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Identification of Putative Embryonic Stem Cells Derived from
Embryonic Blastodermal Cells of Fertilized Hen's Eggs

K. S. Lee, H. Lee, K. D. Kim and 8. H. Lee

Division of Life Sciences and Graduate School of Biotehnology, Korea University, Seoul 136-701

ABSTRACT : Embryonic stem (ES) cells are pluripotent cell lines, which derived from preimplantation embryo. These cells
have been used as a vehicle of foreign DNA for production of transgenic mammals. This experiment was performed to examined
the possible use of blastodermal cells derived from hen's egg for germliine manipulation. Stage X blastodermal cells isolated from
fertilized eggs were cultured in DMEM containing 15% fetal calf serum. Blastodermal cells were co-cultured on the chicken
embryonic fibroblast {CEF) or mouse embryonic fibroblast (MEF) cells. To examine the effects of growth factors on stem cell
growth, bFGF and LIF were added. There was no significant difference in colony formation of putative ES cells between CEF
and MEF as a feederlayer, but the addition of growth factors enhanced the proliferation and inhibited differentiation of
blastodermal cells. To characterize the cell colonies as a putative ES cells, putative embryonic cell colonies were stained by
periodic acid Schiffs (PAS) reagent. The putative ES cell colonies showed intensive positive reaction similar to the property of
undifferentiated PGC upto 20 days in vitro, but not in other cell types. This result demonstrates that PAS- positive cell colonies
may be used for the study of establishment of chicken ES cell lines for the production of transgenic chicken.
(Key words : blastodermal cells, in vitro culture, PAS staining, ES cells)
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ISA BrownA|9 443 $RB0 A, APLe] weld &
Reke] VThS 0% WL E AAE § o)y WAL 2
ANAZ Astel 10CHA Raehanh $A3e) 2777
S 10UL WA B FPon o 77ke] Ay £HAL
Age) ol &stA Ptk FRVL 37T £57] (Showa
Co., Japan)E o|&3te] RaAziow, o 308vich 2% 7}
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Dulbecco's modified Eagle's medium (DMEM, Gibeo, UK)
< 7]8H)Fl o T DMEM] 15% 4 Blo}&8# (FCS, Gibceo,
UK), ImM L-glitamine (Sigma, U.S.A), 8-AA] (50 Units
penicillin/ml, 50ug streptomycin/ml, Gibeo, UK)5 fDMEMS- 3
7b3led & wjeldfotMlE (chicken embryonic fibroblast,
CEF)8) 34 2 T4l AH-E%2n], 20% & Held A, 50
#M B -mercaptoethanol, nucleoside (8.0zg adenosine/ml, 8.5
ug guanosine/ml. 7.3pg cvtidine/ml and 2.4 gg thymidine/ml,
Sigma, USA), % non-essential amino acids (Gibco, UK),
ImM L-glutamine (Sigma, USA), ZAA (50U penicillin‘ml,
50ug streptemycin/ml, Gibco, UK)}5 sDMEM-E mitomycin C2
A § CEF /A % 8 Wurdq o] wicks) A5
o AEe] Ba B Fge= 025% (wiv) trypsind 0.04%
(wiv) EDTA7} #7Fe Ca’' - Mg"'-free phosphate buffered
saline {PBS)& o|&-&}t)
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WEA L Sl glojAM, AZE A4AAY Hrlx
#E A5 95l bovine recombinant basic fibrobiast
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leukemia inhibitory factor (LIF, Sigma, USA)S z}Z} H&¢
L7} 40ng/mic] === ufdel sDMEMe] A 7}8}ed colony 4
REHT BRI,

4, CEF & MF EJOIdROME (mouse embryonic fibro-
blast, MEF) &2t
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5 HiYHE MZof SA % TE
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Pasteur pipette2 o]£3}e] HHMTZ3 Easiy, £
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71iF 223 Fdste o) 349 ook Aoie g A4
Sk 7] wivkd A 28] 34 2 @ 222 s DNA
o] 4] 83549l Hoechst 33258 (Sigma, USA)S o]-&3&}
S AR Zeldold WiMAMEE 40uymt FEe
Hoechst 33238¢] A7} fOMEMeA 1087F wickg 3,
DNAS} A%s ] &2 Hoechst 33258 £ A As7] 4
& 15%-7F 35]¢] ZA (DMEMS =2 A3t
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A colony7} A =)o) 9= wlokHE Al 9] mineral oil-2 A A3k
2, A Wi LHGAE —20CTE g o wrE 3 acetic acid
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A F, 3 e E 238 sl vAAE AT T,
1087 gz 948 99 periodic acid= 247+ 2 8)
& 3, ohA] o et 2 EpalF) 3, Schiff reagentE A 7)8led
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2] & PBSE AA st &Ewr|7stala sl
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ARoME B gAY B2 57 207
{(Diaphot TMD, Nikon, Tokyo, Japan)3}ol 4} phase contrast
filter (ELWD 0.3, Nikon)& o]& 3] 3}, #oisle] ASA
100 film (Konica, Tokyo, Japan)ol 7)Z&}5i¥, Hoechst
332582 GAE wHA T §2¥n| 7 (Zeiss, Oberko-
chen, Germany)© 2 &3] ASA 400 film {Kodak, U.S.A)
o) 718k,
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gho} uhA O S stage X9 RBZNH B wit
4 (blastoderm)d £ ¢} Z2 cell clumpE mouth-pipette2 ©f
435t 2t 2 Y E AESHoE FHAUT. F3)
& o] 4e) & Hoechst 33258& o] §-3te] A2 S4YHE
FAF 2 FAhe] LT ATHGQ vfurgelq AA
8 2ol 9 771e) o) EATE Uit (Figs.
la~1¢).

