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FRER M A R AL (EPC) MR B 9 AW &R G & mRNA XX L, Ak @3 ##EXREH4 XA EHEKRRTPCR) &K
pIRES2-EGFP-PDGF-C A4 % ik # 4k # 343 PDGF-C BH# K 5,2 BP £415 LR €445 A 3 pAD/CMV/V5-DEST, # & pAD-
PDGF-C-IRES2-EGFP i % & #H 1k . B & DNA i 5 % % G 4 4 HEK293A @ 3% . shfe, M Z mFd B G £ XA B MR 7
EPCs, & /i Real-time qPCR,%& & %, 9% ¥F it 3% (Western blotting) % 7 % #m PDGF-C &£ 89 & mRNA ¥ &k, R B8R AW
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ik LB 48 h G Lt £ B E R A R B H K (Real-time qPCR) M| £ EPCs ¥ PDGF-C 4% ¥ 2 42 & (P<C0. 05) , Wester blotting
AME S 46 X10° A A FRET . Fi® mAMAET KA PDGF-C A& B 69 1% 5% 4 & & &4k pAD-EGFP-PDGF-C, 4k s 4% %
KAEHBRMEPCs fb A Rk B9 A W =4, A5 87 % PDGF-C A B s h At —F FFRIA WG 7 £ 2 T A ah,
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Construction of the rat recombinant adenovirus vector containing platelet-derived growth factor-C
and its expression in the endothelial progenitor cells derived from rat bone marrow "
Li Feng s Luo Wenjun” , Tang Bo ,Chen Yikuan ,Sun Jianming , Fu Jian
(Department o f Vascular Surgery sthe Second A f filiated Hospital of Chongqing
Medical University sChongqing 400010, China)
Abstract: Objective To construct the recombinant adenovirus vector encoding rat PDGF-C gene and to observe the expression
of target gene in endothelial progenitor cells derived from rat bone marrow. Methods The gene encoding rat PDGF-C was obtained
through RT-PCR from pIRES2-EGFP-PDGF-C. The gene fragment was cloned into pAD/CMV/V5-DEST gateway vector via BP
recombin action and LR recombination. After confirmed by PCR and DNA sequencing, the adenovirus vector carrying PDGF-C gene
was linearized with Pac I enzyme and transfected into HEK293 A cells to package recombinant adenovirus particles. The polymerase
chain reaction(PCR)was used to detect target gene. The titre of AD-PDGF-C was measured with the aid of enhanced green fluores-
cent protein(EGFP) expression. EPCs derived from rat bone marrow were obtained by adherent culture. The recombinant adenovi-
rus was transfected into EPCs. The expression of PDGF-C was detected by Real-time qPCR and Western blotting analysis respec-
tively. Results The evidence of endonuclease digestion and PCR analysis confirmed that PDGF-C gene was correctly inserted into
the pAD/CMV/V5-DEST gateway vector. After transfection,the expression of PDGF-C protein in pAD-PDGF-C was significantly
higher than that before transfected EPCs group and that of transfected with AD-GFP. Conclusion The recombinant adenovirus vec-
tor containing rat PDGF-C was constructed correctly, which can mediate target gene expression in transfected EPCs effectively. This
