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BAHIEX HIV Tat-RE HEBEM S E 85 £ FiEHERN I

MAeAf, ROAR, ALY, LTEF, T
(1. M R 225 — BB E B 25 F) R, AR N 450052 2. SR YL L)

(HE] a6 B4 HE NHEARGIY)N HIV Tar TK ke E At gm, Fok:Fl AL HEEE (gene %plicing by overlap
extension, gene SOEing) PCR # A, ¥ FE K EHH AR FHF(0.2.4.6 MDA HIV Tat- TK @ & &L H, & # % K 2 IE 5%
B Gk, A MBI Tat % 7w EH K8 Sepharose CL-AB F 1 B AR 44, 4 # HIV Tat-(Gly),-TK £ 7 # A& & (n=0,
2.4.6) HIV Tat & &  TK Z A (1 pg/mD 2 A5 HepG2 AL R REXE R U WE . AELEK RN AL B R AR
BB EWMNETRFNEREE R34 E LA EARA TR AR BHUL N BHATE, 4R Fd
HIV Tat-(Gly),-TK % 7| g & & H, & 3 % %k HIV Tat-(Gly),-TK % 7| g & & & M % HIV Tat #2 TK & &, HIV Tat-
(Gly)-TK # % @ &E A5 HIVTat ZAE L MM EN T FEMHMU. 28 TK EOLEHANAR;ECAEFT R FHELRL
F HIV Tat-(Gly),-TK @ 4 & & 3 HepG2 40 M 1= F & & (14. 77 %) , &K %k H HIV Tat-(Gly),-TK g & & 7 (12.69%) .
HIV Tat-TK(8.31%) .HIV Tat-(Gly);-TK(4. 36 %)% HIV Tat 41 (1.03%) A EHHF R ZF ¥ £ 7 (P<0.05) ;AW A T F &
KAEMIE R (HH A 80.2%.65.4%.58.4%.56. 7% .9. 1% HEH B % £ % ,P<0.05), #k:HAN2.4.6 M AH
HIV Tat TK B & & 8 L Tat R AW A RBE TR R I EF N . AA#EEEATHETKEANSTHES R T AR E
ERHFHREA EFHENANHEBRN TKEANSWEST R TN BMEER TR,
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Influence of inserting glycines on biological properties of HIV Tat-(Gly) .- thymidine kinase fusion proteins

KAN Quan-cheng '*, ZHAO Jie', YU Zu-jiang®, JIANG He-qing”*, LI Xiao-fei' (1. Department of Pharmacology, First Affili-
ated Hospital of Zhengzhou University,Zhengzhou 450052, China; 2. Department of Infectious Diseases)
[ABSTRACT] Objective: To study the influence of inserting glycines(Gly) on biological properties of HIV Tat-(Gly),-thymi-
dine kinase (-TK) fusion proteins. Methods: Different fragments containing 0, 2, 4 or 6 Gly were inserted between the HIV
Tat gene and TK using gene splicing by overlap extension (SOEing) PCR. and the products were cloned into PBK vector. The
vectors were then transferred into E. coli after sequencing. After IPTG induction, bacilli were collected and destructed by ultra-
sound; the fusion protein was collected and identified by monoclonal antibody of HIV protein. HepG2 cells were incubated with
DMEM supplemented with 1 pg/ml fusion protein containing 0,2 ,4 or 6 Gly for 24 h. HepG?2 cells of different groups were de-
tected by immunofluorescence assay with HIV Tat monoclonal antibody; the apoptosis rate of HepG2 cells was determined by
cell flow cytometry after they were incubated with gencilovir (10 pg/mb for 3 d and the survival rate of cells was recorded by
trypan blue in different groups. Results: The recombined genes containing 0, 2, 4 or 6 Gly were successfully constructed, in-
serted into PBK vectors, and expressed into E. coli. Their proteins were obtained and purified. The level of fluorescence in dif-
ferent groups was similiar, but the cell survival rate and apoptosis rate were different. The highest apoptosis rate was 14. 77 % ,
which was found in the group containing 4 Gly, followed by 12. 69% in 2 Gly group, 8.31% in HIV Tat-TK group, 4.36% in
6 Gly group, and 1. 0% in group containing no Gly. Significant differences were found between each 2 groups (P<C0. 05).
Trypan blue showed similar results in the cell death rate of different groups: the highest cell death rate was 80. 2%, which was
found in the group containing 4 Gly, followed by 65.4% in 2 Gly group, 58.4% in HIV Tat-TK group, 56. 7% in 6 Gly group,
and 9.1% in the group containing no Gly. Conclusion: The number of Gly inserted into HIV Tat-TK protein does not alter the
transcellular function of upstream Tat protein, but does substantially influence the TK protein-mediated cytoxic effects of gen-
cilovir, and the influence is the smallest when 4 Gly are inserted.
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F AT LS RNA AR A 14 4 3590 35 8 T i 3R
B AR R B HIV Tat B335 51 ] LA 5 K4
T 5T FR A A AR R A A AR P B 20 N AR PR R, X
Pl [ ot 7 b R o R B
J T L F M HIV Tat & AN AR H
BR3P T 3 Y 58 R 2R 1 AR W 0 P L AR B o R
PR 2 B AR AR i B IR R R A 1 A 20 i N i Ak
BRI 5 AR Ay A0 R 6 Y 4 T A R R
BEMR CaraMTP) , S 8 R 0 R BB T2 X — 7
B, DA M 5 e 2 DR AR R & O 1 (GFP)
YE R AR BN, 7E HIV Tat-TK @48 A 2Z 6 A
NEZCH B H &R, Bl HIV Tat-(Gly) .- TK(n=0,
2. 4.6, T [A]D) L HEH AT R BE Y T 22 R 8 BE A AL
MO 4 HIV Tat 5 g 8O 3% 09 A4 ) 24 16 4, N
—TF & FF ] HIV Tat & H A9 40 8 N 1678 1
B LA

