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M OE:EE My %A/‘E,%é B 20 2 47 ) A LCTIMPL) #9 & 2882 5% & AdV-hTIMPL, & 3 4R 58 32 I 69 A BF# Bk 1) B 20
fo CRL-1730, M8 £ mRNA &k B L, 7:7:25 B R AdEasy Z 4 8t R B Jm A B AR 2 R E K W3R A4 BJ5183 wiB i B R &40
# 3% Ad-hTIMP1 #e %} B Ad-Track, BFRRRER AR B ESLINAFER K 20 (HEK293T) P47 @ LAy 3., 4t
J& PCR %2 hTIMP1 B 49 & W ,ODys i M 2 38 B, EH B RN KR A FTLE., BABHKRA K@ CRL-1730 24 3 4, & 3F
R4 Track xf B 48 TIMP1 S840, & % 48 h Bl m e, ¥ £ % PCR(RT-PCR) ik 42 n A & 49 # F TIMP1 mRNA 6§ & ik H
N, BR FTHAMRBHE AChTIMPL #9E E A 1. 9X10%v. p/mL, 3 & = A Bk A ga e CRL-1730 )& , 5% %20 TIMP1 mR-
NA g & X 0 & (P<T0.05), &it AP MET HF hTIMPL K KW e9 £ 488 % A5 Ad-hTIMPI, ﬁk#]ﬁnx?ﬁiﬁl\ﬁ—iftéﬁ/\ﬂx
F bk g i CRL-1730, 4k mfi hTIMPL it K8 A S e FRBG LB LT REF S
KGR R A A2 BEGEARIH A AN ST
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Construction of recombinant adenovirus with human tissue inhibitor of metalloproteinase-1
and its expression in human umbilical vein endothelial cells”
Li Hui' yMao Yongmin®*®
(1. General Hospital , Tianjin Medical University, Tianjin 300052 ,China;2. Tianjin Chest Hospital , Tianjin 300051 ,China)
Abstract: Objective
(hTIMP1) , transfect in vitro cultured human umbilical vein endothelial cells(HUVEC) human umbilical vein endothelial cells CRL-
1730 for observing the mRNA expression. Methods
hTIMP1 and Ad-Track. The adenovirus vector was then packaged and amplified in HEK293 cells. They were purified and then iden-

s Zhao Lili* ,Cui Rangzhuang® ,Wang Peixian’

To construct recombinant adenovirus ( AdV) with human tissue inhibitor of metalloproteinase-1

The AdEasy system was adopted to create recombinant adenovirus Ad-

tified by electronic microscope. According to the interference,all the cells were divided into 3 groups:the blank group, Track group
and TIMP1 group. Cells were collected after transfection for 48 h. RT-PCR was used to detect the expression of TIMP1 mRNA. Re-
sults The titer of Ad-hTIMP1 was 1.9X 10" v. p/mL. In transfection with Ad-hTIMP1, the expression of TIMP1 mRNA in the
TIMP1 group was obviously increased(P<C0. 05). Conclusion The recombinant adenoviral vector carrying hTIMP1 was success-
fully constructed. The overexpression of Ad-hTIMP1 in human umbilical vein endothelial cells CRI.-1730 could be detected, and

provides the platform for the gene therapy of cardiovascular diseases.

Key words: adenovirus, human; tissue inhibitor of metalloproteinase-1;gene therapy

3R 4 )@ B M Bf (matrix metalloproteinase, MMPs) J2 [% 1
f 20 0 AP 3L B (extracellular matrix, ECM) A4y 19 3= 2ifig 21, 1.1

M EE%
R AdEasy 52 i Bk i 50 15 2 1R R 5t C2F 1R JT0RE

4 @ & 1 B 24H 29 30 1) 57 (tissue inhibitor of metalloproteinase,

TIMPs) j& MMPs [ P J5 4 A 5 4 o 5 J&fﬁﬁﬁ?iﬁﬂl,
MMPs/ TIMPs B4 Lt il 5% 45 5 3l Jik o4 #6584k e 4R 3 bk AR