study provides a research basis for constructing genetic transfection tool in follow-up gene therapy study.
Key words: platelet-derived growth factor C;pAD/CMV/V5-DEST vector;endothelial progenitor cells;transfection
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& pDONR221 15 it 955 7% 35 ik B A& pAD/CMV/V5-DEST Ity A
Invitrogen 2% 7] ; DH5a, HEK293 A 41 g ) T 1K B BF K %% 4 iy
BB R AL HEPE SD R B, Hy 3PS BE B K24 5000 3l i b o0 32
B IR A R BE R R L 30 g 48 1 2 5L S 1l M S 3R 3 i
ERER,
1.1.2  FHE 55 MM DNA Marker g { Takara 2 7] ;
PacT BRI P VI A B Neb 23 a]; TRIzol & RNA $2 UL
£ AR MR B 41 gL PCR ™ 4 #1 B i 77 & B Lipo-
fectamine2000 g [ Invitrogen 2\ &) ; T4 DNA % B2 0 . I # 5
Kit § B Fermentas 2 @ ; Plasmid fifj 2 Kit & DNA Hli $#2 Kit
A Axygen /A u]; EBM-2Kit 56 £ K5 37 56 B Lonza 2 H;
Dil-ac-LLDL J% FITC-UEA-Lectin If§ [ Invitrogen /A & ; 8| ¥4
JHTI F h _E A T A TR E SE .
1.2 Jik
1.2.1 i ja #{& pDONR221-IRES2-EGFP-PDGF-C [ #4)
M H 19 R BUF 51531 BP =4l PCR 514, L R4 5
WA MR ATTB1 fl ATTB2 |45 51, )5 51 40 T : PDGE-C-
ATTB1:GGG GAC AAG TTT GTA CAA AAA AGC AGG
CTT CGC CAC CAT GCT CCT CCT CGG CCT C; EGFP-
ATTB2:GGG GAC CAC TTT GTA CAA GAA AGC TGG
GTC TTA CTT GTA CAG CTC GTC CAT GCC; L) pIRES2-
EGFP-PDGF-C Jy#itie . 15 H ¥ B PCR ¥ 1§, {8 H (19 Jv B
Hu 4> A B ATTB1 1 ATTB2 J¥ 81, 43 % PCR 7=4 3¢ H
axygen 24 ) & MU B /9 B B ] BP ®4 R 42 % PDGF-C-
IRES-EGFP % 41 % 5 ] #; /& pDONR221 F.JfH 5 pl #E4]
SN % s Ak DH5 0 B2 A5 41,
1.2.2 pAD-PDGF-C-IRES-EGFP T £H i 5% 4 50k 1 749 7
i LR T4 & 4% pDONR221-IRES2-EGFP-PDGF-C # 4
W E M A B E 43 pAD/CMV/V5-DEST Jit s 5 404k . 1§ ¥
PCR % 7 Ay B M 119 5 A JOOREA T 0 3 960 4F 4 0 4 o Y R0 48 3
FEL BB B A 50 mL T HiME LB 55,37 Cibak,
W H AT PCRORF S FHME ST 2 0 8] LB B 35 3k, 3 % K
H A axygen Jihz bl 5 & 3847 J00RE 4 $2 O 36 14 BA M 5T 1
JECRLAT I 58 UE IR AT
1.2.3 HAMMEE HEK293A e o1 itk Bk
F Pacl #E472k M4k )5 , 4 B Lipofectamine U B, 4 I 75 5 Jii
ki A HEK293A #ififl,36~48 h 5 s A B 45 .7 d J5 WL W]
5955 B o A I Dk BE T K 1R R A0 A A TR R R . &
SRR 3 U B 20 S 3OS T LR L O 28 S AR
JE B LAk
1.2.4 SR ENE  B—80 CRAF Y IR K 2 K
37 Crlifk /5 Fl DMEM DL 107" ~107"" B B # %, I 100 pL fin
A 96 FLHL S 293A 20 LB 5% FELEMR 10 d. W ORI S A
A A R B T B Al s A5 &N (CPED FL K, F karber 35355
TR
1.2.5 W45 8 pAD-PDGF-C #: % EPCs  Ht 3 A SD
KR T3 B B B8 4 SCHR L4 07 15 4 B8 oK LB M SRS 4%
4, Bl EBM-2Kit 5% 4 1% 3% 2 85 3%, 9 R A Dil-ac-LDL J%
FITC-UEA-Lectin XUbr % 78 . #7400 MI Al 7 29 80 %0 B A7 IR 25
Y, m A B 1% 7 pAD-PDGF-C; [ ¥ Xf 8% 7 pAD-EG-
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FP, 48 h J5 WA I 3 5 2 N GFP B 15 0L,

