H Mg 2014,45(8) :1253-1259

Acta Veterinaria et Zootechnica Sinica

doi: 10. 11843/]. issn. 0366-6964. 2014. 08. 007

PEGFP-hTERT #5436 & Bs T 40 B & 3 B0 W 55

%:H}%#é‘laﬁ,‘ %lviiilaiﬁ%%]?? é{l’/ﬁm mlagﬁﬂk%lvi%dq\lzv—%}%ﬁl*
. M RZEHYFE SRR LA A IWET 50 T RITEALRE, %I 225009;
2. Animal and Avian Science Dept. University of Maryland,College Park,MD 20742)

W OE. AU E S EEH R pEGFP-hTERT % Y 39 R 34 T 41 il ( Chicken embryonic stem cells,cESCs) ,
PEALXS R A6 T 40 B 85 55 08 &, LU e A IR A T A0 M bk s A B & . #E4K7% A TERT H: RS 49 @ 55 41 Ji KL pEGFP-
hTERT, J:#| ] FuGENE® HD % e 38 1, 27 4E 40 il (DF-1) , 5 4% 24 h |5, ¢ 6 B 6 I s B DL 80% BRL-CM (K
BUIFAN IR 25 PRG35 55 2040 1) ES ZEREEG R BUIR A M A& R 25 320 BIAY cESCs. %l 10 pmol « L7 4iAE 3
C,AKP 4L L Ko AH 6 = i BT SSEA-1,S0X2 Fl OCT4 K1 % 5€ J& » LA G418 ik pEGFP-hTERT #5441y ¢cESCs,
AR5 97 J5 9 1 PCR R A8 6 T PR B R 1 Rk K P SRR W4 4E R C vf DUE #F cESCs 1 %4 , pEGFP-
hTERT %% 44 () DF-1 4 iy b w] LIS I 8 £ €852 5 32 35 . pPEGFP-hTERT %% 4 11y cESCs AJ R824 E 10 /L L. HATY
PRAR AR 3 PR ZS T 406 26 T A 57 Pk D0 DA T 2 B FLAH G THESE M R A K P2 R B (P>0.05), & L%
W] . pEGFP-hTERT #% 44 () cESCs 7£ 80 % BRL-CM 25 & 4ME N FR/EA T e Fs S E 5 2 10 {CEAB R F5 R 4
AR S, BT R P 00 0 e T 40 A 19 7 A= Ak A 41 &R e 57

%4817 : pEGFP-hTERT;ATERT 3£ 5 ; BRL-CM ; X% JI JI4 T 40 g

FE 4 %S :S831;S814. 8 XHFRERG A XEHS: 0366-6964(2014)08-1253-07

Research on Establishing Chicken Embryonic Stem Cell Line by pEGFP-hTERT Transfection
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Abstract: This experiment was conducted to transfect chicken embryonic stem cells with recombi-
nant plasmid pEGFP-hTERT, optimize culture system of chicken embryonic stem cells,and estab-
lish embryonic stem cell lines. " TERT gene was obtained and then subcloned into pEGFP-NI1 to
construct eukaryotic expression vector pEGFP-hTERT. cESCs were transfected with pEGFP-
hTERT after transfection DF-1 cells, which were cultured with 80% conditioned medium,20% ES
decarboxylase basal medium and 10 pmol « L' vitamin C. After detection with AKP staining and
associated specific surface antigen SSEA-1,SOX2 and OCT4,cESCs were selected with G418 and
detected by real-time fluorescent quantitative PCR. The results showed that vitamin C could pro-
mote cESCs proliferation, green fluorescence could be detected in DF-1 cells aftert transfected
with pEGFP-hTERT,cESCs transfected with pEGFP-hTERT could be passaged to 10th genera-
tion and remained undifferentiated state,and stem cell surface specific antigen detection was posi-

tive,as well there were no significant differences in expression levels of related genes(P=>0. 05).
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The results indicated that cESCs could be passaged to 10th generation consistently,and remained
undifferentiated state, which were transfected with pEGFP-hTERT and cultured with 80% BRL-

CM added vitamin C. This would be used in embryonic stem cells immortalization and establishing

cell lines.

