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Construction and expression characterization of transgenic
chicken bioreactor vector

Pengxiang Yang, Xichen Wang, Yuxiang Wang, Qigui Wang, and Hui Li
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Abstract: We constructed transgenic chicken bioreactor vector, driven by chicken ovalbumin promoter, lentiviral vector and
cytomegalovirus (CMV) promoter control vector encoding green fluorescent protein (GFP) and luciferase (Luc) as reporter
genes. The three vectors were used to transfect or infect chicken primary oviduct epithelial cells, embryo fibroblasts cells,
mouse 3T3-L1 preadipocytes cells and bovine mammary epithelial cells. High efficient and specific expression vector for
transgenic chicken bioreactor was determined by detecting fluorescence and luciferase activity. Reporter gene analysis showed
that chicken ovalbumin promoter expression vector was not cell type-specific in these four different cells. Additionally,
luciferase reporter analysis illustrated that the chicken ovalbumin promoter activity was over 100 times lower than that of the
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CMV promoter in four different cells. Both of these two reporter genes were expressed in those four different cells infected by
lentiviral expression vectors. Similarly, the GFP reached the similar expression level in cells infected by lentivirus and cells
transfected with CMV promoter plasmid vectors when the multiplicity of infection was 20. In conclusion, the transgenic
chicken bioreactor vector under the control of chicken ovalbumin promoter was not highly efficient and cell type-specific.
However, the efficient expression and extensiveness of lentiviral vector could be used for studying chicken oviduct bioreactor.
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Table 1 Primers used in this study

Primer name Primer sequence (5'-3')
OVNF CGTCGCGACGGATAACATTTACTGGGAAGC
OVNR CCAAGCTTGGACCTTTGACGCCATAGAA

GFPF CGGGATCCCGTCGCCACCATGGTGAG
GFPR CCCTCGAGGGACTTGTACAGCTCGTCC
LucF CGGGATCC ATGGAAGACGCCAAAAACATA
LucR CCGCTCGAGCGGTAGAATTACACGGCGATC

The underlines indicate the restriction sites of Nru I, Hind Il1,
BamH I, Xho I, BamH | and Xho I, respectively.
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Fig. 1 PCR products of chicken OV regulatory region. M:
DL2000 marker; 1-3: PCR products.

P5] B % O 3 2R S 3 3R Ak #ik pOV-EGFP .
pOV-Luc Fl CMV J53FFEHA pcDNA3.1(+)-
EGFP F1 pcDNA3.1(+)-Luc, K T aiiF firth s 2k 4
ERRYE, FHBRSIPE N YIEE Nru T /Hind A1 BamH T/
Xho I 43 S X EG VI B4k, 2SR AR EE Al , 45
I oV X B R/N R 1.25 kb, FEEUIHY
EGFP. Luc fit 453 R Bt K/ 312528 725 bp.
1677 bp, RERKESHIFR/IMI—8, RMHERE
1E (K 2~5).

2 pOV-EGFP # kMBS £ E

Fig. 2 Identification of pOV-EGFP by enzyme digestion. M:
DL5000 marker; 1: pOV-EGFP vector digested with Nru 1 and
Hind III; 2: pOV-EGFP vector digested with BamH I and
Xho T.
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2000

1 000
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100

3 pOV-Luc FHikHIEEYI L E

Fig. 3 Identification of pOV-Luc by enzyme digestion. M:
DL5000 marker; 1: pOV-Luc vector digested with Nru I and
Hind III; 2: pOV-Luc vector digested with BamH [ and Xho I .
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4 pcDNA3.1(+)-EGFP 8BSt 4 E

Fig. 4 Identification of pcDNA3.1(+)-EGFP by enzyme
digestion. M: DL2000 marker; 1-2: pcDNA3.1(+)-EGFP vector
digested with BamH [ and Xho 1.

