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ABSTRACT

Filgrastim (non-glycosylated), PEG-Filgrastim (chemically modified Filgrastim) and
Lenograstim (glycosylated) are the commercially available forms of G-CSF out of
which the first two are the non-glycosylated forms available from Escherichia coli. The
glycosylated form is more stable and has high specific activity compared to the non-
glycosylated form. The objectives of the present study were to devise strategies, at
genetic and bioprocess level, to enhance the yield of G-CSF in Pichia pastoris
attempted to design discrete approach for effectively improving the G-CSF production

in P. pastoris.

Out of three host strains, namely, SMD1168, GS115 and X33, maximum production of
G-CSF was obtained in X33 Mut® clones. For each vector-host combination, several
clones were screened at shake flask level and the “best clone’ (in terms of cell biomass
and extracellular protein) selected. For X33 Mut® transformants, maximum
extracellular protein levels varied from 37.3 to 47.3 mgL!. The experimental data at
small scale indicated that the production of G-CSF negatively affected the growth
parameters of the host strains during the induction phase. The selected clones were also
evaluated at bioreactor level for which a typical four phase fermentation was carried
out comprising of batch and fed-batch glycerol, transition phase followed by the
terminal methanol induction phase. A mixed feed of methanol and sorbitol was
employed during the induction phase. The results indicated maximum G-CSF

production of 250 mgL™! with total extracellular protein level of ~480 mgL-!' in X33



Vi

host against Mut® background. A comparative analysis of various strains in terms of
protein and G-CSF yield, volumetric and specific productivity was also carried out.
Among different parameters studied, specific growth rate (1) showed a distinct effect
on protein titer as the pre-set value of p decreased from 0.05 h'! to 0.01 h'! with respect
to final G-CSF titer which was 466 mgL! and specific productivity which was 0.0179
mgg-dcw'h!. Based on these data, two sequential phases with different values of p
were implemented during the induction phase resulting in ~ 19% increase in G-CSF
titer. Effect of gene dosage was also investigated and the data indicated considerable
increase in the value of G-CSF transcripts which lead to increase in G-CSF titer during
early phase of induction but the system was limited on account of availability of
chaperones and other folding pathway enzymes. Thus, a balance needs to be created
between folding and transcription to achieve high yield in multi-copy expression

cassettes.
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