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[(WZE] B M3 FORRHER survivin 3E 7 2) TRLE 6 x his #7125 Apoptin <DNA [ IS EHRMA, 255
JEATIS G B0 B Y N\ &5 B 98 40 e (SWA480) |, (R #h S 56 L4 H EL IR MR 850U . il el 3 MORERK A
survivin F£[K J3 317-(160.270 987 bp) F1 Apoptin-6 x his cDNA ¥ H 4351 1% 82 3] pMDI18-T 4K FF 7 iZ 34 I 58 i survivin
SRR TR0 Apoptin BE[FIZH%¢ , WA AAT I RIK EAYHA polyA BUE J5 1 R4 FG12 v R Z Bk RS0
BEWASIRRE o SN WSS T 2112 975 BE 1Y 3R 352K, DA dpea MOT fRJgk e SW480 fifryad 41 i J5 & 5 K J 26 30 KX, M| ] Annexin
V-PE/7-AAD & T 12070] G0 R0 3 2 20 M AAS 0 240 S o4 T 0 JE 9172 4k, Western blot £ 71 Apoptin-6 x his 35, &5 Iy
3 PP E SN TR AR, AR VR AR SR AT S R T, 0] LA SO B A (BRI RCR KT 80% ) o (RSN SRR R
973 TEIER YL 1) SWAB0 A LAIEA #2315 Apoptin-6 x his & [, I BEAEIRYL 5 45 30 R BUEH B AT/ K38, Hrh, 576 270 bp J33)
TR E T AR . 8518 SR 270 bp survivin Ji3 31, apoptin & K44 (%) 55 2108 05 2 76 S0 40 P R 3R
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Construction of three recombinant lentiviruses containing apoptin driven by survivin
promoter of different lengths and comparison of their tumor suppressing efficency in

vitro
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China)

[ Abstract | Objective  To construct the recombinant lentivirus vectors using 3 survivin gene promoters
(pSur) with a different length expressing 6 his-tagged apoptin cDNA and observe their tumor-suppressing effect
after they were packed and human rectal cancer cells (SW480) were infected with them. Methods  Three
survivin gene promoters at a length of 160, 270 and 987 bp expressing 6 his-tagged apoptin cDNA were cloned
and linked to the pMDI8-T vector on which survivin gene promoters and apoptin gene were assembled. The
assembled expression box was constructed into the lentivirus vector FG12 modified with polyA. Recombinant
lentiviruses were packed using the 3-plasmid packaging system. Tumor-suppressing effect of recombinant lenti-
virus vectors on SW480 cancer cells was observed while apoptosis and cell cycle of SW480 cancer cells were
detected by Annexin V-PE/7-AAD and flow cytometry on days 5 and 30 after SW480 cancer cells were infected
with recombinant lentiviruses at an optimal MOI. Results  The 3 recombinant lentivirus vectors were success-
fully constructed, and high titer lentiviruses were obtained after they were packed and concentrated. The infec-
tion rate of target cells for the purified lentivirus was over 80% . In vitro examination showed that the SW480
cancer cells expressed the apoptin protein with apoptosis or necrosis occurred on day 30 after they were infected
with recombinant lentivirus. The tumor suppressing effect of recombinant lentivirus containing the 270 bp

survivin promoter was more significant. Conclusion Recombinant lentivirus constructed with the 270 bp
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survivin promoter driving apoptin expression in target cells shows a rather good tumor-suppressing effect on

human rectal cancer.
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TSR V6T 24500 %) I FH AT S AN UG T T e %
AR A TR R e R R R 25 ) A
AT RG5O UMK A 25 5 o Bl 2L A
TARRHRI A, —HEBA s 55 S VR T 5 A 2R
RS B e B R P L I s AL AR g ]
B o 32 S R R o g 7 A T TR 1
TeA UL, o TR 1) S i 5 DR 57 SR 4 L PN R HE A
FHMNT IR BVRE SRR OR o 35 H FH o T A
WRE B ISIRE S SR BE IR TR A H R R
BLA k%, A UYL 43 24 R AR 43 2440, 715 32
N ERE 23K DL B AR B 8 15 1 S e i, — AR WA A
PRIERG AR o B 2 RRTIF T O R e s
THAZ WA . AT A I R R
i Apoptin 25 3 5 LA K 3 AN TR Fr Be B (160
270 987 bp) RETE IR 4 S PE K IE B survivin BE 5 3
f-(survivin gene promoter, pSur) , ¥ H A B A &%
RS 2 A8 SIN ( self-inactivating ) 18 Ji 7% 28 {A——
FG12 , I3 o) A0, 2% A A0 A5 5] RE = R0k % 4 A 1) 1o 7 8
A EE , LIV HAR MR RCR

