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ABOVE:
Electron micrograph of a Vibrio
harveyi cell.
BACKGROUND:
V. harveyi cells photographed
under differential interference
contrast (DIC) microscopy.
RIGHT TOP:
V. harveyi cells stained with 4′ ,6-
diamidino-2-phenylindole (DAPI).
COURTESY GRZEGORZ WEGRZYN,
DEPARTMENT OF MOLECULAR
BIOLOGY, UNIVERSITY OF GDANSK,
POLAND

RIGHT CENTRE:
Sulphur jet in a high temperature
area at Namaskard, Iceland.
COURTESY TRAVEL INK/
RICHARD KERVEN

RIGHT BOTTOM:
Transmission electron micrograph
(C/Pt-shadowed) of Modestobacter
multiseptatus strain AA-826T after
13 days growth at 16 °C. Bar, 2 µm.
COURTESY PETER HIRSCH, INSTITUT
FÜR ALLGEMEINE MIKROBIOLOGIE,
UNIVERSITÄT KIEL, GERMANY

FAR RIGHT TOP:
Can viruses that cause disease 
in cats and dogs live in wild or 
zoo-bred carnivorous animals.
GST TECHNOLOGY LTD
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HotoffthePress

Quite a number of bacterial
species can glow in the dark.
This bioluminescence uses
up a significant amount of
energy, but no one knows
why the bacteria do it. A
group of Polish scientists
have been studying one 
of these bacteria, Vibrio
harveyi, for many years. It
synthesizes a special
enzyme, luciferase, along
with its fat-like substrate.
Luciferase has the ability to
convert chemical energy
into light, and so the bacteria
glow gently as they swim in
the sea. Over the years, the
Polish researchers have
acquired many mutant
strains of V. harveyi. They
noticed that some of 
them were easily killed by
ultraviolet (UV) light and 
that most of these mutants 
had simultaneously lost 
the ability to emit light. 
Non-luminescent V. harveyi

cells were killed by half the
level of UV light needed to
kill normal cells. Could there
be a connection?

Varying amounts of UV light
reach the Earth’s surface,
but it is dangerous enough
for all creatures to need
some way to protect
themselves from it. This
ranges from the melanin in
human skin to systems
within cells to repair damage
to key molecules like DNA.
UV light can penetrate into
water, so V. harveyi cannot
escape. Indeed, UV light can
stimulate bioluminescence
in V. harveyi. 

It has been known for 
many years that bacteria 
can make use of sunlight 
to help them repair the
damage caused by UV light,
so the Poles wondered if 
V. harveyi could use its
bioluminescence as an

internal source of light. This
could be particularly useful
for bacteria in the sea where
daylight may not penetrate.
To test this idea, they
transferred the genes for
the bioluminescence
system into Escherichia coli.
This bacterium usually
cannot glow, but the ways in
which it repairs damaged
DNA are very well known.
Once the V. harveyi genes
were in place, the E. coli cells
both glowed and were less
sensitive to UV light. 

Perhaps bioluminescence
does indeed give bacterial
cells a portable light to use in
making repairs. 

■ Czyz., A., Wróbel, B. &
Wegrzyn, G. (2000).Vibrio
harveyibioluminescence plays a
role in stimulation of DNA repair.
Microbiology146, 283–288.

Glowing in the dark

How can you tell if a new viral disease is really new, or simply
a variation on an old theme?

For example, o’nyong-nyong virus (ONN), although first
identified in 1959, swept across East Africa in its first major
outbreak in 1996 and affected over 2 million people. This
virus is closely related to chikungunya (CHIK) virus, which
has caused repeated epidemics in both Africa and
Southeast Asia since the 1950s. They both produce an
illness in humans where the symptoms of fever, headache
and nausea are very similar to those of a third viral disease,
dengue fever.

Apart from the need to distinguish the three for public 
health reasons, the relationship between CHIK and ONN is
important. If ONN is actually a new variant of CHIK, this
could have implications for the future of these diseases. In
Africa CHIK is maintained in a forest cycle between wild
primates and several species of mosquitoes. In Asia it is
found exclusively in people and the urban mosquito Aedes
aegypti. The ONN virus has also only been found in people,
but is transmitted by a different group of mosquitoes. These
are the anopheline mosquitoes that inhabit tropical Africa
and live in close association with humans.

Scientists in the Center for Tropical Diseases at the
University of Texas analysed samples of CHIK and ONN
viruses that had been collected since the 1950s. They
worked out the DNA sequence of part of the viral genes, the
best way of telling which virus is which, and this allowed

them to see the degree of
similarity between samples 
from countries as far apart 
as Nigeria, South Africa,
Thailand and Indonesia.
Some of the samples came
from people reported to be
suffering from dengue fever,
but when the researchers
analysed the virus, it was
obviously from an infection
with CHIK.

