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Construction of Eukaryotic Co-expression Vector Containing Herpes Simplex
Virus Thymidine Kinase and Green Fluorescent Protein
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Abstract: [Objective] To construct an eukaryotic co-expression vector containing herpes simplex virus thymidine kinase and
green fluorescent protein under the control of cytomegalovirus promoter. [ Methods] The HSV-tk gene fragment was amplified by
PCR using specific primers. The PCR product was cloned to pMD18T Vector. Then correct clone was selected according to DNA
sequence analysis. The interested HSV-tk gene fragment was subcloned to pCMV-IRES-EGFP vector with Sal I and BamH I
double enzyme digestion. The recombinant plasmid was transfected into mice melanoma B16 cell line. Green fluorescent cells were
detected by fluorescence microscopy. [Results] The recombinant plasmid obtained was confirmed by enzyme digestion. When it
was transfected into mice melanoma B16 cell line, green fluorescent cells can be detected by fluorescence microscopy.
[ Conclusion] The eukaryotic co-expression vector pCMV-TK-IRES-EGFP has been established and verified by enzyme digestion.
This research work has established a base for further investigation into suicide gene therapy in vitro and in vivo using the marker
of green fluorescent protein. '
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BA 0 YR 925 0 7 M B8 (herpes simplex virus
‘thymidine kinase, HSV-tk) HARZEEEIGIT BHRTHIA
R AR EERT YR, WGR T stk
B HSV-tk/GCV R EA RIFHIME R R,
BERITHRS AREEBETW R, SEME
S 4 B A O, AR BF R A pIRES-EGFP #;
PR A B 41 i 5 2% (cytome galovirus , CMV) J3
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pMD18-T Vector A H 4% TaKaRa /A &l F= i,
pCMV-IRES-EGFP J5i i 4 B 3£ [ Invitrogen 2%
B, ¥ HSV-tk F£ A Bk peDNA3-TK J& ki B
J7ON B 2 B 5L 6 B T o0 XU R A A
W, /N GRS 65 2R R 40 Mk Ble A I B H R
e DG FURLZ KB TC1 BWikk A%
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TaKaRa Taq™ PCR Kit, primeSTAR HS DNA
Polymerase ,DNA A-tailing kit,pMD18-T Vector kit
1 HZS TaKaRa 23 F 7= i . QTAprep Spin Miniprep
Kit Fl QIAquick Gel Extraction Kit “H 72 E QIAGEN
INFIE N BRHIPENYIEE Sal 1, BamH 1,T4 DNA
T B2 W BN 2R B DM R R 16 4 %5 ) NEB A
72 . DMEM (G HE ) 40 J 3% 37 55 RPMI 1640 %5
3% ) FBS I B GIBCO /A ) ; 20 Mo Zu ik 5
Lipofectamine 2000 I E Invitrogen i ; F=R=pr
B HL(Sigma, 15 300 r/min, r = 6.6 cm, ),
IR EREEE PCR [ (Biometra Gradient, S ), BEK
UGS HT R GE(UVP, Be ) , AN BH SN (UVP
TL-2000, % [F ) , 4 7 #% PR (Thermo 420,35 [H), 4
b 353746 (LBH-250CC, Lig—ERM A BRA ),
IR /KB FE (Heto CB8-30E, F132 ) , IR H & &
) (Ependorf, 78 [F ), 7K F- B ¥k 3 4t (BIO-RAD ,
), BNA-3210 B — & b hr3E 554 (ESPEC, HAR),
7GR B B S (Olympus, H ZS), 2856 B REs
(Leica, f8[H)
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B i Genbank 251f] HSV-tk Z:H mRNA F31
RSB DNA club #HTH3# HSV-tk 3
A4k cDNA (RS54, I ABEPIAL &, HSV -
tk (Genbank No.J02224.)5|¥) FF %) ;. Forward, 5'-
IGCGGCCGUGCGCCTTGTAGAAGCGCGTAS ;Reverse,
5' {GCGGCCGUCCTTCCGGTATTGTC TCCTTCC-3
W IR BT BB [P ISR AR R A Y TRA
FRAE, ZHEH T 5 | M E R E R A A, Y g
KR 1192 bp,
1.4 HSV-tk ZEEH PCR # 1

L peDNA3-tk Bobr, RAITHE14, RBAH
prime STAR HS DNA Polymerase #47 PCR ¥4,
e MR R EST PCR KA .5 x buffer 10 pl.,2.5
mmol/L ANTP Mix 4 pl,5 pmol/L primer(sense +
antisense )3 WL, i $ DNA (10 ng/uL 2 pL,HS
DNA Polymerase (2.5 u/uwL)0.5 pL, BZ&€7K 30.5 pL
3 50 pL, PCR A £ 4% 94 CAEME 3 min,
T 98 CAPE 30 5,68 CiB A 2 min x 32 F
85 72 °C 10 min; 8 CIEAF, PCR G55, ™
Wi AT 1.2%35 BE M BE R Lk, SR AME BTSSR
55, PCR =Wy e ko VIR I, Ao e 3 48 7=
/PN
1.5 DNA A-tailing 7 57

T AR R 34T PCR =4 3" A BB IV ;10
% A-tailing buffer 5 pwlL,2.5 mmol/L dNTP Mixture
4 pL, A-tailing Enzyme 0.5 pL,F7K %5 PCR product
(42 ng/pl)25 pL, WK 15.5 pL 3£ 50 pl, =
N &858 72 °C,20 min, VK FCE 2 min,
1.6 A-tailing DNA 5 T #{kHiERES WL