1 MBFFTE

1.1 E&##AEA 2K pcDNA3. T, DNA i
22 it 0 05 G ISR L, 3 B TR ] Qiagen A HD
Puf B, INE K Bio-star A #l; EcoR [ . BamH T ,
AL LAY TN, peDNA3-Tat(1~200 nt) |
peDNA3-TK & 5k el 88 M K 24 58 — Bt s 25 B
T T A8 R A 2 I DR B 2 F S 2 B RS =
), F b B PR H Gibeo BRL 2 HJ,
R TR KA DHSo PBK 24K F HepG2 4l il
Yy 22 A R R 2 TR UF 5 2% B I K 0 52 % 4 R 58 2L
BRFH AL, Sephadex G-100 il Sepharose CL-4B
] 1 Pharmacia 2N 5, HIV-Tat B A58 Pk £
BV b A 2 I 2 g 20 A 5 g s s o 1 AL

1.2 314

2.1 H RS54 ALEWEYZE HIV Tat-
(Gly),-TK Rl G 8 1. 8% i 2 % 2 48 3 18]
FHERBHE (n=0.2.4.6), H AR 3K mRNA
7 PCR 51 W BeAH R, HARFR/R R . HIV Tat L
W59 (P .5'-GT G AAT TC A TGG AGC CAG
TAG ATC CTA-3". 51 &4 EcoR | B VI &5
CRRIZPR) s TK S 8T 519 (P2):5'-CA G
GAT CCA GTT AGC CTC CCC CAT CTC-3', 3l
Yirb & BamH T MU CRRIZTR)

1.2.2 Tat-(Gly),-TK % 7| & 4 %& A mRNA PCR
141 HIV Tat B T YA TK 5L EF5 19

Z I AEAE B AMNTF] CF SCF R frw) . BT 51 4n
F:HIV Tat-(Gly).-TK: HIV Tat Fi#5] 4 (P3)
5-ATC GAA GCA TAC CTC CCT TTT CCT
TCG GGC CAG-3", TK #H# L F 519 (P4)5'-
GGAGGT ATG CTT CGA T CC CCT GCC ATC-3
(BHE B H AR F), HIV Tat-(Gly) ,-TK;
HIV Tat F#E514% (P5)5- GCA TAC CTC CAC
CTC CCT TTT CCT TCG GGC CAG-3', TK %A
B W51 (P6) 5" - GGA GGT GGA GGT ATG
CTT CGT ACC CCT GCC-3', HIV Tat-(Gly)s-
TK:HIV Tat FifE5] 4% (P7)5- ACC TCC ACC
TCC ACC TCC CTT TTC CTT CGG GC-3', TK
R K EWFE5I 8 (P8): 5" - GGA GGT GGA GGT
GGA GGT ATG CTT CGT AC-3',

