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Abstract

tem cells are the body's master cells and have the ability
Sto produce all manner of tissues. Embryonic stem(ES)
cells, derived from the inner cell mass(ICM) of the mam-
malian blastocyst, can continuously proliferate in an undiffer-
entiated state and differentiate into a desired cell lineage
under certain conditions. These abilities make ES cells an
appealing source for cell replacement therapies, the study of
developmental biology, and drug/toxin screening studies.
Compared to mouse ES cells, human ES cells have only
recently been derived and studied. Although there are many
differences in properties between mouse and human ES
cells, the study of mouse ES cells has provided important
insight into human ES cell research. In this review, | describe
the advantages and disadvantages of methods used for

human ES cell derivation, the expansion of human ES cells.
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0 1. The advantages and disadvantages of each derivation method

Derivation Methods Advantages Disadvantages References
« Easy isolation of the ICM from blas- o o . .
. o « Possibility of contamination with ani-
) tocysts possessing large and distinct
Immunosurgical mal pathogens
ICM o } 3~15,17~20
method ) « Difficult to isolate ICM from blasto-
« Selective removal of the trophecto- ] o
cysts having small or indistinct ICM
derm from expanded blastocysts
¢ Can be used regardless of blasto-
cyst quality .
Whole embryo .  Risk of trophectodermal overgrowth
« No loss of ICMs during the process o 9~12
culture method . o . which impedes the growth of ICM
* Alleviate contamination due to ani-
mal pathogens
« Efficient method to derivate human
ES cells from blastocysts possess-
. ing large or small ICM . . .
Partial embryo o . « Difficult to isolate the portion of the
« Minimize the risk of trophectorder- 12,16, 17

culture method
mal overgrowth

Alleviate contamination due to ani-
mal pathogens

blastocyst containing the ICM
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0 2. Methods for expansion of human ES cells

Expansion Methods Advantages Disadvantages References
« |deal for maintenance of human ES
cell lines
 Selective transfer of undifferentiated . ) .
. ) ) « Laborious and timeld consuming
Mechanical human ES cells from differentiated . .
« Difficult to process many cells simul- 5,8~10,14
transfer cells
o taneously
¢ Produce similar sized clumps and
obtain similar sized human ES cell
colonies
« Can be used regardless of blasto-
cyst quality .
Whole embryo . « Risk of trophectodermal overgrowth
* No loss of ICMs during the process L 9~12
culture method ) o ) which impedes the growth of ICM
* Alleviate contamination due to ani-
mal pathogens
 Useful for experiments requiring , . , .
. « Both differentiated and undifferenti-
large quantities of cells
. . . ated cells may be transferred 3,4,6,7,13,
Partial embryo « Faster and simpler than mechanical .
« Cell clumps vary in size 15~18, 20, 26,
culture method transfer
¢ Occurrence of chromosomal abnor- 28~31

 Easy to process many cells simulta-
neously

malities
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