Z I8 H A TaKaRa /2 F pMD 18-T Vector J=
b UL S L SN AR FR , Bk PEE ST | 2% TaKaRa
o EEAT IR A, 18 T 5 I B Y 5T 4R B
R,
1.7 EZ#HEnhe5%E

FH R 44 N VI B8 Sal T A1 BamH 1 435 i 47)
pMDI18T-TK il pCMV-IRES-EGFP J&i i , QIAquick
Gel Extraction Kit [Fft 1 192 bp Y HSV-tk 2t [H
FrBURLS 300 bp BOBR IO EATIE R, MRS
H B YR EE 4358 15 ng/pL 1 25 ng/ul; #% T4
DNA RGN BRI T e, B
HALKIGFFE TGL, )54 1.5% kana FLPEBE
FA, PREEPUE R IE B, QTAprep Spin Miniprep
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PR B 20 JfolE pCMV-TK-IRES-EGFP,

‘ 18 BI6 o R 9 3E SR AR AK

N EE {5, 2 98 41 il Bl6 4H ffB 7E 10% FBS Y
RPMI1640 ¥ 7733558, i MU Ah & B2 15 90% ~
95%Itt, A 0.25%K 8 HERHALE, T 37 C,
WFRAH 5% CO, B FFAEHIEFR, FIT 24 fLREY
g, FEREYLET— KM 8 x 104 N4 A 24 4L
B,

1.9 EHFH PCMV-TK-IRES-EGFP #:3 B16
il

24 FLIEFRAERIBFR A ERLE 2 50% ~ 70%
I, HHR Lipofectamine 2000 %% Y3k 7 /B i A
PEATHE YL A 50 Wl JG I 75 BE SR 54 BE BUkr DNA
0.8 pg RS, ZRTHENT 5 min, RN,
50 L JCIfiL V& 7 EM B 2 L Lipofectamine 2000
RS, R THENE S min, MEH DNA S
Lipofectamine 2000 & & ¥R S IF7EZ R T FHINF
20 min, FH 400 pl 5643572 e R e ny E o 5
J& , ¥ DNA/Lipofectamine 2000 wBaEYmA 24 £l
W, BRIRA, BT - Rbm (BRI 5%,
37 C)REFEAE R YRR 5E 24 ~ 48 h, BIG AN
T B G
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2.1 HSV-tk ERF A PCR 7=y ik 53 4 Bl

A peDNA3-TK Jiki, R F 89519, Wi F
primeSTAR HS DNA Polymerase #47 PCR,PCR 4~
BEZRIR T HSV-tk K/NZ 1 192 bp MZEE Wi (B
1), #37 A-tailing DNA 5 pMD 18-T Vector T %
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Fig.1 Agarose gel electrophoresis of PCR products of
the HSV-tk gene about 1 192 bp, Mark: DL2000DNA
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Fig.2 Sequence of the recombinant pMD18-T simple-TK

The red, blue, black, and green peaks stand for T, C, G, and A, respectively

22 MREERVITEELERE
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IRES-EGFP Fbit TR, 2 ra Uk ILRR E R g )
EIRE (& 3), [k B 9 HSV-tk FF A W7 5 300 bp
B B BRI TIE R, B RN S AL AT
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I WUEE) %, 45 SRUESE S HSV-tk B 4 iR
pCMV-TK-TRES-EGFP( & 4)
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¥ B 4 kL pCMV-TK-IRES-EGFP %% 4t 5|
B16 4R ,24 h J5 FHOGEIE BT I AR
BT IEL 2 30% 4 40 j 328 G699, 48 h
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Fig.3 Restriction analysis of plasmids for pMD 18 T-TK
and pCMV-IRES-EGFP
M: DL15000 DNA mark; Lane 1 and 2: Digested products of
pMD 18 T-TK and pCMV-IRES-EGFP by Sal I and BamH I. The
bands in Lane 1 and 2 are 1 192 bp (HSV-tk) and 5 300 bp (vector),

respectively.

B 4 ZLARKRK pCMV-TK-IRES-EGFP KB4 E r ik E
Fig.4 Identification of the recombinant plasmid pCMV-
TK-IRES-EGFP by restriction analysis

M. DLI15000 DNA Mark; the bands in Lane 1 are 1 192 bp
and 5 300 bp, respectively.
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BB NIRRT sE R D, R R
A% TR 2 e e 400 D5 R e S R R 2 P 4 — 52 L
PliRA R LRI IR , AU B R B 4 M R IE , —
R T Sl AR IR ) SR e 0 e 4t R T
T2, B “SEWLE SO0 , T LF B B B AR SRR

5 EHFRH pCMV-TK-IRES-EGFP #5: B16 405
Fig.5 The recombinant plasmid pCMV-TK-IRES-EGFP

was transfected into mice melanoma B16 cell line { x 200)

Green fluorescent cells can be detected by fluorescence
microscopy obviously when they were transfected into mice melanoma

B16 cell line after 48 hours.
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5 (HSV-tk/GCV) R 5t , B 1 e it & /5 - F i
WELE (CD/5-FC) &4t , B 214 7 i/ CB 1954 (NTR/
CB1954) R G055  FRLIEZ 0 7 MO FH G (HSV -tk )
BL DR REARP S I MR AZ T S AU T3 5 (ACY) B
P S 17 (GOV) BLps B Ak, , 32F T 76 /M8 40 e 9 %
B = BEER GOV, XP R E M =858 GCV &4
Jil DNA R A B0 171 DNA & B & 45+,
{5 20240 bR A B R 1R 1, GFP & — 28T
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