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The inorganic chemistry of
sulfur supplies energy to 
some bacteria. They reduce
sulfate to hydrogen sulfide
as they respire, in a manner
similar to our conversion of
oxygen to water as we
breathe. Sulfate-reducing
bacteria (SRBs) thrive in
ecological niches not
available to oxygen-
requiring organisms. One
habitat is the mud on the 
sea floor covering over two-
thirds of the planet. These
cold sediments lack oxygen,
but are rich in minerals and
organic materials that drift
down through the water.
Indeed, current estimates
suggest that SRBs recycle
half the organic carbon in
marine sediments.

Almost all the known SRBs
grow in warmth, but not at 
4 °C or below, which is a
typical temperature of the
ocean’s depths. The SRBs in
these deep ecosystems
must be able to grow at low
temperatures. The question
of how similar the cold-
loving, marine SRBs are to
their warmth-demanding
relations has now been
partly answered by
researchers at the Max-
Planck-Institute for Marine
Microbiology in Bremen,

The classic way to prove that
a particular micro-organism
causes a disease involves
isolating a pure culture of the
suspect microbe and then
inoculating it back into a
susceptible host. The case
against the microbe is usually considered proved if typical
disease symptoms develop. This procedure was developed
by Robert Koch in the late nineteenth century. A key feature
in proving Koch’s postulates, as they are now called, is the
need to grow the microbe in a pure culture. It has been very
difficult to grow the causal agents of some diseases in the
laboratory, but molecular biological techniques can now
provide an alternative way to finger the guilty microbe.

Whipple’s disease is a rare bacterial infection, where the
causal organism has never been isolated. The disease itself
has a collection of symptoms, centred around malabsorption
of certain nutrients. Symptoms, such as diarrhoea, intestinal
bleeding, abdominal bloating and cramps, weight loss,
arthritis and fever can continue for years until the true cause
is recognized. It can be cured with antibiotics, but is usually
fatal if left untreated. The range of symptoms has led doctors
to think that there might well be several strains of the
bacterium, but without bacterial cultures the evidence is
almost pure speculation.

Researchers at the University of Zurich have used several
molecular biological methods to look for bacterial DNA in
tissue samples from patients with symptoms of Whipple’s
disease. They found some from an unknown species, which
they could classify as a member of the actinomycetes. Their
recent work has looked at samples from 28 patients to see if
there really are several varieties of this new species,
provisionally called Tropheryma whippelii. Their analyses
revealed three types, differing at specific points in a short
region of DNA. In addition, they checked on two side issues
by detecting only one type in each person, even when they
examined several different biopsies, and were unable to
detect infection with any other bacteria in the patients.

The big question from the group’s results is whether their
very small, but consistent, changes in DNA sequence are
real evidence for strains of T. whippeliiwhich are sufficiently
different to cause the variety of symptoms seen in patients.
At present, the only way to answer this conclusively requires
a large sample of bacterial cells, so it is back to the nineteenth
century quest to grow disease causing agents in culture.

H.P. Hinrikson et al.Detection of three different types of
‘Tropheryma whippelii’ directly from clinical specimens by sequencing,
single-strand conformation polymorphism (SSCP) analysis and type-
specific PCR of their 16S–23S ribosomal intergenic spacer region. Int
J Syst Bacteriol49, 1701–1706.
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Arctic sulfate-reducers
Germany. They have isolated
SRBs from Arctic mud
scooped up off the coast of
Svalbard in northern Norway,
in water temperatures down
to –1.7 °C. They took the
precaution of keeping the
sediments cold and oxygen-
free as they rapidly put
samples into laboratory
growth media on the deck 
of the ship.

Back in the lab, and after
several months work, they
ended up with 30 different
pure cultures of SRBs that
had never experienced a
temperature above 10 °C.
They then put five cultures
through a battery of
metabolic tests. Since
previously known SRBs
grow very slowly, the
researchers waited up to a
year to be sure of some test
results. However, their
patience was rewarded by
discovering that the strains
had a whole series of
differences, from both other
bacteria and each other.

The new strains were united
by an ability to grow well
below 0 °C. However, other
key characteristics of SRBs
split them into three groups
with features such as a
cellular fat composition
which had never been seen
before. After putting all 
the data together, the
researchers were confident
that they had obtained the
first members of three new
genera of bacteria that
might dominate the ecology
of cold sea sediments.