22 MFERARBHMFREKEMIBEAKENF
& M LR

¥ CMV J5 8l F R 5% A& pcDNA3.1(+)-EGFP,
XS OIE B A 8l 73Rk 3Kk pOV-EGFP 43l % YL X8
R A2 Ae . XA DR R e . B 3T3-L1
TG B 4 AN A= FUBR L Rz 40, S5 YL)5 48 h R4k
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1 pOV-EGFP 7£ 4 R4 it th ¥ A 5 %5k (& 6).

bp M 1 2

2000

1 000
750

500
250
100

Bl 5 pcDNA3.1(+)-Luc MEBI L EER

Fig. 5 Identification of pcDNA3.1(+)-Luc by enzyme
digestion. M: DL2000 marker; 1-2: pcDNA3.1(+)-Luc vector
digested with BamH [ and Xho I .

6 pPcDNA3.1(+)-EGFP. pOV-EGFP $#£ 4B f5 EGFP Rk R

Fig. 6 Expression of EGFP after transfected cells with pcDNA3.1(+)-EGFP and pOV-EGFP. (A,E,I) Chicken embryo fibroblasts
cells. (B,F,J) Chicken oviduct epithelial cells. (C,G,K) Mouse 3T3-L1 preadipocytes cells. (D,H,L) Bovine mammary epithelial cells.
(A-D) Cells picture. (E-H) Transfected with pcDNA3.1(+)-EGFP. (I-L) Transfected with pOV-EGFP.
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50.000 r
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— >

0.020 4
0.015 r a
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b h
0.005 | ﬂ z ’_T_l
0 | 2 3 4

E 7 pcDNA3.1(+)-Luc. pOV-Luc 3B 57T S Rl
BIFRIE (BARHEE)

Fig. 7 Expression of Luciferase after transfected cells with
pcDNA3.1(+)-EGFP and pOV-EGFP (Firefly/Renilla). RLU:
relative light unit. 1: chicken embryo fibroblasts cells; 2:
chicken oviduct epithelial cells; 3: mouse 3T3 preadipocytes
cells; 4: bovine mammary epithelial cells. Capital-small letter
means highly differ significantly (capital letter for cells
transfected with pcDNA3.1(+)-Luc and small letter for cells
transfected with pOV-Luc, P<0.01); A-B means highly differ
significantly (P<0.01); a-b means differ significantly (P<0.05).

RLU (Firefly/Renilla)

SRR, N RUAR R R iz, &
)5 LV-GFP-Luc 7 4 Fhéi il h ¥4 58t Rk, (A8
o B 22 TR R AE AN R Y 240 B TR R A 2 Sk, eI
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A P RIBKEA Y (# 8).

P29 LV-GFP-Luc /&Y J5 96 h K% K e
JCRMEETE, S5REM, BGJSTE 4 Fhaif b4
PTOCEMMRE, Horh, 7RG R AT 4 20 i 4
HEE R A R, A 3 A F R E (P<0.01)
(& 9).

B8 BREBREAMEEEERABZANRIENR

Fig. 8 Expression of EGFP after infected cells with lentivial. (A) Chicken embryo fibroblasts cells. (B) Chicken oviduct epithelial
cells. (C) Mouse 3T3 preadipocytes cells. (D) Bovine mammary epithelial cells.
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1 2 3

RLU (Firefly/Renilla)

B9 EBmRsREAMRRARENRE (BAHREE)
Fig. 9 Expression of luciferase after infected cells with
lentivial (Firefly/Renilla). RLU: relative light unit. 1: chicken
embryo fibroblasts cells; 2: chicken oviduct epithelial cells; 3:
mouse 3T3 preadipocytes cells; 4: bovine mammary epithelial
cells. A-B means highly differ significantly (P<0.01).
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Fig. 10 Expression of EGFP in chicken oviduct epithelial cells. (A—C) Infected with lentivial (A: MOI=20, B: MOI=10, C: MOI=5).
(D) Transfected with pcDNA3.1(+)-EGFP. (E) Transfected with pOV-EGFP. (F) Blank control.
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1 ZRFEPUE A & Uk 88.7~233.8 pg/L, fHEI{HE
TR SRR R

