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HotoffthePress

Microbiology Today
Editor Meriel Jones
takes a look at some
papers in current
issues of the
Society’s journals
which highlight new
and exciting
developments in
microbiological
research.

A new weapon in the war
against TB
The bacteria that cause tuberculosis kill about three 
million people every year, and cause misery to many more.
Although both vaccination and antibiotics work well against
some strains of Mycobacterium tuberculosis, other strains,
and its close relatives, have developed methods to shrug off
these efforts. In addition, no one really understands exactly
how mycobacteria evade the immune system and cause
disease. Canadian researchers, led by Edith Dullaghan at
the University of British Columbia, have been developing a
new technique to compare all the genes from several strains
of these bacteria to search for ones that are essential for
causing disease, or to pinpoint vulnerabilities that could lead
to new treatments. They call it two-dimensional bacterial
genome scanning, or 2DBGS for short.

This technique involves isolating the DNA from the bacteria
and then using enzymes to cut it up into small pieces. Then
they separate the bits on a gel, as in DNA fingerprinting,
except that the researchers use two characteristics, not one,
to separate the pieces. The result is a slab of gel that looks
as if it has caught the droplets from the spray-can of a
graffiti artist. An arc of dots runs diagonally across the gel,
each corresponding to an individual snippet of DNA.
Although they are all smeared together at one edge, away
from it individual spots stand out.

Unlike spray paint, the pattern of these dots is remarkably
reproducible. Simply looking at a small region is enough to
identify Mycobacteriumspecies and strains. Indeed, when
the researchers compared two strains that they knew were
identical except for a small change in one gene, all the spots
were in the same places except for the one corresponding
to that gene. Although their work is very much ‘proof-of-
concept’ at present, 2DBGS is an addition to the methods
that will be needed to unravel the genetic differences
between virulent and avirulent forms of mycobacteria.

Dullaghan, E.M., Malloff, C.A., Li, A.H., Lam, W.L. & Stokes,
R.W. (2002).Two-dimensional bacterial genome display: a method
for the genomic analysis of mycobacteria. Microbiology148,
3111–3117.

Although vaccination
campaigns have
significantly reduced the
number of measles cases
worldwide, there are still
outbreaks of the disease,
even in Europe. According to
WHO and UNICEF, there
have been 30 million cases
in recent years, resulting in
900,000 deaths, most of
them occurring in regions
with a low rate of vaccination
and malnutrition. However,
the proportion of children
who are vaccinated 
varies, even in Europe, and
researchers at the Robert
Koch Institute in Berlin have
recently pulled together
information to give a
fascinating insight into the
effects of different rates 
of vaccination.

Vaccination against 
measles was introduced into
Germany in the 1970s. In
the former East Germany,
vaccination was compulsory,
and >95 % of children were
vaccinated. In the former
West Germany, it was
voluntary, and 60–70 % of
children were covered. After

reunification in 1990, the
rate remained high in the
East, and increased in the
West, so that now 90 % of 
6-year-olds are vaccinated.
Between 1999 and 2001,
the researchers monitored
the situation through a
German Measles Sentinel
programme. This involved a
network of 1,273
paediatricians and general
practitioners across the
country, to report cases and
collect clinical samples:
1,755 suspected measles
cases were reported, and
samples from about half
were tested in the
laboratory. 

Measles virus, like
everything, comes in
different versions called
genotypes. Its presence in
clinical samples can be
shown using the
polymerase chain reaction
for the detection of the viral
genome. Then the
researchers checked the
genotype from the
sequence of one of the virus
genes in about 12 % of the
confirmed cases. After

TOP RIGHT:
Identification of differences in a
virulent and avirulent laboratory
strain of M. tuberculosis. Strains
H37Ra and H37Rv were subjected
to 2DBGD after digestion with HinfI.
The two samples were run in
parallel in separate denaturing
gradient gels. Corresponding areas
of the gels (2.5 ×3.5 cm) from
H37Rv and H37Ra (inset boxes)
show numerous spots that are
identical between the two strains.
However, one spot (4) that is
present in H37Rv is absent from
H37Ra while another spot (6)
appears to migrate differently in
the two strains.
COURTESY E.M. DULLAGHAN, 
B.C. RESEARCH INSTITUTE FOR
CHILDREN'S AND WOMEN’S HEALTH,
VANCOUVER, CANADA