C. Knoblauch et al.
Psychrophilic sulfate-reducing
bacteria isolated from
permanently cold Arctic marine
sediments: description of
Desulfofrigus oceanensegen. nov.,
sp. nov., Desulfofrigus fragile
sp.nov., Desulfofaba gelidagen.
nov., sp.nov., Desulfotalea
psychrophilagen. nov., sp.nov.
and Desulfotalea arctica sp. nov.
Int J Syst Bacteriol49, 1631–1643.

HotoffthePress

ABOVE RIGHT:
A collaborative Japanese/Chilean
survey of HTLV-I in Chile included
an excursion to Easter Island, the
Polynesian island closest to the
South American mainland.
COURTESY THE IMAGE BANK

BELOW:
Phase contrast photomicrograph of
Desulfofaba gelida strain PSv29T.
Bar, 10 µm.
COURTESY C. KNOBLAUCH, MAX-
PLANCK-INSTITUTE FOR MARINE
MICROBIOLOGY, BREMEN, GERMANY
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Events in human history have left their mark on our diseases.
One tragic episode in South America in the nineteenth
century was probably the origin of unexpected results in a
survey of the virus that can cause T-cell leukaemia, and other
cancerous conditions, in adults. This virus, human T-cell
leukaemia virus type I (HTLV-I), is only transmitted between
people after close and frequent contact, such as during a
long-term sexual relationship or breast-feeding. It is most
prevalent in Africa and the continents surrounding the
Pacific Ocean, although it now exists in most parts of the
world. Distinctive types of the virus are found in Melanesia,
Japan and South America, but the Pacific islands of
Micronesia and Polynesia are surprisingly free of it.

A collaborative Japanese/Chilean survey of HTLV-I in Chile
included an excursion to Easter Island, the Polynesian island
closest to the South American mainland. They collected
blood samples from 138 of its inhabitants and tested them
for the virus. Only one person was infected, a 58-year-old
woman of the Rapa Nui, the indigenous inhabitants of the
island. The strain of virus was similar to ones found in South
America, rather than Melanesia. 

This is rather puzzling since, despite the voyage of Thor
Heyerdahl on Kon-Tiki in the 1940s, there is now a
consensus that the Rapa Nui came to Easter Island about
400 A.D. from Polynesia. However, contact between the
island and the mainland in recent centuries has been far
from beneficial. For example, in the nineteenth century
Peruvian slavers carried away almost all of the island’s men,
and when some returned they brought a lethal epidemic of
smallpox with them. After Easter Island was annexed by
Chile in 1888 many people migrated there from South
America. Indeed, blood-typing of the HTLV-I infected
woman showed that she was of mixed Amerindian and
Maori ancestry. The source of the virus is therefore much
more likely to be South America from recent contact, rather
than from Melanesia centuries ago.

■ S. Ohkura et al. Identification and phylogenetic characterization
of a human T-cell leukaemia virus type I isolate from a native
inhabitant (Rapa Nui) of Easter Island. J Gen Virol80, 1995–2001.

Trouble in paradise

There is currently much
debate about the nature of
bacterial species. After all,
most bacterial cells have
such an undistinguished
appearance that
microbiologists resorted to
biochemical and genetic
characteristics for
identification purposes
decades ago. This
accumulation of knowledge
is throwing up evidence of
bacterial species with the
same biochemical
characteristics despite
extensive rearrangements
to their genetic structure. 

Resolving these
contradictions will require
detailed analysis of bacteria
from similar ecological
situations. Microbiologists
have always concentrated
on bacteria from humans
and domestic animals. 
As a consequence, the
Enterobacteriaceae, a family
of commensal bacteria 
from the gastrointestinal
tract, are probably the best
characterized group. The gut
provides a broadly similar
home, but to really delve into
ecology, a wider range of
hosts and geographical
situations is needed.

