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Figure 1. Cumulative release of PEI/DNA from collagen

sponge. The amount of released DNA from collagen
scaffold was measured using Nanodrop spectro—
photometer. DNA was released from the collagen
about 43% in 1 day, about 66% in 3 days, and about
88% in 19 days. Experiments were done in triplicate.
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Figure 2. The amount of secreted BMP—2 in the con—
ditioned media of W20—17 cells transfected by
PEI/BMP—2/pcDNA3.1 which was released from colla—
gen sponge in 3 days. (blank: No treatment, PEI/
DNA—coll:  PEI/BMP—2/pcDNA3.1/collagen,  DNA—coll:
BMP—2/pcDNA3.1/collagen, coll: blank collagen sponge)

* Significant differences were observed when compared
to other groups (* p<0.05).
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Figure 3. Alkaline phosphatase activities of W20—17

cells transfected by PEI/BMP—2/pcDNAS3.1, which was
released from collagen sponge. (blank: No treatment,
PEI/DNA—coll: ~ PEI/BMP—2/pcDNA3.1/collagen,  DNA—coll:
BMP—2/ pcDNA3.1/collagen, coll: blank collagen sponge)

* Significant differences were observed when compared
to other groups (* p<0.05).
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Figure 4. Alizarin red S staining for mineralization on BMSCs treated with nothing (blank), PEI/BMP—2/
pcDNA3.1/collagen (PEI/DNA—coll), BMP—2/pcDNA3.1/collagen (DNA—coll) and collagen. Mineralization was ob—
served only in BMSCs transfected by PEI/BMP—2/pcDNA3.1/collagen.

GFP expression

PEI/pEGFP-N1/coll

blank collagen pEGFP-N1/collagen
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Figure 5. Cellular uptake of DNA into BMSCs. Origianl magnification, ><40. GFP was expressed in cells trans—

fected with PEI/pEGFP—N1/collagen or PEI/pEGFP—NI.
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Figure 6. Histological sections of
intramuscularly — implanted  vec—
tor—loaded sponges after 4 weeks
of surgery. A. Blank collagen,
B. BMP—2/pcDNAS3.1/collagen, C.
PEI/BMP—2/pcDNA3.1/collagen.
Original magnification x20
(left). Higher magnification *<100
(right). New bone formation was
shown only in PEI/DNA grafted
animal C. The newly formed
bone tissue was consisted of is—
lands of trabecular—like bone
surrounded by fat cells and blood
vessels. of resorbing
collagen carrier were observed in
tissues grafted with blank colla—
gen A. or DNA/collagen B. at 4
weeks of healing. Masson—Trichrome
staining.
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Osteogenic effects of polyethyleneimine—condensed
BMP—2 genes in vitro and in vivo
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Naked DNA and standard vectors have been previously used for gene delivery. Among these, PEI
can efficiently condense DNA and has high intrinsic endosomal activities. The aim of this study is to
investigate whether the cationic polycation PEI could increase the transfection efficiency of BMP ex—
pressing DNA using a vector—loaded collagen sponge model.

BMP—2/pcDNA3.1 plasmid was constructed by subcloning human BMP—2 ¢DNA into the pcDNA3.1
plasmid vector. PEI/DNA complexes were prepared by mixing PEI and BMP—2/pcDNA3.1 and the con—
structed complexes were loaded into the collagen sponges. In vitro studies, BMSCs were transfected
with the PEI/BMP—2/pcDNA3.1 complexes from collgen sponge. The level of secreted BMP—2 and al—
kaline phosphatase activities of transfected BMSCs were significantly higher in PEI/BMP—2/pcDNAS3.1
group than in BMP—2/pcDNAS3.1 group (p<0.05). Transfected BMSCs were cultured and mineralization
was observed only in cells treated with PEI/BMP—2/pcDNA3.1 complexes. In vivo studies,
PEI/BMP—2/pcDNA3.1/collagen, BMP—2/pcDNA3.1/collagen and blank collagen were grafted in skeletal
muscle of nude mice. Ectopic bone formation was shown in PEI/BMP—2/pcDNAS3.1/collagen grafted
mouse 4 weeks postimplantation, while not in BMP—2/pcDNA3.1 grafted tissue.

This study suggests that PEI—condensed DNA encoding for BMP—2 is capable of inducing bone for—
mation in ectopic site and might increase the transfection rate of BMP—2/pcDNA3.1. As a non—viral

vector, PEI offers the potential in gene therapy for bone engineering.

Key words : Gene therapy, BMP, PEI, Vector, DNA, Bone formation
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