LOWER RIGHT:
Coloured transmission electron
micrograph of measles virus
particles budding out from an
infected cell (at bottom)
COURTESY NIBSC / SCIENCE PHOTO
LIBRARY

OPPOSITE PAGE:
Transmission electron micrograph
showing part of a negatively
stained cell of Halomonas
halocynthiae strain KMM 1376T.
Bar, 0.5 µm.
COURTESY DR  MANFRED ROHDE, GBF,
GERMANY
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Bacterial clock-watching
Animals, plants, fungi and some bacteria have biological
clocks. They have in-built circadian rhythms so many of their
activities change in a rhythmic fashion over about 24 hours.
This extends from obvious things like sleeping and waking
to the levels of individual proteins in the cell. It is all controlled
from a series of clock proteins that set up and maintain the
rhythms. In the cyanobacterium Synechococcuselongatus
three genes, kaiA, kaiBand kaiC, encode the clock proteins
and disruption of any kaigene affects the rhythm.

Researchers in Nagoya University in Japan are trying to
understand how these three proteins work. They already
knew that KaiA was crucial to establishing and maintaining
the rhythm, although the bacterium could still grow if this
protein was totally absent. It controls its own level within
each cell, and also increases the levels of KaiB and KaiC. To
understand KaiA better, the researchers devised a system to
measure the length of the circadian rhythm easily. To see the
rhythm, they inserted an extra gene that would make the
cells glow whenever they produced KaiB and KaiC. They
measured the brightness of the bacterial cells with a sensitive
camera that automatically recorded its waxing and waning.

To create the mutations, they exploited one of the well-
knownproblems with the polymerase chain reaction (PCR).
This reaction allows short lengths of DNA to be copied 
many times, and is the basis of many molecular biological
techniques. The problem is that because the reaction takes
place in a test-tube, if the enzyme makes a copying mistake,
all the cell’s usual methods for detection and correction are
missing. Molecular biologists go to great efforts to avoid
these errors, but the Japanese researchers realized that this
was a perfect way to create lots of random mutations within
the kaiAgene. They could put the mutated copies of the kaiA
gene back into the bacterial cells, let the cells grow and then
look for ones where the rhythm of brightness had changed,
indicating that the circadian rhythm had been affected.

Out of about 4,000 copies of the gene, almost a tenth
caused abnormalities in the circadian rhythm. In three-
quarters of these, the length of the rhythm was longer, and
the remainder were arrhythmic, with no obvious pattern at all.
These arrhythmic cells had a lot less activity of the kaiBand
kaiCgenes, confirming the researchers’ previous idea that
KaiA activated these genes. There was only a single cell
where a change to the kaiAgene had made the circadian
rhythm shorter. One obvious implication is that KaiA
somehow has a direct role in determining the timing of the
circadian rhythm. The researchers discovered that the
mutations affecting the length of the circadian rhythm were
clustered together in two regions of the KaiA protein. The
arrhythmic mutants had mutations in other parts of KaiA,
suggesting that different regions are important in controlling
the levels of KaiB and KaiC. The researchers intend to follow
up this study, to discover exactly how KaiA can play a dual
role in circadian time-keeping in this cyanobacterium.

Nishimura, H., Nakahira, Y., Imai, K., Tsuruhara, A., 
Kondo, H., Hayashi, H., Hirai, M., Saito, H. & Kondo, T. (2002).
Mutations in KaiA, a clock protein, extend the period of circadian
rhythm in the cyanobacterium Synechococcus elongatusPCC 7942.
Microbiology148, 2903–2909.

