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Workshop in Thailand: 
Microbial Diversity and
Environmental Biotechnology
■ A.G. O’Donnell, T.M. Embley & A.S. Whiteley

In an increasingly global economy, few countries
escaped the impact of the Asian economic crisis.
Those involved with postgraduate students from
countries such as Thailand, Malaysia and Indonesia
will be well aware of the problems and the worry
caused to many individuals by the downturn in their
home economies. In Thailand, the economic problems
reverberated through all sectors of society, including
the educational sector where the Royal Thai
Government was forced to reduce the number of new
scholarships and to limit all but essential overseas
travel. For the development of microbiology and
biotechnology the economic downturn came as a
particular blow since prior to the crisis the Thai
government had invested heavily in infrastructure,
particularly in molecular biology and biotechnology.

For many countries, biotechnology and the
capitalization of its natural, biological resources is
often seen as an important development strategy.
Over the past decade, tools borrowed from molecular
genetics and the biomedical sciences have been
developed for the investigation of microbial
populations in natural and engineered environments.
This move to incorporate molecular techniques into
the study of microbial communities stemmed from the
realization that conventional methodologies based 
on isolation and cultivation provided relatively little
information about microbial community structure and
function in situ. Recently, the extraction, amplification

and cloning of rDNA 
and functional genes 
from many natural
environments have
become routine. These
techniques of molecular
ecology now offer the
tools with which to study
microbial communities 
in natural environments
and as such have a 
key rôle in assessing 
the effectiveness of
microbially mediated
processes in natural
environments and in
evaluating the safety and
impact of genetically
modified micro-
organisms (GMOs).

The use and safety of
GMOs is a global issue.
Understanding GMOs
and their impact on the
environment through
gene transfer and their

potential toxic effect remains a challenge for many
scientists. What is known is that in natural environments,
gene exchange between micro-organisms is 
commonplace and has given rise to a rich and diverse
microflora. Microbial science has successfully
exploited this diversity to deliver new drugs such as
antibiotics and new industrial processes that have
revolutionized our treatment of disease and made
cleaner many of our important industries. Like Man,
Nature also makes use of gene transfer to rid the
environment of unusual chemicals such as pesticides
and the by-products of industrial processes. So not all
genetic exchange in nature is bad. As we enter the
new millennium, growing population needs and the
pressures for development make greater and greater
demands on our natural resources. At the same
societies have to deal with the legacies and mistakes
of the past where either
through greed or
ignorance harm was 
done to the environment.
Biotechnology and the
management of natural
processes have a key 
rôle to play in cleaning 
and protecting the
environment.

For Thailand, like many
countries, biodiversity, its
conservation and
exploitation and its
relationship to
environmental protection
and economic and social
development remain
significant challenges.
Microbiologists have an
important rôle to play in
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formulating and evaluating the effectiveness and
environmental safety of microbial technologies. The
workshop held at Mahidol University, Bangkok in
November 1999 provided an intensive lecture and
practical programme for young Thai researchers on
Microbial Diversity and Environmental Biotechnology
and the opportunity to discuss the key social and
environmental issues facing microbiologists as
Thailand seeks to rebuild its economy. The aim was to
help facilitate a network of young staff within Thailand
with interests in microbial diversity and environmental
microbiology, including the impact of GMOs. The
workshop was co-ordinated locally by Dr Watanalai
Panbangred and was co-sponsored by BIOTEC,
Thailand, and by the Society for General Microbiology
through its International Development Fund. The
workshop was over-subscribed, attracting over 100
applications from all over Thailand from which 80 were
selected.

The workshop addressed a range of issues from 
the exploration of microbial diversity and the impact 
of GMOs through to the management of the soil’s
biological resources and the harnessing of these
resources in the protection and clean-up of
contaminated land. The practical course, run
concurrently with the lecture programme, provided 
an introduction to DNA extraction, amplification and
cloning, to sequence analysis, to the design and use 
of biosensors and to in situ bioactivity measurements.
Although almost all of those attending the lecture
programme wished to participate in the practicals,
limited resources and our objective of providing
hands-on experience meant that numbers attending
the practical programme were restricted to 35. The
workshop received the full support of Mahidol
University and was run by Professor Tony O’Donnell,
University of Newcastle, Professor Martin Embley,
Natural History Museum, London and Dr Andrew
Whiteley, Institute for Virology and Environmental
Microbiology, Oxford.

On behalf of both the UK and the Thai participants, 
we wish to express our thanks to the Society for its
generous and timely support. We would also like to
thank all of the staff in the Department of
Biotechnology for ensuring that everything ran
smoothly. We are particularly grateful to the MSc
students in the Department for their assistance in
running the practical programme.

