would like to focus on the three major challenges: tumor-
genicity, Immunogenicity, and heteroganeity. | hope to expedite
the development of cell theraplea using hPSCs by discussing
these challenges and providing petential solutions.

Tumerigenicity
An important advantage of PSCs |s ther potential for infinite
proliferation, &3 a result of which we have been able to prepare
billions of varous types of human cells for transplantation.
Hiwaver, this property is & double-edged sword, becauss if cells
keep proliferating even after tranaplantation, they may result in
tumors. Three tumorigenic scenanos may be considered. First,
if undifferentiated and/or immature cells are retamed in the final
cell products that have been differentiated from human PSCa,
tefatomas of tumars may emenge due to incofrect patteming.
Second, If reprogramming factors remain active in the IPS cella,
they may promote tumongenesis. Third, tumorigenicity may be
caused by genstic mutations that have cccurmad duning i witro
culfture of PSCs.

Teratoma and Other Tumors due to Incorrect Patterning
The formaticn of teratomas s the most serious problem for both
hiFSC and hESC call fransplantation. Even a few residual PSCs
could result in teratoma formation. n addition, if ineage-apecific

Cell Stem Ceall 27, October 1, 2020 @ 2020 EBevier Inc. 523
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Du patrimeine de la danse au Québec : état des lieux, perspectives et conseils pratiques

Authors: Regroupement québécois de la danse (Auteur)(Organisme de publication.) Request from Libraries Worldwide
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[Montréal] : Regroupement québécois de la danse, [2019]

Summary: “Depuis la fin des annédes 2000, une sensibilité nouvelle pour le patrimoine de la danse s'exprime et se développe.
Différents facteurs ont favorisé une prise de conscience chez les artistes de limportance de laisser une trace. oréant méme chez
certains d'entre eux une forme d'urgence. Si, faute de ressources, le patrimoine ne constitue pas encore une priorité pour tous, il
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