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* ABSTRACT
Aim Antisense c-myc retrovirus vector was con-
structed and was introduced into smooth muscle cell
(SMC) by Lipofection.

RNA on ¢-myc mRNA and c-myc protein expression in

The effect of antisence c-myc

SMC was investigated, exploring the new strategy for
gene therapy for diseases of c-myc overexpression.

Methods 1. 53 kb c-myc fragment including a part
of the first intron, the second exon and first 8 bp of
the second intron was placed under 5'LTR downstream
of PN in inverted orientation.  Antisense c-myc
retrovirus vector was introduced into PA317 packaging
SMC were

Northern

cells by Lipofection and selected by G418.
infected with this recombinant retrovirus.
blot, and Western blot hybridizations were performed
in SMC transfected by antisense c-myc retrovirus vec-
tor to observe whether it was integrated into SMC ge-
nomic DNA, whether antisense c-myc RNA expressed
in SMC and whether the expression of antisense c-myc
RNA reduced c-myc mRNA expressed in SMC and

whether the expression of antisense ¢-myc RNA re-
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duced ¢-myc mRNA and c-Myec protein levels.
Results Southern blot analysis confirmed the inte-
gration of the antisense c-myc retrovirus vector into
SMC genomic DNA.

strated the expression of antisense c-myc RNA and the

Northern blot analysis demon-
latter recuced the level of c-myc mRNA.  Western
blot analysis showed antisense ¢-myc RNA inhibited
the translation of c-Myc protein, whereas sense ¢c-myc
RNA didn't have such effect.

Conclusion Antisense c-myc RNA inhibited the ex-
pression of c-myc mRNA and c-Myc protein in a se-
quence-specific manner.  Antisense c-myc RNA is an
efficient tool to inhibit the expression of c-myc gene ex-
pression. This investigation provides a basis for fu-
ture study using antisense c-myc RNA for gene therapy
for diseases of c-myc overexpression inducing malignant
tumors and some cardiovascular diseases.
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mE AERRA L c-myc BB FHEBRRT YN
£ T FREME AR c-myc mRNA # c-Myc & § %
FRAEABRFa TR BFE_SETFALAMESASL
F#£ 1.53 kb A-5165 c-myc £ B R R A G &4 F PO
W 5K K& E S AP TH, Lt Lipofectin 4 & X c-
myc EHXAEGAPAST R WM 2, H & G4l8
BEFRUAE R cmyc iR LK ABRY
FREMempe 2z DNAPid XA RNA P XA &8
FERXERARERSTEAMMBERA Y, A
R A X c-myc RNA &ix R k&4 &R X c-myc RNA #
F B M a e c-myc mRNA #» c-Myc & & f ik &) ¥/ 94,
BRRAR A cmyc EHFZASFRAREES TEAM
e X Ba T RNAGFERXPEQPERIRAALA
X c-myc RNA 2 #3404 7 F &M c-myc mRNA
fo c-Myc & @ #9 & & , & £ X c-myc RNA # % £ ¥,
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HREEREARX c-myc RNA R UAFIBFHEFT X
F#cmyc REREGTHALL , XA c-myc ABLE
RIXGBERGERGARMSLT —MHéresiris,
E3 50 M, ¥&F;s c-myc RNA, & X;
3]

c-Myc &

RYGERERANEHREHNEREES
WEMAEAFELHTHINE . COERR
IR BHEBRAGTT AR T A E ccomye 2
AREERESSTLOLE AR EMHER L
AR, GRS ML E | 3 BK O B RE AL A I E LB
RIEEHREY, ERINH c-mye ZERREHR
X ARSI RE BT G X O B R . 8 o
myc BERFBEREEETHRHERBEIRK
PN 5'& K %% B X (long terminal repeat,
LTRYF 3| T i, 3 5 A PA317 @R AR
KB 3 3 bk ¥ # UL 48 Bt (smooth muscle cell,
SMO) LIMREE I X c-myc RNA B LREME X
B R X c-myc RNA %t K B 3 3h Bk 8 UL 46 A
A ¢-myc mRNA Hl c-Myc B /K FHI 0, R
KRR X c-myc RNA B5i8 c-myc T EREH
O LB BT T 25t .

