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[H#E] 8% f TetOn RLSHIRMEEVOLE A (EGFP) BT 41 A2 K N T (HGE) & [8] K9 8 7 — 357 59 2 4474k
5 RE AR L IF LR R e B 19 £ 15 3K % (DOX) 8 # EGFP M HGF %3k, # ¢ WiV] % 41 Fikl pFast-Tet, pTRE-EGFP #
pTRE-HGF, nl H 14 A B J5 # 3% pFast-Tet, 2 3546 &% 7H AcMNPV Bacmid Fl helper iR %) DH10Bac 552 25 4110 , 5 2 )5
$EI Bacmid DNA I3 % (i1 24 A Ac-EGFP fl Ac-HGF) . ¥ Ac-EGFP 1 Ac-HGF B % B 8 7] 78 50 T 40 g, Jn A [A] i i
1 DOX 4% EGFP(DOX ¥4 0.200,500.1 000 ng/mL) 1 HGF(DOX ¥ J 0,10,100,500,1 000,1 200 ng/mL) )% ik
FETE G BB T W EGFP 335, ELISA I HGF Rk, £ & K% % EGFP . HGF 5 Tet-On 7 48 il ¥ #4 1
E 8] — A1 R0 B R, ELAE 5 8 1) 58 I3 1 40 B vp 2 o R o L E R VR DOX IR T i ) 19 T 4UAT R0 2 7T i 3R
ik EGFP M HGF AR E 8¢ DOX I Fik BB WaAL, 4% AUFSIESL I Ter-On 45 EGFP 8 HGF [T
— R RO R A, S S B’@éﬁﬂihfpﬁﬁﬁa Fa 8 | AU e B 6 18] 3T 5 T 40, R W) v B Y DOX Al i #5 EGFP &
HGF 1%k . T DOX it KA .
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Construction of recombinant baculovirus carriers of Ac-EGFP and Ac-HGF regulated by doxycycline
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[Abstract] Objective To construct novel recombinant baculoviruses with Tet-On system and enhanced green fluorescent
protein (EGFP) or hepatic growth factor (HGF) which could be regulated by different concentrations of doxycycline (DOX).
Methods The recombinant plasmids pFast-Tet, pTRE-EGFP and pTRE-HGF were digested. The target fragments were
collected and connected to pFast-Tet, the resultants were used to transform DH10Bac competent cells containing AcMNPV
Bacmid and helper plasmid, and the Bacmid DNA were identified (named Ac-EGFP and Ac-HGF) after selection and
extraction. Ac-EGFP and Ac-HGF were then transfected into bone mesenchymal stem cells (BMSCs), and the expression of
EGFP and HGF were regulated by different concentrations of DOX (EGFP.0, 200, 500, and 1 000 ng/mL; HGF. 0, 10, 100,
500, 1 000, and 1 200 ng/mL); EGFP expression was observed under fluorescence microscope and the level of HGF expression
was detected by ELISA. Results It was verified that Tet-On system was successfully constructed in a baculovirus vector with
EGFP or HGF, and they were highly transfected into BMSCs. EGFP and HGF were highly expressed when exposed to high
concentrations of DOX. And the expression of EGFP and HGF were gradually decreased at low concentration or absence of
DOX. Conclusion Tet-On system can be used to construct a new recombinant baculovirus vector containing EGFP or HGF and
it can stably and highly transfect BMSCs; different concentrations of DOX can lead to different expression of EGFP and HGF,

and they are in low background expression without DOX.
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FRRIG B BRIR R G )12 0 T R kMR &
HEAEFRRTERERENWERETOEA
(GFP) s HABAMEFE A (B R I E 4N C A
A AR A R AT TE [ — AT R0 A N I [ A
PR Z T X R G Tet-On 5 185 B 4% (0 9 % 5 1
(EGFP) S 4 M AR K I 5 CHGE) W RT3 755 FFIR 0
B A R DGR IE . A L 30 W A LS BT o
{14 20 FFR 0 25 T AT R0 b R e 22 ol 2L 3h 4 JRAC D
AR L A B T ARG B ik, C i S T
AU PR A i L 3 0 A B P Y I e R E Rk L A
VR PR AT 3 2ok e A A A B RF IR 5 A L D TR IR R
RN P, BIFSE R BRAFIR I 7 R Gk R GE B T LAk g
B a3, ORI R e 2 i 3L 3 W 40 O e 5 4b
PRSI FE L Fakt L AR # A B A RE R Tl 7L 3
Wy 40 v A2 PR RT O L 3D R A, L S
Ty 40 i AT DA R AR AR OE RB AT Ak AR AR IR S Y,
AT A0 35 TR Y 3R 36 | LR B Y 3R TR R K
R VAT 4 ARBFSE L EGF P VR g 345 3 A 4 2
AR 5 L 5 TR | R R FLAR 32 B BA
T W] 2 T 2 AR R A T T DA
T2 A R R AR AR X IR, AR AR 5T T R 1 H
MFEH HGF 3@ it A 53 W f 55 43 W AE T 2 R 4l 241
el R e IR D Y R R S BTG ol | = R S A
AE 5 15 86 18] 75 5 T 40 2 (bone mesenchymal stem
cells, BMSCs) In] iU & 43 1k . H X} BMSCs £ # 1k 1E
LR o = e 2 T 11 0 e v
I, HGF #7885 BMSCs B[] E HII6 97 Bk 1 35 58 T
(B IR AE S Bl BA Y 125 . B HGF 3 R 3577 72 B0
AR A A Tet-On RSG5 HGE Mg #F —
BT T 2H R IR 0 T A A 3 B ] S [ v B
Z PG % (doxycycline, DOX) J# % HGF ik, Lkt
i HGF RS R 35 10 5 | 6 208 55 R B8,

