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PDGF-A ERFERFEHENHER EEEEHE TR THARPRIENFR

EEA AR EEE A R R B RAR L IER AR (BB R
B D B~ 2, A A A S T, 5 e 5 A i B R TS S B0 2, P g S Be I I AR, FRER 400038 5 U145 7y i A R B g
LANRE, DU i 646500 ;7 H PR & A A SR I 2 e A PR O 2, TR 4000165 il %E 71613 FRBAEE e, IL4R ¥EFH 265100)

W OZE. HiY s/ Aa 4K T A 4% (platelet-derived growth factor A chain, PDGF-A) ZE A, DL % 5% i 55 2%,
P& pLXSN i Za iy PDGEF-A [R5 Yefg i 6 8] 78 5 1 41 i ( bone marrow-derived mesenchymal stem cells, bMSCs) , iy Jij
H PDGF-A LR & bMSCs #EAT OB E 55w 5aml . )71k SRA RT-PCR 2B 4883k, LI 40 M08 RNA SR, 9
B4 PDGF-A FEF 44 cDNA 4iid)7 41, #4 d PDGF-A B[ (138 5% S #4014 pLXSN/PDGF-A | J8 -G A 55 756, 35 41
PA317 th, 25 GA18 G eI 1y , LIy a5 W/ s NTH3T3 200, 26t Ho 1 o R, Y0 JHL 9o 2500 88, K4 v VG 88 5 7 MRUJRR % bMISCs
&M RT-PCR ,Southern blot 1 ELISA i , 43 5| &1l PDGF-A FE R 4 bMSCs [543 M PDGF-A £ bMSCs H i) 281K 7K - ;0
B MTT ¥ U 5 OB 52 73 il bMSCs %3¢ PDGF-A B[R 5 B A KORES RIS 00 ) T4t . 855k &y 5
I, 5ERES] PDGF-A B 14K cDNA J¥515 GenBank T4 1125 P41 56 2 — 3, A H T PDGF-A HEHE K 14 5
e 344 pLXSN/PDGF-A , JFSCEL T PDGF-A JEH7E bMSCs [ EFik, bMSCs #5J¢ PDGF-A J5 () KORFS 55 1H
OLRAE, HARE TR . 2518 il PDGF-A B[R sa e 3] pLXSN #ifkrf, JE 928 T PDGF-A FE[FI7E bMSCs
FAE R, bMSCs §£ 4% PDGF-A 54T BT 45

KBRS EE AR s /R AR B R IR A SRR ;B R IR SRS T AN B Rk
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Cloning and expression of platelet-derived growth factor A chain in porcine marrow

mesenchymal stem cells by retroviral vector transfection

YAN Guo-he', YANG Yu-liang’, HOU Ai-lian’, WANG Feng-chao', XU Qing-er', XIONG Wei’, CHENG Tian-
min' , WANG Jun—pingl , SU Yong—pingl ('State Key Laboratory of Trauma, Burns and Combined Injury, Institute of Combined Inju-
ry, College of Preventive Medicine, >Department of Respiratory Disease, Southwest Hospital, Third Military Medical University, Chongging
400038 ; > Department of General Surgery, People’s Hospital of Guling County, Guling 646505, Sichuan; *Department of Physiology, Fac-
ulty of Basic Medical Sciences, Chongging Medical University, Chongqing 400016 ; *Hospital of 71613 Troop of PLA, Haiyang 265100,
Shandong, China)

Abstract: Objective To clone platelet-derived growth factor A chain (PDGF-A) gene sequence, con-
struct pLXSN-PDGF-A plasmid and express it in porcine bone marrow derived mesenchymal stem cells ( bM-
SCs). Methods ¢DNA fragment encoding human PDGF-A gene were amplified by reverse transcriptase-poly-
merase chain reaction ( RT-PCR) with the total mRNA isolated from human hepatoma cell line SMC-7721 as
template. The PCR amplified fragment of PDGF-A gene was first cloned into pMD18-T vector, and then sub-
cloned into the recombinant retroviral vector pLXSN to construct pLXSN/PDGF-A after seqencing. Subsequent-
ly, plasmid DNA of pLXSN/PDGF-A was transfected into packaging cell line PA317, and positive cell clones
with higher titer were screened. bMSCs were infected with cell-free supernatant of the highest titer clone trans-
fected with pLXSN/PDGF-A. The transfection and expression of PDGF-A in bMSCs were identified by RT-
PCR, Southern blot hybridization and enzyme-linked immunosorbent assay ( ELISA). Light microscopy, methyl

