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cancer cells: the mediating effect and efficacy
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[ Abstract ] Objective: To explore the killing effect of the fusion protein ( HSV1-TK fused with an 11-amino-acid pep-
tide of the basic domain of the HIV-1 Tat protein, Tatl1 ) on hepatoma cell line HepG2. Methods: Two single oligonucle-
otide chains encoding HIV-Tat47-57( Tatl1l )were synthesized and were used for producing double strand oligonucleotide
through introducing BamH | and Hind Il and annealing. 15% non-denaturing polyacrylamide gel electrophoresis was used
for analysis of the annealing result. The full length ¢cDNA encoding HSV1-TK was amplified from r-pAs16Dr by PCR.
Then the 2 fragments were sub-cloned into a preukaryotic expression vector ( pET-32¢ ). A single colony of E. coli BL21
containing the plasmid pET-32¢-Tatl1-TK was innoculated LB broth, diluted 1/100 into 1 000 ml LB broth, and was then
treated with 1 mmol/L IPTG. The recombinant Tatl1-TK was purified with Ni2 * chelating HiTrap HP column and its in-
tercellular translocation ability was evaluated by immnunohistochemistry and Western blot. Results: The recombinant
Tat11-TK protein showed bands at about 60 700, which was in accordance with the theoretical value of the fusion protein,
also proved the presence of inclusion body. The result of immnunohistochemistry showed that Tatl1-TK could bind to the
cell surface and Western blot showed that it could also effectively enter into the HepG2. It was also found that HepG2 was
more sensitive to GCV( 150 wmol/L ) in the presence of Tatl1-TK. Conclusion: The fused protein Tatl1-TK can be high-

ly expressed in a preukaryotic system and has potent ability for membrane perforation and enzyme trafficking.
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s R AN AR HepG2 A R ARAT . HTFIRELL
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¥ Tat,, 5, YGRKKRRQRR R )AHX} N [ DNA J¥ 41, %
TF2 SRS R EAEE AR SCERL 4 177k 76 P1 S5
5'5I A ATG 4RSS 1, [a] it kg {5 324 IR A, 76 ATG
HN B A G3E GA, 343 I AE Wi 5| A BamH T il
Hind TP U007 5, i b0 12 7] s TatPl
5'-GATCCGAATGTATGGCAGGAAGAAGCGGAGACAGC
GACGAAGAA -3';TatP2:3'-GCTTACATACCGTCCTTCT-
TCGCCTCTGTCGCTGCTTCTTTCG-5" . A ]k JiE 2 4%
A Y BE A% A IR B BE , 7E PCR A 2R 95°C A8 5
min, 57 EBVECHY B F G 95°C ) K ¥ b, & IR B
15 % A5 2R R 47 T P 25 M P, 14 R KRR o
1.2.2 HSVI-TK £ H 5|48 i%it 5 & x  AR¥E HSV1-
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A Hind A Xho T WIAEEVIAL A5, ti B A= T
T2\ Al A L TKP1: 5-ATAAGCTTATGGCTTCGTAC-
CCCT 3'; TKP2: 5'- ATCTCGAGTCAGTTAGCCTC-
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SR maifl TK
1.4 SIR2AH 4 Tat 11-TK ReA-% & B4 A4 1k
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ZH TK & 4L 5 35 19 HepG2 201 i 2L A W 1 %o B IoF1 44
Xof R Sk fi Ak 28 Tat 11-TK( control ), B XoF FE S X
Jin60 wl PBS A HepG2 4 i 24 fi#41( PBS ), LR = il
FREFHERR, i 1: 200 5 B bt HSVI-TK IMLyE 37°C§
FEIEE 2 h, PBST( & 0.05% Tween-20 )VEAE 3 ¥,
1: 200%5 BRS04 TgG-HRP, 37°CHHMFE 2 h, N4k
KR A 10 min, KEEZ E NV
1.6 Tat 11-TK #k4&% & 3t HepG2 #m AL #4345

P IR B R 1 x 10°/ml, LA 96 FLEG IR,
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ANEIL, R AL B 3 B 550, 1 h 5 i A&k
150 pmol/L A H%FH( GCV ), B F 37°C 5% CO,
WM R IR, 00T 24 48 .72 h B HUH 1 Bl 54,
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15% A A5 14 2 T I Tk i 2 S H UK S 7%, TatPl |
TatP2 P8 2 4% 38 4% R4k I b PR T 3R ik, il
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Fig. 1 Identified 7at 11 and TK gene
A:15% non-denaturing polyacrylamide gel electrophoresis
analysis of the annealing results; B: HSV1-TK PCR products
analyzed on 1% agarose gel analysis; M: DNA marker;
Al: Tat 11 oligonucleotide duplex by reannealing; A2: Tat 11
oligonucleotide postive strand; A3: Tat 11 oligonucleotide

antisense strand; B1: HSVI-TK PCR products

2.2 Tat 11-TK LB # Rk

SHEHAFIKFTR pET-32¢-Tat 11-TK Y BI21 £
1 mmol/L 1Y IPTG 575 , ik = H 2 SDS-PAGE 7EAH
X 5T H 60 700 Ab B R 554, FF A Tat 11-TK 53Kk
S e LB 7oy [ D iy B SNl il W R
JEY SDS-PAGE #5:il R W , fil & #3519 Tat 11-TK LI
WKL R AEAE . T8 N 38 FRE 4l 1k 30 15 45 4l 1
Tat 11-TK F 2 @G 8 11, A% R 8 1140 B A0 s vk
BEA 1.8 mg/ml( £ 3),
2.3 Tat 11-TK EA K G 8 F B4R

