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ABSTRACT

The development of recombinant protein production from Escherichia coli by using insulin analogue

HMR1423 as a navigator

The recombinant DNA technology has been widely studied and applied for production of proteins,
so-called recombinant proteins. Benefits of this technique include producing high yield of proteins in a
relatively short period of time. Organisms used for recombinant protein production are usually simple. In
the beginning of this project, Escherichia coli was chosen as a host for producing wild type insulin and the
insulin analogue HMR1423 which is a long-acting insulin with many similar properties as the regular
human insulin. The wild type and HMR 1423 insulin genes were cloned into pBluescriptll KS(+) and pQE-
30 Xa for the insulin expression in E. coli. However, recombinant insulin could not be detected and
HMR1423 DNA sequence was not correct. With this and further potential complications such as
recombinant protein extraction, the altered structures and properties of the recombinant proteins,
expression system was switched to Pichia pastoris. P. pastoris is a kind of yeasts which is a simple
eukaryotic organism, so it is potentially suitable to be a host for producing eukaryotic proteins such as
insulin. The HMR 1423 gene was integrated onto P. pastoris chromosome, then the effects of temperature
and nitrogen sources on HMR1423 expression comparing to the insulin MIP were investigated. In this
research, MIP is better produced at 20°C while at 30°C for HMR 1423 in BM medium. Moreover, at 30°C,
HMR1423 can be detected at the most concentration, 32.74 pg/ml, at hour 24 with (NH,),SO, as the
nitrogen source while MIP can be detected at the most concentration, 42.52 pg/ml, at hour 48 with Yeast
extract+Peptone as the nitrogen source. However, the growth rates of the cultures in this study do not
usually indicates the efficiency of recombinant protein expression. From this project, it is suggested that
factors such as genes, temperature and nitrogen sources are very important to be concerned for
recombinant protein production. Although the same genes with few differences in amino acid sequence are

used, conditions for growth and protein production are significantly different.
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