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1. Pluripotent Stem Cell
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B2}k vlo}Z& )M E (embryonic stem cell; ES cell)-t B4l 5~10F Alo]9] wljofol] EAJste AR AFAM
A3 (primordial germ cell; PGC)ZHE £ & ulo}Z 7] X (embryonic germ cell; EG cel)E 2} 7] &Hct.

2. Embryonic Stem Cell
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3. Embryonic Germ Cell
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5. Adult Stem Cell
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Table 1. Characteristics of embryonic stem cells

Derived from the inner cell mass/epiblast of the blastocyst (ES cell)
Derived from primordial germ cells of the genital ridge in 5~ 10 week embryos (EG cell)

Capable of undergoing an unlimited number of symetrical divisions without differentiating (Jong-term self-renewed)
Exhibit and maintain a stable, full (diploid), normal complement of chromosomes

Pluripotant ES cells can give rise to differentiated cell types that are derived from all three primary germ layers of the
embryo

Capable integrating into a fetal tissues during development

Clonogenic, that is a single ES cell can give rise to a colony of genetically identical cells, or clones, which have the
same properties as the original cells

Expresses the transcription factor Oct-4, which then activates of inhibits a host of target genes and maintains ES cells
in a proliferative, non-differentiating state

Can be induced to continue proliferating or to differentiate

Lacks the G1 checkpoint in the cell cycle. ES cells spend most of the their time in the S phase of the cell cycle, during
which they synthesize DNA.

Do not show X inactivation. X inactivation does not occur in undifferentiated ES cells

6. Plasticity
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1. HHOIEJIMIZE (Embryonic Stem Cell)
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ATk 2 20099 Bt A4E TEL vjolENES} FEHAL ol R AYAE T 4F &
HAAEE B3} 7hsdtvhs Apdol gl ol 58 AEdiAadel 7Fsde] AAlsoja) gk 17t
wjo}E7i 2] 79 1998 Thomson F-& &/ wiote] WRA XN ZHE] wjo}E7]HE (embryonic
stem cel)Z FElstetl A3stgon B & Gearhart 52 YAl 5~10F Hiolo] YA|PAHAEE
0] -g-& wjo}Z 7| HE (embryonic germ cell)& &-2lgt=t] A3l WielE I AX e A ujde B3l
At745 2] (self-renewing) S# o] gli1 ¥abr}t had A Xl wls) d53] =&
0] AY FIE FAHY F e YL ek By olet FE9 wgx
o] JAAE FA ke 20099 F 9 MER 23l F U= FHol o theAE =
t} (Table 1).

HlolZ 7| MEE 24 wjole] HBEAMEHERE A= embryonic stem cell (ES cell)@ ¢4l 5~105
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Table 2. Comparison of Mouse, Monkey, and Human Pluripotent Stem Cells

Mouse
Maker EC/ES/EG cells Monkey ES cells  Human ES cells  Human EG cells  Human EC cells
SSEA-1 + - - + -
SSEA-3 - + + + +
SSEA-4 - + + + +
TRA-1-60 - + + + +
TRA-81 - + + + +
Alkaline + + + + +
phosphatase
Oct-4 + + Unknown
Telomerase +ES, EC Unknown Unknown
activity
Feeder cell ES, EG,some EC  Yes Yes Yes Some relatively
dependent low clonal
efficiency
Factors which LIF & other factors Co-culture with Feeder cells + LIF, bFGF, Unknown; low
aid in stem cell that act through feeder cells; other  serum; feeder forskolin proliferative
self-renewal gp130 receptor and promoting factors  layer + capacity
can substitute for ~ have not been serum-free
feeder layer identified medium + bFGF
Growth Form tight, Form flat, loose Form flat; loose  Formrounded, Form flat, loose
characteristics rounded, aggregates; can aggregates; can  multi-layer aggregates; can
in vitro multi-layer clumps; form Ebs form Ebs clumps; can form Ebs
can form EBs form EBs
Teratoma + + + - +
formation in vivo
Chimera formation + Unknown + - +
KEY
ES cell = Embryonic stem cell TRA = Tumor rejection antigen-1
EG cell = Embryonic germ cell LIF = Leukemia inhibitory factor
EC cell = Embryonic carcinoma cell bFGF = Basic fibroblast growth factor
SSEA = Stage-specific embryonic antigen EBs = Embryoid bodies
glote] AA WA EZRE] Y& embryonic germ cell (EG cel)Z& TEFHW o5 AlXe 33| thst
AMEE 23 § dx 58S 22 T TR S F Aok 530 548 2] gl
R0 welEvIMESR Bl th 2y ES celldt EG cell 1 71€e] M2 =3 At
oA EAJo] o7k th2 Al vehe] A E74A] ES celld] 74 A EJ_ o] EH 2 o] ”d«l Al ch el
o] 7k5 % WA EG cell2 70~803 A =9 FAt o] FojA] 1L T3 ES celld] 79 BSAP
*Eﬁ o] olag 9 thsiAl Batd MEZ FAH teratoma’t A 54 = v EG cena o] 23 A3}
£ 2L 5 e B 7HA] Aoldo] Tt (Table 2).
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