Key words: pEGFP-hTERT ;A TERT gene; BRL-CM;cESCs
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e &L O iR & W B TIANGEN 24
"] ;s FuGENE® HD IJ H Promega /A #] s H A 7 1
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FIR T4 EHRH H Y A B #2 3 9Ot B R
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10° « mL- 4R E) 24 fLAR N . XS0 A - 5% gL H A
# pEGFP-hTERT; BH 1 % B 41 . 5% Yo 25 481K 5 ki
pEGFP-N1; 25 [ & MU REG Y ki, 4t 24 h

&1 RIqPCREFEFMFERASIMERRK D

Table 1 Primers information for RT-qPCR

J& TG A E B T MWL,

1.2.5 pEGFP-hTERT # 4t cESCs pESE
% 3 A cESCs il # W40 o & W, BL 5 X
107 « mL~" 1 % B 4 Fh ) 24 FLAR N . K pEGFP-
hTERT 45 FuGENE® HD 454 1.5 : 1.0,2 ¢ 1,
2.5+1.0.,3:1.3.5+: 1.ORE ARG IMA R %40
REFRWh, 24 h J5 #2936 BB T W4, pEGFP-
hTERT 5 FuGENE® HD s e il 3 ¢ 1,
A cESCs 1y 5 £ 5 1 ¥ B 300 pg » mL™' (Y
GA18 fifi 5 PH % 40 i, 78 hn 10 pmol « L' VC
J3E A 2 40 M0 B L R AT RS AL AR

1.2.6  cESCs J¥ 25 2% % o Jo 3% 470 Jt A I %
HEC 77 7 55 AKP Yo % S 03 9¢ ' %8 5 1 25 R F
1o

1.2.7 RT-qPCR #;: 1l cESCs #H 3¢ T P 5 H % ik
HE KU 4 K% Y pEGFP-hTERT {4 &
5 2.4.6.8,10 8 cESCs, X} H8 4 K % Y pEGFP-
N1, 25 HA A I MAE & Opti-MEM. 55 41 % B4
Fzs 43 % A Trizol 5] $#2 Bl mRNA, #% First
Strand ¢cDNA Synthesis Kit 1¢ B 47 2 5% 5, L4
Bactin Jy N Z 3 W, # 17 RT-qPCR ki ], RT-
qPCR 5197751 W3 1, d o [ e 2 € 1) B
AMRAF G RIAEFRN 20 pL,RT-qPCR § 1
AR PR & HE T AR A

FEHZ R Gene

BIYFFH] (5" —3") Primer sequence

R BEK/N/bp Size

Nanog F: TGGTTTCAGAACCAACGAATGAAG R:TGCACTGGTCACAGCCTGAAG 180

Sox2 F:GAAGATGCACAACTCGGAGATCAG R:GAGCCGTTTGGCTTCGTCA 100

Oct4 F:ACCAGCATCGAGACCAACGTGA R:TTGCAGAACCAGACCCGGACA 117

GDF3 F:CAAAGCCCAGCCCCAAAATC R:CCACCCTACAACCATCCACC 114

Bactin F.:CAGCCATCTTTCTTGGGTAT R:CTGTGATCTCCTTCTGCATCC 164

N 2 AR B AR R TR 8.2 kb A B g A

2 # B — &, AR — % (E 2,
2.1 WTERT ERFAE BWKE 2.3 EHi#FRiEH A pEGFP-hTERT #Y i 28 i 7 {i

PCI-neo-hTERT 2 ik 28 N V) EcoRIF Sal
DO U1 )5 - B 4% Fr B3 510k 5 448 F 3 045 bp, 1
3 045 bp RIAIRES BT A5 1) R TERT JeH B (B D,
2.2 E#ZRiE#H & pEGFP-hTERT £ E