The CHIK viruses fell into three distinct groups, based on
their geographical origins. There was a West African group,
another distinct type in central and eastern Africa, and a third
type in Asia. This fitted very nicely with historical evidence
that the CHIK virus was introduced into Asia from Africa.
The ONN samples all fell into a fourth group that was so
different from the other three that it must be thousands of
years since the CHIK and ONN viruses last shared a
common ancestor. So, although CHIK has split into several
distinct varieties in the last few hundred years, ONN virus 
is not one of them.

■ Powers, A. M., Brault, A. C., Tesh, R. B. & Weaver, S. C.
(2000).Re-emergence of chikungunya and o’nyong-nyong viruses:
evidence for distinct geographical lineages and distant evolutionary
relationships. J Gen Virol81, 471–479.

Out of Africa
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Fire and ice

Cats and dogs
As well as worrying about
new viral diseases spreading
from wild animals to people,
there are concerns about
diseases moving in the
opposite direction. Maybe
not from people, but certainly
from our domestic animals.
An international collaboration
between scientists in
Germany, South Africa and
the USA has been testing
whether viruses that cause
disease in cats and dogs 
can live in wild or zoo-bred
carnivorous animals.

They were concerned 
about parvoviruses that
cause damage to the white
blood cells and intestinal
tract, producing symptoms
of fever, diarrhoea and
vomiting. One of them, feline
panleukopenia virus (FPV)
causes feline distemper 
and was identified early in
the twentieth century.
Vaccination against it is
recommended for all pet
cats. Another, canine
parvovirus (CPV-2)
emerged suddenly in the
late 1970s and spread
worldwide in a few months,
killing thousands of dogs.
The two viruses are very
similar. Indeed the ability of
one to infect dogs and the
other cats is determined by 
a mere six differences in
their genetic code. New
variants of CPV-2 soon
appeared which have
replaced the original virus.
These new variants (CPV-
2a and CPV-2b) can infect
both cats and dogs.

The researchers looked for
these viruses in droppings or
tissue samples from 18 sick
animals. Some of these
were from truly wild animals,

like diarrhoeal droppings left
by honey badgers in the
Kalahari Gemsbok National
Park or two African wild cats
that were taken to an animal
rescue centre near Pretoria.
Other samples were from
zoos, including five cheetahs
in America and a Siberian
tiger from Germany.

The complete DNA
sequence is known for
these parvoviruses, so the
researchers could use the
sensitive polymerase chain
reaction to look for each of
the four viruses. Ten of the
animals contained DNA
characteristic of FPV, CPV-
2a or CPV-2b. Along with
the disease symptoms, this
indicates that the viruses
take an unfortunately broad
view of suitable hosts. The
question of how the animals
acquired the infections is
more difficult to answer. The
viruses survive for a long
time in the environment and
are shed in vast numbers by
infected cats and dogs. It is
easy to imagine that stray
cats and dogs could easily
bring the viruses to captive
animals. The cheetahs from
the American zoos had been
vaccinated against FPV to
protect them from precisely
this risk. Unfortunately, four
of them had contracted
CPV-2b.

■ Steinel, A., Munson, L., 
van Vuuren, M. & Truyen, U.
(2000).Genetic characterization
of feline parvovirus sequences
from various carnivores. 
J Gen Virol81, 345–350.

One of the few ice-free regions in Antarctica is the 
7,000 km2 McMurdo Dry Valleys. The summer temperature
occasionally gets up to 0 °C, while in winter it can drop to
–60 °C. The little snow that does fall is hardly enough to
moisten the thin soil. This dry, cold desert lacks any visible
life, apart from a few lichens. For a time, scientists thought
that the soil micro-organisms were recent arrivals brought
by humans. Now, they know better. Authentic Antarctic
bacteria live in the soil and inside rocks, both of which can
become warm during the long summer days. A recent
expedition by German scientists has detected a new 
genus of actinomycete in the soil.

They transported frozen soil back to their laboratory in Kiel,
added a very dilute growth medium, incubated it at 9 °C, and
looked for up to a year to see what would grow. Amongst the
bacteria were some small rod-shaped or spherical cells that
tended to stick together. They could multiply by budding, or
from the cells separating at cross or longitudinal walls. A
battery of biochemical, physiological and DNA tests showed
that all isolates with this morphology were similar enough to
be considered members of the same species. Although they
had characteristics of the family Geodermatophilaceae,
there were sufficient differences from existing members to
mean that the species had to be one of a new genus. In
recognition of the modest food requirements of the strains,
the researchers called it Modestobacter.

