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The project assembles a multidisciplinary group
constituted by biologists and chemical engineers from
5 different institutions in São Paulo State. The aims of the
project are: the cloning of the rabies virus glycoprotein
(RVGP) gene in expression vectors for the preparation
of Schneider 2 (S2) Drosophila melanogaster cells stably
transformed and expressing this gene, the optimization
of a bioprocess for the production of the antigen in
bioreactors, and the evaluation of its antigenic and
immunogenic properties.
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Plasmid vectors for S2 cells were constructed, characterized
and used for cell transfection. S2 cells transfected with these
vectors showed a high RVGP production (3 µg/107 cells) with
enough quality to induce the antibody synthesis in immunized
animals. We have formulated different S2 cell culture media and
demonstrated that hemolymph and its fractions were capable
of promoting cell growth and heterologous protein production.
Optimized cell growth and metabolism have been obtained in
bioreactors by controlling the cell sensitivity to hydrodynamic
stress, the cell death and the RVGP production at the cell
membrane. The RVGP synthesis parallels the cell growth and
can be modulated. A higher hydrodynamic stress in bioreactors
favors the recombinant protein production and the combination
of this one with the medium formulation and alterations of
the cell membrane are involved in a higher RVGP production.
The S2 cell respiration, the dissolved oxygen concentration and
the kLa of different systems of oxygen transfer were optimized
for a higer RVGP production. A protocol for recombinant protein
production by S2 cells was established and purification processes
were developed. The RVGP produced was monitored by ELISA,
flow cytometry, qPCR, confocal microscopy and western-blotting.
In vivo assays showed a good immune response of mice to the
RVGP. Quantitative and qualitative results of this project reinforce
the good potential of S2 cells as a substrate for gene expression.
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