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The Construction of Recombinant AAV Vector Expressing
HSVtk Gene Controlled by Tet-On and the Detection of its
Activity

Mo, BFHW, GHE, FRHE, WEF
CHEN Qian, LI Zi-Bo, ZENG Zhae-Jun, LUO 3ai-Qun and HL Wei-Xin ™

A EMBESER SRS TEWERAFL.KY 410078
Molecular Biology Research Center . College of Biological Science and Technology . Central South Universitv. Changsha 410078, China

F
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FREELEAET AAV/TREHSVik/Tet-On £ A0 £ S & AR FAHE B ot LG RERITRL. ARMAE
BEMM A A S AL LN B MR MR B B AL XARNSREF HVk A B £ LA M T mBARAT. AE&E
AR TREME RS FEGATHEBHE L ME T, A Dox F 5 T,00V 2 AAV £ ko) MICF-7 R LA A R 4 5 4 1F
A
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Abstract  Ln order to investigate the application of recombinanl adeno-associated virus {rAAY) vector containing Tet regulation
system and HSVtk gene in cancer gene therapy, pAAV/TRE/HSVtk/Tet-On was constructed and identified with PCR and
restriction enzyme digestion. Packaging cells HEK293 were cotransfected with plasmids pAAV/TRE/HSVik/Tet-On, pAAV-RC
and pAAV-helper to produce infectious rAAV, and CsCl, density gradient centrifugation method was performed for purification
and concentration of tAAY . The viruses were then transduced into MCF-7 cells. The results of dot blot hybridization indicate that
the rAAY can transfer the target gene into MCF-7 cells. MTT assay showed that GCV could kill AAV-infected MCF-7 cells under
the induction of Dox. The data demonstrated that tAAV containing Tet regulation system and HSVik gene was successfully

obtained, and could be used for further investigation of in vivo and in vitro experiments.
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MAFET . EEBRF P, BREREER A
BF AR LEBHHEAYRE - PXEBEE.
Cossen " HEGMNMAREERREFRERSE (Ta
EREXIAERS) . TUHNKEREATEHRA
HE (Doxvevcline Dox ) R A THMEFEPHRIX. &
Tetl-On W BEEH .Y Dox FAEM T IFFEMEN
M#i5; % Dox MES PR ERE . BRI EEE XX
M. W Tet-Off RGP, T LMSMREHNM X
EERSS TIESN. B, 8% T Te-Of &
% .Tet-On RS H HEME THREKRKA > 3T 28
AT 2 HEBmABER RIS .

REREBETHRERIIFREN AN RS ALH
M.HEHETFEANZERTERE. BREXRE
HEAEERBATE RREif grstfERE
ERA TITE R A AR T BT LU AT
BhRGAEMERGTHIE. RO LREXRK
FHEE A EHZER HSVik BEA Tei-On £ EHH
FRGEMETR &k D,E BSvik HERFEEF
Tet-On W45, H 3832 GOV 29 HA 9T, W48 H (R 4h 5%
thEL R A MRAER .

1 M afer &

1.1 ##

1.1.1 4 fn g k. ABR 40 HEK293 3 A%
WA MCF-7 R B PR RFHBEERAR P O,
MEHFTE 10 % KB4 miEH DMEM x4,
37CH 5% CO, &4 T HFF. KB E &K DHS
AAEF LB

1.1.2  JE#¥i: pRevIRE/HSVik HAEG LHWES §F
PO % S I T 4 ( TRE) R B A & A HSVik; pRevTet-
On M) B Clontech 23 &) . Tet-On 3 K45 PUI K 25 &
HE fTA. AAV Helper Free H 5t (145 pAAV-MCS,
pAAV-RC, pAAV-Helper Hi4.) ) H Stratagene A HE] .
1.0.3 FZH . REIE, T4 DNA % %8 | Klenow
DNA R &8 EH DNA R BUAN &, 2 F 2 DNA 32
BUR 7 & W H Promega 2> 7l ; & R B DNA B -G8
Tag DNA B &8 JE L B Roche 22 7] ;DNA 74 1
B M A MBI & 7 ; S5 W S8R ) b il 77 & 1
H Q.BIO gene 4 Al ; Ganciclovior (GCV) , MTT. CsCl,
A AR ) H9 0 Sigma 23 A FE & -

1.2 FiE

1.2.1 PCR ¥ #4:. PCR R WA % 20 ng B
DNA,0.2 pmol/L 5147, 200 pmol/L dNTP LA B 2 u /&
{RE DNA B AR, LA R A 50 pl. 94C &M

5 minfy, HETHARMEIH RN, B AR 94T Ttk
305,56°C Bk 30s,72°C EEMSOs, I35 MEN, R
SRR 72CHEH 10 min, T 1.5 %I HEEE R H
KRB LR . PCREIIE 1.