A peach of a new species
The sea peach, known to the scientific community as
Halocynthia aurantium, lives in the cold waters of the Arctic
Sea near Japan. It is a member of the ascidian (sea-squirts)
group of animals that spend their adult lives immobile and
attached to a rock where crabs and star-fish find it a tasty
meal. The barrel-shaped body of this animal is peach-
coloured and it lives alone or in small groups. A close relative
is picked, skinned, boiled and eaten in Korea and Japan, but
the sea peach has escaped the human table, although the
Hands and Mind Company in Japan is trying to develop a
market for freeze-dried sea-peach flakes.

For microbiologists of the Russian Academy of Sciences
and the German Collection of Micro-organisms and Cell
Cultures, one interesting feature of this animal is a bacterium
that they isolated from its gills. They ran it through a battery
of tests to discover what it was, and realized that it was a
brand new species. It fitted into the genus Halomonas, which
was recently redefined to accommodate a wide range of
bacteria that require a saline habitat. However, there were
sufficient differences in some of its fats, genes and the
compounds that it consumes, to distinguish it from any
known species. Considering its source, the researchers
decided that it was only appropriate to name it Halomonas
halocynthiae.

Romanenko, L.A., Schumann, P., Rohde, M., Mikhailov, V.V. 
& Stackebrandt, E. (2002).Halomonas halocynthiae sp. nov., isolated
from the marine ascidian Halocynthia aurantium. Int J Syst Evol
Microbiol52, 1767–1772.

amassing data for 2 years,
there were two very obvious
trends. First, there were
many fewer cases of
measles in eastern
Germany than in western or
southern regions, indicating
the protection given to
young children by a
consistently high rate of
vaccination. The other
feature was the assignment
of the genotypes. There
were one or two
predominant genotypes in
the west and south each
year, each involved in a
number of infections. This
pattern is typical of regions
of the world where the virus
circulates from child to child
as they act as a permanent
reservoir of infection. The
situation was very different
in the east, where there were
a few scattered cases,
caused by many different
varieties. It was very clear
that these infections did not
originate locally, but were
brought into the area.

The survey threw up a
number of cases caused by
a new genotype, D7. This
was interesting because its
nearest relative came from
an infection in Illinois, USA,
that had supposedly been
caught in Europe. There was
a dramatic shift from C2 and
D6 to D7 in one year in
Germany. The distinguishing
features of D7 are changes
in an antigen that the body’s
immune system uses to
recognize the measles virus.
However, the survey data
indicate that high rates of
vaccination in any case give
protection regardless of
genotype.

Santibanez, S., Tischer, A.,
Heider, A., Siedler, A. &
Hengel, H. (2002).Rapid
replacement of endemic measles
virus genotypes. J Gen Virol83,
2699–2708.
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Only time will reveal the 
full consequences to the
health of people living in the
UK of eating meat from
cows infected with BSE 
in the mid-1980s and 
early-1990s. So far, over
100 people have died from 
a disease that is probably
caused by infection with
the same agent that causes
BSE in cattle, a so-called
prion protein. Reasons for
the uncertainty are the
difficulty in detecting prions,
the decades that it may 
take before people show
any disease symptoms and
the lack of any treatment 
to offer. The disease is 
now called variant
Creutzfeldt–Jacob disease
(vCJD) because of its
similarity to the very rare
Creutzfeld–Jacob disease, 
a neurological disorder that
was identified in the early
years of the 20th century.

Nevertheless, many 
things have been done to 
try to eradicate the disease
in cattle and to remove any
further opportunities for
people to become exposed
to the cause of the disease.
One of these is changes to
the Blood Transfusion
Service in the UK, because
of the possibility that 
vCJD, unlike CJD, could be
transmitted through blood.
Recent results from a 
long-term experiment by
researchers at the Institute
for Animal Health in
Edinburgh and Compton 
are indicating that this 
might have been a very 
wise precaution. Two years
ago Dr Nora Hunter and
others reported that they
had managed to infect one

Transmission of prion disease  by blood
transfusion

sheep with BSE by using 
a blood transfusion from
another BSE-infected
sheep. In a recent paper in
JGV, they have reported 
on the progress of this 
study over the following 
two years. Another animal 
has developed symptoms
characteristic of the disease,
and two more appear to
have the very first signs of
illness. The remaining 19
sheep that have received
either whole blood or cells
from infected animals are
still in good health. 

