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Method: Cell lines and Culture condition ¥jo}& 7| A Ei= SNUhES3 S Aol ©]-8351%) 2™, mitomycin
C (Sigmay7t A2 ¥ o] AFEHo] Al STO (ATCC, CRL-1530)Q! QU AEE flolA] vlE-she el
& FA8H wieFE 21T} 20% knockout serum replacement, 2 mM L-glutamin, 1% nonessential amino acid,
0.1 mM b-mercaptoethanol (Sigma), penicillin/streptomycin®] EE¥ DMEM/FI2°1, 0.4 ng/mi2] bFGF
(invitrogen)E H7}8tI T ATCC (CRL-1973)0l1 4] 72} 3+ embryonic carcinoma cells (EC)& 10% FBS7}
E5HE DMEMoN Al oF312d ok, Embryoid body (EB)= n]¥-3pde)o) wjo}E 7| L& Dispase (Gibeo)
B 307 37T A A2 Fo ofor AEZ 0T NE 212t colonyE2 He)gk Fo bFGFﬂ 9]
@ wfjolZ A o o] EoiQle bacterial disholl 4] suspension cultureZ 8191t} RT-PCR % quan-
titative realtime-PCR SNURE3 celis, EBs®} attached EBsol| 4] TRIzol reagent (Invitrogen)< O]QOT ] RNA
& FE3%F ol Superscript 111 ¢cDNA synthesis kit (Invitrogen)& ©]-&3tod Z}ZF cDNAE wHE ol
RT-PCRE T8} 0w, 22 templated ©]85}o] QuantitTect SYBER Green PCR kit (QIAGEN)S ©]
88} rotor-gene 3000 realtime-PCR cycler (Corbett) & A #2¢) RT-PCRE 3 8}31 ). RT-PCR 95T
ol M 30z, S8TNA 45z, 72004 4522 AL 30 cycles® FFE1 21 realtime-PCR-E GAPDH
2 RS 0w 95TelA 20%, 60ToA 20%&, 72°CollA] 2059 2722 50 cyclesE Tffgﬁ}"*tl-
Immunochytochemistry SNURES3 cells® 3% PBSE washing $-°} 4% paraformaldehyde in PBS2.E
2ol A 308 F0F fixationd 1 THA] PBSO 0.2% bovine serum albumin (BSA)S ©& {0 T 5:’?}?}
3 washing® F-ol 0.05% Triton X-100 in PBS/BSAE 20804 147} %<t permeabilization 3+ Foj
3% BSA/PBSE 1A]ZF F9F 420l A] blocking8hl v}, Goat anti-Notchl (Santa Cruz; 200:1), rabbit anti-
Oct-4 (200:1), rabbit anti-SSEA-4 (500:1)5 4TolA] overnight incubatiiond}il washing@r ol Alexa-
Fluord88-, or AlexaFluor594-% conjugation® donkey anti-goat/anti-rabbit secondary &5 2417k 5ok 4
Lol A incubation 8-t THA] washing @ F-0l) DAPLE. 1087 EM3E F-o confocal microscopy® ¥
2ot
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Background & Objectives: Prior to vascularization in vive, embryonic cells and many of their differen-
tiated progeny exist in an environment with an oxygen partial pressure that is often far less than 40 mmHg.
Therefore, they must rely on anaerobic metabolism to produce ATP. Once oxygenated blood comes into
the embryonic tissues after implantation, mitochondrial oxidative phosphorylation system will be activated.
We aimed to examine the changes in mitochondrial content in undifferentiated human embryonic stem
(hES) cells, which have been derived from inner cell mass of blastocyst, and their early differentiation stage
in vitro.

Method: We removed feeder cells (STO), bFGF, and SR from undifferentiated hES cells (SNU hES3) for
1 and 2 weeks to induce spontaneous differentiation. The presence of Octd and nanog mRNA expression
were used as markers for stemness. Mitochondria were stained with Mitotracker and also were observed
with electoron microscope. Intracellular ATP content, intracellular amount of reactive oxygen species, and
antioxidant system were measured.

Results: Undifferentiated hES cells have scanty amount of mitochondria compared to the differentiated
cells. Interestingly, the margin of hES cell colony in the very early differentiation stage have lots of
mitochondria compared to the undifferentiated cells inside of the colony. Therefore, Mitotracker staining
can be used for one of the differentiation markers. Electron microscope showed that the hES cells have few
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