JIT A5 E 4 iR 22 N YD EcoR 1 #l BamH T 3L
)55 5 B R 29 3.5 kb K # KL 4.7 kb K

B 48 hJF , VB 445~490 nm B Kk G T %
S AR T O S 40 L e Y T 4L TORL pEGFP-
hTERT (¥ DF1-4fl fifg v] UL 4% €6 5% 56 . 5 6 4 b F 4
JUAZ B 43 40 M 5 R A D 9 e Yy pEGEFP-NI
(1) DF-1-21 g . 5 56 3450 43 A T4 A 20 L 4% N Hh2¢
St B G B X (3.
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M. DNA A X 43 + Bt & b5 #E DL10000; A. PCl-neo-
hTERT; B. PCl-neo-hTERT () #. f§ 4] 4% 3 ; C. PCl-neo-
hTERT WU Y) 45 %

M. DL10000 marker; A. PCl-neo-hTERT; B. PCI-neo-
hTERT digested by EcoR | ; C. PCl-neo-hTERT digested
by EcoR | and Sal |

B 1 PCI-neo-hTERT {4 W E5 5] & &

Fig. 1 Restriction enzyme digestion of PCI-neo-hTERT
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MI1. DNA %} 43 F B it 47 1 DL10000; M2, DNA A X 43
T FR dE DL5000; A. pEGFP-hTERT ) B4 i 1) 45 SR
B. pEGFP-hTERT X[l 4] 45 5%

M1. DL10000 marker; M2, DL5000 marker; A. pEGFP-
hTERT digested by EcoR [ ; B. pEGFP-hTERT digested
by EcoR I and BamH |

& 2 pEGFP-hTERT pWEGHI L E

Fig. 2 Restriction enzyme digestion of pEGFP-hTERT

AL ¥ e F A1 Bk Y DF-1 408 (B 3%) 5 B 3% e 25 14K
pEGFP-N1 fy DF-1 4 it (5 37)
A. DF-1 cells transfected with pEGFP-N1 (dark field) ; B.
DF-1 cells transfected with pEGFP-hTERT (dark field)
B 3 =4 FH pEGFP-hTERT &% 2= # & pEGFP-N1 % it
DF-1 48 A@ 100 X
Expression of fluorescent gene after transfection
with pEGFP-hTERT and pEGFP-N1 100 X

Fig. 3

2.4 EFikHitk pEGFP-hTERT % 136 A R4 T 4850

2.4.1 YR cESCs 45 Sk %8
2.4.1.1 AKP 340 . X565 2 1) cESCs £ 9% 147

AKP et )5, cESCs £ 7% 20 F5 t0,  AKP FH M
L) cESCs %iﬁ@ﬁf%@(@ 4),

s é“,; ?

