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Construction and identification of recombinant adenovirus containing wild-type human PKG | a gene
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[ABSTRACT] Objective: To clone human PKG | « gene and construct a recombinant adenovirus vector containing wild-type
PKG [ a. Methods: RT-PCR was used to amplify the full-length PKG | a gene from human pulmonary arterial smooth muscle.
After T/A cloning, PKG [ a ¢cDNA was cloned into shuttle plasmid pAdTrack-CMV to construct pAdTrack-PKG [ a. The
plasmid was linearized by Pme | and transformed into BJ5183 E. coli, where the plasmid was recombined with pAdEasy-1 by
homologous recombination. The recombinants were then transfected into Ad293 cells by Lipofectamine2000 for packaging the
adenovirus; the recombinant adenovirus was traced by monitoring GFP expression under fluorescence microscope to determine
the titer. Results; PKG | o was successfully amplified from human pulmonary arterial smooth muscle by RT-RCR. After 3 cycles
of amplification, the titer of adenovirus containing wild-type PKG | « reached the indicated level. Conclusion: We have
successfully constructed PKG | « gene and constructed the PKG | « recombinant adenovirus, which provides a foundation for
the study of PKG | « function and its role in hypoxia pulmonary vessel remodeling.
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I L bR AR 282k s D) O A R A A IE 2 1E il 3
WK Z . W 5 BUA R G FRL pAdEasy-1 K& R I #F
B BJ5183 ) [ Stratagene 23 A, K B DH5q
K Ad293 4 i A S = ARAE . AR pGEM-T 11y
H Promega 2y 7, RT-PCR i 5 &5 . #5 Fh B i ¥4 19
VI T, DNA #E# I A TaKaRa A F, Pme |
K Pac1 W H NEB 2], k5 BOR 5 & L e ik
A& & PCR 774 [l il ) & ¥ A Qiagen A
7, Lipofectamine™ 2000 g i 44 #; e iR 77 & W A
Invitrogen /A A}, DMEM M TRlzol I H Gibco 2
A, RILAEHEE G(PKG) T a ZBEHiikl [
Santa Cruz A ),

1.2 APKGI ot EBERFFNE  LIW %
AT B bk 20 29 v 32 UL RNA, IF 3Ef7 RT-PCR,
PLSE R SRR Coligo dT) A 51 itk 47 3 &% 5i | S I
%M R :70°C 5 min,55°C 60 min; =Y PITEET,
B2 pg 17 PCRY M, PKG T o« MBIHITFHI N . -
i 5'-CCT ACA GAG TCG GCT ACT ATG GCG
C-3'; Fiif 5-ATC AGG CCG CGA AAG TCC
TGT TAT C-3', LU#sI¥& Sal 1 BV, T
19 & Sph 1 WYL 5i. PCR KW 4514 K. 98°C
2 min,97°C 60 s.56°C 60 s,72°C 90 s & 35 PG,
P 72°CHEM 10 min, PCR #1241 % B8 W BE i B
WKIESZ S Sal 1 #1 Sph 1 BEYI, B M1 0k H Ay 35 (4
FrB, M i B2 2 BRI (A-Tailing) [ B
.5 8 AR pGEM-T 3% #:, %F & 4 i B pGEM-T-
PKG [ o #47 PCR R REFYISE 2 , I 5 5347

1.3 BAHEFHRFAE pAdTrack- CMV-PKG | o #
Mk 4 R pGEM-T-PKG 1 o X % % i kL
pAdTrack-CMV £ Sal [ #l Xho | Y] )5 . #lifk
fig 1724y, 11 T.DNA % 4% il % % PKG T o K1k
) pAdTrack-CMV (37°C 18 h),#4k DH54 &%
AW ESA RIBEZ UM 0P A [ 85 3% 7, i
TR B TRV HEAT i D) 2 2

