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Objectives and
Research Questions

Cultivation of Bacillus megaterium in a air-lift bioreactor

Observation of growth responses (spore formation, reserve polymer formation)
on environmental stress, e.g. presence of heavy metals, excess of carbon
substrate

Background

A wide variety microorganisms are known to form polymeric energy and
carbon storage products. These polymers belong to the family of
polyhydroxyalkanoates (PHA), with polyhydroxybutyrate (PHB) representing
the best known member of this family. All polymers are formed intracellularly
as granular inclusion bodies under unbalanced (“stressed”) growth conditions,
i.e. an excess of carbon substrates on one hand and a limiting compound (e.g.
nitrogen) on the other. Polymer formation acts as microbial survival strategy.
Because of these unbalanced growth conditions, reduction equivalents which
originate from metabolic oxidation processes are stored in a water-insoluble,
chemically and osmotically inert form.

Bacillus megaterium, a gram-positive, spore-forming bacterium, is able to form
PHA in large quantities, up to 50% of its cell dry weight. The composition of
the polymer depends on the growth and carbon substrates present in the
medium. PHA can be easily identified by fluorescence microscopy following
staining with Nile Blue. Additionally, the composition of the polymer can be
determined by high pressure liquid chromatography.

PHA can be processed by plastic-manufacturing industries and applied as
biodegradable plastics for a wide range of technical applications.
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Practical Work

Standard microbiological techniques will be used for the cultivation and
growth optimization of Bacillus megaterium. From these results, an air-lift
bioreactor (3L working volume) will be set up and operated.

Growth, polymer formation and physiological reactions will be followed by
optical and chromatographic methods.

Reserve polymers can be obtained from the cells by solvent extraction.

Materials and

Cultivation of Bacillus megaterium; operation and maintenance of an air-lift

Experiences gained

experimental bioreactor; spectrophotometric techniques; high pressure liquid
Protocols chromatography; fluorescence microscopy; solvent extraction
Goals and Familiarity with

* literature on microbial formation of reserve materials.

* cell cultivation techniques (operation of an air lift bioreactor)

* analytical techniques (fluorescence microscopy, high pressure liquid
chromatography)

Timing

Cultivation and analyses can be performed during the duration of the course.

Reporting

Oral presentation, written report

Questions to be
answered

How much reserve polymer is formed by Bacillus megaterium under
“unbalanced” growth conditions and what is its composition?

How can reserve polymer formation be followed in Bacillus megaterium by
fluorescence microscopy?

Laboratory Rules and
Precautions

Standard microbiological working techniques and precautions are required.

University of Zurich,Institute of Plant Biology /Microbiology, Microbial Ecology Group, Zollikerstr.107,CH-8008 Zirich.
Tel. (01) 63 48211, Fax (01) 63 48204 e-mail microeco@botinst.unizh.ch URL http://www.microeco.unizh.ch/




