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Abstract

AIM: To investigate the killing effect of
lentivirus-mediated double suicide genes under
the regulation of kinase domain-containing
receptor (KDR) promoter targeted on colorectal
carcinoma cells.

METHODS: 293FT packaging cells were trans-
fected by the constructed plasmids pLenti6/V5-
D-KDR-CDglyTK and pLenti6/V5-D-GFP. After
blasticidin selection and cell cloning, the infec-
tious viruses were generated. Then SW620 (with
KDR expression) and LS174T cells (without KDR
expression) were transfected with the obtained
viruses by lipofectamin 2000. The transfection
efficacy was evaluated by the fluorecence mi-
croscopy. The expression of CDglyTK was de-
tected by reverse transcription-polymerase chain
reaction (RT-PCR). After treatment with 5-FC
and GCV, the killing effects and bystander effect
of CD/TK suicide genes on the two kinds of cell
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lines were assessed.

RESULTS: The transfection efficacy was not sig-
nificantly different between SW620 and LS174T
cells, and elevated with the increase of virus
titer. RT-PCR demonstrated that CDglyTK was
expressed only in SW620 cells infected by pLen-
ti6/ V5-D-KDR-CDglyTK but not in LS147T cells.
For the transfected SW620 cells, the survival rate
was 32.34% % 2.42% or 30.56% * 2.14% when
GCV (100 mg/L) or 5-FC (2.0 g/L) was used
alone, respectively, and it was 5.36% = 1.55%
when GCV and 5-FC were used in combination.
For the transfected LS174T cells, the survival rate
was 95.48% * 1.70% when GCV and 5-FC were
used in combination. SW620 cells had a higher
sensitivity to the prodrugs than LS174T cells
did (P < 0.001), and the effects of double suicide
genes were markedly stranger than that of either
single gene (P < 0.001). Considerable bystander
effect was also observed. When the infected cells
covered a percentage of 40%, the survival rate
of SW620 cells was 11.42% + 2.66%, while that of
LS174T cells was 99.54% + 2.61% after treatment
with GCV and 5-FC. There was significant dif-
ference between the two kinds of cells (P < 0.001).

CONCLUSION: Lentivirus-mediated CD/TK
suicide genes driven by KDR promoter have
specific killing effect on colorectal carcinoma
cells with KDR expression.

Key Words: Colorectal carcinoma; Kinase domain-
containing receptor promoter; Suicide gene; Lenti-
virus
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F H32.34%+2.42%. FA5-FC(2.0 g/L)AT,
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48 JOL A5 75 A95.48% £ 1.70%. SW6202m AL %
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1.1 ##+ ViraPower™ Bsd Lentiviral Support
Kit, pLenti6/V5-Directional TOPO" Cloning Kit,
293FT Cell Line (Invitrogen). JifipLenti6/V5-
D-GFPIRVLEE e 5 A EHE 8. pMKD-K(Ki%E
KA AT, pcDNA3, IM1094 i (F5 5 BERK
P BT E). SRR N V), T %8
M, Taq DNAZK AW (New England Biolabs). K
[ S W62041 il 51 I 55 [H AT C CA BRAE ) 9 U
Huty, K N MU ARL S 174 TR I8 T R BBt b
Y0 E. DMEM, /NIl & Trizol Reagentis
& AGibco A H = . GCVARoche Pharma
(Switzerland) A w] /™ i, 5-FCI [ Sigma’A ).
KDRJi5 3/ 1, CD M TKIE A 5 |4 & 1 A S DN A
J b L W A A A AR AT B 2 ) 2 K.

1.2 7k

1.2.1 PCR¥ 3¢ KDRB 3T 7] H#iGenBank
X89776 M KDRJA 3 1 ¢ 41 v vk 51 ¥ (4 45
KDRJA 3 1 /M%7 41-226 2+268), Fitid
EpLenti6/V5-D-TOPO TR 5| 4 B oKk,
{EK DR 8 1 A2 4R B 051 AT G Hi I 44~ i Ak
CACC, HAES5"Ui A3 43 53l INBg/ 11 K Hin AT