1.3 BayARay itk R binkx

1.3.1 HIV Tat-TK.HIV Tat-(Gly),-TK # &
W W ALEE HIV peDNAS3-Tat Al pcDNA3-TK
kL, AL H P1L.P3 514, P4, P2 514953 B9 44 Tat F1
TK B 3% T 5 FEF #4755 1 Ik PCR 973 . E16 0
92°C 30 s,55°C 30 s,72°C 60 s ,fxJm 72°C #EAH 10
min, PCR P9 F|FH Qiagen 24357 & 43 B 42 46,
A% HIV Tat-TK PCR #E# W& H . #% M Hor-
ton 25 )7 4T SOEing PCR, Puf {8574 4 .
Tat Kl TK B K473 7= 9 #% — & W I 1R &
5 LA PL AT P2 2 1 X5 #4755 2 Ik PCR ¥ 3.,
S % T AR #EAT . EPEER 92°C 30 5,50°C 45 s,
72°C 60 s PCR ¥ 34 30 MG H 5. 72°C B ZEff 10
min. 3875 B R =Y e a5 8 1 IER T — 24
PCR 4" 1§ 52 W (4 A5 A 1 o B

1.3.2 HIV Tat-(Gly) ,-TK £ E # % % LI HIV
Tat-(Gly),-TK %K A& . 5351 F H P1 Fl P5.P6
P2 AER 2 X5 AT 1 W PCR 9715 (/2 I #2
JFIRIRD) 973G 7= Wy 4% — 2 LR A J5 L LA PL ORI P2
Jo 1 XM EATES 2 Ik PCR 9748 (5 by 2 ¢ TR R
P4 £ IFEN R —2 PCR ¥ 38 52 1 (4 454K AN
T

1.3.3 HIV Tat-(Gly),-TK £ F &y % & LI HIV
Tat-(Gly) ,-TK & H AR , 43 5 F H P1 # P7.P8
M P2 AR 2 XF 511755 1 Ik PCR 47314 ()2 b 2
JFRIED 334 7 W) ¥ — 2 W BR G J5 . LA P1OA P2
g1 XS HEATER 2 Yk PCR 784 (W B2 R R
A,
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1.3.4 HHWEENELEBYWEE EcoR]I M
BamH T MEGY) bk 4 Fp g 4577 ¥ fl PBK 204k, $2
4, T, DNA ¥ $z [l 7% #2353 7= W) 4 8 W 07 %
L Z A ML DHS e J5 0 2% , 5 RIS 35 5% 10 5 1 1A
PRLUAP1 A P2 o8 1 X519 8647 PCR Ml BamH T |
EcoR 1 MY %5 %58 5 % K TaKaRa(FEAF)
A T AR R BN 3RS

1.4 Tat-(Gly),-TK & 7] @& % & 695 F &2k &4
A BH P v R TR R T R IR R LB R Ak
B, 37 CHRG IR, Y BRBOG %5 BEAE (Dsoo ) 155110, 4~
0.6 B AL EIIMA IPTG (&M EE A 0. 4 mmol/L) 57
Fik,6 h VRGN B L 7 VK Fh LA D) B 8 P i
T R RTTTE . FIT 4 mol/L IR 28 M P e
A0 AR 5 5 A AR T 8 mol/ L R 2 1) S i
FE A, 813 Sephadex G-100 BEZ M 345 4L 4 &
HEH, B HET pH 8. 0 £ MW (& 10 mmol/L
PBS.5 mmol/L i B A2 B H K .2 mmol/L EALHI A
JoEH O o 16°C 2 5L i BT 5 JE 2k Tat B 5 RE BT
BXJ5 [ Sepharose CL-4B 3% 2 HT A 3k 45 44k, 4l
b5 H WA SDS-PAGE, I & & H 4l &

1.5 Tat-(Gly).-TK % 7| 84 & & & &
15,1 i s WHIEFRAML B YAT 1 d
1 HepG2 A I35 Fh 3] 8 FLAH b, #5761k 285 1 A W] 4%
iR 6 HLHIV Tat-(Gly),-TK &5 @& & H
(n=0.,2.4.6)+HIV Tat EH+TK HH ], 4%
BER(1~2)X10" /em® . iTA & 10%FCS B DMEM
R EE TR 37°C 5% CO, KA T HEFR, 24 h J5 N
YA 104FCS. 1 pg/ml A ARG H H M 100 pmol/
L MM .24 h 5% L85 . PBS BEik 5 B H
# 10%FCS By DMEM #55%, 24 h J5 #1725
WE . BMA T 10 pg/ml B H % 584 DMEM ki
FRI AL 36 h B FR 3 d JE IR T X 40 ARG U