1 #MEITE

L1 A# BREEA D) BamH T\ Xba T,
XhoT . Hind [l (Invitrogen 2 #); pEGFP-N1,
pTRE-Tight, pFastBac™ 1, pTet-On Advanced,
helper it ki ( TaKaRa 24 #); AN HGF %

enhanced green fluorescent protein; hepatocyte growth factor; Tet-On system; bone marrow; mesenchymal

[Acad J Sec Mil Med Univ,2013,34(8):904-908]

(NM 000601. 4, FiFA T ES A9 TRARA A ;
B GBSO M 2 B8 2 A 1K 1 R CAcMINPV
Bacmid) , /& 3% A 40 2 DH5¢. DH10Bac (Invitrogen
AHD s N BMSCs (R 5 R 250 — B B2 Be b 1 92 56
FERMAL ; pMD19-T (Promega /A #)); LB - #g  3%
B (TaKaRa AR ; AN HHER KKER, FIBE
£ . DOX,JUI % (Sigma A Fl); F-12 &2 DMEM ¥
F: % (Hyclone, Invitrogen 22 @) ; BE A& 2000, &
BRI & (Qiagen A #]) 3 BX43-32NCO1-FLB1 #
D¢ W AHUEE (Olympus A FD

.2 Be#ABey 3 K2 & pMDIO-T #
pTRE-Tight Ll pEGFP-N1 N#i#z, 4T PCR ¥ 1
EGFP(719 bp),51¥) KX VI ¥ it . EGEP-F 5'-AGG
ATC CAT GGT GAG CAA GGG CGA G-3'
(BamH1); EGFP-R 5-GTC TAG ATT ACT
TGT ACA GCT CGT CC-3"(Xba 1)>. WA HGF
(2 187 bp) B HEATY™ 1, 519 K W VI &3} . HGF-F
5'-AGG ATC CAT GTG GGT GAC CAA ACT
CC-3"(BamH 1 ); HGF-R 5'-GTC TAG ACT ATG
ACT GTG GTA CCT TAT A-3" (Xba 1), 4=
PIAT 0. 8 Y0 BB BEBE IS L Uk . [T PCR 7™ 49y e 34 45
T pMD19-T I AL Z A 4l DHS5 o, IR A0 T 5 &
FHERMN LB VAR b Pk M L 4R TR,
fift ] pMD19-T # 4K, [ H 19 58 7 Bt 5 pTRE-
Tight #% # . A W % T KL #7448 pTRE-EGFP H
pTRE-HGF , 5% A2 25 4l il DH5 o, $8 HUBT R AT
BamH T Al Xba T MY SE5E

1. 3 pTet-On Advanced B 1 & &% &
pFastBac™1 pTet-On Advanced( 1A H Xho |
M Hind [ BEYIG 74 W84 (5.1 kb+2 kb) , [l
25 2 kb B9 CRIE 1A H rtTA2-M2 F B I 3%
2 Xho 1T M Hind M H§YVIJ5 %) pFastBac™1 (& 1B
bRl AL ) . SR e T IR A7 25 2 i R IR I
T VIS 2 , v 44 4 pFast-Tet,

1.4 B#¥EARAKL pFast-Tet 94 ¥ EHE
$i pFast-Tet, pTRE-EGFP #l pTRE-HGF 43 5l [l
Xho | BRG], K HBE K R B % # pFast-Tet, 5%
A2 S A DHS o, $EIUBURIAT Xho T BEVISEE .
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W IEHR B 2 B A 44 8 pFast-Tet-EGFP Ml pFast-
Tet-HGF, [ BamH 1 %% J5 1), % B H ) 3L

