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Aim To investigate the possibility of ectopic expression of apolipoprotein Al (‘apo Al) and lecithin cholesterol
acyltrasferase( LCAT) by myogenic cells and developing a new approach of gene therapy for atherosclerosis ( As) . Methods
Recombinant replicatiorr deficient viral particles were prepared with polycistronic retrovirus vectors containing apoAl ¢cDNA, LCAT
c¢DNA and the neomycine phosphotransferase gene (NEO), Mice primary cultured myoblasts and myogenic cell line C2C12 were
transfected by these viruses.  The efficiency of transfection and the state of integration were detected by PCR, while the expres-
sion of apo Al and LCAT were measured by ELISA and immunohistochemical method. Results  All transfected mice myo-
blasts and C2C12 cells gained the ability of co- expressing human apo Al and LCAT.  Stable transfected C2C12 cell line selected
by G418 maintained the ability of co-expressing apo Al and LCAT for 60 days.  PCR shown the apo AI ¢DNA and IRES sequence
were integrated into genomes of target cells effectively. Conclusions  These finds indicated mouse primary myoblasts and
C2C12 myoblasts transduced with recombinant retroviral vectors could efficiently express and secrete human apo Al and LCAT.

It suggested that the use of polycistronic retrovirus vectors containing human apo Al and LCAT ¢DNA to genetically modify myo~

blasts in vitro and then implantation back to skeletal muscle to high efficiently, long term express apo Al and LCAT in vivo, might

be a strategy to prevent or treat hypercholesterolemia and As by promoting the “reverse cholesterol transport” pathway.
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1.3 BN IR 4L

SRR B R RS A R & T B A
HERZASHEL. FANAZY HE5HWREXABER
Rk, RRWANRART —BITE ..
1.4 GRMENEERSHEEFRESMHMBTIEN
I'\-l-‘:E
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20 B A MU, ¥ R R R AR R R, T
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Figure 1.  Schematic representation of the proviral genome
structure of retroviral vectors. P: polycloning site; LTR: long ter
minal repeat of retrovirus; Al: human apoAl ¢cDNA; LCAT: human LCAT
c¢DNA; EMCV: IRES fragment of encephalamyocarditis virus; POLV: IRES

fragment of poliovirus; NEO: neomycin phosphotransferase gene.
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Table 1.  Analysis of retrovirus titre of producing cell clones

and secretion of recombinant LCAT and apo Al in correspond
ing NIH3T3 fibroblasts

Clone  Packaging Titre LCAT Secretion Apo Al Secretion

No. cells (cfu/L) [%/(L*h)] (mg/L)
9 GP+ E-86 5.6x 10° 1060 £780 0.53%0.05
12 GP+ E-86  3.8x 10° 1930 £1210 0. 68 £0. 08
5 AM12  2.4x10° 1050 £390 0.32 0. 01
8 AMI2  4.0x10° 1470 £650 0.75 £0.05

2.2 MRIERIBHESS DHRIEEY

DAL IR YL J5 55 24~ 48 h.48~ 72 h K5 6.7
K (BAMENLE 40 ) WCEE 24 h T I35 40 f 1% 7 3,
223 N85 AL [ ELISA 55 LCAT i 14 i U 2232
M5E R ABA NEGE B AL FI LCAT i 7R IE
(3 2, Table 2) .
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Table 2.

mary cultured mouse myoblasts transduced with LAPLEN

Ectopic co expression of apo Al and LCAT by pri-

LCAT secretion [ %/(L*h) ] Apo Al secretion (mg/L)

3. LLLAPLEN EE M RHEREANFEM C2C12 4
HIAZIBE T A ALF LCAT MBIEM R FIX (x L)

Table 3.
C2C12 myoblasts transduced with LAPLEN

Ectopic co expression of apo Al and LCAT by

LCAT secretion [ %/(L*h )] Apo Al secretion (mg/L)

Time
1 2 1 2

24~ 48 h 1620 £150 ND 0. 67 0. 02 ND
7d 1680460 18301320  0.4610.01 0.547%0.02
10d  1860%560 1660 £580  0.50%0.04 0.58%+0.07
20 d ND 920 £430 ND 0.61£0.02
30d ND 873 £560 ND 0.65 £0. 07
60 d ND 1317 £661 ND 0. 57 £0. 02

1: C2C12 myoblasts (24~ 48 h) or differentiated myotubes induced by ex-
posing to 2% FCS (7 d); 2: Stable transduced C2C12 myoblast selected by
G418; ND: not determined.

2.4 BREEESFER

K H PCR 55 4 G418 i i 52 #5 4 60 K )
C2C12 4 Ik PR 41 3 AT 43 A, LA B 51 409 34 A1 5
S % H5 2 A AT ¢DNA (821 bp) 55 IRES H (793
bp) , or il 2 40 R A4 R A7 AR . 45 R B, SR 2
[K# 8B [ AL DNA 5 IRES F Bt & N Fa g #%
GL(r) C2C12 g0 AL IR 4, 11 R 28 4% 42 1) C2C12 40
FEDRIZH o R A AR S DR ) A7 A2 (BT 2 F 3, Figure 2
and 3) .