1 #R5FE

L1 E&44

Bk A (I H D B DGR & 2kl &
(RARAT]) T, Ligase = {#E PCR fiff . DL 2000 DL 15 000, fR
il N VI ( TaKaRa) , DMEM Epbi3% 55 K ( Gibeo 24 7] ) , 100 x
FRR-BERR /D RORI his-tag — 30 11350/ B HRP — 41
(BERRAF) /MM (PUZET 246 , Annexin V-PE/7-AAD
A0 B A IR (R LR A W) 0 M G 4a5R) Trans-EZ
(SunBio A #], L) , Opti-MEM ( Invitrogen 23 7)) , K J AT B Jg%
5245 H DHS o T-pSur FE41 JFORE 18 055 7 (058 40 g 293F T\ A 2%
i ds 240 J pk SW480 , 15 5 7 kL FG12 | 4 %% it ki pMDLg/
pRRE i FOR. pHCMVG ((ZE 5 1 By B ° ¢ B 21~ F ¢ r £
) o
1.2 FamFMEAQR
1.2.1 Apoptin-6 x his cDNA #"# i F ok WA F AL
Apoptin Fi i, FATX} Apoptin FEF PCR 5| # 47 T 6 X his-tag
& LA T-Apoptin A (FL 5t MBI T BEAs S 0FTE 5L ) Ay
M, EFEsI Y R 3 N 5'-TGGCGGCCGCGGCATGAACGCTC-
TCCAAGAAG-3" (N RIZ Ny Not | YN 5 5 FUFL 1T304 :
5'-CAGATCTAGAATTAATGGTGATGGTGATGATGCAGTCTTAT-
ACACCTTCT -3'( FRIZ K Xba T BEE) 075, kL K2 RHE &b K
6 x his-tag) ; WK ZR N 50 wl, P48 4440 95 °C x3 min,94 C

x45 5,56 C x45 5,72 °C x45 5,27 AMFFF,72 CHEf 5 min,
PCR =¥ 2 T/A sl 5 Hfi A3 PMD-18T 44, & £ 77 Wy Ak
DH5 o 45, PRIBCAA T4 3 B 37 5 4R BUTURL I #4145
FE o IEW A 444 T-ApoH,

1.2.2 7 T 4K | % Survivin 3 3l FF1 Apoptin-6 X his

Not T F1 Xba 1 W) T-ApoH T T A4 £ 146 A survivin £ 3
T 19 T-160pSur, T-270pSur Fl T-987pSur #; RT3 5] [m] i
Apoptin-6 x his Ji BRI £k ¥4k 19 T-160pSur, T-270pSur FI T-
987pSur # 4K, I T, % 4% B K¢ Apoptin6 x his J Bt % # T
survivin JE 3TN liFo W EE AL DHS o 05, PRIRCER S T
% IR G SRR R AT B ) S8 o BB i 4
T-987pSur-ApoH , T-270pSur-ApoH FI T-160pSur-ApoH

1.2.3 1N REEIA 2 s AL 1A SVA0 polyA 3
HABRAERIAM mRNA 520 M, R8I B3 IA FGI12 25
e for S AL B A SVA0 polyA, 4 2 45 H MY SV40 polyA oli-
goDNA B 4%, FF %1 fy PolyA-S: 5'-CTAGAGGATCCAATAAAG-
GATCTTTTATTTTCATTGGATCTGTGTGTTGGTTTTTTGTATA-3’
LR AL g Xba T F¥EAR S, N RIS BamH 1 ] {7
), PolyA-AS: 5'-CTAGTATACAAAAAACCAACACACAGATC-
CAATGAAAATAAAAGATCCTTTATTGGATCCT-3" (il 4 & &4 14
Qb Xba | FEPEARSR) o PO ZHAEEIR KOG P TE 8 5 Xba 1 3
A 9 DG L ) P A O, 3 4 3 Xba T 2% 1AL FG-pSur-ApoH
Ak, BT PolyA A Bk 3'3 Xba 1 WYL T8 25,5 S Y
BamH | 1 Xba | {RE . HEH WAL DHS o 407 , PRI
7% BRBUBURIT A TIE V) 42 o B W) 44 ) FG12-polyA
1.2.4  Survivin J3 3 F3K3) Apoptin-6 x his F ik &5 A 18N B
FG12-polyA Xho 1 #1 Xba 1 M\ T-160pSur-ApoH , T-270pSur-
ApoH F1 T-987pSur-ApoH [Fiki F Y] T survivin Ji )1l Apoptin
B B 22 3) Xba T 1 Xho T R 1AL Y FG12-polyA, 5%
FRHEEAL DHS o 0T , PR ICERAS T, $2 USRI 4T i 1) 45
Eo IEFFEY Ay W45 44 9 FG-987pSur-ApoH . FG-270pSur-ApoH
Fll FG-160pSur-ApoH ,