2) EcoRI (766)

TetR*\ Tet-On Advanced
M2 (rtTA25-M2)
Min.
2\ VP16

W45 Tet-On i AJ7 i) 52 (9 58 B

= Hind 111

pFastBac™1

4775 bp

1 pTet-On Advanced E& ] /5 i& #% pFastBac™ 1
A TR RS F (rtTA2'-M2) Fl pTRE-Tight 1% I 5 2 A8 W 70 (TRE) #5345 6 7T s 3l T g H A9 36 8 1 %35
B: PeyJi 37 71 J8 3 T AE AR Bl i 7 G R e M AR AE R AT i b e A AR R, T B E R m AR R

. B A TaKaRa 2 6] & Invitrogen 2 7] $#24t

1.5 E40 Bacmid 89 #& 730 B 3 L % IE
H) H 4 ki pFast-Tet-EGFP Y5 pFast-Tet- HGF %%
b & A AcMNPV Bacmid M1 helper i k. 1
DH10Bac &2 5400, 37°CH5 9% 4 h J5HL 100 pL ¥
i T& 4 IPTG, X-gal .7 pg/mL K KE K .50 pg/
ml RHARE E M 10 pg/mL WKW LB F &K 57
B .37 CHEFR 20 h, BRIA G TEY KRR
FEH Bacmid DNA, HU1 pL Bacmid DNA AR 1T
PCR %5, #1444 Ac-EGFP & Ac-HGF,
1.6 FaMKRmEBEME T 96 FL N FLE;
7% BMSCs % 5X 104>, WEEWHMA F-12 ¥ 57 W)
FERRERE 107°,107,107° 107 ° (1077 AR VR B, i 2%
R 1 mL, @A WS I L3 AN R vk B2 v 73
B IFI B SR A O BR AL (IR 2380 L 5 9% 36 h,
48 it 50 Y 0 0 S T T L TSI e e R
1.7 %% JE# 69 Bacmid & % BMSCs & DOX
1 EGFP #» HGF &% %% E# M Ac-EGFP
&Y BMSCs,5 d Ji WU B , PR % 41 i, 75 W04
YL Ty 1 3R BMSCs 2 96 FLAR T, 77 40 A 10 BE K
B4 80 %Rl T Ac-EGFP IMA SR+, mA
¥ 10% FBS % DMEM 85 352 5 A [A] ik B 1) DOX
Ak 2 8% 3% CRALE AR 300 pL) A1 DOX
LN 0.200,500.1 000 ng/mL, DOX £ 72
h B 9 B U8R T SR EGFP 1Kk,
[, FH%E E IE WY Ac HGF &%t BMSCs J&
JA 200 pL ANV JE (0,10,100,500,1 000,1 200

ng/mL) i DOX, LA & 8% FBS B F-12 R 3R 15 3% 72
h, EE LA, H ELISA B4 HGF 1351k,

2. 1 pTRE-EGFP %5 pTRE-HGF B 41 %
% pTRE-EGFP 5 pTRE-HGF %3 %1/ BamH [
M Xoba 1 BURG Y, 45 545 3 B8 K/ i B iy 5 B
EGFP(719 bp) 1 HGF(2 187 bp),

2.2 Xho | B4 pTRE-EGFP 5 pTRE-HGF %
£ pTRE-EGFP H Xho 1 B VI J5 5= 1 319
(719+600) bp ¥ H MW 4. pTRE-HGF T & 2
A Xho 1 W VAL A5, AN 58 4 B ) ) [l iie 2 790
(2 190+600) bp ZEA47 H A %71 .

2.3 BMHAKEE pFast-Tet E R BWER H
(4 Fr BE IR 7% 4% pFast-Tet, 5 402 25 40 i, $2
WRTRL AT Xho T V)% E , %58 \EH IS 43 5l i 24 h
pFast-Tet-EGFP Fl pFast-Tet-HGF (& 2), [&] B}
F BamH 1 %5 J7 1,

2.4 EAMKBEBEMNTER THEGE R
BB R g o 1k S AL AR BT E O 9. 5%
10" TU/mL,

2.5 DOX #f EGFP £ &9 & " WE R 0,200,
500.1 000 ng/mL A DOX fEH 72 h i #) EGFP %
KBS R ILIE 3,

2.6 DOX s HGF £k 8% WE N 0,10,
100,500,1 000,1 200 ng/mL B DOX YEH 72 h
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HGF % ik & 43 %l .0, (2 684, 37 +378. 12),
(3437.714 334, 76), (6 931. 16 & 257. 84),
(7 5444300, 37) (6 264. 17 £542. 91) pg/mL, 4k
R, DOX #E N 1 000 pg/mL Bf, HGF 3 ik