FIAE U e £
1.5.2 [#ERZKALELN PBS HEKHEMAD

HepG2 40l 2 YJa  FH 4°C B 25 PR B TS RR &
AR L[5 %€ 15 min, HIV Tat B g B 0K 7 K )
B BE VORI — P, 4 L3 B B L POk AR D
B EHE BT N 40, 0. 1% B9 S W L 280
BB AR L A SR 0Ok E N MR ARG AN
JE P e 2 T A BE L KT HIV Tat P ALIE A 41 i
WM Z D,

1.5.3 #hBELemBMENE FEEHES O
pg/mD B DMEM }; 3% 3 d. 56 HepG2 41 it i
5.0, 1Y R HE UYL 8 5 min, 62 BB B
Tl HIV Tat-(Gly) - TK R34 & %1k
JF 5 3 K4 H HepG2 M A1 ,

15,4 R4 SOl e =L 9 I A 40
ity BE 441 B (0. 25 6 1Y JE T L 0. 02 %6 1 EDTA) TH 1k
Ja . PBS Y% G 70% 1 4°C L %E 5 1 500 r/min
B0 JE PBS VEW i 10% 50 ul RNA i, PBS ¥k i%
Je AN N 50 pl PICHUE N BE , 250 pg/mb) , ikt
3 15~20 min. EHL(FAScan) % Tat @& & H %
RIGEE 3 K44H HepG2 MR T2,

1.6 %itFa KM SPSS 10. 00 #44, A6 H
BRI ¢ KB, P<<0. 05 NG 2R,

2 &5 B

2.1 B ARMERARAKRLZER ¥ HIV Tat-
(Gly) - TK #Z B R A E] i AN 51 4 1755 1
WA 2 Ik PCR ¥4, AR1546 A BeR /N Rl By
ZM M HIV Tat-(Gly) -TK il & F K., K/~ K
1 200 bp, S5 K/N—(E 1),

1 3MAREHAERFBIKE
Fig 1 Electrophoresis results of 3 fragments
containing 2,4 and 6 Gly
M:Marker; 1: HIV Tat-TK; 2: HIV Tat-(Gly),-TK, 3: HIV Tat-
(Gly)+-TK;4:HIV Tat-(Gly)s-TK

2.2 ®AEGHAE SDSPAGE 4%  HIV Tat
(Gly) - TKl A J& P 3l i K #F 78 & 35 )5 . Tat 5
T EBURE LA 1Y Sepharose CL-4B 3% 12 #r #E 3K
Btk aifb )5 # HAE SDS-PAGE, #1431 it it #6
TE 53 000 o4y, S HUHZE R —B (K 2),
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B2 BMEZERAE SDS-PAGE
Fig 2 SDS-PAGE of recombined protein after purification
M: Marker; 1:HIV Tat-(Gly),-TK; 2. HIV Tat-(Gly),-TK; 3: Mixed
proteins after cells were broken; 4:HIV Tat; 5:HIV Tat-(Gly)s-TK

2.3 MBRFEZKEMNLER  HIV Tat-(Gly) .-
TK R AEH S HepG2 AIBIR AR F 3 d )G,
PBS % LB HepG2 4iHE 2 5 , 84 5 58 96 6
R G s L bR Bl TK 4140, 55 5 21 40 i vp ¥ mT L 2
Y IR IR DO R IR TR A A A R 5 4
21 i v B 4 B P 5 A O Ao AN i A5 R A AR T B
TK 4R WY ik,

2.4 HMERBFREFHILE  LEREW HIV Tat A
M FE TSR KN 9. 1%, HIV Tat-TK, HIV Tat
(Gly).-TK, HIV Tat-(Gly),-TK Hl HIV Tat-
(Gly)s-TK 43 5 J& 58. 4%, 65. 4%, 80. 2% H
56. 7% A IE YA B 3F % 5 (P<<0.05), WH 3,

