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Abstract

Saccharomyces cerevisiae and Pichia pastorisas are known as a well-established and
commercially available host for heterologous protein expression systems in yeast. However, high
license fees discourage the use of these expression systems for recombinant protein production
in Thailand. Therefore, developing a new yeast strain, Ogataea thermomethanolica isolated in
Thailand with the suitable properties as a recombinant host would be an alternative solution
especially for domestic recombinant protein production. In this study, the impact of pH on
growth and recombinant phytase production was investigated in batch cultivation. In addition,
fed-batch fermentation was applied to increase cell density as well as phytase concentration.
The results showed that pH 6.0 was the optimal pH for both growth and phytase production,
since it provided the highest cell concentration and phytase activity of 14.00+0.21 ¢/L and
7.83£0.04 U/mL, respectively. In fed-batch fermentation, the substrate was initially fed using
exponential feed rate and followed by constant feed rate to maintain dissolved oxygen tension
(DOT) above 20 % air saturation. The undesired by-products such as ethanol and acetic acid were
undetectable during the fermentation period. With this feeding strategy, cell concentration and
phytase activity were improved to 96.24+2.37 g¢/L and98.61+1.67 U/mL, respectively. The
volumetric productivity was increased to 2701.63+45.72 U/L.h which was about 3.5 times higher
than batch cultivation. This study has revealed the potential of developing O.
thermomethanolica expression system as an alternative system for recombinant protein

production.
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