1.4 EHMHERE pAACMV-PKG [ o #9#3&
IR B B 42 R pAdEasy-1 £ & Ak 45 kB 1k
BJ5183 4B , 38 2f 28 % PUARBTE Y LB P A i L L 28
EEFITERERN N pAdEasy-1 #Ab G, /MR
JERL pAdTrack-CMV-PKG [ «, % Pme | FFYI£6 1
s HUS pul ¥4k AdEasy-1 WYJRZ SN , ¥ 1L H
& A RAREE ZUPE A 8 . 16 h J5 PR ECT A
/N TR TR S EUTORE L AR 5 H Tk 04 45 S A 2B O

WM E 4 F pAACMV-PKG | «, 3% Pac | BV
Yo, HALIN R TURL A AL DHb5o B2 S A, 3515
e ¥ DL TR
1.5 EMmE AMACMV-PKG [ o ¥ &K o 3 3
Pac 1 T 1) 5 20 9% 3 b2 pAdCMV-PKG [ «.
T 08 LR AR v B R ¥ 51 (ITR) ., Al Lipofectami-
ne™ 2000 ¥ & PEAL B pAACMV-PKG T o ¥ ¢ &
70% ~80 % Rl A Y Ad293 AEMIH L 3% 8 h )5 H
T 10 % R4 MLTE Y DMEM, 24 h J5 W40 i e 2578
b RGO E A (GFP) BB, 3~4 dJEH
90 %6 LA I 4t f H 309 B AR s (200 M S5t A 2 R R 2R
AR AR B4 240 MR T s WCHE AN, — 20°C F1 37°C J
SPCRVRRL 4 R, BIREREEMERE G &R
15 s, o 40 MO m RBE I 58 . AR S 12 000X g B>
10 min, ¥ & W% #% £33 Eppendorf ., [F
WA K 4G A AR A B AR A Y
9 B VR R 4l Ak, BR S ML 9% B W (erude virus lig-
uid,CVL),
1.6 EM#mAFE AACMV-PKG | « 9% & 55
Y PASMCs Ja A7 AR R . B2y 5 <10° 4
PASMCs 4l , /1 RT-PCR ¥l Ad-PKG [ « %% 4t
J5 BB s KV 510 e SO SRR 1. 25 AR 2L A
W2 Ja UEAT R LB A, R FE Y Ad-PKG [
a AN IR ,GAPDH fE A NS IR,
1.7 E@MgsmEAEEMN T KA GFP 2 47
E, AE 96 fLH E4ERD Ad293 4, B E 4 DN EAL,
MBI 4 X 10", }iFE 24~48 h J7 AR 4Rk 5] 90 %
DL BRGSO 7 W, e B W ] DMEM
AR IR AT A R, IR F) 1077107010 1077,
100,107,105, 10 ° 10 R[] RO R B dh . W B
I LA B AN R B 049 B B A AL 100
plo BALEE 3 ANEALL BT 1 LN A DMEM & 0 5
FEWANE AR B ON SN EE) . 24 h JFAEBIEZOL
T T WEE T I, AR 8 R A S H B0 1 T B

_ GEP BHE 40 s 550< 9 75 i B )&
i B R Ui R

i B (pfu/ml)

2 &5 B

2.1 PKG] o« B EE RT-PCR =Y HEFTH
i 5 J52 P UK TR e B v B A R pGEM-T 3k
B EH TR pGEM-T-PKG | o, HAFR.Z Sal | .
Sph T WEFYIE AL 2. 2 kb 445, MFIESE 4 K
BN PKG T o 2, H Sal T il Xho T XUV & 41
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WA A T AR A PKG T o = PR 7 20 M3 2 200 1) 4 i 1 % < 71 -

Jfik pAdTrack-CMV-PKG [ o, 185 %) 9. 2 kb #l
2.2 kb 1 2 4 Fr B, 4 AR R AR K pAdTrack-
CMV F1 PKG [ o F&F R B, UF B 28 48 5 i 44 4 %
.

