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Construction and identification of bicistronic retrovirus expression vector for Deltal and

EGFP gene coexpression

HE Fei', TAN Ying-hui’, YANG Zheng-rong’ (' Qindu Stomatology Hospital, Fourth Military Medical University, Xi’an, 710032, * Department
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Abstract: Objective To construct a bicistronic retrovirus expression vector to coexpress Deltal and EGFP
genes. Methods Deltal-IRES-EGFP bicistronic retrovirus vector was constructed by linking full-length Deltal cD-
NA with IRES-EGFP retrovirus vector. Transfected with the retrovirus vector by electroporation, the ecotropic- and
amphotropic-packaging cell lines GP + E86 and PA317 were selected by addition of puromycin. Positive cell clones
were obtained and tested for the efficiency of the retroviral supematants. Two positive cell clones with relatively high-
est titers were picked up and used for ping-pong amplification assay to improve the retroviral supematants titer. At
day 2 after transfection, GFP expression in NIH3T3 was detected by FACS, and Deltal expression was determined by
RT-PCR assay. Transfected or wild type NIH3T3 were co-cultured with myoblasts cell line C2C12 to test whether the
exogenous Deltal protein was functional or not. Results The bicistronic retrovirus expression vector coexpressing
Deltal and EGFP genes was successfully constructed and verified by PCR and DNA sequencing. A high-level expres-
sion of functional Delta protein was detected in transfected NIH3T3 cells. Conclusion Retrovirus is a safe, highly
efficient gene transfer system.

Key words: Delta; GFP; IRES; retrovirus; gene transfer; gene expression

Notch {5 5 @18/t —Fh ity B BEILARSFHEAN LN Delta 25 112 Notch HYFE S PERL A Z —, — R BEZ 1K
MEAERPLH, 2 MR AT hREEMEMY . SSEEA, SHABHMFRE Noteh 32 44 i g Sh S AH &
YER1JE , AT 3 3802 32 (K5 4, AT S 3l Noteh {5 5 ¢

BRTE : & LR HI 5 (01MAT6S) G2, WSS W, Notch-Delta {5 5 7E 7 R & 7 - #fi 1t
supp‘u.fed by the Rescarch Project of the “Tenth Five-Year Plan” for Medi- B A R R T EMER, S RN 8 A A A
P — MOSMAT3, WA 2 F R 5 77 A A 25 R G

EEMA T €97 ) fr MIRILA T A, WL FF S0, B,
’ _[3] Al E by *
TR0 5 AL, B0 S B, Hi : (023) 65334646 WZ—" o 5k, BRI WIHH 5 28 0 & b 4 o

IR LA, FL - (023)68755632 b4 26 19 4 < B F 40 TGFB, FGF . BMP 5§ 1 7] i &
R L9 - 2004-04-15; 8 131 B 3 : 2004-12-05 Notch 3% Fit{k iy ik ,



1198 B = E

X

0207 ¥

2R 0,9 6 1 (green fluorescent protein, GFP)fft—
RAIFET /KB KIS sh P AN A A&,
M2 APk B R I BB R sk B, BEREH
ATME—BEAE SR IRAN L N ke A &= 9ORmE A,
UEAE 3K O RUA AR Ak 2 RN A0 I A 2 AU b g b )12
A bReEEAZ—

G A Deltal Fl EGFP JE[H i L % 18, A BF5E
¥\ Deltal cDNA J¥ 515 & IRES-EGFP J§ 51| 14 i3 % 5
5 aE AR AR , Kt T MU S 1 335 e s o o R R AR A
pDeltal -IRES-EGFP, 147 1A A1 25 | 3K 45 46 i 1k 15 1Y)
B, T R i — 20 Delal SEPIVE RIBFSE4T B SE6E .

1 MEERE

JR AL Ak A 4 e

0 % S B OB AR IR pBMN-IRES-EGFP H 7 %5 4 Leonor
Parreira Fll Helia Neves (£ 3L ; 5 A 215 Deltal ¢DNA H B (1)
pCDNA3 Jfk 84 f 96 [H Spyros Antavanis-Tsakonas £ 57 HU ; A
T DHSa,PA317 44k \NTH3T3 40 i bk i1 55 = ZE B K% 4
FH A I ATIRAE  GP + E86 AL Bk e 25 = B8 K24 il
{2 BUVF 22 B0 P HO ; ULEE AN bR 212 I F 32 K 278t
eIt

1.2 Deltal-IRES-EGFP if # 5 5% 4 # 45 &9 # s Ao 452

Wik SR R AR pBMN-IRES-EGFP 1 & 4 £ A Delal
cDNA J BE# pCDNA3 JREER 1A 7 5128 SR L 9 DS EcoR 1 F0
BamH | {51k, 1 % B2 N5 B E B b 9K /5, PCR R B Tl i i 79) &% ]
I Deltal ¢DNA F Bt 55 £8 o4 1k % 300 5% S B 1k v B, 1L T4
DNA JEHER 14 CIERL T HL S ~ 10 pl 3 8 =P 5% AL K fr
P DHSa, BREFHPE R TR 7%, 1 SR B 20 k. BRIPE A
VI8 EcoR | 1 BamH | XLEFY], PCR,DNA Ml /5 55 ik % &
A7,