3 6 AHMEERLKEN
Fig 3 Results of immunofluorescence assay of 6 groups
A: HIV Tat; B: HIV Tat-(Gly).-TK;C: PBK-TK;D:HIV Tat-(Gly),-TK;E: HIV Tat-(Gly)s-TK; F. HIV Tat-TK

2.5 AX@mepsmngR LS aEEKBEN
B FE 3 d JE A, HIV Tat 4400 1=K K
1.03%. 1 HIV Tat-(Gly),-TK 20 40 i 1 7= % N
14. 77 % HEAS A P Ak F 8 i K OF L JLk 4 3 o HIV
Tat-(Gly),-TK # (12. 69%), HIV Tat-TK 41
(8.31%) Al HIV Tat-(Gly)s-TK £H (4. 36 %) . 41 1]
P A B 25 5 (P<<0. 05) .

3 Wit

WEIE &, V5 2 85 E A DA i 35 5 25 37 40 il
FEEE PR (AL PR 20 L N AR AR FD L QB Sl 5 0 3 VP22
FEET NGOG EE Tat . F7E 1988 4F
Frankel Z£020 58 1 (kAP HIV Tat & M 0] L ZE 5 40
MRS, JE Sk B ESE S R B HIV Tat S HM 11 4
R 7 ¥ (protein transduction domain, PTD, &
M S X)), Bl YGRKKRRQRRR., X 3% fif 2 3% 175 1
EEREMEMN, FTAFM HIV Tat & H X F 40
JitL N Ak Ty g AT ST T I B R 22 D) ) A LR
{5 F 25 1004 25 R) 25 0 A7 AE AR B2 R, T e S

G E A A A Z A Y Dy R kA AR,
AT MM 0 2050388 2o 22 T 7 1 R W/ B 1 B =2 ) ) AH B
M, EETBI 5 W A 2R B A S =2 (RS G > Y
B2 22 E R H A R KBS e — e WL ik
WE £ 19F 9% ¢ B 1 R 40 F 45 4 TP A 2R 3R, R — R
AR Z2 7 1 B B 1R . AT DA /> 28 14 J5 22 (] (1% A
Pr& 0T 2R Al G 2k 2 e U3 45 Fh
AlA A Y D RE

38 ok PR 2 0 vk L AT AR AT R AR SR
430 v B B A% R 3K 2k PBK L IPTG 15§ 3R 6
J& % Tat By pEHUiA4lfk . SDS-PAGE IR, & &
Ak HepG2 40 M B0 85 9 e & A B H % 15 W
HepG2 A, #5485 REW HIV Tat-(Gly),-TK
FONGAE A (n=0.2.4.6) 5 3 240 i R0 AH B
XEWAE HIV Tat 5 TK & H 2 [ @A 5 2 ik -
K (2.4.6 MEILER) X Tat 5 A M40 M0 @& % & 1)
RECIH S, [t HIV Tat EE K NILThfER
REAL A 5 PTD X AH 3¢, F iF & 1 0 T W & 5%
M
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T A AR I 25 SRR L S A E I
KR 3 HIV Tat-(Gly),-TK @5 FH 3 HepG2
A T R A, HEARK I HIV Tat-(Gly).-TK,
HIV Tat-TK,HIV Tat-(Gly)s-TK Fl HIV Tat 4.
A AH R EM 2R (P<<0.05) ; HEm e ot
FAR 25 5 IRAT AT L0045 R (A e T R
89Y) K, XEW] HIV Tat 1] LL R 5w T i
FEI(TK) AW 2 &% (H4E HIV Tat 5 TK %
P 2Z (86 A 4 A H &R i 8B R T AR T iR B
(TKOWAEY#TikE.

i Bocalandro %" W58 & Bl Tat £ BEA
355 22 T A0 A RS T M, S RT L a a ot iR B B
I VFZ BT E Bk HIV Tat (99 4k D AE R 31
— BB BRYA T 5 48 AN BH 1k AP AR p 2 R L0 LN
AT AR 3 LeBa 16 PE 1S SR 2808 40 A BT 28 5t 1)
Al A bR Ay A AR

ARG R Tat B A — 2 H 20 & F e X
HIV Tat WAL 8 S M4/ AR T e 2 A 5 (TKD
1) A 0 0 T 1 3 Y — R, LR R A 4 AN H A R
A FFR R FE A (TR W4 Y24 T fE B 52 pr
P R A7 255 SR AT L R neg g FH I R S 3 AT A4 o T
SRR — S 5T
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