F1 PCRYUHMFAASIMEHRRFT
Table 1 Primer sequences used for PCR amplification

Name Primer sequence

TKL  5-TCT ATG GAT CCA GAT CTT GGT GGC GTG AAA C-3°
TK2Z  5-TAG CCA AGC TTT ATT GCC GTC ATA GCG C-37
TET1  5°-CTC TAT €64 TCG ATC CGG CCA TTA GCC AT-3

TET2 5'-CTC T6T 744 €TA CCC ACC GTA CTC GTC-3

TET1 A1 TET2 5+ B H Cla | Hl Hpa | BEHI AL
S MBS h B TEAERARAAS
B -

1.2.2  FH R AH XA 7 8K pAAV/TRE/HSVik/Tet-
On KI5, L1 TETL #0 TET2 M 35(40, F PCR ¥ 1§
pRevTet-On fitkL 1 B9 nTA B H R B, PCR "8 &
Cla 1 Ml Hpa | VIR . 5% Cla | 7 Hpe | BBY1 /5
i) pRevTRE/HSVik 1% #% , 15 5] pRevTRE/HSVitk/Tet-
On F# . pRevTRE/HSVik/Tet-On & Xho | it Cla [
KD, BT #9 & F HSVik R nTA EE MK A
Bt .5 pAAV-MCS L Xho I 1 Cla | B3 Y509 BUAR
L R A v R R
B UL Not T Fl Cla T #4788 52 BRE 1 B KR Z Tet-
On REFAEW IS 3N F P, FRr BV G B B BER ¥
% Klenow BEMANEGFHTABRIHILE, MM
VLRE , 15 3] pAAV/TRE/HSVtk/Tet-On FEBL(RNE 1)

1.2.3 DNA FE B 8 % PCR Y S PR ¥ A8
M= EEREERBR kR EEMTTIIRE
) DNA &, LA B0 B W 5 e el Wig i 7R & i, 3R T
THEAKF -20 CHF-

TE L H Y Eppendod B A T 5 B 5 3 47
HEHER R H#) DNA A B 6 oL, 8%k DNA F Bt 2 ol
(HBARBSBEEHMAA R 31, MA 1 L 10x
EEE MW, 1 4L T4 DNA EHM (10 o), B RN &
EH10pL. 16 CHEEMNEE S5 pL BETUH
fL KX+ B DHSa.

1.2.4 FHAGIHETE T UL TR,
BERHTHEHEEEE(100 ng/ol) B LB HFHE 4,
3I7CHRIE SR, REHE R DNA, R 5 LIRS,
PCR #1755 .

1.2.5 5440 .DNA RSt i ES T
R4 /) 52 B, B B A fX 2% 4 ABI PRISM 377-96.
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Tetl "I’elzl PCR
Clal

l( lal + Hpal

vy ( 0]
W
! Clal
pRev/TRE/HSVik Ep i
Tet-On g
= Notl

Xhol +Clal Xhol +Clal
Notl
D &y

Amp'

o

4

<
I Notl

l T4DNA ligase
Notl Y Clal

Cla I Filling the ends with
Klenow fragment

and self-ligation
60 =

l Partial digestion with Nor I and

Amp”

pAAV/TRE/HS Vik [3
Tet-On

B 1 pAAV/TRE/HSVi/Te-On BHBEMHERE
Fig.1 Construction of pAAV/TRE/HSVtk/Tet-On vector

1.2.6 EHARMXAFNH S . SEMail . HH
# 1T K pAAV/TRE/HSVik/Tet-On ffi i 5 pAAV-RC,
pAAV-Helper —& , L4 B B £5 3 7% B4 B ¥ 4 HEK293
M, ¥R 72 h o WOEAM O T B
FMW(PBS)ERE R AR 3K, HL, R EWE, M
ABEE NaCl LW E N 1 mol/L LA & PEG-8000
BUEN 10 % (W/V) IRIBEBEMWEIKBERE 1 h,
11 000 /min B .0 15 min, & L #H, REMAEE
J31.38 g/mL CsClL, BRER ., ¥ LARBRFHBERT

55 000 r/min { Beckman SW41), 4 C, 3.4 24 h, /p
DERBAFEFRE, AT EEKN 1.5 mL F.L0 B P,
PBS EH /G BT - 70 CIKEBIKE PHRE.