thiazolyl tetrazolium (MTT) assay, and induced bone and fat formation were employed to examine the growth
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and proliferation of bMSCs transfected with PDGF-A and their multilineage differentiation as stem cells. Re-

sults  Full-length ¢cDNA sequence encoding human PDGF-A gene was successfully cloned, and recombinant
retroviral vector of pLXSN/PDGF-A is constructed. Stable expression of PDGF-A in porcine bMSCs was ob-
tained with transfection of retroviral supernatant from pLXSN/PDGF-A clone. bMSCs after PDGF-A transfection

were grown and proliferated well, and still possessed the trait of stem cells. Conclusion

c¢DNA sequence enco-

ding human PDGF-A gene is successfully cloned into pLXSN vector. Stable expression of PDGF-A gene in bMSCs

is implemented by retroviral transfection. bMSCs transfected with PDGF-A still possesses the trait of stem cells.

Key words: retroviral vector; platelet-derived growth factor A chain gene; marrow mesenchymal stem

cells; stable expression

I /N AT Az A2 4 R ( platelet-derived growth fac-
tors, PDGFs) JE M 1 — RIE KR, 145 M1k, BF 4
Fh PDGF £ Jik IV B4 {5i PDGF-A , PDGF-B ., PDGF-C
PDGF-D #{ 38 0E 3k £ B0 28 — i B — SR AL B i)
1 — 584K PDGF-AA . PDGF-BB . PDGF-CC ,PDGF-DD /I
5 BRIk PDGF-AB" 7 PDGFs fE IR fif & & . 41l 5
AR ZH 2N 0 1) B s A e A Th AV 2 i o L)
VERT, R — L8 P e P 4 11 Aol PR 157 12
PEFRIK VRS S BRI SR A W R AE
YER, Bk, PDGEs #F5 -k “ BB W 7", EibS
5T B Dk ok A B Ak | A 2 AT A AL A N 1 R
HRS AR EEE T PDGF-A B LR B4 SRR Bk 5
W SR BE R IR A, I LA SR 75 40K PLXSN Jly
B, P PDGF-A BE L KL AR - 8 17) 78 50 1 40 il
(bone marrow-derived mesenchymal stem cells, bMSCs) ,
J ik —HF 5T R 5 N PDGF-A 55 3£ K iy bMSCs &
32 B 1 BE i BEAil

1 #REFE

1.1 ##
ARSI FIEFH (R 5 SR B 4R PLXSN | 5 = 2[5 R 3k

Tli B 230 o i AL 2 O 22 B 2 i . RT-PCR — 45 3%
R & e A pMDI8-T Bl P VI T, DNA 3% $2 i . Taq
RAOMAFIA A TaKaRa 22 F]; PCR 519 & T i T HEH
41 DNA 4215511 F Promega A H . AT (¥ DHIOB &k FH T
Py ORI, PA31T 20 i 55 = 4 e K4 0 R Bs B 1 I R K
Pt H e ) Fugene 6 .G418 285 Roch 23w 7™ i o
1.2 7
1.2.1 FYLFkL pMD18-T/PDGF-A A EEFIL 2 AiTi%
Hal ¥, .5 -GATGAGGACCTTGGCTTGCCTG-3 5 F i 5'-
TCACCTCACATCTGGTTGGCTG-3", R RT-PCR — 4 40 B 1,
DI UM ZR (SMC-7721) 19 & RNA SRR, DL 63 C N
IR KGR EY 1 PDGF-A # 3L K 1944 cDNA 4if 731, wbE
A pMDI8-T v, SRR PCR 1B il 1 g Y il Xof 8. 41
AT M 0T BE FHPE TR 417 B9 BRi% TaKaRa 23 710 F
ST R4 1 R 2H TR 4% i 44 A pMD18-T/PDGF-A,
1.2.2  HAHWFE RN EEEAR pLXSN/PDGF-A 44 1 F1 45 5