Fﬁﬁ%%u&fﬁ‘%iﬁ%ﬁ@ﬂﬁ%ﬁﬁ]*ﬁ%mo LR 9 77
(adenovirus, AdV) Jg # {A /- 5 TIMP1 2| #8 41 Jfg . 8 15 ECM
P49 A R 38 R DA TTD 9080 1 545 A BRE e g e 2 T 3 O e o o
BEIT IR T IR o AU o3 b B A B 4 I AR 1 A Y
4 7 7 1 Chuman tissue inhibitor of matrix melall opro-
lease-1, hTIMPL) 2[R H Bt i 5 41 i % #% Ad-hTIMP1P/, 3f i
LG A S5 55 10 I Dk P9 2 4 B CRL-1730, DA Sy i —
M TEAR LI R LT &, Dy 2k BRVA 9T 2l IS B BE A L B A
U R LR

*  BEETIE KA HARHESL 4 98 B35 H (033609911),
WIBr R T, A

E&E & T
#ifL{E# . Tel: 13012261260 ; E-mail : yongminmao@163. com,

pAd-Track-CMV I 42 Fi ki pAdEasy-1) LA 6% 40 i & A
'S 41 g Chuman embryonic kidney 293T, HEK293T) Iy H dt
RS A s pUC]-T 2K FURL, BY 5183 1 #k L JM109 1 bk
Hl DHSa T8 8R4 A A S8 % AR A7 . TaqDNA R4 iy A 5250
FARIURAT L BRI 4 Y1 Bel I \Not [ I DNA marker Il [
TakaRa 4= 4 T. 72 (R 3%E) A R A A, Pacl I § NEB 2 5] ; T4
DNA % il 5 40 5 FORE A 20 32 B0 R & A1 AR BRI B In-
vitrogen 2 @), JI§ 4 Il i (fetal bovine serum, FBS) il DMEM
A IR A 3 [E Gibeo 23 Rl s PCR 51 W) BigAE T A&
B, DNA T i b at = o & 4B TR vl 58 .
1.2 iy B 55 20 DKL 9 1

1.2.1 pUC-hTIMP1 W4 JR K. AU  Genebank H1 {8 & A

SRIC 1981~ , FIREE W, AF 58 A=, 322 D50 1 785 952 9 1 P9 43 D6 9
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TIMP1 541, 83 EWB1 4%k :5'-AGA ACC CAC CAT GGC
CCC CT-3"; FiiEa 4 :5-GAT TCA GGC TAT CTG GGA
CCG-3". WAL UL AN A A 42 BB RNA, & 5% 5% PCR (reverse
transcription-PCR,RT-PCR) 13 8| A TIMP1 f¢ 3£ [N f Bt , 3% 2
F| pUC]-T AR R, 7% 48 A& A2 45 TM109 411 Jifd , Neol fff
)% 58 LR AT R AR A TML09 SEAT 8 I ) 1E 6 )5 42
Bk pUC-hTIMP1,

1.2.2  ZER ik pAdTrack-CMV-hTIMP1 B8 & 4> %1
Bgl Il 1 Not I W 4] pUC-hTIMP1 HI 2 # i i pAdTrack-
CMV I8 Mk hTIMP1 J B 1 JF 35 JFi b2 pAdTrack-CMV,
4 JE e Ak TM109 8% 32 45 40 Ffa 8 D) 55 IE B S IR Bk
IM109 ¥ 3, Pme [ W YJ i Z & ¥ 1k, i 4 0 5 41 5 hr
pAdTrack-CMV-hTIMPI,

1.2.3  [F P65 41 M 2 & 41 BR % % i R pAdEasy-GFP-
hTIMP1 HLZEFL 3 (2 500 V.5 ms) ¥ Pem | i 672 4k 19

pAdTrack-CMV-hTIMP1 # 4 i %7 #1 pAdTrack-CMV (55 3
PR B X 8RO 23 331 B 4 3 & 47 pAdEasy-1 i #3225 BJ5183
oL % 5 BamHI R Pac | 8 50 % 5@ . % HCTE 20 1E #) (19 BT kL
(pAd-hTIMP1 # pAd-Track)7E DH5a Bt K41, o5 4 i
Jo R A AR BRI R & $ BT L Pac T V) 28 14 1k 5 %6 e il
BRFB.