2.2 FMMAHEMRE pAJCMV-PKG [ « 9 5 7
Pme | WY1 pAdTrack-CMV-PKG [ o )5 , ¥
A MR T R 4L ki AdEasy-1 f9 BJ5183 &%
AT L SEAT R 43R4 HE AL B PR pAd-
CMV-PKG [ o, Pac 1 B§Y) 24 Bk 5 WL 30 kb F
4.5 kb (RAIEME 0 HL UK S5 7 L Tk B[R] 35 5 20 0
2.3 TamERRE A293 @ILE K 5T

2.3.1 EHARERLE A293 45 GFP th k%
T Ad-PKG [ o #6719 138 OB Ad293 41 i,
K97 48 h J5 4 Mt BECh B] B Y 52 4 CPE ik (&
D, EOFEMBIEREBmSga, RPMNEAH K
EAR A, R Ad-PKG | o BEFE Ad293 4i il
KREY K, RERE/ B G RO, FEREN
BT SR, S CVL W T B30T Sk A 240 A 6%
DUVESR B IH R R 6, BLUT 4 M 2L )5 . 75
B A e T WP % LEWRON CVL . £
WHATY G, —70°C R AF 20 2 ml ) Ad-PKG T «
CVL ¥,
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Fig 1 The same visual field under light
microscope and fluorescence microscope
A'; Fluorescence light microscope: most Ad293 cells presented bright
green color,indicating that Ad-PKG | « intruded into Ad293 and du-
plicated and expressed genes; B: Light microscope: complete CPE
phenomenon indicated strong transfective ability of Ad-PKG [ a. O-

riginal magnification: X 100

2.3.2 WERRLAI23WHMEEWMEREZRE
AW %X Ad-PKG T o % Ad293 4 )5, RT-
PCR ¥l PKG | « mRNA ik /KB & & F 4% 42
HI W UE S22 35 AR h 454 A7 PKG T o 5 B IF 31T

TH (K 2A), Western E[ 56 # J] 25 58§ 7~ , 55 YL
Ad-PKG T o J5 PASMCs 1 PKG T o MIBSFR 1L B
Hrm R (E 2B,

bp M
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Fig 2 Change of PKG | a transcription and expression
before/after Ad-PKG | a intruded into Ad293 cells
A Electorpherogram of RT-PCR. Transcriptional level of PKG [ «
obviously rised after Ad-PKG [ « intruded into Ad293 cells. B: Elec-
torpherogram of Western blotting. Protein level of PKG | o obviously
rised after Ad-PKG | « intruded into Ad293 cells

2.4 Jmap@EdN e BEEEN GFP I Ad-PKG
[ oA Ad293 A ML) OG5 T WA Ad293 4l
BT CPERE BT GFP £k . EHEEAHOLT
SEIEGE, 1610 TRBEEE T WS B 4 e 4t
SRR AR R L R R ) R S L ) R R A O
55 . RS AR E 53 A 4K Ad-PKG T o i
AR RAHENE, BT 10 CfLoe e Atk T4k,
M 10 ° 3 F i, s B B 10 T FLIT 5,
3FLEYPHE AN R R (10+14+7)/3=10. 3, F 151
JEM 10.3X107/0. 1=1.03X10°,

3 W it

PKG 430 Mo vl s T AU AR 45 4 1k 1 AL,
d | BURIXT 4 F R 76 000, XA K o A1 R 2 AN IE
Y, 2 ph AR ] A 356 R RO TR) B 45 A i B, 3 AR
BT R PKG [ o 878X PASMC 2 7 i & %2
FITEATE IS, WS S5 B PKG 1 o 1B T Z R E
Yy, ALEE A Y 5K R BOBE R B (VASP) LK B
HEP B (myosin light chain kinase, MLCK) ,Rho %
% \HSP27 .Maxi-k i #% . MAPK 45, 38 i i 75 41 jd
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PIBER AL R S BERR AL 00T .G SRR DR LB AR T
RO E R PASMC MR, # P PKG T o 5,
AR S0 55 75 00 TR A0 B B Ak S i 4 2R T L AR
Y0 T A2 B A AR Ak T L — 26 3R A bR A 3 Y
1) 2R iR 7 A AR B A2 AR, i SM-MHC , SM-g-actin
F calponin S5 K ik A, B oA B E A A
PDGF Z KRB AT R Wi PKG T o BRI, N
PASMC Al #5146 hp 5 B 72 i 5% 4k o A R A
PASMC REMEHEAT 8 58 AT % . o 2 1K 40 i il 45 o 2
M) EZRREA AL, XS4 R R PKG [ o 3K
A BB I A i 4 b R 2 B A AR AL AT
fiE S A S A S i A R A A 3 IR T BRI — AN 1R
B AR BT IR A BB SE