Time
1 2 1 2
24~ 48h 1710%150  1537£502  0.4610.05 0.76 %0. 14 150 bp
48~ 72h 2820+1080 10101682  0.53F0.11  0.69 F0.01 1000%p
64d 1420 542 1602 81 0.38%0.08 0.82%0. 10 - 2000 bp
74d 1110 £857  2752*1140  0.44730.03 0. 62 30. 01

Cells at 24~ 48 h and 48~ 72 h are myoblasts; while at day 6~ 7, all cells
had fused to form multinucleate myotubes induced by differential media
(DMEN contaiming 2% FCS).  1: Transduced recombinant retrovirus were

produced by GP+ E-86 packaging cells; 2: Transduced recombinant retrovir

us were produced by AM12 packaging cells.

2.3 MRAUEMAE C2C12 S BRIAZH)

DL LAPLEN #4300 4 5% i 2 BURL 44 5 00 SR A%
C2C12 A e I R iE N #IR 5 AT A LCAT (24
~ 48 h, 48~ 72 h), TE A Z R FINE AL 5 (5
6.7 R) AR K7 R IE N# NG 8 5 AL A1 LCAT [##g
J1. BRYJE A0 G418 ik, SR fa g L
C2C12 #Hiffutk, 60 R HEA MR IENBHEE B Al
A1 LCAT( 3 3, Table 3) »

2. REBFHN/NRAEMY C2C12 HAEFEFRES
H Al ¢DNA B9 PCR 534

Figure 2. PCR analysis of apo Al cDNA in the genome of sta-
ble transfected mouse C2C12 myoblast.
2.3: stable transfected mouse C2C12 myoblast; 4.5: norrtransfected mouse

C2C12 myoblast; M: DNA Marker.

1: PCR negative control;

2.5 YHRESRALFE SR

TR LUk 43 Hr 45 R BoR, B Y1 C2C12 4
JL2H 95% VA b1 48 i ff 3 Hh o 36 2 1 AL AT LCAT
HIZRIA( K 4 F15, Figure 4 and 5) -



CN 43-1262/ R H[E I fkhE b 24 £ 2001 25 9 556 S H#A 383

750 bp —
1000 bp —

2000 bp —

M 1 23 4 56789

3. REFFHNRAFYE C2C12 BAERFEES IRES &
EZ ) PCR 4747

Figure 3. PCR analysis of IRES fragment in the genome of
stable transfected mouse C2C12 myoblast.
trol; 2~ 6.8: stable transfected mouse C2C12 myoblast; 7.9: norrtransfect-
ed mouse C2C12 myoblast; M: DNA Marker.

I: PCR negative con-

B 4. pLAPLEN #39/NERALEM C2C12 AP HIEER
Al FTIEM R B BENFE DT
Figure 4. Immunohistochemical staining of C2C12 cells trans-
fected with pLAPLEN ( X 40) .
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fEEE AL FIHAE RCT H 1 £ FhoSE/E A, /& HDL
HEE DB BN R, FHE BT
SR FH 225 PR el ok B8 2 R e 5 TE PR T P 3 47 S 36 1
FEH—BEE"Y, I8 LCAT 5#/5s%EA AL 7]
VE BN Rk s A A 228 RV 97 i B B e B ] . ARSI

E 5. pLAPLEN # a9/ RALIEME C2C12 4+ LCAT
RIEWERARUFEDH

Immunohistochemical staining of C2C12 cells trans-
fected with pLAPLEN ( x 40) .

Figure 5.
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IR M v 1 77 KA R DL G, T 5 H 24
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ALY BAREARE A AL LCAT M EE A
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LCAT Z:[H, 3915 2 A K1k, W HAESLE S T H
ARV 40 i 5 AT e WA 3k G B 11 AT A LCAT . 3X
sezk BN — P AR R LB B WU EE A 2R K 3
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IRES 30 5% 5308 B 4R AR A — Bl &) 2 L R R 1k
E2 NN 2 (@R B ULE S Sk R N S N
LTR K —/N &8 B 3 TR 7 IR ik H i) % B 5 ik
PRRFRIRIE . AH—ANTELE I 1) R 2 5 X e o
SRR BRI R IR IE R FEMRE, B
AR IR (B ) (3R 0E 2 2 ), AR A
T . AN, PERE 3T A7 TR T BE S R
BN . AFAERH, A/NMEERRLS JERIEX
[ — > A B A% BB AR F B IRES G % 306 8 B9 12 1 72 o
(IR I A2 R 1 i) B AR 2. 7 308 % S5 55 2 b
IRES S REANEAMEEER, B A] B —ANE 30 F 9K sh
NG 2 e S A B B 7= AR — 4> T 2 X T 19 mR-
NA, P4 Z R AN R & BT, A 8 5 7 98 7R 19 )3 30
TANHIL o A R T B I R A R
JEE E ALLLCAT #1 NEO K] ) = i J¢ ¥ 38 %% %
BRIEHR, HKIEK 2 [ LA IRES #47% 8. PALE
SREFRIG/N BRUR AR LEE 41 i A ULYR 1 C2C12 4 i,
ZERPE K IHE URIE. PCR MR PN E
H Al ¢DNA 5 IRES ¥ /77 T € YL 1) C2C12 48
Ji Yo i AR L PR 20

FH L FRATTIA R DA 22 5 - B 2H 00 A 3 B Ak
FEAAAINSK LR 14 200 PR3 A T 183 A% A0 5 P A [
LA, FTREE — P EAR N R ARIAH R A Al
A LCAT J R AT g 1k 0/ B3 ek 2 50 ik ks A A Ak 1)
R R Tk 28R, X P 7V % 4t % SE bR
I FH 4 1 75 38 I B P S 86 13— B B0AIE
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