1.2.6 %Y EPCs J5 H 09 & A 0 & H H %5 B0 il 75 (Western
blotting) #: K 40 A 7 BE 989 O 1< 10° , 4R 4 f HE MOT (B
10,4350 B 09 3 PR B8 0 S B3 2 i R 25 38 1A 0 B 0 Ik e
EPCs 4l jf , A 25 240 g 15 S 25 A % B8 . PDGF-C — B # B b Ry
1+ 200,B-actin & HPLIRF B L1 = 5 000, “FifBELL 1 ¢

5 000, ECL JiE 1 1k 2% & )6 B 5% . Bio-Rad #E I8 B 14 & 48 % 4k
EA .

1.2.7 #4 EPCs 5 H 3 H 9 Real-time qPCR &M 4> 51
FH 1 2 D99 25 00 B I 1 o B a2 5 25 R e EPCs 411 i
DLz M fE S as Froxt B, A 1 mL Trizol 42 &L RNA, 4R 95
M-MLV #4515 W 45 8 17 5 % 5% 3743 <DNA J5 L rACTB
W 217 qPCR,SYBR Green 3 %¢ 1 it 40 M1 45 3L B 19 8 1 3%
k.81 95 FE %] 4 F . PDGF-C-F; CCA GCT GAC TTT GAT
GAG AGA,PDG F-C-R:CAT CAC TGG GCT CCT CAA CT,
ACTB-F.TTC TTG GGT ATG GAA TCC TGT G,ACTBR;
GGA GGA GCA ATG ATC TTG ATC TT,

2 % R

2.1 BWHEBEWPCRYH L pIRES2-EGFP-PDGF-C H#

#,PCR ¥ PDGF-C-IRES-EGFP A Bt {ff H 14 B B i & i
A 9HF B ATTB1 At ATTB2 7751 . PCR 45 3R 7% 2. 3 kb b 77
TE W25 IR SE T T H A S N A R B L 1.

1 2 3

1: Marker DL5000 C]h |2 T 4353 2} : 5 000,3 000.2 000,1 500,
1.000,750,500, 250,100 bp);2,3: PDGF-C -IRES2-EGFP # 41 } Bt
PCR 724,

B 1  PDGF-C-IRES-EGFP &4 K iy PCR ¥ 18

“—2.3 kb

1: Marker DL5000 (JA 2T 435 24 : 5 000,3 000.2 000,1 500,
1 000.750,500,250,100 bp) ;2. fH ¥ X I8 (LI pIRES2-EGFP-PDGF-C
NREARD 53 B PE XS I 5 4 ~ 8. pAD-PDGF-C-IRES2-EGFP T 41 ¢ B f)
PCR §" 4,
B 2 R9% F & pAD-PDGF-C-IRES2-EGFP W & 3%
PCR & E

2.2 R B EH AR pAD-PDGF-C-IRES2-EGFP [#) % PCR %
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L BPEA K LR EAH B MR B Z i A pAD/CMV/
V5-DEST 1, [ 7% PCR 25 BAFS2TE 2. 3 kb AL 7276 47317 . 5
Xt 8 pIERS2-EGFP-PDGF-C %5 2 — %0, 11 [ X 1 o 0L 4%
SRkl (B 2) . R W] B 3 # /& pAD-PDGF-C-IRES2-EGFP
4 )

2.3 J§% % 2k pAD-PDGF-C-IRES2-EGFP fy ] 5 4%

W 45 0 B R YT 5 R B A 1113 bp, S — A SE B
T B HE CORF) , 28 78 28 36 I X L 8K Clusteral X 5 3% A
Genbank % 8785 Genbank ID: NM_031317 100 [4] #§ , 35 B
I F Rt PDGE-C B[

2.4 HAMRAME#HAE HEK293A i@ R M E  pAD-
PDGF-C-IERS2-EGFP # %t HEK293A 411 )5 , 24 h A WL 40 g
Pl Bl B L 1) R L 96O B BB LR A7 /e GFP 63k, I bt 3%
FE I B30 TE O % WG £, K5 5 10 dJE ) 2B AR POk (&
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3)o 3% 107 OWRBEFLA AT 2 BUA 10 %6955 AR 5% 41 o i 5 fEK vk
BESLIM AR EE R, T8 By . TCID50=10 *° « 0.1 mL,
2.5 AD-PDGF-C 1t EPCs H1 {55 % ik ;i Western blotting
Y HIYMRRFE AD-PDGF-C X [ X} 8 i 9% % AD-EGFP
39 Y EPCs. 48 h J5 1] UL GFP [ ik B e R 45 90% ~
95 %, [F] B WL 2% 40 B % 25 R & B 40 M 58 1= (&l 4), Western
blotting K il 25 H R 7E 46 X 10° H BURR J Pk 457 » 1 % iR 4l
128 95 35 AR K 3] PDGF-C & (3335 . iF SC R E 55 ¢ AD-
PDGF-C ff§ EPCs 4 #ME#: PDGF-C [ %3k, WWIE 5.,