A

i)

s

il

o

bp

10 000 —
8000 —

4000 —

bp

—2 187
2000 —

1000 — — 719

500 —

250 —

& 2 pFast-Tet-EGFP 5 pFast-Tet-HGF W& 1] % & &
1: pFast-Tet-EGFP/BamH | ; 2: pFast-Tet-EGFP/Xho | ;
M. DL10 000 marker; 3: pFast-Tet-HGF/BamH [ ; 4.
pFast-Tet-HGF/Xho |

34t

FFOIR 5 7 & — b DNA XUEE 5 7, 2 R4 4
80~180 kb™, A HGF ¥ # K, i b A 528 %
DOX ki # EGFP #1 HGF By &35, Bf L# & Eif
FEIA Tet-On KRG MY rtTA 258, #7055 H &
o SRR AL 2 B Y (B B 5 R R
i, AcMNPV fl BmNPV J& W 3 2 [ #1956 7
FIR ARG R T 1 E A R0 A R S A TR O
DAL (%) B 4 B, S 8 2 B o (W) U EE 4 AR A5 A1
B, It AcMNPV &5 200 07 o5 45 5 v 5 8 L 2 JF
K RE R R IR AMEE (Y Bac-to-Bac 24, 5
97 BE AR BL L AR B 1 5 A0 IR LT IR OR
PRI LA I 7L 3 40 4t P S BB A A T DA g 4e
5RO SRR T RN R A L AP RIB R REA
e 3k it i FLXHA R sh i T B0 o | [RIRE L2 0 265k
W AMIE B AT R AL R 1 3T S R Ak B R S 1B
A AEZ BRI & ST AR B Tz Y R A
Ji FH T b B e RO 8 AR A H S i 84k

3 AERABMBTTUARARLKE DOX 1ER TH EGFP RiX
Al1,A2: 0 ng - mL ' DOX; B1,B2: 200 ng *+ mL "' DOX; C1,C2: 500 ng «+ mL ™' DOX; D1,D2: 1 000 ng »* mL~ ' DOX. Scale-
bar: 20 pm(HIHLE) 3 50 pm(ZEIEED

] 5 40 53 A T AN AR Z Rl 21, J& —Fh 5
MM AL, Hop BMSCs BEAN S 5HLBE 5
A Z2 0 BE T A0 B, 2 A% ) A M 2 Ak Y RE .
BMSCs 1 58 fig 7 % . B8 43 20 & 19 412 40 i 5 412 1fn 45
AEREF . WG T ok ASMNEILR e
JEEE R S A T i el = A I R S S
B UE S BMSCs Be 18 & W58 e 300 SR, Bk il
(1 B 3k N BMSCs &y T8 12 4 LUK 45 HoA& 52 3R 58
B Sk 094 . HGF 15 BE 23 H Bl i i 26 55,

DOX Eh 175 T 7] . 42 % i 71 3h 9 3 KO8 % 9 bt A=
F IRV R M L 25 5 05 35 AN i AN A1 8L Bk TR oy
A,

ARELEH Tet-On R4 5 EGFP 5 HGF A
g T[] — FF RS 7 L X RF 1 45 R i BE AR R T 4R
1 DOX I 2 4l 35k PR 5 B Y 2 i 2R R 880 L A
MATAFRIR R @B, AR ZM AR EN
FER G FE AR R Ge A N L AT i U e N BM-
SCs; A RCFIH T FFR 75 55 2t A AR 25 B Tet-On
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#4K& EGFP 5 HGF Jt[R ¥ gt e 7] — 84k I, A
EGFP X HGF gE#ifa 215 T K35 ; DOX Al it @ I
Jei 8O AT I 5 R Bl A A S TR Y 3RS L A [k R 1Y
DOX Al 44 A A 72 B i EGFP J HGF %3k, HAR
JRRIBARAN, Z RGO TN T 2 P 2 204,
LTSRSk AR AREFSE S T iE
Tet-On &%, LA DOX 8 ¥ i 4 FE R K& H i 2k R 3R
KBTI E A5, A4S SRR P S 56 40T AT IR e 7 2
A4 HGF &3 BMSCs ¥ 7 BB 3k B 1fi 31 € (1%
WIS T B, HGF i 3 35 17 78 B0 808 % )
G- A R S A AN B I E 4 T DOX AR R N
HGF WA R BRIk WA BB S % 4 HoAA RBUR YT
JBCE Sk PR FE I H A, AL ] Sy 48R ] k  H Al i B YR
ST RH D5 9 1) AF 9 B AL B A 4l

4 FEEHR
Jir A VR P AR SO 88 BAT AR 5 0P 5
[Z % 3 #K]
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