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OXYGEN TRANSFER RATE/OXYGEN-LIMITATION/HIGH PRESSURE

CULTIVATION/B-GLUCOSIDASE

Due to its low specific productivity, high cell density fed-batch culture is
often used for recombinant protein production by Pichia pastoris. High cell density
causes the process to have high oxygen demand which makes the oxygen transfer rate
(OTR) a key limiting parameter. In this work, two economical and simple process
strategies were designed to increase the OTR and were compared with the reference
methanol limited fed-batch technique of 1.2 bar total air pressure and DOT = 25% air
saturation (MLFB process). The oxygen limited fed-batch technique at 1.2 bar total
air pressure (OLFB process) was run under oxygen limited conditions, which could
increase the OTR about 35%. The methanol limited fed-batch technique at 1.9 bar
total air pressure and DOT = 25% (high pressure fed-batch, HPFB process) used an
elevated total air pressure to increase the oxygen solubility, which increased the OTR

about 59%.

The total methanol consumption increased almost in proportion to the OTR,
but the biomass increased much less. Only 7% and 12% increases in biomass were

produced in the OLFB and HPFB processes, respectively. This was due to the
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response of P. pastoris to the oxygen limitation and high pressure condition by
increasing the maintenance coefficient (qm), which resulted in the decrease of the
biomass yield (Yys). However, total product formation per process increased about
41% and 50% in OLFB and HPFB, respectively, which is close to proportional to the

increase in OTR.

The carbon mass balance analysis of all processes indicated that P. pastoris
did not apply any alternative metabolism during oxygen limitation. Furthermore the
percent of cell viability in all processes were similar. Thus, both OLFB and HPFB
can improve the P. pastoris process efficiency without any major negative effect.

The highest efficiency was obtained in the HPFB process.
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