FATRTH PDGF-A 3L R I & 4 55 pLXSN 2 /A 5] i 1)

A BB Y, W 5'-TCGAAGCTTGAATTCATGAGGACCTTG-
GCTTGCCTG-3"; i :5'-TACGGATCCCTCGAGGGTGGGTTTTA-
ACCTTTTTCTT-3', LA pMD18-T/PDGF-A Mt , L 63 °C R
TE IR KOIR R #E4T PCR. B M 9 U g U) #) LI pMDI8-T/
PDGF-A ki JA5AR ity PCR 7= ) Filish % S5 22 2k 14 pLXSN, [1]
e PDGF-A ) cDNA B pLXSN ZRAK 1 B 48 1 B, 4lifk
JE R TR PCR AR il 4 P9 Y BEX 8 240 F AT 00 40 4
FE B AT BEBH M T 2 T 1Y Bk % TaKaRa 2RI, Fre gt
T A SR EE B Ak A 44 S pLXSN/PDGF-A

1.2.3  JREpfueH PA31T 4IMIAGFE G s e H Fu-
gene 6 41 S Yu vk LU Al AL (1% Bt pLXSN/PDGF-A %% 95 15 £
BEFH PA3LT 40, FH & G418 (500 pg/ml) B3 3% 507 % 10 ~
12 d FRASHUIEANA o pE , 0 FE MY 7 A S LR P R
TR B T B I AR H o

BATEIT T4 34 pLXSN/PDGF-A 1 Neo B 0514, I¥

IR : L% 5’ -ATGGATTGCACGCAGGTTCTC-3"; F % 5'-TC-
AGAAGAACTCGTCAAGAAGG-3', ¥ # pLXSN/PDGF-A
PDGF-A JLHAG5 #0012, 1, 4351 LA 4% B [ 41 it g 23 35 1A
2 DNA AR, L 61.7 °C {98 KRB #E4T PCR, 78 [F] — I hif
M F P Neo 3K (759 bp) 5 PDGF-A KE[X] (678 bp) , 4%
PR Sy B 1 SR
1.2.4 EEEME BP0 PR SO R AN A R LR R L,
—HF -80 CREVRMG, L 0.45 wm UENE, JE AL 3 5,
P IRe EO AE K (1 NIH3T3 20, T2 HitE e 2 A, LU
HEER 2 , P Giemsa Yo 1A AEVE B, I )5 AR PR 6 B A 4L
B 1 G B, A T e IR B B 37/ ml ( G418-470 1
CFU/ml) #77%.
1.2.5 J/NEJE DMSCs 5r 88 SR 593 S HESCHk(6 -
91ifk47 bMSCs {94385 B 35 SR AM 1S, Bk 5 1 N H 2%
JKTEA 3% H I EL HEZ 4 (30 mg/kg)3 ~8 ml JBREE/NFHE (2 ~
3 A HRERELE K. BUE . 70% TR TE 2 51 B 4b K
J, 4% 3 min, B L ICEEIR 0, HZF R IR0 12 555 2850
EHERESE ORI RSB HEC 1 ~2 ml B8,

BE B AR IEEA 10 ml B0 0 IRA), AL 40
M2 6 ~8 ml, JRAS, B0 1 000 v/min, 7 &, BHE 2 IR,
0.01 mol/L PBS £.0>(1 200 r/min) ¥Ei% 2 ¥R, FHIK 5 min, 34740
A8