1 ®SEREx
1.1 #¥
1.1.1 /ey PN 4 i 4 R % F 1K, 5. 838 kb,

ESLTREFATHA- NS ORE-—RYMLANS R
BXEBRAREIBEN . AHAFFTEEZAHFEEHR
B P~y PBR32Z2FHA T Acmyc 2k ERA, 4
sacl 8415 T %K 14 1. 53 kb 8 c-myc ZE K K&, PV
Prrhi B AR AT RE.

1.1.2 @BME HELREWPAIT hAEREH
ANE @ %% & 2 E 4 DNA # % 89 NIH3T3 4 M 4
MRk B FEEFAFEWER T R FREM.
1.1.3 &% EcoRI. Hind E .Bgl I .Sac I.Kpn
1.Xho!l .BamH 1 fu DNA B 48 I X ¥ k,T,DNA
K AE.F /N EH % %5 (call intestinal alkaline
phosphatase, CIAP). T, DNA % # 8 3y 1§ # Promega
AR

1.1.4 #fF ffe-myc EXERAETEH AR K
H# A c-Mya % &9 X %, ¥ B % [# Santa Cruz Biotech-

nology Inc.

1.1.5 #4 2.0 kb B-actin cDNA # 4t ¥ g £
EHTAENE,1.53kb c-myc £ FEE4 A 1.393 kb 2
SR =R 1
1.1.6 RERM DNAKREAHARMNRAEHE
Boehringer Mannheim 4 & , G418, Polybrene, MOPS
frRABE B MY E Sigma 4 5 ,DMEM, Lipofectin
B4 m#¥WE GIBCO/BRL A4,
1.1.7 XRHY ¥ = J& X SMC 7 | #7 Sprague
Dawley K RIAE H 150~180 X2 5, AR E1MA XL
B e MEEHEHAEINE.
1.2 EHRABRMLEFBINAE
FBIABMOLXABRERFARED KRN
o EER.
1.3 MBEMMEY c-myc $RERRBHE
PYNZ BamH | YU B, KEAFEEE K, &
Klenow K B4k F BamH I BE47 5 & 1 09 5" %5 & K 3%,
% CIAP fE itk £ B . P4 % Sac | Y5,
K AR B 1.53 kb sy 8547 4 &, T, DNA & &
Bl L3R Kw. B #5838 kb ty k%
HFE51.53kbc-myc ZEEHBRA12CEHE1I6h B, 8
WRRAABHAE.BH24h hEWNHELEREIEYT
REVERBRAE. RRHFEHE Xhol 4 Bal | B
Y, 5% E X comye 7 R X comye B3 8% R0 H 8.
1.4 Lipofectin /&Y DNA i PA317 0%
4R
HEBIBR6), M ELAKNAMGXXIDERTF
B4 60mm #yFmp,37C 5% CO, ¥ 5 E 80%48
THEMERNEEFRASERE K 2~3h ATHE, A
Al EEFRAN 20 g DNABRBE SO L, 855 50
#l(1 g/L) Lipofectin # — /% # # Eppendorff % ¥ &
£.FABE I7Tmin. UAOFEFREREHFD K,
# 5 N 3 mL K& 3 F &, ¥ DNA-Lipofectin #
EAEEHIWAERAP,37C 5%CO, BEFHY 24
h i EERERE o F B FRR BERFH 720, %
IR, A7 G418 (400 mg/L)E B #, FE
HRE,
L5 RBLERBLEAR
ZEXHTIUPBS AHEFBH— K. K 1: 1K
FIBE MWK F LA .8 mg/L polybrene f1 % i ¥
FAE2mL.37CHFH3h.BHHER 15 min £
—R.BZEHER. REWAREEF LFHER £
AEE,3TC5%CO, BHE48h, WHIHE 1: 10 K,
F X\ 400 mg/L G418 & W 3~4 K&K — 4,
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HEEMMEE LA,
1.6 HetpdlE SR