1.2.7 BEHRMEXAEVHEBENORN T ABESE
EHERM AL AAV B8 B B (S 7 BUR B
mL), B 1pg pAAV/TRE/HSVtk/Tet-On F1 100 pL &
LR, ARBEERE UL 110 ERIIFRIE K
B, L e-"P#RiC AT HSVIk 3£ PCR =16 R 8 &,
T B &3, E 3T H pAAV/TRE/HSVik/Tet-On
T8, BRUSHEASFSEBE —BRNRETER
HAREAEESLEARAXRENYERE.,
1.2.8 PRS2 6 WA 5B Y 60 /5 48 H HSVik
EEYEI: L AAV/TRE/HSVik/Tet-On % 5 2% i
MCF-7 40l , 3% B 40 I 2 (5 2 DNA, [F) B9 $2 B R R
A9 MCF-7 BRI 2 H 4 DNA, A& B E A AAV R
BAERMHES B S FREBE L, A HSVik AR &
AR 523, B 2538 R B,
HESR,

1.2.9 GCV X MCF-7 400 89 2 % 50 . F 96 LR
HREERN MCF-7 20,2 x 10° /7L . 75 40 i s B2
JE. A3 HBMITER, AN NUREREER
( multiplicity of infection, MOI) 2 10°.10° 1 10° =#k
AE BB rAAV BRI MCF-7 00, S Rh ik BF % it 4
flo2dah /., F—HBIMA Dox (1.0pg/mL)
GCV(3.0pg/mL) , 5 _H LM A GCV(3.0pg/mL),
HZHFILMA Dox(1.0pg/mL) , BEEEREFE 2 h 5
M MTT &R E AR SR,

2 &R

2.1 EABEXFERARANEE
2.1.1 pAAV/TRE/HSVtk/Tet-On B £ £ (& i B i %
EPTRMHEEHN R Z BamH ] B 74 3.1
kb #1 3.9 kb K/N2 B (B 24); IEARK R
AR 4 B LA ¥ TK1, TK2 #1 TET1, TET2 # 47 PCR
PWEFE,PCRATY I 1.24 kb B HSVik EH M
1.8 kb ) nTA EE H B (HE 2B), XEFHH L EAR
Fbi[E) et & F HSVik A oTA 2B ¥ EA K
Bifr 2% A pAAV/TRE/HSVik/Tet-On,
2.1.2 F3 ¥ : i3k pAAV/TRE/HSVik/Tet-On &
HRBHATRFE , LA T HSVik £ B 5 nTA #EF
SIERALFH, MFERERASTMERAR.
22 MAFTNEREABREXFRENNETE

LA HSVik B J B B 6 %t a4k B RS b 17 30
BHRR, BWRE B GE ERE. ERME 3
i, &1t 8 AAV/TRE/HSVik/Tet-On J5% 3 89 47
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B OE%.TeOn M HSVk A2 WEARME B S RAHNNRP L AR AR 263

BE R 2.37 x 10" panticle/mL,

B2 4 MAB pAAV/TRE/HSVik/Tel-On K% F
Fig.2 Identification of recombinant pAAV/TRE/HSVik/Tet-On
A: recombinant plasmid digested with Baem Hl; M: Lambda DNA/
EcoR]1 + Hindll DNA Marker; 1: pAAV/TRE/HSVik/Tet-On
digested with BamH I : B: Recombinant plasmid amplified with PCR;
M: GeneRuler 100 bp DNA ladder plus. 1: PCR product with primer
TK1 and TK2. 2: PCR product with primer TET1 and TET2.

3 ResXMEEdARBERE
Fig.3 Titer of recombinant AAY with dot-blot hybridization
AL-6 shows the gradient dilution by 1:10 for 1 pg of pAAV/TRE/HSVik/
Tet-On pilasmid; B and C1-6 show the gradient dilution by 1:10 for 100
pL of AAV/TRE/HSVik/Tet-On virus.

2.3 MCF-7 #ifarh HSVik EEHH KN

i A BE 5 2% 3¢ B AR @ LA il AAV/TRE/HSVik/
Tet-On B J5 () MCF-7 i 2 A 40 DNA F 8 4/
HSVik 5 A, i 8% % 4 MCF-7 40 8 #9 % B 46 DNA
PR AR HSVik XH, X RN BEREESHE
MEREBIEEARS ., ERME 4w,
2.4 EDoxiEST GCV X MCF-7 AR5 {EH

