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Abstract

Nerve growth factor (NGF) is a well-characterized member of the neurotrophin protein
family, which has been shown to play a pivotal role in treating diseases such as multiple
sclerosis and Alzheimer’s disease. Production of recombinant proteins in E. coli has
particular disadvantages, which are primarily inclusion body formation and lack of
disulfide bond formation in the cytoplasm. We therefore aimed to use the modified
signal peptide of the Iranian native Bacillus licheniformis alpha-amylase to target the
expressed recombinant B-NGF to the periplasm as an effective strategy to produce
correctly-folded B-NGF. For this purpose, the human S-NGF gene with the signal
sequence of the Iranian native Bacillus licheniformis alpha-amylase was cloned into a
pET21a (+) vector and then the recombinant vector was transformed to BL21 (DE3) and
BL21 (DE3) plysS strains. Protein expression was induced by ImM IPTG in strains
with the recombinant vector and the positive control strain containing the pET39b (+)
vector with the DsbA signal peptide. Cytoplasmic and periplasmic expression of f-NGF
was confirmed by SDS-PAGE and dot-blot assays. Finally, the expressed periplasmic
proteins were purified using affinity chromatography and this purification was
confirmed by using SDS-PAGE and Western blot assays. The results show the modified
signal peptide of the Iranian native Bacillus licheniformis alpha-amylase is more
effective for the secretory expression and directing B-NGF to the periplasmic space than
the DsbA signal peptide. Also, these results indicate that the BL21 (DE3) plysS strain is
an appropriate host for periplasmic expression of B-NGF.

Key words: Nerve growth factor, recombinant protein, signal sequence, periplasmic
expression
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