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Cells Cultured /In Vitro

Sung Joon Park, Bon Chul Koo, Mo Sun Kwon, Whi Gun Chae and Teoan Kim'
Catholic University of Daegu School of Medicine, Daegu 705-718, Korea

ABSTRACT

The purpose of this study is to establish a basic culture system enabling in vitro culture of chicken blastodermal
cells and to test the feasibility of retrovirus-mediated gene transfer to the cultured cells. The blastodermal cells were
isolated from freshly laid eggs of stage X and cultured with or without STO feeder layer cells. Stem cell-like mor-
phology was maintained after multiple passages and RT-PCR analysis proved expression of several stem cell
specific genes. Immunocytochemical analysis using antibodies of anti-EMA-1 and anti-SSEA-1 also showed the fea-
ture of stem cells. Infection of the cultured blastodermal cells with LNCGW retrovirus vector resulted in successful
transfer of foreign genes. The results of this study may be useful in establishing stem cell-mediated transgenic chi-

cken production.
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10829)9l| 15% inactivated FBS (Sigma 5405)¢} Na-pyruvate
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Table 1. Primary culture and subculture medium coemposition

(Unit: %)
BRL cell
K];ockout Hgm F12/ culture media
(conditioned media)
Y pu e 33 67
Aleh ) 25 75

Amino Acids 1000X solution; GIBCO 11140-050) (1%), HE-
PES (GIBCO 15630) (10 mM), L-glutamine (GIBCO 25030-
081) (2 mM), 2-mercaptoethanol (Sigma M7522) (0.1 mM),
723 LIF (MILLIPORE LIF1010) (10 ng/ml)E 37}3
Hixlo] £33ted 300 rpm o2 687 ARSI 9
AR B F SN AASL B pellet 01%
gelatin®] coating® 71 AAE7}F A& AZEF FAIS} 7]
ANEE AeetA] &2 AEMYE GAo 242w sl
o} bl wiAE g AlE EeA] AHES EiR) 9}
AE ZA% DMEM / HamF12 WA & 3367 H] &2 &
g13te] ALR315itE DMEM / HamF12 ®}X]+ Konckout
DMEM¥ HamF12& E3% #jAe] LF W4l bFGF
(Sigma F0291) (10 ng/ml)E 3H7}5te] AHE-313IcHTable
1). BE HEE 5% CO% 37C 27A vl 43lsith

Toi Bt Pk M| H|CHHH ¥

=l vk Al¥Ee] AdielYg WA= BRL AXeS
w2 ¢} HamF12 #jA|& E§38te] ARE3IGITh BRL A2
W vix]= 10% FBS7} 3 7FE DMEM A& A}-§-3fo]
48413k wiok3t ¥ 045 pm poresized] filter2 73}
EH|EHTHTable 1). ©] A wiA o= IGF-1 (Insu-
lin-like Growth Factor-1; PEPROTECH 100-11) (10 ng/
ml)¥ LIF (2 ng/ml), Transferrin (Cedarlane, CL1363A)
(10 ng/mhs H7WITh Altjuld FA a4 5
A3}HA 0.1% gelatin®] coating® BI¥HAIE A3
Al Al colony Fel7} Fd= o] viwtyd A=E7 F
AF A& Adste AFsglon, fEA FAE A
£ Al Adu)gsigic.
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scription system (Promega. USA)E ©]-83}9] <DNAE
Fstgieon, g E7ME oA ARl i
primerE A3t PCRE 43313 tHTable 2). PCR ¥F
%2 PCR Master Mix (Promega, USA) 10 pldl 22} 20
pmol®] “+78} “—" strand primer, 123 /¥ DNA
2 pl& ¥l AA 20 ple) o= P33, PCR 34
2 95T 587k W17 F 95TA 30%, 65TAA
30%, 72TCAA 30237 HHE3HE cydes 353] WHE A A
sgon, JF S A8k 72ToA 783 AR
t}. PCR AHEL 1.5% agarose gelol A A719%52 HA}
o PCR % 9oL RIS
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Table 2. Primers used for RT-PCR analysis

w2 A Aol 259

Gene Species Sequence (5—3) Product size (bp)
o T
e oo o
- e o
SO ST ¢
GATA4 chicken TGAGAAAAGAGGGCATTCAGA (+)

GCAGGATGAATTGAAGATCCA (—) 22
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U7k wjkste] AL&Sith wol winig] NEE PBS =
38] A8kl 10% formaldehyde neutral buffer2 4°Col
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¥ Tris-HCI buffer (0.05 mmol/ml)Z 4TCollA 3057t Bl-
ocking A7l & 1% BSA7} X3¢ Tris-HCl buffer (0.05
mmol/ml)®} anti-SSEA-13ll(mouse-anti-SSEA-1 moncl-
onal immunoglobulin M antibody) (Developmental Stu-
dies Hybridoma Bank, MC 480)2} anti-EMA-18}4](mou-
se-anti-EMA-1 monoclonal antibody) (Developmental Stu-
dies Hybridoma Bank)& 22} 1:30% 1:50 H| &2 £
g kel g 4CoA 1A Fb vheAATh o] F,
PBS™ & 33] A8l 1 LSAB+System-AP kit (Dako North
America Inc. K0678)F AM&3ste] @ s #<isty
ot