2.6 HMEFEM PCR M E 209865 i PCR M & 45

578 AD-PDGF-C §: ¢y EPCs H1, PDGF-C f) % ik ht . AD-
EGFP iy 3k B 1 2 683 75, H A9 2E R A HOR W . L
#£1,

& 3 BIERKEAXBMEMNE pAD- PDGF-C-IERS2- 4 BEBEREALBMENE AD-PDGF-C BiRE
EGFP # i HEK293A 4R 1% R I ( X 200) 3 EPCs B F R I (X 200)
*x1 RIEEFE Y EPCs B Real-time qPCR &£ 8
H 1% H PDGF-C WNZH:E ACTB
24 5 /A\Ct AACt 2788C
Ctl Ct2 Ct3 Ct-av Ctl Ct2 Ct3 Ct-av
A4 27.93 27.79 28.12 27.95 17. 25 17.08 16. 89 17.07 10. 88 2.41 0.19
B4 25.81 26.03 26.37 26.07 17.77 17. 49 17.53 17. 60 8. 47 0. 00 1. 00
C4 13. 84 14. 40 13.91 14.05 17.07 17.13 16.70 16.97 —2.92 —11.39 2 683.69

A Y AR Y EPCs 41 ; B 41 AD-EGFP 28§ #4464 EPCs 41 ;C 41 : AD-PDGF-C % 4t EPCs 41 ,

1. K BB % EPCs % B8 41; 2. AD-EGFP ¥ 4t EPCs 41; 3: AD-
PDGF-C-IRES-EGFP % 4t EPCs 4
& 5 Western blotting #& il & 48 PDGF-C gy & iA

3 it

PDGF-C 7E K Bl /DA E A H AR i h )z 323k
IS SR M AR R T AR RS . Aase 51 K 3 PDGF-
CTHIRE 2 5 8 45 M W T8 0. L Ah. 76 1M & o 2 5 72 s
PDGF-CC 1] LA & & I 1 EPCs 34k 2 - 35 1L 240 B 34 ) 35
HAR,

Li 5 JEAT (g Pk S B 0k P9 WF 58 26 B PDGE-CC A AL AT LA
Bl 5L BRI 4% 7F N B B8 UE P EPCs, i ol 3% S H ML FT R .
221 Bl Wy S 9 AN MR A 24 i 52 36 29 UE 5 PDGF-CC AT LA 3 1f

TR AT L P B AR | S T 4 T L I 4 L S 2 o 4 i A
FRATGE R, 37 W) AL 45 8 A M B A ) 2 09 4 g
PO B 02 PDGEF-C 2 5 1l & B B B S — Al
VEGF 4 #i iy ol 57 A U . A gk, % PDGF-CC i o i i
A LA A ST Bl i B 9 B A — o ) ik

SEFRYT A TR T RE W H I Mk Rk X 5 T
B EIR . AP BRI pAD/CMV/V5-DEST, j& — fis
M AR R E R L AN EGH Ve B EE,#AH
B e PR 335 N T L] I VS RS S L R T R Rk
Y. SRSy E & W B R A, T R A HEK293A
AR AE SRR N E1 R AL ok, RS 7E DL 40 At 3 A 3
NG ECE UMY KR DR S AR L IR, R A L AR FRUE YR
BRI R G . RO ER Gateway Fu e R G0, JC T Bl o4
P70 i ) D I T o B i I T B AN EE R AR B AR AE
o E AL ORI A B D 3R R e e F) I 3 A L 8
AT E RGN S B e T AR A RS BB R A
FEIT 0 B AR 5 A M i L IV 1 o g i
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