1.2.5 BAURFEILE AL FIH Qin % iy 3
JRL A R GEAE 293 6T A (4 g B o ik I 2 e i 3%0 R )
TransEZ( Sunbio) , 4 UKL . 40 3% FRL pMDLg/pRRE i Bl J5it
i pHCMVG = F L L IR LE O 42 3: L(RR ) o JRTEM
it D M T SR PR o O v v A ol kU Y A
51454 % Lenti-FG160AH Lenti-FG270AH _Lenti-FG987AH,
1.2.6 JRapl e ZEROCHR010 0 Jod 2E i B o

1.3 3 #RR Rk a7 8 SOk £ 57 i

13,1 8 e B g 52 1 O BRI A0 i 3R T 6 AL
e, B 5% 24 h FRILAL G5 30% ~50% , LR 95 B FH i DA SR
MOI {H (% 8 wg/ml polybrene ) UL, BRYL ST 24 h H ik
FEFREE O 5 RBIE YOG RS T ISR
1.3.2  Western blot #l] Apoptin-6 x his ik

FIF RIPA 5%
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SR A S, 28 BCA A R BRI 2 1lh & (= K) &
A ISR ST T 15% SDS-PAGE _EREZEATHLIK . /DK
U his-tag I actin —JT 735155 2 KA Boston 23 7] 7= i, 11
FHUNR, IEPU AR E G i AR =R

1.3.3  Annexin V-PE/7-AAD K40 MIJ8 T/ 850 ige
18 P 7 JE e 240 i R O R 8, 1 R SR 5 5 RIS 30
RIATIITE , BRAF L U4 A% A7 . 7-AAD RS 5
WAE T HERES & RO T A 2050, WI5e /Y
TN, W R I T 4. Annexin V-PE A[ 5
TR T AR R A HOCHEOR T UL IRIRA B B 5D

L34 Ui O r A A te iR e T R
555 RANG 30 RANM, 125 AL 5 ¥ AL #5040 g, 0. 01 mol/L
PBS P 2 U, AR I IR 4K 2 1 x 10740 i 11 P 48 i 8k ¥k, 0%
IKCEE 4 CHRIRIEE . AL E(PLLS0 mg/L) i 40 i
SOOI A R . ZSRIE R 3 K

2 HR

2.1 R E3 A ELIRRE R A

2.1.1 6 xhis bR Apoptin S A BRI FFRIT
BE T-ApoH Z2 WXV ik Hh B2 400 bp H A R B (181 1) , %
JORLIN RS 5 1 Apoptin FE[H 751 5 GenBank H ) 3 51—
e, I B 3 s T B i 6 x his FR%E, Apoptin-6 x his B )5
WO e T AN [) T-pSur JFORE A pSur "R {iF , 28 WU U) S ) e %
FE 3 R EZH BRI AR AR (1 2) .

2.1.2 polyA Ml RE A LRI EEA polyA B8
TR AR B D) 5 B UK R AR B AN B TR E S
JEHY polyA A Beddi AJ7 1] ,292 bp +246 bp JIE[A i A ,353 bp
+185 bp J I A o I ARY polyA i FARREIE#FR A4

M 1

2 000 bp—

750 bp—
500 bp—

MR ) mRNA B2 Pk, 18] 3 7R polyA TE [ i A" ) XX
BEOI4E R o A R & T T-pSur OB 42 BORLY) B 5 % 48
polyA T [ i A ) FE 4115 055 75 214 FG12-polyA v, WU 1) 42 5
3 P E AR (K 4) o

M 1
iHAtOO bp

M H 7}3‘1 ;]’i H 1 ;T—ApOH
E 1 Not1/Xba | MEGLILE S R T-ApoH

Mol
500 bp—
250 bp—

M. 474 ;1 :FG12-polyA
E 3 PolyA {&ifii8 7% H#ifk FG12-polyA Xba 1 /Pst 1 NEEHILE

M 3
2000 bp—
S S
1 000 bp—

2000 bp—

500 bp—]

250 bp—

292 bp
=246 bp

M. 4748 ;1. T-160pSur-ApoH ; 2:T-270pSur-ApoH ; 3 : T-987pSur-ApoH
2 Xbal/Xho | WEFYILEE TR EH T-160pSur-ApoH(A) .\ T-270pSur-ApoH(B) . T-987pSur-ApoH( C)