AFgEd, SHREBIARE CMV JEsh R ek
SRR 37, I, pcDNA3.1(+)-GFP Fl pcDNA3.1(+)-
Luc 7EFE YL 1Y) 4 Fhau M rh AR ERAS T 33k . FEXG IR 2R
Y 240 0 20 2 40 G B VRN TR R 5 R I R Gk e
HOEL W AL, T BB LT 2 N R ) A
F AR RN TR AR 1 22 38 = A G

TEEH] 1.25 kb A% 51 5 25 1 JE A 538 1X 4 i3 2l
TR Y, pOV-EGFP il pOV-Luc 7£ 4 Fh4
Mo b AR TRk, B BRI AR, AT
FIE 2 TR 1 2 3 0 A B 55 BT A 2 I R 0T
., BABESC B ON A AL SR Sk ik o R
pOV-EGFP 7£ il 3T3-L1 Aij g i 4l i 4 ¢ (4 5 G R 1
FREEAR; # YL pOV-Luc 7EAY J5ACH B4 T Kz 240
i 20 7 56 25 Tl 1) 38 38 55 09 R B T A AN i 4 2 0k i
ERARE, 5 3T3-L1 A i 40 i 28 Fn 2 FLI -
KA 22 5 W, X AR T AE S Al A A AT
AR RSB 2ZRA X, [N, IEEAES
T AARATE G Yo 55 A0 B A 4 BE DR SRR T PRI
5 CMV & 3l AT B ORE 20K 1 3R B R A 22 5K
FAG, X522 AP G A 2 SR A — S, AT
A2 541G 1 O E A 1 B R 9 X Bl A L
L it (1 4 8 A P

AR, N8 B A S 2R Gk HA AT i B T
X5y B9 A B N7 4 5 T IR ATF 9T L 43Rk A% T W12 L0
TEZ A0 M A AL 2L ARG I 21 T AMIEFE R ) 3k . Xu
25 201 ) 348 87 00 25 (0, 58 S R A O b 3 DR R A ) e
B8 00 05 73 AR R R TR IR L SR 3 AR AIE 1 2
Mo, BIARME TR Park 2525 i 18
B AR LS A S0 S R b A A A e S B R TR
B, AR B R X AE Z R A S AR DU B T AR
ICHE IS . FR 2 i Masamichi ZE22)5 F T
12 3238 B 300 5 SR 7 B AR AR 7 1 25 P BT AR A A B T
XSG , B 8 0 A s AR 1 R AR AT TRk

AT, BT ITERYR 4 FhAIHD (2R IR
TR ) ARRAT TS ETOLERRE, &
WU HHEAT iz 091 o EAEAS [ A 240 i ) 2 A 280R
HA— 2 M2 5 . TEXS IR BUAT 4 40 i 20 2 65 9 L R
PRk g & T I0 3 MR, JOLRmmRSE
SN RS R R E R THA 3 s, TS
20 BT BAT RSB RE U5, XDRTEIN AZ MELF, K
PREFPEIRERE SR P 26 IR, R 5 3
JI AR 45 R 2 57 0T 855 AN ) 4 5 2 PR A9 ARG O ik A
Ko HAET, PPN SRS R e E ST, IS
TR 22 18 B 45 5 5 1A B S5 DR X i R 2 v i
FFE AR

AR AT SIS DAL X iy O A 2 2R R A S Y R
AR S 1 6 X6 i B A5 A ) SONE 45 B B 26 (F . Ochiai
AR ALR O 2R 1PN 53R 1.35 Kb BRI 3 Bl
[l B 55 25 5 8l 1 S R A A A, i e PR AR ) D i
P 2 7 SRR A A R AL, 4 2R B 7 R 3l
TR SRR R I R T ORI A R X AR
RIHANIF] MO 1188 o 2t TR A i A i B4 L Bz 240
g, BEFE MOI fyfees, GFP RKikE T, 7£ MOI
20 I PEEFIKTE MR AT IA BT CMV )3 3519
SRR A K-, 8 g T A B A A 2
FRBIKF-, 5 Ochiai IR METIR—8, &b
KFE, HAGINEE R S TR EAN L, 18R
AR e e DR RK AR g, T e DR X8 B B A S 1
F ] L BAT B ) R A5
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