■ Mevs, U., Stackebrandt, E., Schumann, P., Gallikowski, C. A.
& Hirsch, P. (2000).Modestobacter multiseptatus gen. nov., sp. nov., a
budding actinomycete from soils of the Asgard Range (Transantarctic
Mountains). Int J Syst Evol Microbiol50, 337–346.

Pinning down which species a bacterium belongs to is 
not always easy. The genus Thermus is a particular problem.
Its members include the few bacteria that enjoy a life at
temperatures above 55 °C and a pH above 9.0, so assigning
them to this genus is not so difficult. The difficulty is to fix on
a species. Biochemical and physiological characteristics are
not very useful, and even cell shape and fat composition can
vary within a species. DNA features are now used as the
definitive guideline and have brought a new certainty to
Thermus identification.

An international group of researchers, supported by 
the European Union, has been collecting Thermusspecies
from Icelandic hot springs where the water is over 70 °C.
They tested their yellow-coloured bacterial colonies
alongside authentic Thermus isolates for many
physiological attributes as well as for characteristic DNA
sequences. The DNA gave a clear-cut result, supported by 
a particular fat composition and the fact that the new isolate
could grow at 80 °C. The scientists had discovered two novel
Thermusspecies. To acknowledge their origin, one has been
called Thermus igniterrae, after Iceland, the land of fire. The
other has been named Thermus antranikianii after the
scientist Garabed Antranikian who has contributed to our
understanding of heat-loving organisms.

■ Chung, A. P., Rainey, F. A., Valente, M., Nobre, M. F. & 
da Costa, M. S. (2000).Thermus igniterrae sp. nov. and Thermus
antranikianii sp. nov., two new species from Iceland. Int J Syst Evol
Microbiol50, 209–217.
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The SGM publishes two monthly journals, Microbiology
and Journal of General Virology. 

The International Journal of Systematic and
Evolutionary Microbiology (IJSEM, formerly IJSB)
is published bimonthly on behalf of the IUMS in
conjunction with the ICSB.

The three journals are now available online.
For further information visit the journal website:
http://www.sgmjournals.org

Members may purchase SGM journals at concessionary
rates. See p. 1 or contact the Membership Office for
details. Information on commercial subscriptions is
available from the Journals Sales Office.

ABOVE RIGHT:
Colonies of representative
haloarchaeal isolates from 
Permo-Triassic rock salt, grown for
4–5 months on agar plates with
nutrients and 20 % NaCl.
COURTESY PROFESSOR HELGA 
STAN-LOTTER, INSTITUTE OF GENETICS
AND GENERAL BIOLOGY, UNIVERSITY
OF SALZBURG, AUSTRIA

BELOW:
Scanning electron micrograph 
of Candida albicans coaggregating
with streptococci.
COURTESY DR RICHARD CANNON,
DEPARTMENT OF ORAL SCIENCES AND
ORTHODONTICS, UNIVERSITY OF
OTAGO, NEW ZEALAND

Streptomycete bacteria 
are particularly attractive to
anyone looking for useful
chemicals. They produce
many antibiotics, as well 
as enzymes exploited in
processes as diverse as
paper-making and washing
clothes. Researchers at the
University of Malaya found
an interesting one among
the chicken droppings on
the university poultry farm.
This produced a particularly
pure form of the enzyme
xylanase, which degrades
one of the components of
wood. It also grew best at 
45 °C and this ability 
marked it as a thermophilic
streptomycete.

The property of growing 
at high temperature has
evolved at least twice in 
the streptomycetes, so
identification of the new
strain had to check a
number of characteristics.
The Malaysians worked with
Michael Goodfellow of the

The fungus Candida albicans is an opportunistic human
pathogen. Most of the time it lives quietly, without causing
any problems. One of its homes is inside the mouth. For a
microbe, this habitat provides a challenge: to remain there as
waves of food, drink and saliva wash through. An ability to
find and stick to surfaces is useful. A group of New Zealand
researchers have been working out how C. albicansexploits
both saliva and bacteria to maintain a toehold.

Saliva contains a mixture of proteins, some needed to 
start off digestion, others with an unknown rôle. Some will
stick to cells and teeth, and change shape when they do so.
They will even attach to the acrylic surface of dentures. 
The streptococcal bacteria that live within the mouth have
several ways of clinging on. Sometimes, they use the shape
of the salivary proteins to work out whether they have found
a surface or are still floating.