M 1

-~

2 000 bp— 2 000 bp—

750 bp—

750 bp—
500 bp—

500 bp—

M 474 ;1 : FG-160pSur-ApoH ; 2 : FG-270pSur-ApoH ; 3 : FG-987pSur-ApoH
E4 Xbal/Xho | WEHIEEEAIBHSFEA FG-160pSur-ApoH(A) FG-270pSur-ApoH(B) .FG-987pSur-ApoH( C)

2

M 3
10 000 bp— B ‘
- <670 bp LDl e
Sl | 387 bp
1 000 bp—
(B) (C)
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A~D:% 5 %;E~H:% 30 £;A E:Lenti-FG12;B F: Lenti-FG160AH;; C .G : Lenti-FG270AH; D \H : Lenti-FG987 AH
El6 EABRBELSWS0 5585 REH 30 REAMBT/IREENL  (#IEFLEZME x200)

2.2 FAZ IR N TR He BRI

SO FEVR SR IR, 3 PP 4118 5 Lenti-FG160AH | Lenti-
FG270AH  Lenti-FGI87 AH 175 9% 8 FG12 (4714 & 43 5l hy 3 x
10° 2 x10° 3.5 x 10° TU/ml F1 1. 45 x 10° TU/ml, %5 5 ik & ¢
RUARRIPL R T 50 ~ 100 i LIS [ 5] £ 975 7 JEk e SW480 4
J,5 d J5 T8 B AR T AR LR I T A5
FH(MOI) =20 & MO,

2.3 SW480 m L & & 4112 J% 4 /& Apoptin-6 x his
AR KT 6 #eim)

BT LABOE MOIT iy SW4S0 i, 55 5 KBTI
KT 80% AUl 2 IR ER A58 . PR B3 B YL L 7E 2 A1 [
(55 5 RFIES 30 K ) Western blot #3175 14 x 10° i Apoptin-6
x his F 5407 A UL G 5 5 R A T FRIA W 2
5,270 bp pSur o IR (B5) o HF pSur HEEA
Go/M B Sk UL S5 55 5 RN T/ IRFE B A (18 6)
SEFEE ., Ve REIZ I A B Apoptin-6 x his KA H T 5z e B
SEHY pSur 15

1 2 3 4

PO 14107
[ 3 -cctin (43x10°)
1:Lenti-FG12; 2:Lenti-FG987AH; 3. Lenti-FG270AH; 4. Lenti-FG160AH
E5 REEHEER SWIS0 HHE 5 K Apoptins x his Fik

2.4 RPN I Y g AT IR T BB B R

TR T A B S S , AR S R B, T HH
M AR T/ IR R AN B I8 . RIS 28 5 RAUER A 4l
TT/SRFOARAS (L 6) , [R] AR o5 40 Bt S 3 265 R 7R, AN [R) 42 35
TRl A G HA S Al S A L R A 2= 55 (P >0.05, 4 7)
TR S5 30 K, U8 T FISRBE40 A 338 i, 40 At J5) 3 2. 7R Lenti-
FG270AH Fil Lenti-FG987AH I i iy S5k G, HHifn(P <0.05,
B 7) UL 40 e 20 B 2 5 sz BP0 . DA BaS RN A
PR TE S SR AN AR YR TN Ak e AR 1Y, T R B R (] A K 41
ORI TR0 B S e, FRATTIR AR B AL U T/ PR FE Y 41 i
fif WAk 58, X T g5 RS NI 4% (0 9¢ 6 1R 1 32 38 S5 M 5
RN A

Nr o s K
80r mifs 30 K

1

2 3 4

2
1. Lenti-FG12; 2. Lenti-FGI60AH; 3. Lenti-FG270AH; 4. Lenti-
FG987AH a:P<0.05,5% 5 R#;b:P <0.05,5 Lenti-FG12
s

E7 EHBRFHSE SWIB0 555 K55 30 X SW4AS0 A EHI= L

3 i

Apoptin Je: e e B HAT 82 iR i Sk 2R 475 1Y
DR 1, HOR U T8 50 55, AR X 2> 1 B
13.6 x10°, 2 HES2HLAAE ps3 MO M2 5 S 41
P12, 9 HAS bel-2 BMHIFERT, BE T ALy 7™
PR 2 B T AR OB AR IR 7 i A, 2 — Bl BHLAEL Y i
FPNBIT 25 . Apoptin Y iR iy S S LA I N E
(F R AT 5, FE IR H AR A4 Apoptin 52 {ERE
PR AR ZS o0 A T 20 M S5, 7 o Jeg B e e 4 g v, Ap-
optin JH X E N RGN R R G RE TN, BrRAL
Jei it 5 DEDAF  Nwr77 , Nmi, Hippi 55 & H A H.4F
I, AR B PR T A5 W T W A T g, L 2L
B R B