4 cESCs TPER) AKP £ 200X
Fig. 4 cESCs dyed with AKP 200X
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W T W pEGFP-hTERT 7E cESCs ™ (1) 3 3k 1
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14 40 i Hh 35 Sk a5 LAY A TR A (B 6),
# ] pEGFP-hTERT B % Ih % ¢ cESCs,
2.4.3 FEYSHE 10/t cESCs By % 5E
2.4.3.1 ¥R 2~10 1Y cESCs: 2L & B
T TSRS 2~10 fRH cESCs, 28 2 OB e 2
HAANAE . 55 3~10 RO FE YL 5 55 3R i A i, T LR
YN S TO W AR A . X AR YT AR 2 AR cESCs
PR e 5 A% 255 10 AR cESCs 3E47 T 4H M A% 74 43
BT 45 R R T 40 A g o AR5 AR R A8 (B T
2.4.3.2 AKP e fa . XYL 515 2 10 LY cESCs
BEVEHEAT AKP JL o, 4 il 5 20 8% €5, O AKP [H 7%
(K 8.
2.4.3.3 R E R YA N A YL S R & 12
& cESCs 4£ ¥ #F 17 % I 91 Jii SSEA-1, SOX2 FI
OCT4 #50 (445 5 7R : cESCs 4 7% 52 BHYE [ I, 9%
JE T R E LR DAPT Y i 6, X /1 cESCs 2
[GREHQEIEDR
2.4.4  cESCs ¥ Ye 1 2 i br J5 #H O¢ 1 4 3k B i
RT-PCR # VL Bactin NS NN RT-
qPCR i AR XF BE i T 40 i & 48 A 56 T # 3k |
Nanog Sox?2.0ct4d .GDF 313 ik 5 0L #0147 L &8,
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A.C. SSEA-1 #i 4l cESCs(A W53%.C 3% ; BLE.H. cESCs #J DAPI #¢4; D.F. SOX2 i A&l cESCs(D
%, F ) G.L OCT4 H &K cESCs(G 517, 137 . 9 [A]

A,C. cESCs defected with SSEA-1(dark field(A),light field(C)); B, E, H. cESCs dyed with DAPI; D, F. cESCs de-
fected with SOX2(dark field(D),light field(F));G,1. cESCs defected with OCT4 (dark field(G),light field(1)). The

same as table 9

B 5 cESCs RE#/EH MK DAPI £ 200X

Fig.5 cESCs defected with specific surface antigen and dyed with DAPI 200 X

2 RN

B

A.B. # Y pEGFP-N1 ) cESCs(A K13%,B B 3%);. C.D.
¥y pEGFP-hTERT f) cESCs(C K547 .D Bi37)

A,B. cESCs transfected with pEGFP-N1 (dark field(A) ,
light field (B)); C, D. cESCs transfected with pEGFP-
hTERT (dark field(C) ,light field(D))

B 6 =48 pEGFP-hTERT & 25 # {& pEGFP-N1 % it

cESCs 200 X
Fig. 6  Expression of fluorescent gene after transfection
with pEGFP-hTERT and pEGFP-N1 200 X
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ATH BN LY I 2345 % Ak 4 i 5 B0 1 F A
BEARE KRS,

FERRDT ES-4H i JC 8% 5% 2 19 o5 1 35 35 1k R
A BRL-CM s 4P K - 35 72 0, cESCs A % %
6 £, S5 140 B A K 22 0 B A AT I 10
pmol « L1 VC [ K5 % ¥ i . 41 i JF 4R 3% 58 4 B I
P AR RN BRI B % R 2 (e X i f A TERT X
KA H] 38 cESCs 78 25 1 55 F B b i A7 15 F 1
2 L R AR E 15 AR (35 TR AR X 2 5 G B 451 s A F
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A~L %5 2~10 f Y cESCs
A-1. The 2nd to 10th generation of cESCs
7 £ 2~10 £H cESCs 200 X

Fig.7 cESCs of the 2nd to 10th generation 200 X
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& 8 cESCs &R AKP & 200X
Fig.8 cESCs dyed with AKP 200X

B9 cESCs REHLRAETM K DAPL & 200X
Fig. 9 cESCs defected with specific surface antigen and dyed with DAPI 200 X

N8 o

Podb A T AR - -

A1 10 pmol « L' VC By & F R R Fp B 55 . 40
Mol sE R B FR 2 12 4%, H4 AKP e R4 ki,
SSEA-1.SOX2,0CT4 i {4 % 5 i 4k 90, &
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A R TR AN 1 0 20 0 A0 T TR 40 1 4
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4 &

AT A AU AL TR I iR T 20 B 43 B B SR O
2, HoAY 2 4 UKL pEGFP-hTERT Jf % 4t
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o AT RITEAR IR T #8212 U, B i (8]
He e e 9t Kot iE B PCR KN 240 g 175 H A 2 6
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