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Abstract

Objective: Rabbit bone marrow stromal cells (BMSCs) infected by a recombinant adenoviral vector
carrying the osteoactivin gene (Ad-OA) were seeded into porous silk fibroin scaffold to construct
tissue engineering bone in vitro. Method: Ad-OA infected RBM SC cultured in vitro and the expres-
sion of OA in these cells after infection were determined by in situ hybridization and immune
ohistochemical analysis. OA productions were confirmed by western blot analysis of the superna-
tant collected from the cells. The changes of cellular proliferation and differentiation in the cells
were observed by flowcytometry and ALP activity analysis. OA transduced cells were then seeded
into porous silk fibroin scaffolds. The attachment and growth of the cells on the scaffold were ex-
amined using SEM. Results: The expression of OA was confirmed in mRNA and protein levels in the
cells after infection and the presence of OA was detected in the supernatant of the cells. In addi-
tion, cellular proportion in S period and ALP activity obviously increased in the cells. SEM exami-
nation revealed extensive cellular attachment and growth on the porous silk fibroin scaffolds
composite in 1 day. Conclusion: Ad-OA could infect RBMSC with high efficiency and promote cellu-
lar proliferation and osteoblast conversion. The cells after infection grew well on a porous silk fi-
broin scaffold. Tissue engineering bone used to regional gene therapy is constructed successfully.
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211 BREBSHEEEEK

OA i 3 R IR H 7R (Ad-OA) £ 2 [ MG 25 27 5t 4 113 FHF G Oliver 1L 15308 45717 B-21- FUAH T By 5t
F1 J5 7550 BE A (Ad-Lacz) i 75 PR 2 1 3R B8 Rl 5 2 s B T = s T g . 3 ek /e 293 4
PR B B, 7 M R B R B O T

2.1.2. XEHH
ZAL AR E AR EE B RS  TAREE R, KPR E AL 0.8 cm, KJE 5 mm
A, FLIEZ49(96.6 £ 0.1)%, FM# A 1.355 glem®, fL44(190 + 15) pm.

2.2. WEFE

2.2.1. BMSCs &5 R #

I G IR B 45T AL R 4 mL. SR FERE RS B VAR A G BE Y 4 B 15 7% BMSCs, 10 d BP4H K
2 80%IL A I R A R BE SRk, HH 0.25% B Al AL, 3% 1.2 bl RE % . HUEE 3 K BMSCs LL 6 x
10%em?® [ FE e P T ICE A E R R 3R 10 6 FLIGFRIUT, MKl 50%~60%IF, SLb 4445 7 5 T
B EARTR T HON 10% /64 175 1) DMEM 35353, LG 2 d #0911, 1E2: 3 . 25 3 AEL& 2 80%
FEAIGEN, SR TC MGG IR E 4 h SR IR, AR B R DU B (multiplicity of in-
fection, MOI)50. 100 /& 4+ BMSCs, % 44 J5 A INE: SR U3 E H5 7 M h 15 7% 1 h, & 15 min BR IR E IR0,
1h JE B R R HON 10% 057 ) 1E 5 5 IR 4k 4L 15 9%

2.2.2. rBMSC #ZEREKM

1) hOA KA : THI)5 2d, FEFRMEHT-IRYE 517 5 1 EP % (Western blot) kil OA 431 2)
ALP(B R FR ) vE VAN . TS 5 d, FaRI & vl A RN, DO BB, ArdE il 26 i S
PE(E . REAMAIE N AR 3) daRdiiufemtr: e Ad-OA 4%, Ad-Lacz YLK EL YL 3 4141
JL, WSELRME T 4) it AbE: BYEK ] SPSS Siit A AN, t KI5 25 AT L A AR
223 EEANITEHIF

JEERE A e Ad-OA B YL2i i, HI AR MBI (5 x 10%ml), 5503kl 2 M FLL 2R A ki,
RFYUEL 100 uL. 4 h JERF 4 SEA NG BE , FRZRA8 N NS5 TR 1.5 ml. H A5 9% 1d J5, 2.5%)% /i e,
KR ST, RS .
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3.1. BMSCs ¥R

1) #YLJ5 2d, Western Blot £l B, 12 Ad-OA % 4e2H 73k OA(J4] 1); 2) ALP yEMHEAI: 545
YL ALP 375 P 4t HE 2L W Sl 184 e [ 4 41.(32.23 + 3.12) U/mil, %4 (20.24 + 2.64) U/ml, P <0.01], %%
Ji ALP Zea g UL 20 15 35 3) WA : WAk 1, Ad-OA #:4tf5, BMSCs (1) S HAZH I b 151
Hhn, GL MAZNAI/L, BiHIZNH DNA 6 Rk A S A0 i i3 s is sl n ok . 1t Bpe 88 Ad-Lacz #5445,

H7Ex A% 7 (P > 0.05).
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Figure 1. The expression of OA in the transfected cell culture medium, detected by
Western Blot; 1) Untransfected BMSCs; 2) Transfected by Ad-OA (MOI = 50); 3)
Transfected by Ad-OA (MOI = 100); 4) Transfected by Ad-Lacz

[E 1. #E/E4MBE 5% OA Western Blot #5U4E R, 1) R&#ES BMSCs; 2) Ad-
OA #%#(MOI =50); 3) Ad-OA #(MOI = 100); 4) Ad-Lacz #%

Figure 2. After 15 d BMSCs were transfected by
Ad-OA, positive staining cells were generally blue-
black by ALP staining (Cobalt, calcium stain x 100)
[ 2. Ad-OA %3 BMSCs /g 15 d, ALP 3:t& JL4H
MEE2EEAMRMEEGE5HAE x 100)

Figure 3. After 15 d BMSCs were untransfected, the
cells were generally negative pale coloring by ALP
staining (Cobalt, Calcium stain x 100)

3. R#EF BMSCs 15d, ALP & AL ES
RAGRMEREEHAE x 100)
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Table 1. The cell cycle analysis by flow cytometry in different groups (%) (X +s, n=6)
Fel. AEER 4R E AR A D TEE R (%) (X +5,n=6)

2H 51 G134 G244 SHi
Ad-OARE 2 59.23 + 3.12* 13.46 +2.34 20.44 + 1.56
Ad-Laczi% 4 70.13+2.32 16.23+2.44 9.33+1.12
S 68.53+2.76 18.27 £1.55 8.46 +0.92
“FIRP <0.01
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Figure 4. The BMSCs, transfected by Ad-OA,
attached to the surface of porous silk fibroin ma-
terials and stretched well. The shape of BMSCs
was spindle and long process. BMSCs close stuck
to the materials surface and were difficult to be
distinguished (scanning by electron microscopy)
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WS RG RS G, TR B E G SRR BB, ATt ZH A 2E . Abdelmagid 45 [ 10158 A
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TR AR A SN Y LA AR [12], Jios BRI SR DR AT e ey, H IR Rl AP 3Rk, e slET I
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