HepG2 ZHffifE & A 100 ng Tat 11-TK &l & & A Y
FEFR P T IR 3R 5, A 2 W) 22 Western blot
30T, I — 455 PR R it R /N AR R] 19 45
1M TK 215 BT AL Te iz a5 B (KT 4A ), Ui R
MM EH TK I ABEVEA HepG2 40, KA 5 Tat 11
Fill & 263519 TK B Tat 11-TK A 587 B 5 (0 2 B e
M TIZR G 8 5 His br28, A S50 (Rl F BT His
oA T 4L 200 7 AT e fh e e e, R B ZE Tat
V1-TK il A 25 11 A 2 04 JHF96 200 it oy B 2 i ( T 4B ),
MG — 7 THESE Tat 11-TK (RSG5 G 6E 1. 4546 West-
ern blot 5 R EHILEE R, AW F N Tar 11 HA ¥
Tat 11-TK fl A 8 A5 2 F 40BN e .
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Fig. 2 Characterization of Tat 11-TK recombinant plasmid
M: DNA marker;Al: Double digesion of pET-32¢ -Tat 11-TK;A2: Single digesion of pET-32¢;A3: Single digesion of
pET-32¢-Tat 11-TK; A4 : plasmid pET-32¢;B: Part result for sequencing of Tat 11-TK
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Fig. 3 SDS-PAGE analysis of Tat11-TK fusion protein

M: Marker; 1: Purified Tat 11-TK; 2: Induced BL21/pET-
32¢-Tat 11-TK; 3: Induced BL21/pET-32¢;4 : Induced BL21

2.4 Tat 11-TK & 4% G 3 HepG2 @ ety 5 1
SEHLFR W, 150 pmol/L ) GCV i HepG2 4 i Y
A 32 B A 5 IR BE( 50 ng/ml )Tat 11-TK Fili&
H X HepG2 HYIMTHIATEYS 3 Kik#] 70.5% , HAMH]
5 Tat 11-TK ¥ B K AE FHRE (] 52 IEAHOGC B 5 ), K
oy Hr R W 22 5 AW B e o B Tat 11-TK
il A U BEE A AL, HLRE A& P Bl A A AT 1

3 4 it

1 Y A A0 925 B ) I 5 PRI ( HSVL-TK ) B 8%

S T IFREA TR AT {3 A 24 T i
T GCV ) BERR AL , DT BELIBT AT 483 41 i DNA & A%, 3
AfAET- . (E T TR S U AE S5 Ok, o
SR IS AR 2R, T e e R R R IR R N AR
(laminin )Y FREE i f5 5 (4 3 DA AR ME BE 1l 978 2E A e
PRES  M  RR BB AR . 55 L A T R b
R F4 35 IR 26 e b o, A2 1 HSVI-TK b T 98 40 M 1 3%
P o WCANRT A SECHR i 1 3% 3R TR 5 L A58 1 1l R A 9 1)
— A PET

JIek R 200 30 e 200 L PR 200 i P BB 5 A1 A B B
TELBRT —2n] [ BN A, A0 P 4
o BE3E A 43 0 L SR P ASCHE S 4 R, T 4 A b R4y
W LR A7 A B TR A VR A Re W 2 2 41 i
Mo WFFEFEHT, Tat 11 JRBEREWS A 2 51 T KB B &
AN, B B PSR DIRE , SRR o R
S oM ( protein transduction domain, PTD )[9]O Tat
11 R HA R E MDA feis A ot 51 5 Ik Bk # %
e AAIMIAZ . R TK WEERSHE Tat 11 NS T A
Sk HepG2 A ALAZ P, AR m] A H o H AR

ARHF5E A AL Tat 11 KA B2 4% R AUk, IF 5
HSVI-TK JEH G 2235, Bl 8 115 HepG2 21 L%
7%, Western blot S 9338 41 B Y 21 {2 7~ iz il A 8 1 vl LA
2515 HepG2 AL, 1 TK & A 4 A fE4s & 21 40 i
F,UEW] Tat 11 A] LAHEHF TK & 11 3E A0 41 L 9
GCV 20 M 85 50 30 245 SR R Wl & 2 1 HLA 55 8 O g 1
£, Tat 11-TK AR E ) GCV( 150 pmol/L ) AT 1 il
KEBSr HepG2 MY AEK . Tat 11-TK [FIAJHES Tat
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Fig. 4 Trans-membrane transportation of recombinant Tat11-TK
A :Western blot analysis intercellular transportation of Tat11-TK;Al: Tatl1-TK; A2: TK; A3: PBS; A4: Control;
B : Immunohistochemistry analysis of recombinant protein Tatl1-TK binding to cell surface of HCC
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Fig. 5 Inhibitory effect of various concentrations of
Tat11-TK( A ) or TK( B ) on HepG2 cell after different
treatment times in presence of 150 pmol/L GCV
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