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Influence of platelet-derived growth factor A gene transfection on osteoblasts growth
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Abstract

BACKGROUND: Today’s hot issue in the tissue engineering is to strengthen or reconstruct the function of seeding cells
by gene transfection technology. But osteoblasts transfected by platelet-derived growth factor A (PDGF-A) for periodontal
tissue regeneration is rarely reported.

OBJECTIVE: To observe the influence of PDGF-A gene transfection on osteoblasts growth.

METHODS: The eukaryotic expression plasmid of PDGF-A was constructed. 3T3 cells were isolated and transfected with
various methods. The gene expression of PDGF-A in osteoblasts was detected by reverse transcription-PCR method,
and cells proliferation activity was detected with MTT method, as well as the migration of cells was observed by the
experiment of cells scratch test in vitro.

RESULTS AND CONCLUSION: The results of reverse transcription-PCR showed that the expression of osteoblasts
transfected by eukaryotic expression plasmid carrying PDGF-A was significantly increased, and growth rate and
migration speed was accelerated obviously (P < 0.05). These findings suggest that the limposome mediator PDGF-A
gene can transfect osteoblasts successfully to promote the growth, proliferation and migration of osteoblasts, laying a
foundation for PDGF-A gene treatment in periodontal tissue regeneration.
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Jukirh, Ginanobile ™ B s 254 Ye it /s
W AT A6 4E K BT A(platelet-derived  growth
factor, PDGF) AZI| i & i 40 i b s g sy
rhPDGF-AA g (e 2 1 F 540 i T DNAF K,
T M5 . Jin /e B 1A phy T M 7 4
PDGF-BIEK 4L K I, PDGFAMY A LIt 5 1l
HHE TP IR, v LAERER o TUE
J& . Mizuno®5 O IS (A 44 B A 2L AT 1R
FERH BN T T REAR 23 S, S5 UFSK
T LA St o R AU . Park ST
FBR R K1 25 57 S BHIRE 40 817 (Y PDGF-BB fit 1%
BB AN M SRS AR . B TOIESE,
IR R BE A 5 [P M 755 5% Y« PDGF-BAS & 1 i
SR P ARy bt s 7 YL PD G F-B Jm) R B ik
BURFTIRA 4 G 5m,  l 224 TR

SR, 28 LR TR MO AFAEVE 22 A R e 1)
i) A ——Fh - A B AR SR . AR DR 0 Y B
e DA S e S AR I RS . e, A
56 DS 40 M A Pl 40 i, e R DR e 1 7
i, ¥ PEGFP-N1-PDGF E % %35 JFObL#4 N\ i
HANH, LRI 7 7 SO G 5 YL 1) B i 4
MAERKRF AR A, A LUG E A MBS
B B9 58 HES A

1 #RF7E

Wit: XL s s .

At () 03t 25 . T 2011-037E FE AR BT K44

#L: a-MEMBGFRIEIE T35 424 G418,
54 I35 T-Gibco; pEGFP-N1JF-Clontech:
Ts-mPDGF-A Kb il ; MC3T3M THEAR

WK BT Trizol M S s - B8 A g Bk
SNARF I T TaKara; FFBEWEMEIL Y (MTT)
)T Sigma; COB IR T i 5 5 B 7 45
HIRA ] I LS T CKX41, #5[H; PCR
1 ) T GeneAmp9600,USA ; Gel Doc XR
System Bt g R 4e 0 T2 EBio-Rad A H .

Fik:

FAE R R L RAIPEGFP-N1-PDGFA B # 2
5% %, LlTs-mPDGFA 4 #iH, PCRY" 14
MPDGFAICDSIX, H MK T4 U F:

mPDGFA-f: 5-GAA GAT CTG CCA CCA
TGA GGA CCT GGG CTT GCC T-3 BglII (it
H{: GCC ACC i Kozak /741, 5 3 K R 1A ) .

mMPDGFA-r: 5-CCC AAG CTT CCT CAC
ATC TGT CTC CTC CT-3' HindIILKPCR™ ¥
AT 1% M SRR vk, [MIemPDGFA %
Wi alifth

Bgl IT A1 HindIII 43 %) XL 1] pPEGFP-N1 Al
mMPDGFA PCR 7= ¥, A& 4 ri %t i 1] i
MPDGFA Jv Bt FIZe PEAL [ pEGFP-NL1 Tk, T,
DNA Ligasei#:#:, #:4kZDH50 1, X BH
YUY 5 AT D) e, FRIENF .

