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Abstract

The wound healing process is a complex and dynamic process that involves
different types of cells and metabolic pathways. This process consists of
three main phases, including the inflammatory phase, cell proliferation, and
tissue regeneration. Successful wound healing depends on careful regulation
and coordination between the factors involved.

Until recent years, the strategy of treating chronic wounds was limited to
wound preparation, removal of necrotic tissue, and control of infection and
inflammation, but recently the use of growth factors has been approved to
accelerate the healing process and heal the wound. Human recombinant
growth factor PDGF-BB is one of the first types of recombinant growth
factors that have been approved in the treatment of diabetic wounds. Various
studies have reported that PDGF as an important mediator in the wound
healing process helps to accelerate healing and reduce inflammation, cell
proliferation, angiogenesis, and tissue regeneration. In this study, the
PDGF-B gene was synthesized in the pET 21(a+) expression vector and
cloned in the E. coli SHuffle host under the control of the T7 promoter. After
expression, purification was done using a nickel agarose column. Since the
purified recombinant protein has a His-tag sequence, the protein band was
confirmed by western blotting with an anti-His-tag antibody, and the
correctness of disulfide bond formation was checked by the Ellman method
and SDS-PAGE. To investigate the activity of the purified protein, cell
proliferation, migration, and binding to extracellular matrix protein,
experiments were performed. The results of this study showed that PDGF is
expressed as a dimer with complete disulfide bonds. The expression of this
protein in the SHuffle bacterial host, which is capable of forming disulfide
bonds, probably led to the maintenance of the protein structure. The results
of in vitro studies showed that the purified protein has both main activities,
i.e., cell proliferation and the ability to bind to cell matrix proteins.

Key Words: Wound healing, platelet-derived growth factor, expression,
cloning.
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