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Figure 1. Biostat B bioreactor performing bacterial cultivation
to collect data in the project

Among the sugars of lignocellulose, xylose, present
in the hemicellulose, is recovered more easily and in
better yields than glucose. Our objective is to increase
the efficiency (yield and productivity) of bioprocesses
using the biomass hemicellulosic fraction studying the
ethalonogenic Escherichia coli KO11 and PHA-producing
Burkholderia species. Polyhydroxyalkanoates (PHA)
are polymeric bacterial products that can be used as
biodegradable plastics. This research focuses on
fundamental understanding of those cellular factors
that we consider still the most essential in improvement
of xylose utilization by bacteria and of process
consolidation aspects to reach the level required in
commercial production of biofuels and bioplastics from
the hemicellulosic hydrolysates. The following strategies
are proposed: (i) construction of genome based in silico
models of xylose metabolism, (ii) through analysis of
those in silico models a metabolic engineering strategy
will be proposed to increase yield and productivity of
the bioproduct. (ii) ecobiotechnology techniques will
be also applied, such as evolutionary engineering to
obtain strains with better performance. (iv) high cell
density fed-batch cultivations with the best strains
will be performed using hemicellulosic hydrolysate as
carbon source. (v) From yield and productivity values
obtained in this project, a preliminary economic
evaluation will be performed to verify the economic
potential of this technology.
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