WA AN 2 x 107 ml ™" A 40 i BORh R A6 RS A & 10%
FBS.100 U/ml T2 .100 U/ml 4675 Z 1) IMDM $5 3315554
R, F 37 C 5 % CO, MUANREE R FRAE hH5 9% 4 ~ 6 h [0,
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FrRTRANM, DG AR 2 ~3 KII 1 KRR 3 ~5 d, BRBUR TRk
YHE, A 6 FLAR, T 37 °C 5% CO, , M FNG B 5 Fa 4 vh % 35,
2 ~3 RAE, MAEIETE % 90% ~ 100% 11, 0. 25% (1 52 7% 1
it (75 0.02% EDTA) 1k, #5249 6.5 x 10° em ~ B 4N S %
R,
1.2.6 PDGF-A H:PE#EYL/NFRE bMSCs & Hoft e o il 4 52
1.2.6.1 PA317-pLXSN/PDGF-A {35455 25 JF i 75 Y& bMSCs
ZMB3CHk( 10,11 ] 3E4T bMSCs 5% %, BRI 5 L 6.5 x
10%em 2 il 40 B B2 Fh 48 3 40/ NF % bMSCs, 24 h J5 ¥ A &
8 pwe/ml BEEERRH PA317-pLXSN/PDGF-A 5 &4 955 25 5L, 75
37 C 5% CO, M AR JE & T H SRS h 5 A & G418
(100 pg/ml) ff) IMDM 52 4= Kr 5% 5, i 3 5 B 09 Wk B2
4 ng/ml,48 h 54 A & G418(100 pg/ml) () IMDM 5% 455
FRHE3 ~5 d JEHk 1 209 LR AR 1, L& PA317-pLXSN
A 995 B VR T 1) 200 M5 R 2 B 0k ) A0 AR X R
1.2.6.2  PCR 9" 1 PDGF-A F Neo' 3 A L)% PA317-
pLXSN/PDGF-A () i & U 93 B J5 W 7% Y4 () bMSCs 1) & (5] 20
DNA Syt , 78R — KA F& v, 97 3% PDGF-A 1 Neo  JE[A
1L 2% PA317-pLXSN [ 55 3000 35 B M 2 (1 bMSCs Rk 20
YLfr) bMSCs 0T HR , DI %8 5 pLXSN/PDGF-A BET5 #4H7 PDGF-
A LR e Y bMSCs , B4R 7755 1. 2.2 AW
1.2.6.3 YL i 4 I Z:RSCHR[10 ] R Southern
blot £ A £ I T 4 3 % 5% 5 5 2L /& pLXSN/PDGF-A #5 o7
PDGF-A L 55 e bMSCs 984 38, LK 2855 Y ) bMSCs {0}
i
1.2.7  ZEEYLf)/NE R DMSCs 2E KRS 553458 66 1 A6 )
FH PA317-pLXSN/PDGF-A 43 27 5 7 s Yt M\ B0 v [ 43 B 1 9
i) bMSCs, 7£ 37 °C 5% CO, AR 44T, & 10% i 4F
M35 5 100 pg/ml (4 G418 {1t IMDM 35 3535 Fh 40 iR 5l 6. 5 x
10°em * ) bMSCs, £ 6 KA 140,16 255 3 %, Kigr5h g5
TR A bMSCs AYA KOIRAS , DLAR 25 YL i) bMSCs xR
A HE YL 5 R ES 3 {8 DMSCs, 1L 5 x 107 ml ™' (il 4H iy
BAERIZ T A 96 LAk, 200 wl/ AL, Bz HIRAL, B LM A
200 pl IMDM 35353k , 45K F [ 5 B[R] L — 96 FLAR , FFL
A5 g/L I MTT 20 pl, AH S5 N AkEElt o5 4 h, 55535, 5
FLJm DMSO 150 pl, 3% 30 min & 47, HTS7000 454 & 40 /47
A 492 nm PEARAN G EEAE D(492) , 2kl 7 d, LI
AN Y Rl B D Xl ) 25 5 e 5 R FE L ¥ bMSCs 2E
Kihk.
1.2.8  2:5EYL bMSCs 40t i % 5
1.2.8.1 WHFES SR YH bMSCs 05 AR
0.2 pmol PL [y ZE K #A (Dex) (50 pg/ml (UPTIRIMAER (Ve) |
30 mmol PL@2 B2 H M (B2GP) BEA SRR H5-6kAT e

240 0 B o s —— B M R TR ( ALP) e 8
1.2.8.2 WRAES  HMTIEW IR R 25 JbMSCs,

3~5 d R, AT S PEREFREE 2 pmol/L (1) 1 FE K #
(Dex) 0.6 mmol/L IBMX .15 pg/ml JiE5 2 (120 pg/ml Mg[RE3E
FH1 10% FBS |, 4k 22 5 ¢ 48 ~ 72 h, i 2 435 15 57 A0 4%
15 pg/ml B2 (10% FBS 4E4F45 57 24 h, i FiR P RE R
HHEARZS ERREIN el