VAHENETE 245 Apoptin Ik & CMV 248 i3 3 11K
P AR T 0 8 D T S 7 U, e R IR A
FHE 7RSO N B T 8 AR R 0 1
52 BR T H RO AR LI RERF SRR 15
i, R, b e S TR SR A7 16 T oK 14 240
AT LALRSEREE B RIAT TR o 1805 3 A AR
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AR IR EA M ICH, TR RL NG T B9 b
WoRE T RIFRCR . FRATE 744 Apoptin #4 8 A
PR EE AR FG12 v FfAREETZ MR e 2 1 survivin J
K 2l P s LAAR e R e St . A S 5
HRESE T BT R R Y 2E A5 B LA IR R R vk R TE
PR 1 T B 40 L P A DA 3 Apoptin £ 34
AR G T 21, W CMV 4§ 225 TR H:
3 g 2 IR e S A I P T D O 4 R
PlaaKWma Rl HE B, % A/E T2
T8 EAM FUE B4 TR . B AR HiAEFR Apop-
tin X TF 5 4 AL AR B R R EVE AT (B AMIR A
KR IXMRIA AT e 208 Z XS . IS PEEH A
I IR 5 SR 9 )3 B0 R T T8 s AR A B L
2k, BAEE EARIH R 0 R AE AT a] 93 kb 36 7
BARHA R

Apoptin F [ F I T 8800 5 FEAE b I8 240 P v )
HAIE N mE PR RS 3T AT LIBKSh £ H B & A
FERDIHR S MR AT TR . Li 25T HRGE pSur 95
A PESEA X g 250 bp, % Ho A R BIA B 505 3
FIE AR A T, 46 spl 454137 4, CDE
o CHR £ 2%, J5 4385 pSur G,/ M il #iRe it 25k A
Ko Xu %5 FE Hela 41 H 6 B4 I8 8h 75 1 %
A 7,269 bp i P& T 7 BUA 811 (987 bp) #il
Fa R Boa s F (158 bp) , Jg & sk E0 4> spl 45547 45
S 14> CDE, DIH R HEmly, FAT 4% 17 3 A E B
KA survivin J2 37 (160,270 987 bp) , LK) H 1
KD o FETE A8 e BRI Y SW480 J5 55 5 K R AT M4
FIRER AR IE LR EATOEE H , Western blot 254 i
718 270 bp pSur {f VL5 , BEE 15 59185 2 1 Apoptin
L XU 270 bp pSur 7EEHHEEA FG12 HKIH
PREFRE I o FRATTZ 70 A ] pMIR-Report 32 4t 7
293FT Hhill 5 Ji3 1 P A& B 270 bp %5 160 bp F1987
bp I, FIREJEH T 2R T B @A RS 50 T
survivin J3 6P o

PABIE S 50 S s o 2 18 g R g L (IR JS
555 K)o A M8 T/ IR BEAS B i, R ) £ 30 K
WS, AT/ P AR W S 2 0 245 R SR E 3)
ERLRL IR SR RS S @ RV E R Y VI
[ R T 9 K AR pSur F BG4
XAV, e 96 24 it %ok JE % 5 0 491 T AR P 3R A 1Y
Apoptin LI — € T 52, BE & I 18] 54 71, Apoptin
TEAE 510 M 5 22 33K I FR R IK 3 B 17 7K
L I AR RCR . A IS R — 20 R Lenti-
FG270AH Fl1 Lenti-FGO87AH W Ff H 40 18 %5 & 7F
SW480 Bl YL J5 55 30 K RE I 3 B A B L 4 i F G,
1], Lenti-FG160AH JRYL 40l G, 145 b A B &k vl i
NIR BT IEPERAR T Apoptin RIXEAY . L5 )8
3 F G M R g R, AT A Lenti-FG270AH X
SW480 R fEA BT B M M TR, SCHR [2 ] kB

Apoptin R Uit APC/C &S WIS 4 i H s T
G,/ M 155 L Bl U8 TR0, (EAS S8 vh oK L4 2]
BEALRE , 1] BB B A EFR S Apoptin 1 RIKFA 5K
AWTERIAGEIF AT T 3 Bl A A IF] pSur J
B 74Kl Apoptin Fik B E AR 7, I £E SW480 4
B b LA TS Bl 1T R 2 S S e e R A i R T A
F, i e e i PR 1 2 Ve T A SR IR R

S Xk
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