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Introduction. Poly-3-hydroxybutyrate (PHB)
is produced by several bacterial species,
including Azotobacter vinelandii. It is
accumulated as an intracellular carbon and
energy reserve material (1). Recently, PHB
has acquired importance because it is a
biodegradable and biocompatible
thermoplastic that can be used in a wide
variety of products (1). A. vinelandii can
accumulate PHB up to 80 % of its dry weight;
however, the volumetric polymer production
in bioreactors is low. Therefore, several
strategies have been proposed to increase
the productivity of the process. One strategy
has been the design of A. vinelandii mutant
strains such as the OPNA strain that
overproduces PHB, coupled with
bioengineering strategies, such as the use of
fed-batch cultivations (2).

The aim of the present study was to improve
the PHB production by the A. vinelandii
mutant strain OPNA and using an exponential
fed-batch fermentation process (EFBP) with
nutrient pulses.

Methods. A. vinelandii mutant strain OPNA,
which carries mutations inactivating the
genes coding for IIA-PTSNtr  and
RsmA/RsmzZY (proteins that negatively
regulate the PHB synthesis), was grown in
EFBP at 4 % DOT, and using PY medium.
After this stage, PHB production was
improved using the EFBP with nutrient pulses
(sucrose and yeast extract). Biomass,
residual sucrose and protein were determined
as before (3) and PHB analysis was
performed according to Karr et al. (4).

Results. A maximal specific growth rate (u)
of 0.16 h™ and a PHB production of 3.3 g L™
were reached in batch cultivations conducted
at 4 % DOT. When the mutant OPNA was
grown in the EFBP, the biomass and PHB
increased up to 3 fold in comparison to the
values obtained from the batch cultures.
These values were further improved, when
the EFBP was coupled with nutrient pulses of
sucrose and yeast extract, reaching a
maximal PHB concentration of 30 g L™ after

60 h of cultivation. In both culture systems,
PHB content was up to 80 % (Fig. 1). As it is
shown in Fig. 2, this value of PHB
concentration was 10-fold higher than that
obtained in batch cultivations.
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Fig.1 Volumetric production and PHB content of cultures
of A. vinelandii OPNA at 4 % DOT in EFBP cultures with

nutrient pulses.
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Fig.2 PHB volumetric production in three cultivation
systems, using the A. vinelandii OPNA strain.

Conclusions. The use of A. vinelandii mutant
strain OPNA, which overproduces PHB, in
combination with multi-stage fermentation
processes, is a feasible strategy to optimize
PHB production at industrial level.

Acknowledgements. PAPIIT-UNAM-IN100503.
MSc grant CONACyT (253834) to Andrés Garcia

References.

1. Kung S, Chuang Y, Chen C, and Chien C. (2007). Lett
Appl Microbiol. 44: 364-371.

2. Mejia M, Segura D, Espin G, Galindo E, and Pefia C.
(2010). J Appl Microbiol. 108: 55-61.

3. Hernandez-Eligio A, Moreno S, Catellanos M,
Catafieda M, Nufiez C, Muriel-Millan L.F. and Espin G.
(2012). Microbiol. 158: 1953-1963.

4. Karr D, Waters W, Emerich D. (1983). Appl Environ
Microbiol. 46(6): 1339-1344.