Z 216709 wirgAE 27t F, HYYAMEed CEFs
MEFo] 7}7z} 108704 Zolgstdet. Leld AlZxde 4
7} 30p0 s-DMEMolA guf ) s, 1247 el 55
YA EZo) AR gy} A= 7] A EE AR, 244817
o]l At F, colony7} AL Aol BEAHUD 7 LA+
W colony @A H] &2 33.3~50.0%% T} (Table 1). £ 2 g
Ae EAFE WobrAT Adudel ©]4=E trypsin-
EDTAA ]9 2)3)} clonal culturet Aol colony 3A&o] ¢
W BT YE3 =51 mass culturedlt4 S 3H3H ) (Park
%, 1995). CEF 2 MEF feederE o}&3a] wjubiA E o}
colony3¥ 4 &5 ZANG A3, 47 39.8% ¥ 44.8%= et
1}, MEF feederel A Hij%§t A7t 5352 CEF feederd] A
Wokd Agrc o $2 AFE 2AAR, FAEA 93
T Ho|A gth

Z71vli ek %, colony7} A1 =™ colony Atefef e} 3~4

7oz Al AAIEch CEF feedero} 2ok
3} A= AgpEE 747 6.0, 7.5 L 7.3, MEF feederd}
TMEF A$E 24743, 58 © 5.6U0i; i H-E CEF
feeder o} 2l kgt 74 A 38) 9] Athufokol, MEF feeder
o TEe A$E 237A Aol Rt

7)) ke = MEF feeders}e] FTulk &&0) ¢ 4t
A9t (Table 1), 14 Alohu] & 56 = CEF feeder2}te] 3wl
ko] AL wis] wopx|7] Al#Fstel MEF feederd] 735
15.5%, CEF feederdl A4 43.6%%} colony A SE By
i, A= MEF feederS AMEEH A= 22 Aldiu] o o] ol
= colony7} A A okt ol AHAE Adiugke]
FEBA THF 2R HGUYAMEE] FolAdo] vepd
£ otz B 4 gich o] A#E oj &t wREAE
o] A& wFE 98, 7] ok Aldl= MEF feeders}
Zujekgt T, Aldie) ok CEF feederE A} 80 24 colony
HALE =¥ L Jodz ARET HIE Aol 2
ggo wat CEF feederst st A9y 43.6%c04
71.4%%2, MEF feedersh Zuiobah 7 = 35.5%091 4 50.0%
2 colonyFA &L Z7HlA T (Table 2), AAZ AR
colony®] & & TrAdte ALY FHolgs SHAM &
9 o}A7A] & wjutgM LA ESAETE B 7A
T W2 9REE SHEsldel ¥ o HoAn

ol

2 AEOIRS WA
wjolFA X 892 HalME destA §AZ0] A
A3 AAsiolob e, HRUAToe et G

Table 1. Successful culture for the formation colonies during primary culture on the CEF and MEF

No. of experiments

No. of blastodermal colonies formed sucessfully (%)

No. of blastodermal cell fragment used

CEF MEF
I 36 13 (36.1) 12 (33.3)
1 36 18 (50.0) 18 (50.0)
I 36 12 (33.3) 18 (50.0)
Total 108 43 (39.8) 48 (44.0)

Table 2. Survival rates of subcultured blastodermal cells on the CEF feeder

No. of blastodermal

No. of survived/seed during subculture

Growth factors used

Culture period (days)

cell fragments 1st 2nd Ird
sDMEM only 13 22/39 (56.4) 16/46 (34.7) 1/2 (50.0} 6.0
sDMEM + bFGF 18 21/57 (36.8) 19/45 (42.2) 9/12 (75.0) 7.5
sDMEM + LIF 12 15/37 (40.5) 10729 (34.4) 10/14 (71.4) 7.5
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Fig 1. Formation of putative ES cell colonies obtained from the isolated embryonic blastodermal cells of hen's eggs.
Blastodermal cells were isolated from fertilized hen's eggs and made into small cell clumps using a mouth-controlled
pipeite in PBS+BSA (a). Most of early cells in suspension contained large number of yolk granules (b). The cells at
recovery were at the interphase as evidenced by a DNA-specific dye, Hoechst 33258, suggesting that they were inactive
at this stage (c). The cells showed yolk granules at early culture upto about 10 days (d). The granules gradually
disappeared in later stage of cells at 20 days after 3 subcultures {e). Representative PAS-staining of putative ES
colonies, an early and a late colony at day 2 (f) and day 20 of cultures (g), respectively.
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of Ao xte] AHge] 8% 84T AAHT v (Matsui
%, 1991). CEF feedero} Fujokat A7) gleir AAE

colony 7§&<= LIF 4 7}5-7, colony EAd&o} A= bFGF 4
477t & A5HE AL, MEF feedersh T} 29,
AAE colony 4 2 colony #A4& ¥ LIF A77oA
B BHE B2 & UG (Table 3),