1.3 FYUIRAGEAE 293 7T 40 a0 fn - 1

L3010 BHE T 1R B 15K 3 4L R0 75 6 e 293T 4 i #E 47 (2
B FEYET 1 doKF 2 4 60 mm KiFEILA HEK293T 41 i 74 4%
70,6 X 10° A~ 40 /I, %% Y 24 K W B8 BT 4 lipofectamine
2000 M Plus reagent ¥ pAd-hTIMP1 Fil pAd-Track ¥4 4t 3| /§
ML, 24 b J5 980 0B T W48 4% 2 98 6 21 1 (green {luores-
cent protein, GFP) 33k . 8] B Al 22 W05 T WL E% 4h M 55 722 280
(cytopathogenic effect,CPE), FH Y55 9 RUEMIE, &
SRR AS B AR T Ad-hTIMPL fl Ad-Track E3§H .
1.3.2 A0 e iy i 3 40 ARops 7 8k e 293T 4IMI 4793 U
T AW 1/3 B 293 A e 5 A 3 K R A TR A IS I
PTG T L BB 4 T 293T 40 P 3 i 7
) JIT 8 1

1.3.3  EHBRWEAR ARG CsCl % BEH B 2 0 7k 48

FHRES¥ 2013 F3 AF 42 5% 8 M

A T 20 R B R . SR ODas0 25 00 52 J 996 75 14 1 . 1 3B
SHBERRIREIES.,

1.4 JR¥EEEA T TIMPL 76 4 B2 40 o b ) % 5%

L4.1 4l WAMEEFR AN ik i & 40 CRL-1730., 6 2 4
F) 6 fLAT (2. 4 X 10° /L) . 4328 E X AL, Track Xf
840 Fn TIMPL s28G 4, B4 4 N2 L. Ad-Track &Yt Track
S B4l , Ad-hTIMP1 J& % TIMP1 528640, 48 h 5 Mg i 4
41 i,

1.4.2 RT-PCR ¥4 #40fd TIMP1 & Bt . L GAPDH %}
NZHR R A UNIQ-10 H: 5 RNA iy #2385 F) £ 42 B & 240 A%
Fk P9 Bz 40 il CRL-1730 A 8 RNA, 2 # 5% 44 8] cDNA,
PCR ¥4 TIMP1 2 fv Br. 2% 35018 W5 5E I L 3K &6 ) PCR
PR LUK 1R AR mRNA & &L, B R 5
PN S B K A% K B HG A R L BB B R AR (. R Gel
pro3. 1 ¥ K HifG 7 Go Xt &5 R EAT 4 #T

1.5 SEilaEib ¥ i SPSS17. 0 #4347 88 31 2 $ 4 &
Mo bR L TEs FoR. AR BRI & 5 220 i
LSD ¥ 36. A P<<0.05 H2ESA G238 X.

2 & ®

2.1 pAdEasy-GFP-hTIMP1 41 it ki Pac | BV %5 % RT-
PCR % O ILA0 i o 47 3% hTIMPL, 0] DL A3 51 637 bp A 4%
5. TE pAd-Track-CMV 145 2 A~ Pac I I Ef Y] {7 55 45 1
HFVH—ADRAFBEM D2 4.5 kb /M B & D,

-

—==NWwoN©
S eREINaE
§ §8E588es

N
)

1~3: \H I Ad-hTIMP1; 4, 6: pAdEasy-1; 5: pAdTrack-
CMV ;7. 4 N ) Ad-Track; M: Marker,
B 1 Pac ] E§1#] pAd-hTIMP1 #1 pAd-Track = 4B &R fiL

ALS 5 RIOEH B E RO (POt R BE . X400 5B 55 3 KA H B 1 28 40 i A8 S0 R (980t S ARUBR - X 2000
B 2 R AChTIMPL EABRRE
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2.2 293T R b 2P G s/ T 41 IR d % U 293T
ANMLJE 55 A~5 RIS B T il WA F] GFP 25 AR ek
A Y 293 T M5 55 3 K al LI s B LB 1y CPECE 2) , 41
bS5 ODyso ¥ U 153 55 4 B 95 # Ad-hTIMPL (3§ FE 6 1. 9 X
10" v. p/mL, %} B8 5 41 B 5 35 pAd-Track B B 0. 610"
v.p/mL, FEHHEE T LA PR B2 2 90 nm, 7 £ K TE

