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Abstract

Project Code: MRG5180032

Project Title: Production of Recombinant Human Bone Morphogenetic Protein-2 (BMP-2) for
Stimulation of Chondrocyte Development

Investigator: Dr.Waraporn Kasekarn
Department of Biochemistry, Faculty of Medical Science, Naresuan University

E-mail Address: wkasekarn@gmail.com

Bone morphogenetic proteins-2 (BMP-2) is a potent growth and differentiation factor for
cartilage and bone induction and regeneration. BMP-2 regulates the chondrogenic and
osteogenic differentiation and stimulates the synthesis of chondrocyte matrix components by
human articular chondrocytes. The aim of this study is the cloning, expression, and purification
of the recombinant human bone morphogenetic protein-2 (rhBMP-2) using E.coli expression
system. A gene encoding human BMP-2 gene was isolated from human osteoblast cell line by
extraction of the total RNA and reverse-transcribed into the complementary DNA. A single band
at 342 bp (114 amino acids) was amplified by polymerase chain reaction (PCR). To facilitate

the cloning and purification step, the restriction sites of EcoR I, Nco |, 6xHistidine tag and factor

Xa were introduced at 5" end, whereas BamH | was incorporated at its 3’ end. The amplified
product was ligated into the plasmid vector using blunt-end ligation and transformed into E.coli
XL1-Blue. Nucleotide sequence analysis of insert fragment was the perfect similarity with
human BMP-2 gene. Expression of human BMP-2 was investigated by sub-cloning the purified
hBMP-2 gene after the restriction digestion, ligated into the expression vectors and transformed
into E.coli strains. The expressed protein under the control of T7 promotor without fusion
protein showed only the inclusion bodies, whereas the expressed protein with trioredoxin fusion
protein appeared the soluble protein under low concentration of IPTG induction, although a
significant portion of the expressed product remained as inclusion bodies in E.coli cells.
Recombinant hBMP-2 protein was successfully expressed as the soluble protein under the
control of the lacUV5 and protein A promoters with a fusion protein ZZ and histidine tag at its
N-terminal. Analysis of the expressed protein by western blot analysis showed a single band of
recombinant human BMP-2.The recombinant human BMP-2 was purified using nickel affinity
chromatography. The availability of purified rhBMP-2 could be used as therapeutic agent for
bone and cartilage tissue repair.
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