1.3 E4mkE4E > minegs &

FH L ZR AL A B A o e o OUE A B 41 GP + E86
il PA317;4 pg/ml puromyein i , 45 BH 1 290 Ff 7 R ;2o B
FIRBOR AR R PRI PA31T FI GP+ E86 £ 1 Bk, UL 1:1 11
FE A Tl T HE SR, B R i R R 00 o T, B
K 2 JH ORI, 0.45 pan UL IERE S DE, - 70 CARAT
ol FH T 2 i T
1.4 k& # e E

X HOA I NTH3T i i He b+ 6 FLAR R (1 x 10°/9L),
BEFLANAS [ e B A 3 LT R R TR IR 8 p/ml BRI (poly-
brene) 5 7% 12 h, 4% 1:10 f£{UE5 9% 48 h, Wi ik 2 J, v pEIE S
R 7 | Giemsa 3 68, TH 80w e, 3501 512 o0 30075 R 0
CFU/ml = 5@ RERH FEAR T (ml) x B il T x EFE.

1.5 #Bh % & 65 4 m)

VLA 95 7 SR UL ) NTH3T3 4B DNA A 84, 47 58 PA317
R E A (env) ZEAH, E 75147 5'-ACCTGGAGAGTCACCAACC-
3 TS 14 : 5" -TACTTTGGAGAGGTCGTA-3 5 F= M1 v ik 5 1L 4% 4
BSOS, BT 411 bp 245 & R AN,

1.1

1.6 FACS.RT-PCR & #: ) NIH3T3 4m fe o 4k &, %2 &
& DeltalmRNA # £ A

2 AR | 25 24 ) A O 5 ) NTHBT3 2 IE B NIH3T3
40 50 L 2 L A5 ) gt £ 5 D AN L, BIUR BB 475
nm, & 511 490 nm.

P R 4 e NIHBT3 A2 0FH NIH3T3 202 &5 RNA, LA
B A, RT-PCR 58S T 4B Deltal mRNA %35, Eif#5]
- 5'-ACCATGGCAGTCGGTGCGCGCT-3" FifF 91 472 5'-TTACAC-
CTCAGTTGCTAGACGCA-3' ,
1.7 Deltal 2 fit. A& *

375 45 R T KA B NTHBT3 4073 51 LA 1 x 107 /LI 3 BEHE b
6 FLAR , AN A T g, A B LA Co BT , 30 HEHE BT
P AEEE R IE 24 by LEEARME C2C12 LA DAPL FRicdlg EA 2 x 10' /4L
(%% FE Rl 1 | 3R BE S A A |, IMDM + 109% FBS 55 3% 24 h;
R A3 A% S 1 3R 4 (IMDM + 2% FBS + 5% HS) , iS5 2~ 3 d;
8B 9 5 B R T OEE Q2012 AR A Tk, A AR
G SRR PRSI C2C12 4 MU VLS 88 1 T-Tropnion 321K, (LA
Pl s AR Y NTHTS 20 M 3R 37 52 06 K s Al IE 3 C2C12 4
il 4 b 5 S S5 R % )

2 &R

2:1

2.1 EH#E HFAR A AR SR pDeltal -IRES-EGFP #
MR
44K pDeltal-TRES-EGFP 8 BamH | #1 EcoR | AUEGY],
| % eI L T, 8 P S R EE R I — 2% 2.17 kb H# )y BLAI
#9512 kb B9 BE, WP 1, 5 AU A 25 SN R W] Deltal
TN M A B3R L LA PCR 245 0 3 5% 1k 4 h 45 58 Deltal
23k, W) TE A 3R A F # IE s F AR R, E— 2B I S 2
W) A o H 0 B S R R B S B
2.2 SR A L m B 5 ik Aok A iE B 6 M
T2 0 e S e AR o B LR e AL U e A
Jfil GP + E86 1 PA317 J5 24 ~ 48 h, B 0] 74 0 i B8 T W% 31
BRI VOEREA—(E 1),

E1 P37 BRMMBEARRLENRERARE
(8] & 9€ & 2 AL x 100)
Fig 1 EGFP expression in transfected PA317 packaging cells

( Fluorescence invert microscope x 100)
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Fig 2 FACs analysis of Deltal-IRES-EGFP retrovirus transfected
NIH3T3 cells

A: C2C12 cells cocultured with normal NIH3T3 cells differentiated into myotube cells; B: C2C12 cells cocultured with transfected NIH3T3 cells

showed morphology similar to the undifferentiated myoblasts

M3 CQCR2AEm#ERIEaR (5% LR A x 100)
Fig3 (C2CI2 cells cocultured with NIH3T3 cells (Fluorescence invert microscope x 100)
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