% B X (8], B Sac | B4 P 5 £ (1 & 8
EE UK E 1.53 kb c-myc ZF K B ;% Kpn 1 2 Hind
I %% 1.393kbneo XE A B. FHXER4H
RAHBERCHARFAHIL, FAHTHUREH
FEAM,
1.7 DNA Elas#3z

S BRIXBBLAEBREEADNAERE,. &
Kpn I 8647 % Kpn 1 /Hind U X 8 47 J5 , ¥ 7 35 fs 48
Bk, EEHE, 5HE FARI0 M comye 2 EH F 4 &
R.AEHEN, B8, B,
1.8 RNA ElifZ%3z

£ BB, WML RNAERE, ZF B F WX
RHEARBK ATHE, K. €, 84,
1.9 EQEhB#R

#2RXBM)EFRABEBEORRRE . BT H
S+ BAERY - RASBEEEAREK,. BHYE
HBRAHFEL ARLFERE,BH.

2 4R
2.1 IEX c-myc IR X c-myc BEFHREBHR
FRERETE

BB Y FR DNA £ Xho I #1 Bgl I E§ 4]
JE K E IR L c-myc MHEFIREHR AL 7.
346 kb 1 23 bp BN B, 1IE X c-myc R
REREEBYIE B 5. 852 kb M 1.517 kb
A E(E 1, Figure 1),
2.2 DNA EliE#3z 4R

1EX cmyc MR X c-myc WHEFRBRME
A PNy SMC B EFEHIRIUE A Kpn |
B Kpn 1 /Hind 1 Y] EEEIRT —HKKF 7
kb # RIEYE c-mye Z258HF . T FE IE X c-myc Fl
R X c-mye #5798 F B AR I SMC 9%
F 4 DNA 2 Kpn | 8 Kpnl/Hind I E§4] 5 H
BT 2.878 kb MyZe 5 (& 2, Figure 2). AT
EESMEREFEE SMC R K AEHE, UL 1393
kb ] neo HF 41T 438 . PPN [ IE X c-myc
R S c-mye W3R8 T AR LA SMC £
F 4 DNA £ Kpnl/Hind T E§1 5 B T 1.
393 kb @ 24345, i £ Kpnl B Y] )5 2 51 2

T 2.741 kb, 4. 271 kb 0 4. 271 kb fyZe o,
HaE R ASMNEY: c-myc BEEBRZARETF
SMC ZFR4A+,REEEHSEX,

Figure 1. Identification of sense c-myc and antisense

c-myc retrovirus vectors by endonuclease digest analy-
sis. A. ADNA Hind E marker. B. purified 1. 53 kb ¢c-myc
gene fragment. C. a 5. 838 kb purified P“*SN fragment di-
gested by BamH 1. D. sense c-myc retrovirus vector digested
by Xho 1 /Bgl I.5.852 kb, 1. 517kb.
retrovirus vector digested by Xho I /Bgl I ,7. 346 kb, 23 bp.

F. Phem™e treated -by Sac 1. G. ADNA EcoRI/Hind ¥

E. antisense c-myc

marker.

2.3 RNA EIERIZER

IE X c-myc FIR X c-myc W7 T B
YA T LA RNA 2 5US L 1. 53 kb ¢-
myc ZEFEFERM c-myc mRNA F1HMEHERHA
FEORE.FEREAERT H —RNFEE c-myc
mRNA B 73 H o, WA SMREE A RIE.
[ 3 e-mye RNA B3R5 B ERBK T AT o
myc WJ7KF, TG IE L c-myc RNA §FTEX AR
¥ c-myc mRNA RiFE TR, 8RR
X c-myc RNA By E BTN IEH c-myc mRNA
FyEBEME e A EE F5E R (E 3, Figure
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3.

