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Abstract

Abstract

In recent years, the demand for recombinant therapeutic proteins has
significantly increased in the drug market. Mammalian cell lines have emerged as a
new and powerful alternative for the production of therapeutic proteins due to their
ability to perform many of the necessary post-translational modifications for full
bioactivity. Recently, improvements in the transient gene expression (TGE) system
have shown that mammalian cells can be used to produce a large number of highly
active recombinant proteins in a short time. In this study, we sought to improve
productivity by focusing on the facilitated transfection of HEK 293 6E, and by
improving cell maintenance and protein expression through a fed-batch process.
Green fluorescence protein (GFP) and 10F7 cAb were used as report proteins to
assess and improve transient gene expression in HEK 293 6E cells under various
transfection or fed-batch conditions. E6F6 hAb, 129G1 cAb, and 5F9 cAb were used
as report proteins to estimate the effects on multiple signal peptides and codons. In
order to optimize the transient expression in HEK 293 6E cells, we altered
experimental parameters including culture medium, vector, DNA-to-PEI ratio, cell
density, and transfection methods. Following data aquisition, the transfection
efficiency was shown to be 60% under experimental conditions with cell densities of
4x106 cells/ml, PEl and pTT5 as the transfection agent and expression vector
respectively, and a DNA to PEI ratio of 1/8. Furthermore, the producion of 10F7 cAb
increased from 40mg/L to 313mg/L. Following a DOP protocol transfection
efficiencies were shown to be 70%, with 10F7 cAB production over 400 mg/L.

To improve cell maintenance and protein expression, a fed-batch culture was
maintained using media enriched with animal protein hydrolysate, sodium butyrate,
vitamin B12, ferric citrate, and feed medium. These nutrients were shown to increase
protein production from 15% to 35%, with the greatest expression up to 553mg/L. In

this study, we also performed a refomation and optimizatio of signal peptides and



Abstract

codons which increased protein production by 33% in E6F6 hAb and 112% for 129G1
cAb cells. The production of 5F9 cAb was 25 times after codons optimized than the
origin.

We had previously discovered optimized TEG system in HEK 293 6E cells,
leading to the successful production of variety of proteins. For example, we have
already constructed, expressed, and purified a recombinant HAO protein, which
proved more effective than the HAO protein produced within yeast. This HAO protein

can be indentified with hemagglutination activity.

Key words: HEK 293 6E, Transient gene expression, Fed-Batch, antibody,

hemagglutinin.
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