1.2.9 ELISA 451l PDGF-AA [ 35k K FH ELISA 4 i)

R AR 28 PA317-pLXSN/PDGF-A F 5 28 M 6 7 I v % 4
9 bMSCs 45 9% L3 W PDGF-AA [ 3£ 3k, LIR £ PDGF-A
BEDH L L i) bMSCs fY35 % L IE W AEXT R

2 HR

2.1 PDGF-A 4% cDNA #3738

J1] RT-PCR 473 ) PDGF-A 4> ¢DNA 3k 661 bp (E 1),

1 2

2000 bp—

1000 bp—
750 bp—
500 bp—

250 bp—
100 bp—

<661 bp

1:DNA #:£ (DL 2000) ; 2:PDGF-A 4% cDNA
E 1 PDGF-A cDNA RT-PCR F=#) ik 5> #7

2.2 E4 % pMDIS-T/PDGF-A t9Bidn 2 5 57
SHF
4 Jfik; pMD18-T/PDGF-A DNA £ BamH 1 F1 Hind 1 i
Y1, 1 0. 7% L g A& e v vk 40 47, SR 2 652 bp () pMDI8-T
48 B B 688 bp [ PDGF-A ¢DNA H ¥ KBt ([&12), TaKaRa
SN EIINPES BB, T v B 3 9 PDGF-A 3L (K (1 )7 51 55 Gen-
Bank T4 45 113 9 1 391 58 42— B

1 2 3 4

<2 652 bp
2 000 bp—
1 000 bp—
750 bp—
500 bp—
250 bp—
100 bp—|

<638 bp

1,4:474;2,3: 8 BamH 1 5 Hind Il 37 pMD18-T/PDGF-A Ji #2
DNA
2 pMDI18-T/PDGF-A Bl & E

2.3 FHF IR IR FHA pLXSN/PDGF-A 84 B b7 %
25 B3 5
20 ik pLXSN/PDGF-A DNA £ EcoR 1 1 Xho 1 g1,
0.7% B HEERC IR 434, i 5.9 kb [ pLXSN 538 - B Al
678 bp ) PDGF-A ¢DNA H ) F Bt (8 3) , TaKaRa 2 &) 7 45
IR W% SRR B3k AR pLXSN/PDGF-A 15 LU T #4 2E
2.4 2% A pLXSN/PDGF-A #= pLXSN #5 PA317 J%
FOEmprrk ke EL
PL2 pLXSN/PDGF-A 5434 (%) PA317 5 £ 2 40 A i) 3 [
2l DNA MR #E4T PCR, 1] [A] A4 34 tH PDGF-A LK (678 bp)
5§ Neo 5 [F (759 bp) , i LA pLXSN #% 4L i) PA31T %k 5 (15
M AY TR ZH DNA AR E4T PCR,ALBEY 34 ) Neo LA, F
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IR pLXSN/PDGF-A F1 pLXSN T {345 PA317 g aE 403k
e

5900 bp—
2000 bp—

1000 bp—
750 bp—
500 bp—
250 bp—
100 bp—

1,10: 47432 ~5. A EcoR 1 &5 Xho I &7 pLXSN/PDGF-A Ji %
DNA;6 ~9:pLXSN/PDGF-A
3 EAFHRHEHAE pLXSN/PDGF-A HESYIEE

2.5 i %R e

3 3o A BT M 0 B R, A5 3 L R AR B v M
PA317-pLXSN/PDGF-A :1.76 x 10° CFU/ml; PA317-pLXSN ;2. 54 x
10° CFU/ml,
2.6 A bMSCs #9908 325 ¥

BRI B/ NERE bMSCs, 15553 ~5 d Ji , PR L e
(FE 4) , ZAEARY W B B TR BMSCs, 3555 5 ~8 d, 4Ii KR
I (ES)

<—678 bp

L

-
Y

c AN

. ; PP e T
(5 N ; ; ' Tz i

=]