CATGAGTTGCTCAGCGCCCGTTAC-3', N
JE5) 4 5-CCCAAGCTTGGCGAAATGCCCAG
AACTCG-3'. filifg1EH NS M ALK ZIDNA Y
B, DA TacDNAZE G R4 19 HHKDR A 31 1 B,
PCRX NS : 94°CAEYES min/530ME L,
94°C 30 s, 55°C 30 s, 72°C 59 s, o — AT
72°C 10 min, 4°C 2 h. IS THEAZER:,
& pMD-18KDR JF .
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1.2.2 pcDNA3-CDglyTK# ## H#iGenBank
S56903E.coli CDIJF4I, &itCD54), LA
IMI094H LRI ZH A 5k, §H9CD Jy B, i1
H I C DAL R 4R %55 1 MO ATG, #1051
TGABCH IS HZRINGGA, 765" F13'% 4
SN LAH in dIITFIBamH 1 FEYIA7 & CD_E R
5191535 M 5-GGGAAGCTTAGGCTAGCAAT
GTCGAATAACGCT-3'55-GGGGGATCCTCC
ACGTTTGTAATCGATGGCTTC-3'. #GenBank
V00470-H TK/7 41 5 pREPS-TKH [IHS V-TK >
HIREA TG, LLpREPS-TK AR, [ FOligo6.0
BAFBEE S 1, AT KEEDR 5 v 184N 4 il H 24
PR K305 7 FBamH T BV A5, 3"t N - Xba 1
FEU) 7 5, BETK S 14041 5'-GGGGGATCCGGCG
GGGGCGGTGGAGGAGGGGGTATGGCTTCG
TAC-3' % 5-GGGTCTAGATTAGTTAGCCTCCC
CCATCTC-3". ¥ #1ICD L TK v BV b [
A pcDNA3H AR H TR pcDNA3-CDgly TK.
1.2.3 pLenti6/V5-D-KDR-CDglyTK # #3& [ )it
FipMD-18KDR "' Bg/ 1T FlHindIIDX ) HKDR
A B, 45 A B Ifpc DNA3-CDgly TKE B 1)
J¥pcDNA3-KDR-CDglyTK, ¥ {1tk DH5 o 5% 251
WS IR S, IOk, 2 mILABgl T, Pvu Il
g YIEC 3.3 kbIKDR-CDglyTK-PA F B, ¥
H BIFE R Be i pLenti6/V5-D-TOPOF 414 i
pLenti6/V5-D-TOPO b |5 12 71 & i 1 W] F 25K,
B2 pL PCR™Y), 1 pL# AR B IEPCR )
AR EEREE 0.5 0 1-2 1 1), 2 uLEHEIK,
1 uL#:(1.2 mol/L NaCl+0.06 mol/L MgCl,), £
116 uL, WA IFEER TS min, fFPCR™ Y
WM, ARG L E St 3™ A2 & K AT A,
K B AE 5 20N 5 A R L BRE 77 L o P
J&, SRR, ORI TPCR & E.

1.2.4 F200% 5% F ik 09 ) & 45 (R
WA: 530K E3 ng pLenti6/V5-D-KDR-
CDgly TKAlpLenti6/V5-D-GF P &4 44 5ok Al
9 ng ViraPower™ Packaging Mix¥#% 1:1.5 mL
TAME I Opti-MEMIR; J2 5. ¥ liB: ¥
Lipofectamine™ 2000 36 uLFi%ET1.5 mLIG L
HOpti-MEMIR:FR3E ). JRAJA. B, %
I H20 min, iIEDNA-IRRAE SWIE K. #
DNA-JEAE GWIAL10 cm 2385 FE ML
(%5 mL Opti-MEMIZE K B 723 R 1M1 375). K
5 mL 293F T4l & i (FL6 X 10°4~ 41 fig) In A
T Opti-MEMIK; FREEFDNA- g Ak & 541
BRFRILPY, 41’ T-CO MMM, 37°ClE &K
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Ja &1 mmol/LA MR B4 DMEM ¢ 4 45 7%
FLE W YL IS48-72 WG IREE, B
1) EIE W AN15 mLGEHEIEE T, 4°C 3000
r/minf 015 min, K% )G, -80°CIRIE&
FH. SW620411£82.5 mL/LikEs LI %, ¥
T IS4 T 6FLAR, 24 hJE 41 0iA30%-50%
TEAr, IINAS [F) 6 B B2 (10721 107°) (199 75 L3
1 mL, &350 il A polybreneis E| 23K [ 46 ug/L.
HYLIE2 dinA2 mL RPMI 1640524315953k,
24 hJg He P B R R R 2R (blasticidin) ik
PEIGFRML, £210-12 d, FRiik 343 Wblasticidindt
PEAEVE, JE VO [ R R 3 25 L R
SW6204H fitd it 7 A [ blasticidindy i Mk 55 7% T B
R, B E G R (1 X 10° TU/L). RFHPCR 5%,
LU BE L I ATDN A AR, W H C DAL PRI E
SIYRITKIEE (¥ 5 1419 5 CDgly TK il 25 3k
A, IKDRJHE) T RS A TPC RV,
% EKDRJA BT
1.2.5F 2012 5% & *FSW620, LS174T# B 3
SW620 % LS174TLAE 100 mL/LJ A I 75 1)
DMEM; 7%, HOW B2 E K I Fak i i, Lh2 X
10°AN N AR S P T 6L R0, R4 = R IR 2
90%, IHAAS TR 52 2 (multiplicity of infection,
MO TRk pLenti6/V5-D-GF P 41185 7,
VPR R B4R 2-3 hE, fh 2 R IR L4k 4k
7E37°C, 50 mL/L CO,M# 4 N5 7%, 12-14 hj
FEDG B RV B GFPRHME4H i 77 4 Eb. 4%
M Trizol Reagentif & i I $ UL 3L PR 41 i
MRNA, W4 8cDNA, #ICDglyTK#) E
UG ATPCRI N, MGk e . K
SW620, LS174TLL1 X 10441 /AL 4% Fh T-964L
B IRRCR, U S iX90% )5 H140 MOT(R 4]
TG R 2, 59724 hJR AR IR, 4 mln
N EAS0 mL/L I 375 B 25 5 A RE 0 A [R5 1 i
Z#GCVAHIS-FC, %GCV4l. 5-FC4l. GCV+5-
FCAL. BIPEXT R R 28 (o 4L, n#472 hs,
DAM T T A5 W0 40 B 26 K i % 3 i) OGS
A K P Bt RS DRLRIR B S R () Al s, DAA [ L
BIHEATIR A, LA X 10440 /LB Rl T-96 FL 1%
b, 24-48 hJa ASFEALH 5 I AGC VI
5-FC(GCVKE }3100 mg/L, 5-FCHE 12.0 g/
L). 72 hEUEMTTIEAS I 40 A7 75 2.