=9 HiHkH M ZEO| Retrovirus Vector SystemS 0|28t
olef KA Ho|

Bre] wiuked A e retrovirus vector system& ©|-§%
AR e Aol Jhede gotrrl 918 100002
%9 LNCGW (Kim %, 2004)% AH4-31% th(Fig. 1). 9
A Al dol= v HA wigel Ratd AZE 72
T S FEEr A Rg Ao AXE g
Yo AAsgith WA, il AEE 7EA
7l el AS A A M A FolA
colony FEj7} 71 2 FAE AEE Eselch w
g AEE PBS 2 FAE ¥, 01% trypsin §94 02 5%
LAY 22 wiatd Axe Adug sixE
o] 83l pipette2® MEE Fo| F Fo gelatin®l coa-
ting® 35 mm AZAG HA] 1.5 mle] A v

ey
=

{5'LTR H Neo [ MV | EGFP , WPRE H FLTR '

Fig. 1. Structure of LNCGW retrovirus vector. LTR, long termi-
nal repeat; Neo, neomycin resistant gene; CMV, cytomegalovirus
promoter; EGFP, enhanced green fluorescent protein gene; WPRE,
woodchuck hepatitis virus posttranscriptional regulatory element.

2 platingstSith vHd, Wity AE7F B2k Hel 1,000
2 F5E LNCGW 10 pl¢h 5 pg/mlel polybrened
A7resich B e AEE AN AgdE Al
EE platingst AFo| 38 AEXE FAA7IE A5
TU3 U4 virus$} polybrenes H7bs] Tk 24 A
Fol| Mol EGFP fAke] zo] 2 d o= g v
A& ol &3 #AIGT

2 I

HHUYS A EO| In Vitro HHQYF
WA, stage X} FATOZTE Felgh vk AXS
HEFL Aol ZIAAES] B2 oARE AU HFg. 2).

2-Day culture

6-Day culture

Without
feeder layer

With :
feeder layer | |

Fig. 2. Culture of chicken embryonic cells isolated from blasto-
dermal cells of stage X embryos. (A) and (B), embryonic cell cul-
tured without feeder layer; (C) and (D), embryonic cells cultured
on the top of feeder layer. (A) and (C), embryonic cells cultured
for 2 days; (B) and (D), embryonic cells cultured for 6 days. The
length of each scale bar is 200 ym.
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Fig. 3. Long-term culture of chicken embryonic cells without fee-
der layer. Cell were trypsinization every one week and subcul-
tured on the top of gelatin-coated dishes for 2 days (A), 7 days
(B), 10 days (C), 20 days (D), 35 days (E), and 40 days (F). Each
scale bar representc 200 ym length.

NAANEE AFEE 459 Wbl AEE 3383 JH9
colonyE #% Av4E T3 AL & AAh 28y
NAAEE AR & Mg FA19 HHH*‘E AE
] 7% colony?] Fei7} FH3HA Fgom F4 £x7t
°F 159 7HF =S ¢ F UStHdata not shown). 7
Zi*ﬂﬁﬂ glo] wjeket BHE‘lﬁ AEe] 72, 38 du)F
< S8 #2327, Y 108 ARE colony’} FAH
7] AFBIeH, F 4047 6~7Y A2 53] o]y
Adl wlgE & 5= U3, 2 T BE AXE 704
T 174 FeE AR Fig. 3).
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Z o} 1597 wiFeh witd AN RNAE E33k3ith
£ RNAZHF-E ImProm-1I reverse transcription sys-
temE ©]-&3lo] (DNAE 498 tha %ﬂlﬂﬁ_%‘ = 24
g 4 3T primer® PCRES AAE Ay 5 A EF oA
]’\LE] PCR 5% @S &9 <+ UATHFig. 4).
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«cGATA4 (262 bp)

acLin28 (302 bp)
«cSox2 (267 bp)

«cNanog (437 bp)

«cPouV (457 bp)

«cGAPDH (674 bp)

Fig. 4. Determination of stem cell-like expression. RT-PCR ana-
lysis was performed using 5 primer sets specific to the 5 stem
cell maker genes as described in Materials and Methods. The pri-
mer set for GAPDH gene was used as a control. N, DNA iso-
lated from chicken wing tip; A and B, DNA from chicken blasto-
dermal cells cultured for 6 and 15 days, respectively.

oy shy AEFHelA 2043 WEFT winkd AEES
anti-SSEA-1 #A1¢} anti-EMA-1 3A1E o] &3t A3}
Aok ol9] dzToz AF E7|AEE AL, d
A g A whgo] AF 9} gho] F A XA FLs}

A vrebte oleld AR vl ¥ ) v AT}
E7AE 57 AT U8 JAT 4 ATHFig
5).

Retrovirus Vector System2 O0[&8t 2j2f |EX} HO|
gk viukd Axo g F-1A Ho| 4R-E FUst

Mouse ES cell Chicken embryonic cell

EMA-1
stainig

SSEA-1
staining

Fig. 5. Immunostaining with SSEA-1 and EMA-1 pluripotency
markers. Mouse ES cell (A and C) and chicken embryonic cell (B
and D) were stained with either EMA-1 (A and B) and SSEA-1
(C and D). Each scale bar represents 100 um length.
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White Fluorescence

[

Fig. 6. LNCGW virus were applied to either suspended (A) on
attached (B) cells, then observed under either white or fluores-
cence light after 3 days of infection. Each scale bar indicates 200
pm of length.
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