Results: The proportion of oocytes with NEBD significantly increased in groups with over 2 hours
exposure time (p<0.05). The proportion of eggs with PCC rate at 4 hours increased significantly compared
to that others (25.0% vs 0~13.3%) post injection (p<0.05). Normal fertilization and development rate to the
blastocyst stage were significantly higher in post (61.8% and 19.7%) activation group compared to that of
pre (32.4% and 10.9%)or immediate (39.4% and 9.1%) activation groups (p<0.05).

Conclusions: The optimal exposure time of peak NEBD rate is 2~3 h after injection. And, activation in
2~3 hours after round spermatid injection improved the normal fertilization and early embryo development
rate.
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Background & Objectives: Embryonic stem cell has pluripotent and self-renewal characteristics, so it is
expected that used for clinical application as a source of a cell therapy for variable degenerative diseases.
Because ES cells have unlimited proliferation capacity, neural progenitor or terminally differentiated neural
cells derived from ES cells might be used for alternative neural cell source. In this study, we test some
inducing factors for finding of optimal condition of neural differentiation of human ES cells in vitro.

Method: Human ES cell lines, SNUhES-1, SNUhES-2, SNUES-3, were used for neural differentiation.
Undifferentiated ES cells were cultured on a feeder layer of mitomycin-C treated mouse embryonic fibro-
blasts. ES cell colonies were mechanically separated to proper size containing about 500~800 cells at 5
days after the transfer. These dissociated colonies were transferred into bacterialogical culture dish conta-
ining ES cell culture medium without bFGF for embryoid body (EB) formation. After the 4-day culture,
EBs were cultured for 8~9 days on gelatin and laminine coated culture dishes or cover slips in EB media
containing N2 supplements, 20% SR or FBS, with or without the differentiation factors, bFGF, LIF, RA,
B-NGF, for neural progenitor cell enrichment. Whole or some parts of nestin-enriched EB forming the
neural progenitor network were separated mechanically and cultured for one day in suspension condition
to form the neurosphere-like structure. They were transferred onto fibronectin coated culture dishes and
cultured with additional differentiation factors, RA, B-NGF, EGF, PDGF, each during 2~3 weeks. Nestin
enriched EBs and further differentiated cells from human ES Cells were confirmed by flowcytometry,
RT-PCR and Immunofluorescence using specific Abs against variable markers of neural progenitor (nestin),
early or mature neuron (N-CAM, neurofilament, betalll tubulin), glial cell (GFAP) and Fluorescence
conjugated secondary Abs.

Results: ES cells derived neural progenitors expressed the nestin were more increased by bFGF and LIF
addition in EB media containing N2 supplements than control culture condition. Nestin mRNA expressions
were increased time dependently but after the 8-day culture, they were decreased rapidly. After the neural

-102-



progenitor enrichment culture, N-CAM was expressed in most cells. bFGF, strong mitogen for neuroepi-
thelial precursor cells, used for proliferation of neural precursor cells derived from human and mouse
embryonic stem cells. LIF is known to that inhibits the formation of cardiac mesoderm and promote the
neuronal differentiation at early stages of CNS development or differentiation of mouse ES cells. Our result
suggests that bFGF and LIF effectively promoted the neural progenitor differentiation in human ES cells
also. RA affected to differentiation of another cell types as well as neuronal cells and B-NGF more effecti-
vely induced the neuronal differentiation.

Conclusions: In this study, neural progenitors and further differentiated neuronal cells could be induced
from human ES cells and every differentiation stage could be controlled by differentiation times and some
inducing factors. It was expected that neural progenitor and differentiated cell populations are used for
source of transplantation without teratoma formation but it was remained to problem that gained homo-
geneous cell population. Now, we try to sort the differentiated cells each and apply them to animal model.
This research was supported by a grant {(SC 11011) from Stem Cell Research Center of the 21st. Century
Frontier Research Program funded by the Ministry of Science & Technology, Republic of Korea.

0-6 AF ALJE7|HEL A e]u)jokr|7t 5k LIFHFGFL}
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£ FEdisa Ay oyt i sta
AZHAR AR, Boista e

YN - olEE - WEA' - HEF - BH - B B
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Background & Objectives: 3= B4 A ¥ 2] re-encapitulation®] 2= 3444 AlujoF who] ojsted
$AEYY AA o A& gigk v xety Aol §43 AU B AFLdME 2 F<
2ol A QX ES] 2l ¥ oA A2 B hydrogele] U2 calcium alginateS 0]4, A 2E
capsule JEIE dtod F7|7F vl gE Aty on, 1 A wheA] FAXA FolHo R v
frazte] HEe BEE 4= A} Biol Reprod 65: 873-8, 2001). Leiut X|F7pA19] Wik R
ALEV|NER S8R Geva Bz, S50 PAEHS #2285 ot waA &
AToME AHAE S E3to] Fefdirial ¥ LIFGFGFS FSHE 3aH43 Aoju oy
HEs0E B oud dFE FEA golrizl F3on, ol B¢ AAFAAAA L MEL A9
WS Fyslaxt 5

Method: AEATE 3~5UH 9] ICR T3 AAE AHE3lIgon] AR YNE] N xR 2 A 2

< 319 calcium alginateS ©]-83}9 capsuleBEE TE0] A et 3152 LIFAFGFSt FSHE
Meste 252 WY F AT HRANS T Azl E o] &ste] YRR THYAE
w&sith

Results: LIFbFGFE A e]gte] Aojufdat 2Fo04 FAANE AERFAA} FAY Oct4 mRNA
¢} Integrin betal 7} f-2l5HA] 7 HEE o, o|g= W E FSHAM BT E SRS
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