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—Abstract—

To induce bone formation at ectopic site by tissue engineering and gene therapy, we
transplanted collagen sponges containing rthBMP-7 transduced HEK 293 cells in the
hypodermis of nude mice. Bone formation was investigated by histological and electron
microscopic method at 3, 6, and 9 weeks after transplantation.

At 9 weeks after transplantation, eosinophilic bony tissue was observed in the implanted
collagen sponge and was confirmed as bone tissue by Von Kossa stain. In the transmission
electron microscopic observation, the cells in newly formed bone tissue had eccentrically
located nucleus and well developed rough endoplasmic reticuilum (rER). Therefore, the cells
were evaluated as osteoblasts.

Those results suggest that it is possible to form a bone tissue in the ectopic site by
transplantation of thBMP-7 transduced HEK 293 cells. This will be contributed to push more
advanced gene therapy for bone formation. However, the HEK 293 cell is unable to apply to
the clinical gene therapy. Therefore it is worth to find more compatible cells for clinical
application. In addition, collagen sponge is considered as an excellent scaffold and/or carrier

for gene therapy and a good biomaterial for tissue engineering.
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Fig. 1. Expression of BMP7 in HEK293 cells. (A) Northern blot analysis of BMP7 mRNA
expression in the HEK293 cells. Lane 1, vector-transfected cells; Lane 2 and 3,
pcDNA/BMP7-transfected cells. (B) Alkaline phosphatase activity staining in C2C12
myoblast cells treated with conditioned media prepared from HEK293 cells. 1, from
parental HEK?93 cells; 2, from vector transfected HEK293 cells; 3, from BMP7-stable

HEK?293 cells.
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Fig. 3. Photograph of nude mouse, which was
transplanted with collagen sponge.
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Fig. 4. Light micrograph of the transplants

of vector only (A) or thBMP-7 (B,
O transduced HEK 293/fibroblast within
collagen sponge at 9 weeks after
transplantation.
(A) HEK 293 cells and fibroblasts
were observed in the transplant,
but bony spicules were not formed
(x200). (B) Newly formed bone
spicules were observed in the
collagen sponge(x40). (C) A lot of
osteoblasts appeared around bony
spicules(*) and aggregated HEK
293 cells are visible(x200).

Fig. 5.

Bony tissue showed positive reaction
for Von Kossa stain in the thBMP-7
transduced transplant(x40).
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Fig. 6. Electron micrograph of collagen sponge at 9 weeks

after

transplantation.
osteoblasts which have well developed

The evaluated to

rER and

cells,

eccentrically located nucleus, were arranged around
bony matrix()(x1,000).
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