Beit 2 Ab3R N SPSS 10081 HEAT 4005 b
B, SR BT TRk 56 B B 0] Ty 2 3 BT (41
) 2 H LA N FHLSDYZ).

| BN
AEHF AR
VEN XX 8
KDR #9 i 5 20 i
SW620F R &
A KDR#LS174T,
It %A 45 VAR B
R W AT 255-FC
F2GCV, &R K
REFTHRRE
9 40 fL AR SW620
I AT 25 AR E 4 38
VR A
LS 174T 48 it &
BHENILFERZ
EACRE-S N X
KDRAH B3 T
PR A FAR
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B 1 PCREEE 2 RT-PCR
{ARRFRE. 1: 580 bp 25 5 % 3 U

KDRJFAIT-Fr B 2:
2.4 kb CDglyTK 7 B¥;
M: 1 kb DNA Ladder
(Gibco/AF)).

100
< 80
H L
2 60
4 L
g 4 —A— SW620
S 00 —x— LS174T
0
0 1 4 8 10 40 8
EABHTMOI

B 4 EHERSHSALKOVERE.

2 BR

2.1 TG g A6 N R R R 418
o3 TR ORI 293F T4 MY, £59510-12 dJe 4
Jfl, PCREEH 1Yt H MR v Be(J€ 1), H411S
I3 B I e B (13 5 4,55 X 10° TU/ L.

22 TURRBENBRERERELE @0
CDglyTK#& F &A= 49 %52 LUFikipLenti6/
V5-D-GFP g X 5k, FLipofectamine™ 2000
YL 293F T M J5 3R 28 13, KHANAMOL
(1) 7 411895 B 2 K G SW 620, LS174T4i i,
48 hJa MR g SL. 20 W (1 JEK e A B 005 15 10 5
(RN TR, 2MOT = 1IN, 1N/ B4 A7 5%
Y. MMOI = 101}, LS174T 80%%1%, A4l ity
195%LL LHIGFPEIA. MOT =401, JLT- T

CDglyTKBYR
35, 1: 293FT4H
fitg; 2: 1 kb DNA
Ladder (GibcoZA
T)); 3: LS174T4H
ffa; 4: SW6204H
.

—+— SW620
—A&— LS174T

ISR (%)
(]

301

20 -

10 -

0 L L |

GCV 0 20 40 60 80 100 200

5-FC 0 100 250 500 1000 2000 4000
A2 (mg/L)

B 5 SHIERSNSEERIIIHEIRN.

(17 240 0 2 4 S A, L5 P 40 i LA ARABL )
R (K3, 4). I RT-PCREGIN KB, BRLS174T
sk, JEHpLenti6/V5-D-KDR-CDgly TK¥]
SW6204H sl 21| H 2 R 15 (1#12).

2.3 F LR AT I R S A 2R X T
FERI IS W62041 g, FLAHGCV(100 mg/L)if, H
TEEH H932.34%+£2.42%. FLHS5-FC(2.0 g/L)
I, A7 N 30.56% +2.14%. 1A N w5 #
I}, SW62041 M A71% % 4 5.36% % 1.55%, LS174T
A AETE A4 95.48% +1.70%. SW62041 iy
XA 27 BB R U, SW6205LS174T4H
JHO AR X6 I 24 RO M AT (B 2 1 2 7 (P<0.001), XX
H A 5E R 7 8000 TAT — B [ R R R 7 2%
(P<0.001)(I¥5, 6).
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AR HEAT 150 5 — 2 704 Jib 8 1) LS 1) fieh 98 440 PR
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PE O AR RV, S0A I 7 0L AN e SN B
JIT AT T e A I, 2 AR AR 2 0 DA
A7 bR A0 . e B 5l A B R A (7] i R i
BN A, SCRE TR PR AN I, dn e B W] SR A
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