RS WU ARAE I MC3T 341 i
PR, S5, IR AR 5 20 10% 16 4 i 1)
a-MEMZ; 3%, B 137 C. AR H5%CO.5;
FEAATR R TR, KN, A 40 AR K 5 90%0 il
4, FH0.25%JBER Ak, HARAR.

HEEES, THYHTLd, $%5%107 L4 ik
FERHRBUE KIARI3T3N fu b T 6 fLAR,
A0 M i BEAS [F) IR e e 7 oy 3 s B
PEGFP-N1-PDGFA4 . % JpEGFP-N14{ fil5S
XAl . ¥ Y pEGFP-N1-PDGFA4L$%6ug
PEGFP-N1-PDGFAJITFL, 10 pLNg A 4,
a-MEMZE 857738, 37 °C . A BN 5% CO,
M E5FRAE5.5 h, WA —Z2, A2 mLi)
SEREIRNE, 48 hJE 96 BB M LA LA
PR BL, IR G I k. g
PEGFP-N14116 ug pEGFP-N14*# 44, 10 pL
MR ARG 28 I IR AL R HEA T e gt

EENNE: 48 hJE, Haii(x10" LY
BeRhTo6fLbR, A41204L. T1, 3, 6, 9d%f
YA INSFL, FHIMT TR A0 B 3 Se s o B4
490 nmik K, 7RI G2 A Al e LI
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RT-PCREMMPDGF-A mRNA Kk FEE%%: FTrizol
53 B B 3T R 40 L 1) S RNAH AR 3E 1T cDNAZE —
HEM G, LACDNAGE —HE 4Btk #H1TPDGF-AZLH
91 . PCRY 14K H Invitrogen 2 & i) PCRIX 71 £
PCRI N 4MF: 94 C 4 min, 95 ‘C 30 s—55 C
30s—72 C 30 s, JLil35/ME¥A72 C 7 min. £4
¥ILLB-actinff b N 2,

B-actin5|45%1: Forward primer CCC TGAAGT ACC
CCATTG AA; Reverse primer CTT TTC ACG GTT GGC
CTTAG. /W T 1% abistic ik, BERBEMEE .

R KRR BT R K 4L A (5% 107 LY
B TOFLER, ARG TR AN b, W R TR R —
FRUR, T1, 2, 3dffE DME NS MUTRE L.

FEUEIEFR: YO RMEL, RT-PCREM B 4
W 7E e GL i PDGFAKE R 3Rk s DU FHEAR A M (MTT)
LU VRS U 240 B PR S SR R R s SR FH T RS AL B 5 4 a1
T,

GritFE o NTISPSS 17.0X #4745 i 24 A0 7,
Hfh UAxxsKon, P4l 2 At K37, P <
0.05°h 2 537 W 2 1k s e

2 %

2.1 FHAMEKFAGRAEEN B R oM &
4 A% £ 75 it ki pEGFP-N1-PDGFA DNA Bgl Il #1
Hind TIIEGYI, 1% 36 8E eI i vk ks il 4 #r, DI R
4 700 bp#1678 bp)rBt, WK1, AwMIFEER, Ui
PEGFP-N1-PDGFAIUIZ K IA # (A 4F LA I F £ o

23 RAERME TR 448 hjh, KE3T3 4
R BREI I GRETN, TGN MM, FRBEN
70%; Y108 )5 1R M 52 2 LU B PO RIE, WL
P12 S0 oA T S S 1) 4 P S

a: Transfection after 48 h

b: Transfection after 10 wk

Figure 2 Green fluorescence protein expression in
osteoblasts transfected with platelet-derived growth
factor A gene under inverted fluorescence
microscope

Kl 2 BIESOCRMEBHIN, CENILMAT KR T A
e BRI B Al A L (0 5O iR A

24 MTT4% fEl-6d, 41 THEAEKH, &4
BRI R AR, B Yt pEGFP-N1-PDGFA R i i Ji&
AR T I A, A AR P 2 D) LU 7 e A
BY(P < 0.01), Mk —F 2 zERba B ER
X(P<0.01), W#1.

