
Novel bacterium that
degrades lindane
■R. Nalin, P. Simonet, T. M. Vogel & P. Normand

Lindane has been used as an insecticide and
weedkiller for many years, and has recently made the
headlines in the UK because of a possible link with
breast cancer. Its attractiveness as a protectant is 
also its problem – it persists for a long time in the
environment. This is caused by its chemistry. Biological
systems have difficulty in degrading chemicals
containing chlorine atoms, and lindane has six of 
them. This allows lindane to accumulate in tissues,
particularly fatty tissues such as the breast. Renaud
Nalin and co-workers have been studying one of the
few bacteria that are known to degrade lindane.

The bacterium, originally called strain RP5557, was
isolated from soil taken from a wood treatment site and
kept isolated for over 18 months with lindane as its
only food source. To determine its identity, features
such as its ability to grow on over 58 food sources
other than lindane were tested. This indicated that
RP5557 resembled a member of the genus
Pseudomonas, but with some significant differences.
To pin down its identity precisely the researchers
sequenced part of one of its genes. The difference
between this and every other bacterial sequence in 
the public databases indicated to the authors that 
they had found a new bacterial genus, which they
named Rhodanobacter lindaniclasticus. Looking into
the future, it is interesting to speculate that organisms
such as R. lindaniclasticusmay have a rôle in cleaning
up our environment.

■Rhodanobacter lindaniclasticusgen. nov., sp. nov., a 
lindane-degrading bacterium. Int J Syst Bacteriol49, 19–23.
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Prions and the species barrier
■A.F. Hill, M. Antoniou & J. Collinge

Information about prions, the causal agents of diseases 
like BSE and scrapie, continues to accumulate slowly. After
surprising scientists with a way to transmit genetic
information without nucleic acids, the exact relationship
between prion protein and disease is still unclear. The fact
that a version of the prion protein is present in all animal cells
means that something special must have happened to it in
those unfortunate enough to suffer from a spongiform
encephalopathy. The current idea is that the protein has
changed shape, with disaster following. One way of
checking for this change is to see how well the prion protein
resists damage by protein-degrading enzymes. The type
found in diseased brain is surprisingly resistant. A few years
ago, it was discovered that ‘normal’ prion protein could be
changed into the ‘disease’ form by mixing the two together in
the laboratory. The ‘normal’ protein was gradually subverted.
The question that then arose was whether this test-tube
conversion produced exactly the same kind of disease-
causing protein that occurs in nature? 

The authors have tried to answer this. Animals often have
their own version of the prion protein that resists attempts at

One of the most exciting
discoveries about bacteria in
recent years is that many
can communicate with each
other using exotic chemicals
as signals. For example,
acylated homoserine
lactones encourage many
bacteria to colonize
surfaces, particularly those
of plants and animals. A
group at the University of
New South Wales in
Australia has been studying
how one of their local
seaweeds, a red alga called
Delisea pulchra, protects
itself from bacteria that try to
grow on it. It is remarkably
free of bacterial squatters
when compared with other
algae. D. pulchraproduces
over 20 compounds in
specialized gland cells on its
surface which are
chemically similar to
bacterial signal molecules.
The authors have now
demonstrated that some of
these compounds can enter

bacterial cells and interfere
with an essential step in the
signalling process. 

They made use of a system
derived from a marine
bacterium where the signal
molecule triggers the
production of light. This
involves at least two stages.
First, the bacteria synthesize
or absorb a signal molecule
that must then bind to one
particular protein within the
cell. This binding alters the
activity of that protein so that
it triggers production of the
protein system required for
light generation by the
bacteria. This makes a good
paradigm for study because
the end-product of glowing
bacteria is easy to detect.
Several of the algal
chemicals prevent light
production and the group
wanted to know exactly how
this happened. Through
adding mixtures of bacterial
and algal chemicals to
bacterial cells, they could

see that the algal chemicals
displaced the real bacterial
signal molecules. This
interfered specifically with
light production and out of
400 proteins the algal
chemicals made just 12 go
missing. Three of these were
ones required for light
production. As far as the
bacteria are concerned, the
seaweed has become
invisible.