BA MOL & 10*,10° . 10° = R [A] ¥k JBF 1) 595 3 ik
Y MCF-7 4 ffd,72 h #5358 J5 , MTT &2 8, & B0 A
1.0pg/ml. Dox FE )5, 7 MOI & 10° Bf, GCV (3.0
pg/mL) Xf tAAV + Dox + GCV 4 i) MCF-7 40 i 7 #; %
k3 36% ,bE MOL BN 10° of , S T- % 0] ik
Pl 47% M B3 AR ME T, rAAV + Dox + GCV
AT R EH THRRWA (rAAV + GCV 4
M rAAV + Dox ) (P <0.05), R NHE 5,

3 i®
AAV R - MBS RERRENG

AAREAREXBENRERN. 2LBFXAH
AAV BIKR 5, LU BY BURL pHelper 14 8 5l B) 8 8

4 PERFIEM AAV/TRE/HSVik/Tet-On
RPLATR MCF-7 40 M 35 5 41 b ) HSVek BB
Fig.4 Detection of HSVik in MCF-7 genome
with dot-blot hybridization
1: positive control;

2: before infection of AAV/TRE/HSVik/Tet-On;

3: after infection of AAV/TRE/HSVtk/Tet-On.

120 0O rAAV+Dox+GCV group
W rAAV+Dox gruop
rAAV+GCV group

100 |

80

N

60 F

Cell survival/%

.

40

20 |

10% 10° 10¢
rAAV(MOI)

5 7 Dox ST GCV X MCF-7 MM A 5 1E
Fig.5 Killing effect on three groups of infected MCF-7 cells
with different multiplicity of infection

Bt SHAFTNICH, kAT EAREX
WERM AR, XML R EMBRENT
R ANERTHEENR, MAEW T M RIERY
X MARA L IE TEABRMAXREROH
BmBrEE, E-LMAREHEREKTARE
HHHRP  AMAAXEZRERIEREBIENE
HFARK, SRFHRELAEBRE R I HAM,
Bt EE AR PHEILES A SREREE,EE
Fhfa B9 FTRED- 5 T IR B B RAE SR ALK IR ZU i &
RT3 B SRR B, O R ROERAE T AAV-
2EE . Veldwijk & Kl T EARPXRE 2
(AAV-2) B AR 7E A B9 FLAR 96 40 Il MCF-7 P i K3k,
LR R AAV2 X MCF-7 BRERRILHE,

el 5 250 04 PR 3 Bt B ke i) FOK SR B R FEA
ST AIE KMERE . Gossen fl Bujard %5 f B #9 Tet-
On/Tet-Off RE XX FE RS, RA /I XNE™% .
HRAER.ZFSHES NAKREERSHS Y,
HEHEERRERSE T —RUITHIRE. 7 Tet-On
B P, T nTA S TREZ MR EEHNS
{ residual affinity), AR xR RER %ﬁgﬁlﬂo
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H AT Tee-On RGBT AEMGE, B 5HE
PEB R RIS BT R R AT — B T
TCI-OI'I }?\%'16.!7 o

{EF A Tet On R4 THIE HSVik RIHVER T HE .
11T 7 — L BF 3T % LKL pRev TRE/HSVIK 5
pRevTet-On Hfk e MCE-7 40 M, #9 4 &2 58 9 40 i
B,EARERTIOEH AR ET 7 ATLEE SCD
AEER T Tet-On RERETFARERINA
BRI R B THENSRE Y. HERR
o, Tet-On 8 3% 2 5% B ¥ 4H B 7T {4 : TRE 7T {4 M1
oTA T BB i PR ARERED AR
WERLYERERERAGENAEN. WAHETTE
R BEER R T REIEHCAEFR
T /0B e e sk A PR FE AR b R R B R AN
AR E L. FLR W Te EHEEEXF/E
Z 5 (4 7 5 B L7 F0 BT R AL T HSVik SEIE4E A B[R]
—#H P, B Y pAAV/TRE/HSVik/Tet-On B 4 75
Bk, ZEABRBE AL TER Tet-On HH
VEYS R S0, T EL UM W A L R B R B {8 LA AR X T i)
WAL O IdE A X 1% " ( antisense inhibition )
Wik HSVik HE XK XK H—H 0, WHEEHF
SERGEHEIA L FHEMEHRAEHE AR
S M AT AT D& R E M F I8 HSVik
HE MEATLEMN“HF "R "HNEEMBY
HSVik BEM Fik. kS E, BREENH
RREEEBBE TR, H kAR ol W
B GCV W Bb M 00 R A fE I 2 B Dox #KHLTE
B HSVik B:E B 2K Z Tet-On EHBEE.

PLEREREE, ALBHIMET Tet-On #H =
HSVik RiAW BHRM LR BRE. KIILEFZ
FEFRAET R RLAIREAR MCF7,. 48
COV VaF T i M £ & AT A R X R
EN GO REAARLERTFEE 7HER.
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