This is where Australia
comes into its own. All three
living groups of mammals
are found there. The
platypuses and echidnas are
mammals, despite laying
eggs, and are the only
surviving monotremes. In
addition there are many
species of marsupial
mammals, distinguished by
carrying their young in a
pouch. The third group of
mammals are the
eutherians, which includes
humans and other species
introduced to Australia.
However, there are native
eutherian mammals in
Australia, which belong to
the bat and rodent families,

Microbial diversity in the guts of Australian
mammals

which provide a better
comparison with its other
indigenous mammals. In
addition to the evolutionary
distance between these
three groups, individual
mammal families have very
different diets. Some are
omnivorous, others eat
exclusively leaves, or pollen
and nectar. Still other groups
are carnivorous.

David Gordon and his
colleagues Frances
FitzGibbon and Joannah Lee
at the Australian National
University in Canberra have
been examining the flora
from a broad range of hosts
and localities. They have
worked for over 5 years with
field scientists to build up a
collection of 951 bacterial
isolates from the fresh dung
of more than 600 individual
mammals, representing 79
species from 16 families.
They used well known
methods to isolate and
identify Enterobacteriaceae
species. Almost half the
bacteria turned out to be
isolates of Escherichia coli,
which is usually accepted as
the most common member
of the aerobic gut flora of
warm-blooded vertebrates.
However, the other bacteria
were isolates of another 23
species, along with a small
number which could not be
identified and probably
represent several brand new
species.

To make sense of this 
large amount of data, the
researchers decided to
apply statistical methods 
to relate the number of
bacterial species in a
particular host to mammal
families and Australian
states. They concluded that
the mean number of
bacterial species varied
significantly among
mammal families, and also
with geographical location.

Mammalian hosts from the
state of Queensland and the
Northern Territory had a
more diverse bacterial flora
than those from other states.
The family of marsupial
ringtailed possums and
gliders (Petauridae) and the
eutherian mammal group of
bats (Vespertilionidae)
contained a conspicuously
diverse collection of enteric
bacteria while the wallabies
and kangaroos
(Macropodidae) and the
solitary brushtail possums
(Phalangeridae) yielded few
species in their droppings. 

Some mammal families 
had particularly distinctive
bacteria in their droppings.
For example, the insect-
eating bats, had Klebsiella
oxytocamore frequently
than any other group. This
species of Klebsiella is often
found in insects and may
simply be passing through
the bat’s guts. The nature 
of an animal's diet is an
important factor in
determining the kinds of
bacteria to which it is
exposed. However, the
results of these studies also
suggest that bacteria may
be adapted to the specific
environments found within
different kinds of mammals
and to the climatic
conditions where these
animals live. Bacteria living
in a gut have to survive in this
environment as well as in the
animals droppings if they are
to be eaten and so return to
the gut.

D.M. Gordon & F. FitzGibbon.
The distribution of enteric
bacteria from Australian
mammals: host and
geographical effects. Microbiology
145, 2663–2671.

D.M. Gordon & J. Lee. The
genetic structure of enteric
bacteria from Australian
mammals. Microbiology145,
2673–2682.
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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)
will be published bimonthly (from January 2000) on
behalf of the IUMS in conjunction with the ICSB.

Members may purchase SGM journals at concessionary
rates. See p. 178 or contact the Membership Office for
details.

Information on commercial subscriptions is available from
the Journals Sales Office.

The few bacteria that cause disease attract much more
attention than the vast majority which are positively
beneficial, or at least harmless inhabitants of this planet. 
But what characteristics do bacteria need to be pathogens?
Sometimes the answer is not always obvious.

For example, some bacteria only cause infections some 
of the time. It is perfectly normal for coagulase-negative
staphylococci to live on human skin and they occasionally
cause clinical infections. One species, Staphylococcus
caprae, has been detected infecting some people after
surgery to repair or replace damaged bones. Researchers at
the National Reference Centre for Staphylococci in France
have been testing strains of S. caprae to see how these
pathogenic isolates differ from ones obtained from their
normal habitat, namely goat’s milk.

The outcome was that their tests on S. capraestrains 
could not distinguish those isolated from infections from
those isolated from goat’s milk. In addition, all the strains had
the capacity to produce the sort of proteins and slimy
polysaccharides that are known to enhance pathogenicity in
bacteria. The clinical isolates had all survived the antibiotics
given to the patients to try to clear their infections, and the
slime might have protected them. However, since the
capacity to synthesize this slime is also present in the
apparently harmless strains, the situation is obviously not
one where slime production equals pathogenicity.