■Evidence that halogenated
furanones from Delisea pulchra
inhibit acylated homoserine
lactone (AHL)-mediated gene
expression by displacing the
AHL signal from its receptor
protein.Microbiology145,
283–291.

conversion to the ‘disease’ form by prions from other
species. This is certainly true for mice dosed with hamster
prions. However, if parts of the prion gene in mice are
swopped for bits of the hamster gene, the mice can become
diseased if given hamster prions. What is more, the mixed
mouse/ hamster prions produced by these transgenic mice
will cause disease in completely normal mice. So, disease-
causing hamster prions and ‘normal’ mouse/hamster prions
have been mixed together in the lab. The outcome was that
some of the mouse/hamster prions became much more
resistant to protein-degrading enzymes. The key part of the
experiment was whether this mixture could cause disease if
injected into normal mice. A year and a half later, the brains of
these mice were still healthy. The authors point out that it
only takes about 6 months for mice to show signs of prion
disease. Acquisition of enzyme resistance may therefore not
be a simple test for the simultaneous creation of disease-
causing prions.

■Protease-resistant prion protein produced in vitro lacks detectable
infectivity. J Gen Virol80, 11– 14.

Cellular communication
■M. Manefield, R. de Nys, N. Kumar, R. Read, M. Givskov, P. Steinberg & 
S. Kjelleberg
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BSE
equivalent in
sheep?
■ J. Hope, S. C. E. R.
Wood, C. R. Birkett, 
A. Chong, M. E. Bruce, 
D. Cairns, W. Goldmann,
N. Hunter & C. J. Bostock

One current concern about
BSE is that, whatever its 
origin, it may have found its
way into British sheep. It is
certainly possible to infect
sheep deliberately with
BSE. Researchers at the
BBSRC Institute for Animal
Health and the BBSRC and
MRC Neuropathogenesis
Unit are now part way
through a study to see how
easily they can detect BSE
in sheep, and whether it 
can be distinguished from
scrapie, a natural prion 
disease of sheep. This is
being done by looking at
both the disease symptoms
in mice inoculated with
extracts from sheep brains
and the biochemical 
characteristics of prion 
proteins in sheep extracts.
Samples have been 
extracted from healthy
sheep, from an experimental
study where the sheep had
been deliberately infected
with BSE or scrapie and
from preserved brains from
natural cases of scrapie. To
provide an objective
assessment, the whole
study has been performed
‘double-blind’, so that the
samples are only known by 
a code number during the
measurements. The mouse
studies continue, but data
from the biochemical
studies has now been
reported.

In BSE, the normal cellular
prion protein is changed into
an insoluble, degradation-
resistant form in the brain.
Subtle details of its structure
can be used as molecular
signatures for individual

In this new feature
science journalist
Meriel Jones looks
at some papers in
current issues of
the Society’s
journals which
highlight new 
and exciting
developments in
microbiological
research.

Disease in humans is rarely
caused by fungi
■B. Overdijk, G. J. Van Steijn & F. C. Odds

Chitin is a polymer of carbohydrates that makes up the 
cell wall of many fungi and the exoskeleton of insects.
Neither of these gets into animal tissues very often and it
was therefore a rather surprising discovery a few years ago
that human serum contained something that could take
chitin apart, called chitinase. Fungal diseases within animals
are quite unusual and can be difficult to treat, so new 
information is always valuable. The Dutch researchers
Bernard Overdijk and Gé Van Steijn have therefore been
pursuing the animal chitinase story with their colleague
Frank Odds from the Janssen Research Foundation.

One of these pathogenic fungi is Aspergillus fumigatus,
which can grow throughout the animal’s body causing 
the serious disease aspergillosis. There are two forms of 
the chitinase enzyme in guinea pigs but only the amount 
of the larger enzyme increases during infection. The
researchers found chitinase in organs that have a major rôle
in the immune system, like the spleen, even in healthy guinea
pigs. Another tissue containing a substantial amount of
chitinase was the lungs, which have a constant rôle in
defence against air-borne pathogens, including fungal
spores. However, the relative amount in other tissues, 
particularly the serum, heart and brain which initially 
contained very little chitinase, increased by up to 400-fold
during infection. This work is helping to fill in the picture of
one of our innate defences against disease.

■Distribution of chitinase in guinea pig tissues and increases 
in levels of this enzyme after systemic infection with Aspergillus
fumigatus. Microbiology145, 259–269.

strains of prions, which
seem to stay constant as the
disease is transmitted from
one animal to another. The
authors investigated how
many types they could
detect in extracts from the
sheep brains. They found
that they could classify their
samples into four categories.
Two of the categories
included 11 extracts from
the scrapie-infected animals
and the third included
samples that did not give 
satisfactory biochemical
results. The final group was
the most intriguing. It was
from four experimental
infections, two with scrapie
and two with BSE. As the
authors point out, this does
not prove that these two 
are the same. Indeed, this
scrapie infection originated
in 1970, some 15 years
before the outbreak of BSE.
Their other experiments
have also shown a striking
difference between the two
in that this strain of scrapie,
unlike BSE, has been very
difficult to transmit to mice.
So, while biochemical tests
can easily distinguish some
strains of scrapie from BSE,
a fuller picture may require
more complicated methods.