C. albicanscan use these pioneering bacteria as its own
target. As the researchers discovered, it would attach
tenaciously to some of them and would cling even better in
the presence of saliva. They wanted to find out which of the
many salivary proteins were involved. They concentrated on
one group, the basic proline-rich proteins (bPRPs) which
they already knew bound to streptococci.

A series of experiments were carried out mixing 
individual species of streptococci and saliva to see how 
well C. albicansstuck onto each of them. They found that
different streptococci became coated with different bPRPs.
C. albicanswas choosy about which streptococcal species it
clung to, ignoring one like Streptococcus mutans, but
attaching avidly to Streptococcus oralis. Saliva could more
than double the amount of C. albicans that clung onto the
bacteria, and indeed some individual bPRPs alone were
enough to allow C. albicans to adhere to an artificial surface.
It looks like C. albicans, knowing that it must attach to
something inside the mouth, recognizes a saliva coating on
both bacteria and mouth tissue for the widest possible
opportunity to find a suitable home.

■ O’Sullivan, J. M., Jenkinson, H. F. & Cannon, R. D. (2000).
Adhesion of Candida albicans to oral streptococci is promoted by
selective adsorption of salivary proteins to the streptococcal cell
surface. Microbiology146, 41–48.

Dung lovin’ thermophile

Stuck on you

University of Newcastle 
in the UK to do this. They
analysed the composition 
of the cell wall, as well as 
the size of some fats. 
Finally, they sequenced 
a long segment of DNA 
and matched it against a
large database of other
streptomycete sequences.

As the researchers had
anticipated, the new strain’s
characteristics fell within
one group of thermophiles.
However, its combination of
DNA and chemical features
was sufficiently different 
to make it a new species, 
for which they coined 
the name Streptomyces
thermocoprophilus. 

■ Kim, B., Al-Tai, A. M., 
Kim, S. B., Somasundaram, P.
& Goodfellow, M. (2000).
Streptomyces thermocoprophilus
sp. nov., a cellulase-free endo-
xylanase-producing
streptomycete. Int J Syst Evol
Microbiol50, in press.
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Journal of General Virology
(JGV) has appointed its
second Editor in the United
States. 

Dr John Schiller works at the
National Cancer Institute,
National Institutes of Health,
in Bethesda, Maryland. He
studies papillomaviruses,
focusing especially on the
virion proteins and the
development of virus-like
particle-based vaccines. He
will assume primary
responsibility for editing
papovavirus manuscripts.

John studied molecular
biology at the University of
Wisconsin, in his home town

JGV website news
In addition to JGV Online (http://vir.sgmjournals.org), our full-text multi-featured website 
in association with HighWire Press, Journal of General Virologyhas its own Internet
presence within the SGM website. The JGV Editorial Office staff have recently taken over
responsibility for these pages and have given them a complete make-over. The JGV at 
SGM pages have been redesigned to make them both user-friendly and attractive. Extra
information has been added (e.g. full-text PDFs of selected topical papers) and a new
navigation panel included to make accessing the pages easier then ever. These pages 
are free to all! Take a look and tell us what you think!

http://www.sgm.ac.uk/vir_main.htm

Microbiology (http://www.sgm.ac.uk/mic_main.htm) and International Journal of
Systematic and Evolutionary Microbiology (http://www.sgm.ac.uk/ijsemmain.htm)
pages are also being redesigned in the near future. Contact the relevant Editorial Office for
further details.

‘Permo-Triassic Park’
In the film Jurassic Park, scientists use dinosaur blood
preserved within a fossilized mosquito to re-create living
dinosaurs. In real life it seems impossible that DNA can last
for millions of years as the long molecule required in a living
creature. Short pieces certainly survive, but a living cell
requires lengths of hundreds of thousands of bases. As well
as fragmentation by digestive enzymes immediately after
death, damage from chemical reactions and radiation can
only accumulate in dead cells over geological time. Living
cells are constantly repairing their DNA, but cannot exist 
for millions of years.

However, a group of microbiologists have been carrying 
out experiments that challenge this assumption. They have
been studying living bacteria that have apparently been
entombed in salt for millions of years. In the early 1990s they
reported bacteria obtained from samples of freshly mined
rock salt from deep under the surface in Austria. They called
them Halococcus salifodinae. The existence of these
bacteria is not in doubt. The arguments centre on whether
they have really been revived after up to 250 million years, or
are a contaminant from the modern environment.