EsS BEBRIETUEES6dEERY B ATERE bMSCs

2.7 PDGF-A # H#: 4 bMSCs B HL 4 5 65 5 &

L PA317-pLXSN/PDGF-A 1) = 5504975 52 LR e e (1) bMSCs
Y BEFRI 2] DNA S 45idi, B9 [R] B 31 HY PDGF-A il Neo  JE[A, L)
PA317-pLXSN ) = &40 55 5 G UL 1) bMSCs JEH 20 DNA
TR , AL BREH H5 1L Neo' JER (81 6) , o M 487 3 20 396 s St 27 2K
N pLXSN/PDGF-A RefER? PDGF-A LR Ih#E 4 bMSCs

1 2 3

<2000 bp

1000 bp
<750 bp
<500 bp

250 bp
<100 bp
1:PDGF-A #= Neo' 4% ¢DNA;2:Neo' A4 ¢DNA;3:DNA #7/£ (DL
2000)
B 6 4 HI1Z pLXSN/PDGF-A pLXSN # i)/ &3 bMSCs
HIEE 4 DNA A#%1R , 318 PDGF-A 1 Neo" B E

2.8 PDGF-A A % 3 bMSCs #k & 65 4 m)|

K FH Southern blot 3 A i) H 2H % %% 5755 5 21 A& pLXSN/
PDGF-A #45 PDGF-A L [H %5 e /N Fr 5% bMSCs [R5 R %
W T 4 30 5 SR 3 21k pLXSN/PDGF-A B #5 4f7 29 50% 1)
PDGF-A JEP # A bMSC(E 7) .

1 2 3 4 5 6

«—678 bp

1: EcoR 1 %5 Xho [ Bk 2 PDGF-A 144 ¢ bMSCs % B 21 DNA

40 pg; 2: EcoR 1 5 Xho | 8474 PDGF-A 1445 bMSCs & B 41 DNA

40 pg; 3: BAKE A2 35 N ey PDGF-A ¢cDNA; 4: 44K E

201 ANFE N $th PDGF-A cDNA; 5: ALK 0.5 AN

PDGF-A ¢DNA; 6; #A K F 21 0.25 A3 N 449 PDGF-A ¢DNA

7 Southern blot # | & 28 1% ¥ R J& &5 £ X pLXSN/PDGF-A
#7 PDGF-A E[F % $ bMSCs 1=

2.9 2% 445 bMSCs £ KR & 53548 A w940

MEATE 53 B K5 5 1Y bMSCs, 28 pLXSN/PDGF-A #3y 7§
100 pg/ml {) G418 ik [k 3 T ,bMSCs 456 KAl 1 14, 1L 2553
PO S REFE YR bMSCs AL, HIE S T0 5 3 UL, #2718 bMSCs
BESEATANEEREIN PDGF-A TEH A4 K514

i 8, AL B R AR K H R 1 ~2 d BRI, 3 ~5 d PR
BRI, 6 ~7 d G R R Z RS, T 225 e bMSCs
TE2.69 d iR SR, D(492) 4 0.25; K& YL’ bMSCs
1E3.5 d R e, D(492) 0. 11, PIIAHEUAT o 25 22
5 (P <0.05), AREEGE bMSCs 11 55 F5 F PG ST, BB 57 ik
[FI) A2 <394 B S R AT 1, 22 7 9 DMISCis 494 5P JBE R T R 5%
%t bMSCs,,

04r — PDGEF-A bMSCs
- bMSCs
0.3 _,.J""{_ =
A
N s
+ 0.2 e T
S 1 B b ¥ TOE
a
0.1 i A
i as
ol = o

t/d
a; P<0.05, k5% PDGF-A 1445 # bMSCs rt2z
B8 R 5REERH DMSCs £ K Lk

2.10 23344 bMSCs T fm o M eg 52

WL bMSCs BB 75 55, B5-ah ik de R 9,21 ~24 d
IO P4 200 o 4 i J5 v o B PR 1y ALP JB0RLUTOE s LIRS 3 /5, 3%
FEANMZ AR R, AT e e PE,20 d 24, — S i A% A
IPTCHEIR IR /N, AR SE TR 1 ~ 3 d, BRI /N & BT &2
FFrlA B AR o
2.11 ELISA &4 PDGF-AA # &%