● For further information about the workshop and 
the material discussed please contact tony.odonnell@
ncl.ac.uk.

Reviews

●Prion Biology 
and Diseases.

Monograph Series, 
Vol. 38
Edited by S.B. Prusiner
Published by Cold Spring Harbor
Laboratory Press (1999)
US$125.00, pp. 710
ISBN: 0-87969-547-1

‘The saga of prions truly
represents the triumph of
scientific investigation over
prejudice’. Read the quote from
this book. Get the message.
Published as part of the
prestigious Cold Spring Harbor
monograph series, this post-
Nobelian prionfest retells much of
the story of how prions were
discovered, why no one had
discovered them before and how
this revelation has blown away
most of the mystery of mad cow
disease, scrapie and the human
transmissible encephalopathies.
Stan Prusiner edits this
monograph and contributes
directly to almost half the book
(327 of 794 pages), giving it a
coherent, readable text illustrated
by examples of his laboratory’s
most seminal work of the past two
decades. Apart from some
notable omissions, the remaining
authors are drawn from the
leading groups in Europe and the
USA; they provide an interesting
counterbalance to the prevailing
style and I enjoyed browsing
through their erudite, up-to-date
and provocative contributions. To
paraphrase Karl Popper – a good
hypothesis contains the seeds of
its own destruction; from that
perspective I can thoroughly
recommend you read this book
and hope it may be your insight
(or prejudice) which prevails with
the Nobel Committee 20 years
hence.
■ Jim Hope
Institute for Animal
Health, Compton
Laboratory

●Sexually
Transmitted

Diseases: Methods and
Protocols. Methods in
Molecular Medicine,
Vol. 20
Edited by R.W. Peeling & 
P.F. Sparling
Published by Humana Press (1998)
US$89.50, pp. 256
ISBN: 0-89603-535-2

This is a methods book, designed
to enable the practising diagnostic
medical microbiologist to bring
diagnostic procedures to the
cutting edge of new technology.
Unfortunately, a thoughtful and
stimulating introduction by Fred
Sparling is the only part of the
book which gives any context to
the methodology described. Thus
for example, primer sequences
are given without any indication of
the genes or sequences which are
the subjects for amplification. Not
only does this leave the discerning
reader to discover the underlying
basis for the test by further
research, but it may foster an
indifference to the underlying
concepts in the less critical
practitioners of these methods. 
I find it difficult to conceive of
tests being run and interpreted in
ignorance of the molecular
targets concerned. That being
said, the methods are well
described and generally appear
robust. The book cannot aspire to
be encyclopaedic within its size
and price range, but would
certainly be one for the shelf of
every lab providing a service to
STD users.
■ Charles Penn
University of Birmingham

●Intracellular
Bacterial Vaccine

Vectors: Immunology,
Cell Biology, and Genetics
Edited by Y. Paterson
Published by John Wiley & Sons
Ltd (1999)
£51.95, pp. 267
ISBN: 0-471-17278-2

This is a useful and very 
readable collection of reviews on
the use of mycobacteria, listeria
and salmonellae as live delivery

vehicles for recombinant
antigens. An introductory
overview chapter on pathogenesis
is followed by six others on the
different vectors, with one set of
authors covering mechanisms of
immunity, whereas others write
on the use of the organism as a
delivery vehicle. The result is a
well balanced volume, with the
different authors drawing on their
experience of either experimental
or human aspects of the field.
Problems in vaccine development
and possible solutions are well
covered in a way which makes it
easy to draw analogies between
the three organisms. In addition 
to expression of recombinant
antigens themselves, the newer
developments of the use of these
bacteria as delivery vehicles for
DNA vaccines is discussed. 
The book should be useful to
researchers and students alike.
■ Carlos Hormaeche
University of Newcastle

●Electron
Microscopy

Methods and Protocols.
Methods in Molecular
Biology, Vol. 117
Edited by M.A. Nasser Hajibagheri
Published by Humana Press (1999)
US$89.50, pp. 283
ISBN: 0-89603-640-5

This ring-bound volume provides
the reader with a useful source of
comprehensive and accurate
protocols for electron microscopic
specimen preparation with an
emphasis on the subcellular level.
However, it should be stated that
the book is not specifically tailored
to the needs of microbiologists
working mainly with bacterial
cells. Absolute beginners will
probably be overwhelmed and
there is a lack of coherence
leading to some confusion, e.g.
the correct notion in chapter 13
that the cytochrome c method
cannot be satisfactorily used to
study the association of nucleic
acids with proteins is followed by
chapter 14 in which exactly this
method is described for studying
protein–DNA complexes. It is also
not true that glow-discharging
renders carbon-coated grids
hydrophobic (p. 214). The 
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