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Abstract

Introduction: Human growth hormone (hGH) is a single-chain polypeptide derived from
pituitary gland that participates in a wide range of biological functions and has therapeutic
applications. The hormone consists of 191 amino acid residues (22kD) which folds into a four-
helix bundle structure with two disulfide bridges. Due to the complication of internal cell
protein extraction, several methods have been established for this purpose that most of them
need special instruments. Thus, in the preliminary studies, scientists need a quick and simple
method for cell disruption and protein extraction. The aim of the present study was production
of hGH in E.coli and comparison between the freeze/thaw and Sonication method for protein
extraction from cells.

Materials and methods: The competent cells of E. coli Origami (DE3) were transformed using
plasmid containing human growth hormone gene and then cultured in LB medium. After IPTG
induction, the hGH was extracted using various methods including bacterial lysing, freeze/thaw
and sonication methods and then extracted protein was assessed using ELISA, Bradford, dot
blot and Western blotting.

Results: According to our findings, bacterial transformation showed high efficiency of
transformation. Furthermore, the results of dot blot and Western blot showed production of
recombinant hGH at high levels. Protein extraction measurement using ELISA and Bradford
methods indicated that the proportion of the extracted protein in the slow freeze/thaw method
was higher than the fast freeze/thaw method and was almost equal to sonication method.

Discussion and conclusion: The extracted protein levels in both of the slow freeze/ thaw and
ultrasonic methods was equal, which introduces the slow freeze/thaw method as an excellent
substitution for ultrasonic method when special instruments are not available.

Key words: Origami (DE3), Recombinant human growth hormone, Ultrasonic, Freeze/ thaw,
dot blot, Western blot
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