2181} LIFS} bFGF 7@7}%@1 Slo1A, YA o 439
A A7) EHHT QA AT ZHclg 2AE 9
2ol A, o a1 2 olfE A AR} E
%5 (human and bovine recombinant)o) ] -2 3}, wj s}
27} 3 AER] B uiutga x| M Egd EAse
£448 Adg wEE Holn AE TEOIA (species
specificity)o] WA S AAZ A€ o9} AHEstY Zhou
5 (1993)] ot Hol AAM AFAAAY sl stem
cell factor (SCF)&} cDNAZ ofp| Al 98 FAVS A
Ags AF e SCFe] ofrficd ME 3 27t 53%9 52%5t
o §ANS 2ETE B Utk B8 AT HXF LIF
o] DNA @7|Mg7be] 75%9 HAMde]l BIIEe] gl
(Stahl 5, 1990), 22 X5 77He] wielFAE Sy g
¥ QoML o]F9 LIFE A7 wjolra 29 F3hA
of Exzo|xl Rstvte AA7F €#A AT (Anderson,
1992),

offigt AMdS EH = o Hol oM wlelFAHESE
gdat7] AaliMe & SolFel wigkdy ¥ £ SolHd
732078 Abge] A48 QFEAITL AzHETh

3 EEH jolFMERAM O] HivtE M EY SF

A3 werAxe] A3E FH A, vlolFM E= colony
g A3l2 £538] Z250 (Robertson, 1987), & 714
@7HeA (ECMA-7, SSEA-1)o] Soldo® wh3ahm,
alkaline phosphatasest Zo] A EAH-S o|&3le] B
of k= Bl (Williams £, 1988)% o8 54< AU
Aol B gtk B APgME & SHYLLTEH £
g ufubi Al e A ofuloke Fa AAA wolFATE W
A7l & o9 FAE H o 72 4¥S dAe
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wlobfA e BAL A Axere] AAgle] AHHe
7 FE3 97-E Jeh = colonyE FA @b Zojth B
APA AAHAY colonys hFe A71E 7B AL
o, B A9 colonys] EH2 T3] (brightness)E 7FA 9%

ot 439 ICMFr el colony7t 578 % Zlo] Wlshe] ot
AL Yehfiich o] 32 vaiae 22 1837
o) ujuisiel] WAy P A (xanthophyl)2 FZET %
2 colony®] A5 wF Fol] thdd AZFEHE A FHS
3 BaokdS Jehi ot (Figs. 1d~te).

PAS ¢M2 g-amino alcohols} 1,2-glycol groupo]
aldehydeZ = A2} wl8-Zol aldehydes} Schiff
reagento)] 2|34 purple-red color® = 27FA] 3h8hik-g-of
A& A AP+ AR dEiA sled, dE 2e g9
AN T (PGCY A FolFor HEsE AR W
Aok PASEAE W5 siutdAd A E colonys] A48
Au, 2 HYYMEL = bS] doka] Fe
o colonydl| Ut z}z} 2 I 20U 7R 8 cultured| & S0
Aol Mg oy w32 B G} (Figs. 1f~1g). |28 A3
o]F MEEY §44 227 nHFYLE ojofAE 4
8] BAE FelA Bt A5 FHAE T A
P g BAET & AEFE FAT i EAEd A
AL M QA RAZE EYAA, Add g olF XS
S84 o] wige] nMFeistd FrelujetE "AA7ITH
ol# g FrelwgtE EalA YA HE AAY &
A3 Mol 71531 ol & welated A Hel FojA wfo}
AERRE faid §2 448 5 dg Aok

EO{N
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o R ) g A 2] A guig 2 FAE st o}
kgt koA o]F AEY F2, 8 & FHE (stem
cel)e] 54 ARE AEsGth FHBoERY P
stage X9} wikdiA Al E= 20% FCSE 353 DMEM )
el Al i kst WA AEE B Bloby AdFolAl

Table 3. Survival rates of subcultured blastodermal cells on the MEF feeder

Growth factors used No. of blastodermal

No. of survived/seed during subculture

Culture period (day)

cell fragments ist nd Ird
sDMEM only 12 4/24 (16.7) 3/6 (50.0) - (- 4.3
sDMEM + bFGF 18 19/33 (57.6) 18/36 (50.0) - (=) 5.8
sDMEM + LIF I8 14/47 (29.7) 7714 (50.0) - () 5.6
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