06 1640
$ 100000

¢

A:X10 1;B: X17.5 71,
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AR AR 22 B0 T OB S8 (I8 3) . IR 7 A i) TIMPL
PCR, 2 % B g BT A v 9k P (4D, TIMPL 8256 21 4 B2 41 i
TIMP1 mRNA )33k (1. 06240, 083) B & 55 T 25 [ % B8 41
(0.44940. 128) 1 Track XJ f2H (0. 365£0. 164) , P<C0. 05, I,
Vel 5. 2 U 00 7 S g A S B IR 0 NI Dk P B A e N I
Jik 9 Bz 4 ffs CRL-1730C[ 6).,

06 1660 §

S 178000

& 3 Ad-hTIMP1 % & B #1 iE &t B 55 &

2 000 bp
1 000 bp
750 bp
500 bp
250 bp

100 bp

B4 BBEEXMK TIMPL PCR YRR
(ATD 637 bp M4F R &)

A

A X40;B: X200,

2 000 bp

1 000 bp
750 bp

637 bp
500 bp

411 bp
250 bp

100 bp

1~3: 25 X BR4H ;4 ~6 . 5200 2H ;7 ~9 : Track %f B8 4H ; M: marker,
5 3 48 TIMPL 2% E fig #5 5 B 7k F iR ik B

Bl6 EHARRSEREMEFOAFHRIAZERANRRKRNRAER CRL-1730 A RXERL (B EREEHE)
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3 ®
MMPs f& 36 Bl Zn®* o i ) 5 1 28 1 K 6 5 ¢ 1

TR B AR ECM, BEAETFE R, AS B 45382 MMPs
Tk Tt AR F R K R MMPL, 8 T W 5 Y
MMP2 #1 MMP9, L J J& F 3 J5t F% f B ) MMP3, T TIMP1
M TIMP2 % 3 3k i 7, Galis 2550 76 56k AS o g i 51
MMPs 5 TIMPs {1 b4 2 I8 . TA Sk 5 15 3 22 8] 1) B 3] AT e
BT ASIAEA .

Rouis 217 it 38 I 45 # M F TIMP1 5 3 ik 0] DL %
ApoE " /N BRI 35 3 Jik o83 B B A0 B3 493 2 BE L I 4k 00 A R o
F TIMPI i) MMPs 36 ¥ G387 40 i 4 56 0 2 i #0477
LA R RS AT BT 8. B IE P /D B 6 JA = I K
JE TR %A TIMPL (9 8 4 IR% 88 . 4 S RLERG . R B3
Tk o8 R B A BRE B 1 50 495 1 AR B N . X 2RI A B
LR 26 1k A TIMP1 i) ] MMPs 3% ik (9 45 5 40 — 2o,
J3Ah YAy TIMPL () 3 41 6 3 (Ad. TIMPD) {5 = 3))
Jik P9 Bz 4 i it 2% ik TIMPL, m Rk 20 40 i 8% 47 B 5 41 i &b 3%
FRIGZFR0 . B O T A R BOR W A R O T A 2
B R E TIMPL 3 %3k, 9 ATIRIT AS i sk 75 B0

A58 R A He %57 F 1998 ﬂhﬁézmﬁﬂtﬁm,ﬁkmﬂ@

AT T4 N TIMPL ) 5 4 B 9% 3 A8 8. 9F R H Zeng
UYL 0 W 2B B Ak vs . B pAdEsay-1 JiTORLSE B B A
BJ5183 K 35 75 1 il 45 Ho vl % fh Ik A7 25 20 . PR R ol
LK pAd-Track-CMV %% AJZ T . #F Ifif 5 48 i P9 9 pAdEsay-

I B ¢ Ly R R 2 LR (Sl A N VN N
T V8 L 4L 5 R 4 e S G B T

AW R, B Ad-hTIMPL 7] L 5 T % e oy iz 40 i
SCER AL A iy TIMPL it 3636, o TIMPL /E RS T4
TE B D R BE B 00 3 R VAT BEE TR .
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