K FH ELISA 3 AR KM 2 pLXSN/PDGF-A e hMSCs [ 5%
¥ 135 PDGF-AA 13k, DIRZ ALY bMSCs fEXF IR . LI
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PR T Y G5 (A Y i, LM B o X 2 S An i i 26
IRIEFRE MR BB A L3 PDGF-AA (385K, 45 R0, 16
2 pLXSN/PDGF-A (1) 755 3504 993 3 I W RS G 1) bMSCs 3557 7 d
[ L 75 H REAIN S PDGF-AA, 55T REAR L, 22 %A G125
(P<0.05),

3 iFig

PDGF-A LR (W st F O R MAFAE T IER A
PPN 2 AR B - JUL A B | 8 2T 48 40 1 I 45 B it 2 i
AN ZR , JUHAE 90 A0 M 2R e S5 B 240 M98 1 TRV
TV S AL PR 98 A7 70 R 900 35 B K7 . PDGFEs 7EAR 14
IH PTG EL W AE LA B bFGE AL TGF-B, FAEH T
B AR5 T 45 3G A . AT AR W A Y 4k
P iAESE VARG, PDGFs M 2 il 2T 4 4 it 25 35
BT R 7, T 75 AT 2 4 1) 495 AR TR) i S
AT AU A 22 5405, e s T HiFs T BT 2 41 ik
FAFAE BN PR 25 2 20 PN B A A i ) o, A1 1 i T 4
4 53 T T 175 LT 4 4R i 43 0 HE At 20 L X -, 12 3F
200 R R A TR 23, MTR It 4 1 i

PEPEREHEHT H A9 JE PR 1) PR S 3k 3R 18, Ho ) T
VER A FE IR )T B D i B R R 2 — . pLXSN
JEUR M SR A, B T REES T, e
PR R R A e EE, [FIADKE GAG Bl PR 4R % Y
T ATG 278 W2 1k %1 TAG, FHKe /N B R R e 5
B [ A0 B G/ BRI 2 5'LTR L3y 4, mf
B 1A e B 0 7 2R ) X AN S S VAT SR e A,
pLXSN (% 1 A~ 5 {2 & 7l A 8 & R P vk
(Neo") , HZRIK = W 1 55 2= W TR 5% RS W v fH G418 2k
T, R BRI . DRI, A S0 8 FH 396 7 S
IR pLXSN S #EHy H i S K PDGF-A (1244

LA, U AT Ay e g FH A AR R A i,
FRCET Y 4 B | 3 K A0 Bk AE 52 A AL A T,
bMSCs 55X $6 /0 fb 4f e AH He ELA 3 R B9 I8 3, Bk
A SRR bMSCs 7 DLORFFAR 73 L R AR G 58
Ja S5 T ] 43 Ak R s 2R A X S SR AU F5 g 15 400 i
PRz S0 v 4 55 2 ol ) 7 O ke R A A . 1T
AL AR B AR AT R, 76 R A 1% F5 i, 16 B ok e, HLAF
TE LM, FE%,bMSCs B T I B rh 4> 2 415,
T3k SR 138 8 T AR B B 2 A B T 325 8 1
TR B ARSI BE R bMSCs 1E SRy FE B A 1)
AL 21

I, FATT LA 8 40 L & (SMC-7721) #Y A&
RNA Bk, ¥ 3 T PDGF-A 45 3L 194K ¢cDNA 45
75, vakE A& pMDI8-T 1 # % T PDGF-A 4%
PR B I A% SO pMD18-T/PDGF-A 5 30 % 55 i B 4%
& pLXSN/PDGF-A, RT-PCR . Southern blot FlI ELISA

RAS R W], 2% B R 2 R IK AR LL pLXSN i
2, REAEAF PDGEF-A GEREIA S b HE Gt /N 4 bMSCs;
Je8E MTT 2% B 5 IR R % W, bMSCs 5% 4t
PDGF-A JF A ROIRZS GBS O K47, BA R 4 s
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