Abstract

Project Code : TRG5780180

Project Title : High efficiency derivation of human embryonic stem cell lines using culture system with

minimizing trophoblast cell proliferation

Investigator : Chuti Laowtammathron (Ph.D.)
E-mail Address : chutila@gmail.com, chuti.lao@mahidol.ac.th
Project Period : June 2014 — May 2016

unanga:

A %

anusannlumaiaiwnldadlisne wazananInwas L dumsdndninndnng ldagng
wannaevhliisadduinifiadidananums (Human embryonic stem cells; hESCs) fidnanwgdlumaiunley
Lflmmm"waaalumﬁﬁﬂmkmﬁa&ja;jmi%'ﬂmﬁaﬂ%%lfﬁaﬁﬂwﬂ'@ hESCs Qﬂﬁ’%"]d%uﬂ%{]l,ljﬂluﬂ f.6. 1998 lag
NN Inner cell mass (ICM) 28NINNAIBOUITLLUMALATRIALAD Immunosurgery LLﬁ?ﬁﬁaaﬂmfgmlu
waaawt BN NINEWNNIRI hESCs de3Tansg na1eit anfitts nsuen ICM sananneasam
szuzuanaladalasiBiFana (Mechanical ICM isolation), mM3ugn ICM aanandaanszazumaladalasld
Lwad uazmsas hESCs Tasmuindrsauuasslaglifinsusnisad ICM (Whole embryo culture) asnsls
Aaudszantawlunsasrs hEsc ﬂi‘ia%ﬂm:é’w‘iﬂ (<50%) sonalldendaudSinmanniialdldsiwn
hESCs  Rgawadwsumsans  dgwidSunmasaniidSinmdasunudadnalunsinaisawunlglu

= aw v v . ad Aa a A a a o = ' v
ﬂ']iﬂﬂ‘]:l”]')"i]ﬂﬁx‘lNal‘lﬁ(ﬂﬂx‘iWG&I‘I/L’]'Jﬁﬂ’ﬁlﬂuﬂwﬂitﬁﬂﬁﬂ’]wiﬁx‘iLWﬂl“lﬂuﬂ']'iwa@] hESC mnmaauma:mwa%

'
A

Usnmudmdaungnihainldlunsnsaaas  lummesesdilauuduihamgilddananuduialung

U

WA® hESCs duuanaiaainmaasaidulafunniiwlivasiaasinslWusa (Trophoblast cell; TE) s9nal

was ICM lisusosadulale asnudslaimavamitnsnia hESC AtlndiNeaamsasaidulavas

& &

a8 TE (Minimized trophoblast cell proliferation; MTP) lasidgdiwas ICM luszuudneannioas:

AL
(Feeder-free system) 11w 3 34 naufizfnelUBBILwTadALALS MIHAA hESCs ¢a83E MTP sansanaa
hESCs lévsandisoutnd, dseuieund uazdrdouutuds lasdsamanudiSannnin 50% (@931
ANNELTIBE NI 50-100%; 108y 70%) MIEI9 hESCs feaFmstiaztielimaunsonda hESC lines

. v & o @ { o v
1S0R1] Cllnlcal-grade ﬁﬂ’)’mLﬂuvlﬂvlﬂuﬁﬂmumﬁm’}u’lu@naauﬁ@]a\‘mﬁﬂ"ﬁuaﬂm

AR wty : human embryonic stem cell, Blastocyst, trophoblast



1. Abstract

Due to their extensive self-renewal and multi-lineage differentiation capacity, human embryonic stem
cells (hESCs) have great potentials for studying developmental biology, disease modeling, and developing
cell replacement therapy. The first hESC line was generated in 1998 by culturing inner cell mass (ICM) cells
isolated from human blastocysts using an immunosurgery technique. Since then, many techniques including
mechanical ICM isolation, laser dissection and whole embryo culture have been used to derive hESC lines.
However, the hESCs derivation efficiency remains low, usually less than 50%, and it requires large number of
human embryos for deriving significant number of hESC lines. Due to a shortage and restricted access to
human embryos, a novel approach with better hESCs derivation efficiency is badly needed to decrease the
number of embryos used. We hypothesized that the low hESCs derivation efficiency might be due to
extensive proliferation of trophoblast (TE) cells which could interfere with ICM proliferation. We therefore
developed a methodology to minimize TE cell proliferation by culturing ICM in feeder-free system for 3 days
before transferring them onto feeder cells. This minimized trophoblast cell proliferation (MTP) technique could
be successfully used to derive hESCs from normal, abnormal and frozen-thawed embryos with better
derivation efficiency of more than 50% (range 50 - 100%; median 70%). With this methodology, large scale

production of clinical-grade hESCs is feasible.
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