BT PKG T o & — 20 i P 18 A 33 09 3R 53
RUEE 11, DR o6 LA 9 B 2 B2 B PRl ok | i )
Sh Y AN AR S DR B (o et T il s Tk COF 1L
S M L R BEAE D AR AT AN M PKG T o
S FA TR, B & FERAE R, AR
HTHWA PKG [ o 5B A MR &80k, 71
BERNY1G DL KH B ok R, M R A AR
it SCHR S T 0 vk R AT IR B HEAT T A0 R Y A
# BV B EAT PCR )25 Ui 1k PFH M 7R 7% . i o it
D535 0T LAT) i $E AT 732 00 TR v O 0 5 7 R O ) 3
fitlh b -5 % BH P A7 32E 4 R 45 ORI i ) L a2 T
JOUB 1 R i B B DA R R i D) S s AR #
D7 55540 BI5183 5L BRI 20, 54 B H % vk o
{615 ; 7E 45 75 DNA-G B iR 2 &) 5332 04 Ad293
2 V9 S 7 B (] 7 1D 3 43 SCHERHE7EZE DNA-RR it 14
BAEYI A Ad293 A )5, 37°C KT 40 5
5% CO, MR NIFE 24~48 h FAMINSE &8 IR W, 2
J2 R TR SR A A0 M P L 2 K B 40 i B
THAMRALRS BT SBTMRESEH 2~3 h 1

UF o IS I A M ST T A B e BOR A BB 8 3K B S

L BRTIA BT A A 5 B AR A PKG T o B4
I B RE A8 i 250 7 H0 40 10 b ek H Y, AT LA
MTF T LR,

[Z % 3 K]

[1] Cook A L,Haynes ] M. Phosphorylation of the PKG substrate,
vasodilator-stimulated phosphoprotein(VASP), in human cul-
tured prostatic stromal cells[J]. Nitric Oxide,2007,16:10-17.

[2] Yun M R,Lee] Y,Park HS,Heo H J,Park ] Y,Bae S S,et al.
Oleic acid enhances vascular smooth muscle cell proliferation
via phosphatidylinositol 3-kinase/Akt signaling pathway [ ]].
Pharmacol Res,2006,54:97-102.

[3] Nagai-Kusuhara A.Nakamura M, Mukuno H.Kanamori A.Ne-
gi A,Seigel G M. cAMP-responsive element binding protein me-
diates a cGMP/ protein kinase G-dependent anti-apoptotic signal
induced by nitric oxide in retinal neuron-glial progenitor cells
[J]. Exper Eys Res,2007,84:152-162.

[4] Hervé ] C,Sarrouilhe D. Protein phosphatase modulation of the
intercellular junctional communication; Importance in cardiac
myocytes[ J]. Prog Biophys Mol Biol,2006,90(1-3) ;:225-248.

[5] Hofmann F. The biology of cyclic GMP-dependent protein ki-
nase[ J]. J Biol Chem,2005,280:1-4.

[6] Schlossmann J,Feil R, Hofmann F. Insights into cGMP signa-
ling derived from ¢cGMP kinase knockout mice[ J]. Front Bios-
€i1,2005,10:1279-1289.

[7] Ward J P.Knock G A,Snetkov V A, Aaronson P 1. Protein ki-
nase in vascular smooth muscle tone-role in the pulmonary vas-
culature and hypoxic pulmonary vasoconstriction[ J]. Pharmacol
Ther,2004,104.207-231.

[8] He T C,Zhou S,da Costa L. T, Yu J,Kinzler K W, Vogelstein
B. A simplified system for generating recombinant adenoviruses
[J]. Proc Natl Acad Sci USA,1998,95.:2509-2514.

(9] FTHMAE BHER,AGFL, M, E LW, a7 B
PTEN JE [H ) i 455 2 2% 04 09 49 8 [J ] S 24 A% 5K 2005, 21
241-243.

[AxHmE] A