While an understanding of how the benign S. capraecan
occasionally turn vicious is obviously at an early stage, much
more is known about some pathogens. For example,
Haemophilus influenzae type b regularly causes infections
in both the upper and lower respiratory tract as well as
occasionally launching into an invasive disease that can
result in meningitis. One reason for its success is its complex
lipopolysaccharide (LPS) coating. Genes involved in its
synthesis, along with several others, all contain a feature
which encourages the bacterial cell to make an occasional
mistake and so create a new coating. Since the LPS is the
way the bacteria evade the host’s immune system, being
able to suddenly change its coat is a distinct advantage for
this pathogen. 

Researchers at the University of Manchester have been
looking at how changes in these genes affect the way H.
influenzaecolonizes animals. They inoculated baby rats in
their noses or abdomens with one strain of H. influenzaeand
then looked for the bacteria in samples of blood,
cerebrospinal fluid (CSF) and nasal washings 2 days later.
They were particularly interested to see if there had been
any changes to two genes involved in LPS production or to a
third one which has a similar structure but an unknown role.

One of the two genes required for LPS production was
unaffected by finding itself in a rat’s nose instead of a
laboratory culture. However, new variants of the other one
had started to appear, while the third gene was almost
entirely replaced by a new and functional version.

After injecting the bacteria into the rats’ abdomens, the
results were different. Several new versions of the genes

appeared, sometimes different ones in CSF and blood from
the same animal. This time it was the other LPS gene that
turned out to be important, with new functional variants
predominating. The implication from these results is that
different versions of the LPS are advantageous to bacteria
colonizing different sites in the body.

One further aspect of the success of a bacterial pathogen
can be its ability to move or change shape. Helicobacter
pylori, after some controversy, is now recognized as the
major cause of peptic ulcers and non-autoimmune gastritis,
as well as being a factor in gastric carcinoma. Its cells are
helical in shape and move by twirling their flagella. However,
non-moving, spherical cells can appear in old laboratory
cultures and have occasionally been seen in samples from
patients. The importance of this change has been debated
but researchers at the Imperial College School of Medicine
and from the University of Westminster have now worked
out the relationship between these two forms.

They grew H. pylori in both batch culture, where the cells
gradually ran out of nutrients, and in a continuous culture
system, where they could keep the cells constantly supplied
with any level of nutrients they chose. As the cultures grew,
the scientists took out cells to monitor their motility and
shape with a computerized image analysis system and an
electron microscope. It soon became apparent that the
bacteria moved around vigorously when growing rapidly. The
cells themselves were helical, but when nutrients started to
run out they gradually became spherical and stopped
moving because they had lost their flagella. When the
researchers looked at H. pylori cells in biopsies, they could
see helical cells within the mucus close to the stomach
surface. Their results confirm the idea that motility is an
important ability for all strains of H. pylori that colonize a
stomach. This, along with their helical shape, implies that the
bacteria are constantly growing, fed by plasma exuding from
the damaged stomach tissues. Any non-motile spherical
cells will be rapidly removed from the stomach and might
have a role in transmitting the bacteria to a new host.

J. Allegnet et al.Tracking adhesion factors in Staphylococcus caprae
strains responsible for human bone infections following implantation
of orthopaedic material. Microbiology145, 2033–2042.

S.L. Hosking et al.Phase variation of lic1A, lic2A and lic3A in
colonization of the nasopharynx, bloodstream and cerebrospinal fluid
by Haemophilus influenzae type b. Microbiology145, 3005–3011.

M.L. Worku et al.The relationship between Helicobacter pylori
motility, morphology and phase of growth: implications for gastric
colonization and pathology. Microbiology145, 2803–2811.

Secrets of pathogenicity

ABOVE:
Electron micrographs of 
negatively stained preparations of
Helicobacter pylori in the decline
phase of growth, illustrating early
(upper) and late (lower) stages in
the genesis of coccoidal forms of
the bacterium. Bars, 500 µm.
COURTESY M. WORKU, IMPERIAL
COLLEGE SCHOOL OF MEDICINE AT 
ST MARY’S, LONDON
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Since its launch in 1994,
Microbiologyhas published
many lively and informative
Reviews. These have
provided an excellent
resource for those engaged
in microbiological research
and teaching. In response to
comments from readers and
suggestions by the Editorial
Board, the Editors have
decided to build on the
success of this section by
establishing a new 
Mini-reviews series to
highlight topics of breaking
interest. Paul Rainey
(University of Oxford) has
recently been appointed as
Reviews Editor for
Microbiologyand he will 
be responsible for
establishing this new series.
He will also co-ordinate the
commissioning of regular
full-length Reviews, which
was formerly done by the
Editor-in-Chief. 