The researchers have a
second group of 21 sheep
that have been infused with
blood and cells from sheep
that had naturally contracted
scrapie. This is a disease of
sheep, caused by a prion,
which has been present in
the UK for centuries and has
never, as far as anyone can
tell, been passed on to
people. Four of these sheep
became ill with scrapie. The
researchers confirmed their
identification of the disease
by testing the brains and
other tissues of these sheep
for prion proteins. Two
further groups of sheep, that
have received blood from
perfectly healthy sheep, 
have shown no signs of
neurological disease.

One of the most interesting,
and worrying, features of
these results is that several
of the transfusions were of
blood that came from pre-
clinical, apparently healthy
sheep. This suggests that
the level of infectivity in
animals that appear to be
perfectly healthy may be
much higher than anyone
had imagined. All the sheep

have so far taken around
600 days to start to show
signs of disease after the
blood transfusions. Several
have not reached this time
limit yet, so the researchers
do not know if the current
result of about 10% of
transfusions resulting in
disease is the final total, or
whether it will be higher.

Hunter, N., Foster, J., 
Chong, A., McCutcheon, S., 
Parnham, D., Eaton, S.,
MacKenzie, C. & Houston, F.
(2002).Transmission of prion
diseases by blood transfusion. 
J Gen Virol83, 2897–2905.

Turbot-charged systematics
Turbot is one of a number of species of fish that are being
farmed, as well as caught in the wild. It is important that the
young fish acquire the correct microflora in their gut, and
researchers at Ghent University have discovered that some
bacterial strains can actually help the fish-fry survive and
grow. They have now studied 22 different bacteria from the
guts of healthy young turbot to learn exactly what they are,
and whether particular molecular biological techniques are
more suitable than others for their identification. 

One technique allowed the researchers to generate a 
large number of bands of DNA, representing the whole of
the bacterial genome. Although the patterns were obviously
from members of the family Vibrionaceae, all 22 isolates fell
into a distinctive cluster that was completely separate from
all the currently known species of this family. When the
researchers tried comparing the sequences of a single
gene, they came up with a similar result; all the bacterial
strains from the turbot were similar to each other, but distinct
from other members of the Vibrionaceae. Other tests that
looked at the composition of bacterial DNA and also at
sensitivity to antibiotics, internal fatty acids and the 
sugars that they could digest, added to the picture of the
characteristics of these novel bacteria.

With all the data pointing in the same direction, the
researchers feel confident that they have discovered a new
bacterial genus, which they propose to call Enterovibrio, in
recognition of both its gut habitat and membership of the
Vibrionaceae family.

Thompson, F.L., Hoste, B., Thompson, C.C., Goris, J., 
Gomez-Gil, B., Huys, L., De Vos, P. & Swings, J. (2002).
Enterovibrio norvegicusgen. nov., sp. nov., isolated from the gut of
turbot (Scophthalmus maximus) larvae: a new member of the family
Vibrionaceae. Int J Syst Evol Microbiol52 (in press).

ABOVE:
The turbot has adapted to a life 
on the seabed and is a master of
camouflage. The turbot looks like
any other fish when it is born, but
as it matures the body flattens and
the right eye moves to the left side,
eventually to become the fish’s
topside.
COURTESY PAT O’REILLY
(WWW.FISHING-IN-WALES.COM)

Microbiology
mycobacteria
special issue
Microbiology’s October
2002 issue was a special
issue , partly devoted to
the molecular genetics 
and immunobiology 
of mycobacteria.  

For further information 
and an order form see
www.sgm.ac.uk/
mic_main.htm
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When is a pathogen not a
pathogen?
Molecular biology methods, which detect pieces of DNA,
have provided microbiologists with a puzzle. If they can
detect the DNA of a bacterial pathogen in something, but
cannot get the bacteria to grow, is it, or is it not, a potential
source of infection? The argument has continued, as both
DNA detection and bacterial culture methods have
improved. Researchers have also become more
knowledgeable about the lives of bacteria in the normal
environment, rather than in pampered laboratory conditions.
Consequently, there is intense interest in the hypothesis that
some bacteria can adopt a ‘viable but non-culturable’ state.
This proposes that some bacteria that are normally easy to
grow can change in adverse environments so that although
they are no longer detected by conventional culture
methods, they are still alive, and can perhaps be enticed to
grow again. The bacteria that appear to do this include major
pathogens, such as the bacteria that cause cholera and
various sorts of food poisoning, so it is obviously important to
get to the bottom of this potential for resurrection.