■Molecular analysis of 
ovine prion protein identifies
similarities between BSE and 
an experimental isolate of 
natural scrapie, CH1641. 
J Gen Virol80, 1–4.
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Why does the bubonic
plague bacterium store iron?
■ J. W. Lillard Jr, S. W. Bearden, J. D. Fetherston & 
R. D. Perry

The disease bubonic plague is still feared, although there 
are now only a few thousand cases each year. It comes with
echoes from Europe’s past, when it killed about one-third of
the population in the 14th century. One feature the plague
bacterium shares with several other pathogens is the ability
to store the iron-containing blood pigment haemin. This
characteristic is essential for causing infection in fleas,
which are a key link in transmission of bubonic plague to
humans. What has never been clear is whether this storage
ability is also needed for successful infection of people.

An efficient iron acquisition strategy can be essential to a
pathogen. Iron atoms are needed, in small quantities, in
several important cell functions. These include transporting
and storing oxygen in blood and tissues. The red colour of
blood comes from the iron-containing protein haemoglobin
which has the transport job. Fleas get their iron by biting
people and sucking their blood. They then digest it in their
guts where the plague bacterium, Yersinia pestis, can
intercept haemin from partially digested haemoglobin. The
bacteria store such large amounts of it, or even pure iron, on
their surfaces that they turn a greenish-brown. The question
is: what is it for?

The conventional answer is that Y. pestis cells use the
haemin as an iron resource once they are spat into a person
during the flea’s next meal. Since one way that animals
defend themselves from bacteria is by making sure that all
their iron is tightly locked up, invading microbes have to work
to prise it free. Diseases like cholera are primed for success
through bacteria invading with their own iron supplies.
However, when the authors grew Y. pestis in laboratory
growth media containing virtually no iron for generation after
generation, those that started off covered with haemin or
iron fared no better than ones without. The bacteria seemed
to be incapable of extracting iron from this store. 

An alternative use for it might be as protection against the
white blood cells that rush to the flea bite and start to douse
foreign cells with peroxides and other toxic chemicals. Iron
compounds can catalyse their decomposition. The iron-
covered bacteria were certainly better at surviving hydrogen
peroxide in laboratory media and could attach themselves to
human cells, but they survived no better when offered to
white cells for inspection. With all these negative findings,
could a haemin coat really had any effect on the virulence of
Y. pestis? Using molecular biological methods two strains
were created, identical apart from the fact that one could
cover itself in haemin and the other could not. The authors
injected these under the skin of mice to mimic flea bites. If
anything, the strain that could not bind haemin was more
virulent. The conclusion was that, despite its importance
during infection of fleas, the ability to adsorb haemin really is
not important for virulence of Y. pestis to mammals.

■The haemin storage (Hms+) phenotype of Yersinia pestis is not
essential for the pathogenesis of bubonic plague in mammals.
Microbiology145, 197–209.

Diversity of soil bacteria – 
a new approach
■Å. Aakra, J. B. Utåker & I. F. Nes

Ammonia-oxidizing bacteria are a crucial part of the 
nitrogen cycle on this planet. They are the only organisms
that can oxidize substantial amounts of ammonia waste
products to nitrite, the first step in the cycle. They also have
the frustrating character of growing very, very slowly, making
conventional bacteriological studies difficult. This has meant
that it has been impossible to determine the true diversity of
these soil bacteria. Nevertheless, their importance has
provoked a lot of scientific attention. Scientists quickly
realized that the techniques of molecular biology, which
require very small amounts of material, could be ideal for
their investigations.

Proteins are synthesized on ribosomes in a process that 
is both complex and essential for life. The rRNA genes,
encoding parts of the structure of ribosomes, have thus
been exploited for both identifying and detecting bacteria
since changes happen rarely over evolutionary time. Even
the DNA between these genes (the so-called spacer) is
increasingly being used. It turns out that some regions are
identical across broad groups of bacteria while others are
unique at the genus or even the species level. 

Ågot Aakra and co-workers have now studied the spacer
region in ammonia-oxidizers. They discovered that it had a
unique sequence in each ammonia-oxidizing isolate, while
its length seemed to be species-specific. This technique will
be used in the future to determine the true diversity of
ammonia-oxidizing bacteria without going through the
laborious process of cultivating them first.

■RFLP of rRNA genes and sequencing of the 16S–23S 
rDNA intergenic spacer region of ammonia-oxidizing bacteria: 
a phylogenetic approach. Int J Syst Bacteriol49, 123–130.
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