Microbiologyaims in the
future to publish at least one
Mini-review, plus, if possible,
a full-length review, per
monthly issue. The Reviews
and Mini-reviews will cover
the broadest possible range
of topics of current interest.

The Reviews Editor will
commission Reviews and
Mini-reviews on subjects
considered of importance
and wide interest by the
Editors and Editorial Board
of Microbiology. However,
unsolicited proposals for
Reviews and Mini-Reviews
are always welcomed:
authors are advised to send
their proposal before
submitting a manuscript.
Authors should bear in mind
that Microbiologyattracts 
a wide range of readers 
who are not necessarily
specialists, and should pitch
their text accordingly,
providing enough
background information 

Visitors to the on-line versions of the SGM journals will 
know that since the sites went ‘live’ at the end of May, they
have contained header information (title, authors, abstracts,
etc.) and full text PDF files for each article, as well as useful
features such as tables of contents of forthcoming issues.
Work has been going on in collaboration with our printers,
Cambridge University Press, on bringing the full text SGML
of articles to a form fit for conversion to full text HTML at
HighWire. This has involved a number of upgrades to
programs at CUP and automation of several tasks
previously done manually.

SGML for three complete issues of JGV was run through
the ‘integrity testing’ procedure at HighWire and referred
back to CUP for further modification. When it was judged to
have reached a state of publishable quality, we were able to
show the green light for it to go into production. On 18
October, the JGV site went live with full text HTML for the
current (November) issue and for October, September and
August as well. Further back content to January 1999 will
be added as issues are processed. 

The full text HTML articles offer a number of features 
and functions not available in the PDF versions, including
inter-journal linking and enhanced searching facilities. PDFs
are available in parallel for those wishing to print off a 
paper version.

HighWire have now started integrity testing of entire 
issues of Microbiologyand a report on the first one through
is eagerly awaited. It is hoped that the experience gained in
bringing the JGV SGML to publishable quality will ensure
that Microbiologywill go through this phase at a faster pace,
although it will undoubtedly have a few features of its own to
iron out. And then we will get on with International Journal of
Systematic Bacteriology. It is a busy time!

●Ron Fraser, Executive Secretary

Journal of General Virology
(JGV) has appointed its first
Editor in the United States.
Dr John P. Moore works at
The Aaron Diamond AIDS
Research Center, New York,
on human immunodeficiency
virus (HIV), focussing
especially on the envelope
glycoproteins.

In addition to boosting 
the expertise of JGV in this
crucial area the appointment
of John Moore gives the
Journal a vital Editorial
presence in the States and
an insight into current 
trends there.

Originally from Liverpool, UK,
John studied biochemistry
at Cambridge University,
where he went on to do a
PhD on activation of 
T-lymphocyte growth. After
postdoctoral research in the
same subject, he transferred
his attention to HIV and
worked on the British AIDS
Vaccine Project. Following
stints in Glasgow and
London, John moved to 
New York in 1992.

New submissions to JGV on
human retroviruses should
be sent to:

John Moore
The Aaron Diamond AIDS
Research Centre
455 First Avenue
7th Floor
New York, NY 10016
USA

Fax +1 212 725 1126
e-mail John.Moore@ 
adarc.org

Reviews in Microbiology –
less is more

to place the topic in the
broader context of
microbiology.

All Reviews and 
Mini-reviews submitted to
Microbiology, whether
commissioned or
unsolicited, will be subject 
to rigorous independent
peer review.

Those with concepts for
Reviews or Mini-reviews
should contact:

Paul Rainey
Reviews Editor –
Microbiology
Department of Plant
Sciences
University of Oxford
South Parks Road
Oxford OX1 3RB
UK

Tel +44 1865 275000
Fax +44 1865 275074
e-mail prainey@worf.molbiol.
ox.ac.uk

●Jon Saunders,
Microbiology Editor-in-Chief

Highwire Update – Full text
HTML now available for JGV

JGV USA