Researchers in the Departments of Microbiology and
Immunology in the Universities of Leicester and Newcastle
in the UK have now done a very careful evaluation of
Salmonella entericaserovar Typhimurium, which can cause
food poisoning. Apart from its being a real pathogen, they
chose this species because there are several methods to
detect it and its activities. Some have been used for over 20
years, so there is a lot of experience in how they work. One of
them, which involves injecting the bacteria into mice, is so
sensitive that it detects between 1 and 10 living bacteria.

The researchers grew the bacteria and then starved 
them for days to get cells that, although not capable of
reproduction, were still biochemically active. They used very
precise procedures to grow and test the bacteria so they
could be confident that their experiments were reproducible.
When they tried to infect mice with these cells, the animals
remained perfectly healthy, and the researchers could not
detect the bacteria in either the guts or droppings from the
mice. This was a very definite demonstration that this well-
known pathogen was unable to cause infections after it had
been through a particular procedure to convert its cells into
an active but non-culturable state. The researchers hope
that this example will encourage others to test the extent to
which temporarily non-culturable bacteria form a reservoir
for infectious diseases in a similarly precise fashion.

Smith, R.J., Newton, A.T., Harwood, C.R. & Barer, M.R.
(2002).Active but nonculturable cells of Salmonella enterica serovar
Typhimurium do not infect or colonize mice. Microbiology148, 
2717–2726.

A new look for the SGM journals

Things have been even
busier than normal in our
Editorial Offices in the last
few weeks. The acquisition 
of Journal of Medical
Microbiologyat the end of
2001 has brought the
number of journals that we
publish to four, and to enable
us to produce them as
efficiently as possible this
has necessitated the
harmonization of working
practices and journal design. A little history first. Over the
years, the editorial procedures and style of Microbiology
(formerly Journal of General Microbiology, published since
1947) and Journal of General Virology (published since
1967) have diverged considerably. When SGM acquired
International Journal of Systematic Bacteriology (now
International Journal of Systematic and Evolutionary
Microbiology), its format was based on that of Microbiology
and wherever possible, procedures were harmonized; JMM
has a completely different format again, and so to pull all four
journals together under the SGM ‘brand’, it was decided to
produce a new look for January 2003. To this end Ian
Atherton proposed some cover designs, the final one being
shown on the left, as well as new layouts for the inside
covers, the contents lists and articles themselves. As you
can imagine, this has been no small undertaking, and we
hope that the readers will approve. On the covers, the major
features are that each journal will have a colour that will
change each year, a picture that will change with each issue
and SGM is clearly identified as the publisher.

The articles will have a more modern and fresh look, and all
journals will use the same stylistic conventions – this should
have great benefits for the production side of the operation,
as those little differences can cause big problems. For
example, we will be able to use the same manuscript-
processing macros and share staff (including freelance
copy editors and proofreaders) across the journals more
easily. JMM will be introducing the name–year referencing
system and JGV will be introducing abbreviated journal
titles. On the pre-acceptance side of the operation, all
journals are using the ESPERE online submission and 
peer review system, and we are promoting more open
interactions between the Editors and the authors, although
referees are still anonymous.

An added factor in all this is that we are learning to work 
with JMM’s typesetters, Keytec, based at Bridport in Dorset.
The other three journals will from January 2003 be typeset
by Charlesworth, based at Huddersfield in Yorkshire, after 
a long and fruitful partnership with Cambridge University
Press. CUP will continue to publish our Symposium
Volumes. So far, all the signs are looking good, and we are
looking forward to an exciting, and hopefully not too 
eventful, start to 2003.

● Aidan Parte, Managing Editor, IJSEM and JMM