These bacteria require an almost saturated solution of
common salt in their growth environment. Very few bacteria
can survive under these conditions, let alone multiply. This
kind of extreme halophile has been found in unusual places
like the Dead Sea. They have been seen swimming around
within sea-salt crystals, as well as surviving on the skin of
salted fish. 

As one way of testing an ancient origin of H. salifodinae, 
the Austrian and German researchers have now compared
their original strain with new isolates from the same mine, 
as well as bacteria found in German and Cheshire salt
mines. Geologists are fairly confident that all these salt
deposits originated from the same sea that dried up 
during the Permo-Triassic period.

They analysed many chemical characteristics of the 
bacteria as well as sequencing long lengths of DNA. All 
the strains were very similar to each other and distinctly
different from all other extreme halophiles. The strains even
looked the same, with thick-walled, pinkish, round cells. The
researchers’ hypothesis is that H. salifodinaehas survived
within pockets of liquid within the rock-salt, dormant until
revived in the modern laboratory. The possibility that it has
really survived unchanged for hundreds of millions of years
is something that scientists are going to continue to argue
about well into the 21st century.

■ Stan-Lotter, H., McGenity, T. J., Legat, A., Denner, E. B. M.,
Glaser, K., Stetter, K. O. & Wanner, G. (1999).Very similar
strains of Halococcus salifodinaeare found in geographically separated
Permo-Triassic salt deposits. Microbiology145, 3565–3574.

of Madison, and received his
PhD from the University of
Washington for research
into antibiotic gene transfer
in corynebacteria. He began
his papillomavirus studies in
1983 as a postdoctoral
fellow of Douglas Lowy at
the NIH, and has remained a
member of the NCI
intramural program,
currently as a Section Chief
in the Laboratory of Cellular
Oncology. He has studied
several aspects of
papillomavirus biology,
including cell transformation,
transcription regulation and
host immune response.

The appointment of 
Dr Schiller continues JGV’s

policy of establishing a 
top-class worldwide panel 
of Editors.

New submissions to JGV in
this field may be sent directly
to:

John Schiller
National Cancer Institute
National Institutes of Health
Bldg 36, Rm 1D32
Bethesda
MD 20892-4040
USA

Fax +1 301 480 5322
e-mail schillej@dc37a.nci.
nih.gov

Second US Editor for JGV
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Committee on Bacteriological Nomenclature of the
International Association of Microbiologists was
published by Iowa State College Press. Its aim was ‘to
contribute to the stabilization of bacteriological
nomenclature by opening up a channel of free
communication between those concerned in the naming
and classification of bacteria.’ The original Editorial
Board comprised the eminent bacteriologists R.E.
Buchanan, Robert S. Breed and S.T. Cowan.

In 1966, the official journal became the International
Journal of Systematic Bacteriology (IJSB), a name that has
stayed until the final issue of 1999. The IJSB has grown
steadily over the years, consolidating its position as the
world’s premier microbial systematics journal. During
this period, the IJSB has had two changes of publishers,
firstly to the American Society for Microbiology (ASM),
and then to the Society for General Microbiology (SGM)
in late 1997.

Back in 1996, the International Committee on
Systematic Bacteriology first proposed renaming the
journal as the International Journal of Systematic and
Evolutionary Microbiology and the January issue was 
the first issue. The change in name was partly to
acknowledge the fact that for many years the journal has
covered the systematics of yeasts and also to highlight the
decision to expand the journal’s subject area to cover the
evolution and phylogeny of all micro-organisms,
including the protists such as protozoa and algae. The
journal will also publish molecular environmental
papers with a strong systematics content.

What of the future for the official journal and the
subject of systematics?

The increasing interest in the field of microbial
systematics during the last few years, facilitated by 16S
rRNA analysis, has led to a large increase in the number
of pages published in the journal. For this reason, and to
reduce publication times the journal has become a
bimonthly publication.

Traditional scientific publishing has seen major
changes brought about by new technology; the journal
has embraced these developments, and will continue to
do so in the future. Taxonomy will be affected too: the
various Codes of Nomenclature will need amendment to
allow effective and valid publication in electronic-only
journals.

So, the future looks bright.
At the present rate of description of new microbial

species the journal should continue to exist, in one form
or another, for at least a thousand years!

● Aidan Parte, Managing Editor, IJSEM

A short history of the official journal
of bacterial names
Aidan Parte

●
In the year 2000, the International Journal of
Systematic and Evolutionary Microbiology
(IJSEM) was born. However, there is a 50 year

history behind the journal…
Founded in 1951 as the International Bulletin of

Bacterial Nomenclature and Taxonomy, the official organ of
the Judicial Commission and of the International