2000 bp
1000 bp
750 bp
500 bp

200 bp
100 bp

Figure 1 The restriction identification of recombinant
eukaryotic expression plasmid pEGFP-N1-PDGF-A
Bl 1 F4 BRI TR pEGFP-N1 /PDGF-A [ 1) % i

XK1 MTT IR a0 A
Table 1  Absorbance of osteoblasts in the three groups detected
by MTT assay (x£s, n=5, A)

Group 1d 3d 6d 9d

A 0.227+0.076® 0.229+0.015® 0.607+0.096™ 0.525+0.062%
B 0.074+0.034°  0.076£0.015°  0.086+0.022°% 0.102+0.018°
C 0.081+0.016  0.091+0.087  0.122+0.020  0.129+0.019

A: Cells in recombinant plasmid transfection group; B: Cells in non-plasmid
transfection group; C: Cells in non-transfection group;*P < 0.05, °P < 0.01
vs Group C

22 BIEIHMAWER EWKMEENRERE, BH
ARG DL Gerin e A M I A TC W] B A8 Ak
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2.5 RT-PCR%Z X ZPDGF-AKLN YL i i 4l i A
KR, $RE R MRNA, RT-PCR&™ %1% 5 bl
WIS HLTK, 45 R B R Y pEGFP-NI-PDGF-AF 41 il
WH678 bp 457, MH Y pEGFP-NLA] K 2% 14 4l
A 85 R678 bpskily, WNZ4i. WEIS.
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A: Cells in recombinant plasmid transfection group; B: Cells in
non-plasmid transfection group; C: Cells in non-transfection group

Figure 3 Detection of platelet-derived growth factor A mRNA
expression in 3T3 cells after transfection with
reverse transcription-PCR method

K3 RT;(;R R 2 J B3T3 4l e i MR AT AL A PR
A ik

2.6 EHLR BHAER RN, A A FFREE
(TR, T8 H R Y pEGFP-N1-PDGF-A4] > 7 [ %}
IR 41 (T340 d)>44 YepEGFP-N141, W.IK4.

Blank control group

pEGFP-N1 transfection group

Figure 4 Comparison of cell migration at different degrees
in each group
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U+ Calfection. g A3 BHE T IS WIS Tk,
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FH TR HURE R 7 40 i e o023, Calfectionys: i il T+
VAN, TR TR SR B T A Y
R Y R AR R e o LR AR
Li-pofectamines™ fi , BHF RS i 15 47 B 1Sk A2
e RE Jy T, TS e Al AR A 36 0,

PDGF & — Bl 4il i {2 73 24 35 S i 40 i AL Al
T, HA R 4 DNARTER 19 5 & B, A 81 T 4
MR RE B MBI . A0 b B S i I YA A )
s ) A, PDGFAE N — BT AT 22 /) SR 352 14
ghdr, TR AN BHEAT 22 D7 TR, R Al i
TR 0 T2 s e e, AT R 30Ef F 1 2%, PDGF 51
ORI AR A P N T, REIS AT YL
HEAKT I VAR A5 G R, - RS s
g1 O P T 7 = T [ ol

ARSI DL gk (5 98 BURZ R IA URL pEGFP-N1 fE
NFTEIAR, K PDGFA JEHFEAIL A, @il i),
JP ARG, BT A T EC A% 4K ik 4K & pEGFP-N1-
PDGFA. JEiLfig i A/ 3 (1 pEGFP-N1-PDGFA I i
FYL3T3 A, FOv)n, AP RMEE NS TR
SR, T LM 0 0 e 7 B YR 3k
ARSI 53 SAEMRNAZK PR I PDGF-AR 1k Rl 43
25 UL BT AL 2 () 2 R T DAYE RSP Th RIS, AR R
SLREG , B Y-PDGF-AZL v] W (g Uk 4n a8 AT
NI Ay 30— A 53 R 3 N 7 B g7 3%, LA PDGF-A
FT 2 Rl e 52 0 B R VR T B35 T Sk

RIFFCRIL, EPAIEN A KN T, Wi
Yelf) Ik, LMEITIH A B 741, PDGF-A
N A TG A R N T2 AR A, Ik A
HYUT R A T 1 S %

g RO BHMEAMI R FE X K EF. RELELIF
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