>7kb

4.271 kb

2.878 kb

Figure 2. Southern blot hybridization with 1. 53 kb ¢-
myc probe demonstrating P'*", sense ¢-myc and anti-
seese c-myc retrovirus vectors integration into SMC ge-
nomic DNA. A >7 kb endogenous c-myc genomic DNA
hybridization band appears in each group. There are exoge-
nous hybridization by sense or antisense c-myc retrovirus, a 4.
271 kb band appears when treated with Kpn I, a 2. 878 kb

band occurs when digested by Kpn I /Hind K.

T R
5 T eager

Figure 3. The inhibitory effect of antisense c-myc
RNA on ¢-myc mRNA expression in SMC. A, SMC
transfected by sense ¢-myc retrovirus vectors. B. SMC

transfected by antisense ¢-myc retrovirus vectors.

2.4 FEOEHRITER
B c-mye ¥ RIR B R AR B A SMC

& c-Myc & H KT8 B B AK, T 1E X comyc ¥
HFRRBEREELRH SMC F c-Myc EEMK
T B (E 4, Figure 4), HERUNARK
X c-myc RNA I RBBEHFMHT c-Myc EH

Figure 4. The inhibitory effect of antisense c-myc
RNA on c-myc mRNA c-Myc protein expression in
SMC.

vectors.

A. SMC transfected by antisense c-myc retrovirus
B. SMC transfected by sense c-myc retrovirus vec-

tors.

3 itie

B 8 & X 5 B & 4% HF B (oligodeoxynu-
cleotide, ODN) B I F M & /R Z LR WA L
MERFHEEFRIERRAR. BFRX
ODN & 5 & fEAet A RA, BKHAEY
K. ERBHBAS, EXEAEE LR T EMRE
R AR EREE, KHRERERNET
KR c-myc RNA Wi FRm s 8K %
HS A SMC J5, il HRAM R L RNA, K
)i)‘( c-myc RNA X R #EH c-myc mRNA F c-
Myc & H K8 00, LA 29 B 16 AR c-myc
FEF o ERE BT TR

BERFFERENN AR ZHERER
TE, EMmFe EEFAYEAMNEERBIEA
MESEE MR, FHEE H S ZIERT
BEFNMELR. XX RNAHREHEH
FRHRACBRRIH ARSI FEEEINE
;e X M RNA A ALH BN ERRE
Bl A4, R X RNA Z25% mR-
NA B #h i) RNA, © B EFE A FRER~Y
PR TR, LB RIEARE A FNHREE
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REE IR RNA, T & 24 5 B g o 7E 85 3Rk
AHMAER. XHENEZEYRREEN
R RNA H#AEEEXEVHGO ST &,
BEFFRET — RN EFREMFER.

ERIEAGENYRETHXEERER
MALEPEEREARNE FEEFHBHE
X3 mRNA fiAmTHEEE, GEE /MR
FREMMES A EFHFHENN 1.53 kb
cmyc R T BRREERTF YR RESR K 5
LTR F3I T #. % EHZ 5'LTR FHHH
HFHMBRFIRE. R c-mye WHZHREFR
R FE I SMC 1, RIBHI I L c-myc RNA
c-myc mRNA H %b, B[ FL it mRNA Bk £ 4
=SSR ADY B L3852 A
FiHITEIE. R X RNA #l mRNA 485,15
3 RNase H #1754, 333 mRNA (&%, 5%
M B, XATRERK X c-mye B RIRFR
A E e f) SMC FREH R X c-mye RNA B
c-myc mRNA fl c-Myc EHMKE . A TIEE
R X c-myc RNA 1R #)FF A% A0 IR B 4
BTIEX cmyc EFHRHEEE, HFUET
IE X c-myc RNA X c-myc FikH 0,

WE. R RN ERERAER,
HARZEFREF ENZHITHE FHIREmT LA
8. FIIHFRA DNA 5 EH -Myc 5EE
DNA Z&EHhE, HITAL S 4 g 5E . 5
LB ERERRE, EEILE. SR
BURMEREAREERER c-mye ZETE
Kik., ER X c-myc RNA A[HERHEIE] c-myc
HEEMRE . TR AL c-myc HFETER
EHEREEEMONERRNERBTEE
T EA .,
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