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Witches’ brooms
A new disease of almonds, an economically important crop
in most Mediterranean countries, has emerged in the
Lebanon in recent years. Bushy clusters of twigs with small
yellowing leaves develop on the tree, called witches’ brooms
because of their unnatural appearance. No flowers or fruit
develop on the tightly packed twigs and normal parts of the
branches become starved. The witches’ brooms themselves
do not live long and after a few years the entire tree can die. 

These disease symptoms are caused by several pathogens,
but researchers at the Lebanese Agricultural Research
Institute in Zahle, working with French scientists from the
Institut National de la Recherche Agronomique at Villenave
d’Ornon have discovered that this particularly devastating
disease is caused by a phytoplasma. These are bacteria-like
organisms except that they lack a cell wall and cannot be
grown outside their host plants. Symptoms develop slowly,
and are frequently spread by sap-sucking insects, so that
once the symptoms are obvious, the pathogen may already
have spread to many other, apparently healthy, plants. The
European Union considers these infections so seriously 
that affected plants must be quarantined.

The researchers suspected that a phytoplasma caused 
the disease because they had detected typical phytoplasma
genetic material within diseased almond trees. They have
now reported a detailed examination of the pathogen, and 
a specific test for it in a recent issue of IJSEM. Electron
microscopy revealed the characteristically small and
irregular phytoplasma cells in the sieve tubes of petioles 
and midveins of infected leaves. 

DNA was extracted from both symptomatic and healthy
midveins and tested for DNA typical of phytoplasmas. This
involved using two short pieces of DNA that should match 
all phytoplasmas, along with an enzyme to copy the DNA
between the pieces. Phytoplasma DNA was consistently
detected only in the diseased plants, and the sequence of
the DNA copy was very similar, but not identical to other
phytoplasmas. The nearest ones were members of the
pigeon pea witches’-broom group, rather than phytoplasmas
that infect other fruit trees. Worryingly, the sequence was
virtually identical to one from a phytoplasma detected in Iran
that was implicated in ‘almond brooming disease’,
suggesting that the pathogen might be present and
spreading across the Middle East. This new phytoplasma
has been given the Candidatusdesignation (owing to its
non-culturability) ‘CandidatusPhytoplasma phoenicium’ 
sp. nov.
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Sensitive test for hepatitis B
More than 350 million people across the world suffer
persistent liver disease caused by hepatitis B virus (HBV)
even though vaccination and antiviral drugs are reducing 
the number of new infections. The exact level of viral DNA 
in blood fluids is a useful way to monitor the progress of
antiviral therapy, and there are several commercially
available methods. One of the current favourites is the
Hybrid Capture II HBV Test (HBII) from the Diagene
Corporation. Although it is not as accurate or sensitive 
as some others, it beats them on technical simplicity,
reproducibility and lack of susceptibility to contamination.

Researchers at Queen Mary Hospital in the University of
Hong Kong have been comparing it with a new method that
uses LightCycler real-time PCR (LC-PCR) from Roche
Diagnostics to see if the latter offers any advantages. This
exploits recent developments in the equipment for doing
PCR, the Nobel Prize-winning technique used to make
millions of copies of a specific sequence of DNA. The new
instruments allow the build-up of DNA copies to be
detected continuously, rather than only at the end of the
reaction. This cuts out many of the time-consuming steps
that used to be required when using PCR to amplify a DNA
sequence. The Chinese researchers have been working on
methods of HBV detection for almost a decade and have
been able to use all their experience to design and conduct 
a comparison of the two methods. 

Neither method yielded a positive result from 45 people 
who were free of HBV infection, indicating that they both
had excellent specificity for HBV. However, of 120 people
who were infected, LC-PCR correctly identified 95 % of
them, while HCII only detected 56 %. The difference was
primarily due to the sensitivity of the assays. LC-PCR could
detect as few as 250 copies of the viral DNA per millilitre 
of blood, while the detection limit of HCII was almost 600
times higher. One other big difference between the methods
was that, starting from blood serum, LC-PCR only took 2.5
hours to produce a result. The researchers concluded that
LC-PCR certainly offers another option for both clinicians
and researchers who want to monitor a patient’s viral load. 
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Development of antifungals
against the black yeast
The black yeast Aureobasidium pullulans is unusual.
Although its usual habitat is decaying wood, it can be an
opportunistic pathogen of plants, and also animals, 
including humans. It has been found in a number of very
unpleasant infections, usually in patients who are already
immunocompromised. Treating these conditions is difficult,
because there are only subtle differences between a 
fungus and a human that can be exploited for antifungal
therapies.

Researchers at Masaryk University in the Czech Republic
have worked with colleagues at Chiba University in Japan 
to study the development and organization of A. pullulans,
hoping to find clues for new antifungal drugs. Their
observations are also intrinsically interesting because, unlike
other yeasts, the cells in one culture can exist in a variety of
sizes and shapes with variable numbers of nuclei. In optimal
growth conditions, with ample nutrients and aeration, the
cells grow as long, thin multi-nucleate hyphae. The nuclei are
regularly spaced along the hypha, and thick bundles of
microtubules line the cell walls. These microtubules, along
with structures formed from the protein F-actin, make up the
cytoskeleton that gives structure and shape to the cells. They
are also essential in directing the flow of nutrients along the
long cells. The researchers were particularly interested to see
whether the cytoskeleton was different in various types of
cells, or went through characteristic changes as the culture
aged and began to produce spores.

They spotted that F-actin was located only at the tip and 
in a few rings around young hyphae, and that these were the
sites where cross-walls and spores appeared as the hypha
aged. Other changes occurred to the microtubules in
synchrony with division of the nuclei, indicating a possible
role in positioning of the chromosomes. Their observations
have laid the basis for further studies on the susceptibility of
the fungus to antifungal agents, focusing attention on those
that disrupt microtubules and thus a fundamental step in 
the life cycle of the fungus.
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Microbiology149, 865–876.

H. pylori defence systems
The bacterium Helicobacter pylori has been implicated in
peptic ulcers and other stomach diseases. The bacteria
persist in the stomach lining, despite the inflammation that
their presence causes. Increasing numbers of host cells
flood to the inflamed site, all with the objective of secreting
toxic compounds to destroy the bacterial cells. Many of the
toxins are reactive oxygen species, like hydrogen peroxide
and superoxide anions. Scientists think that one of the
secrets to H. pylori ’s survival is its sophisticated and
numerous defence mechanisms against these oxidants.
Australian researchers have now demonstrated that two of
these systems are indeed essential if the bacterium is to
cause a persistent infection within mice.

The systems are a protein for an enzyme called KatA that
acts as a catalase to remove hydrogen peroxide, and a
second protein called KapA, for KatA-associated protein,
whose function is unknown. However, its gene is located
next to the one for KatA in the H. pylori genome and it has a
role in protection against hydrogen peroxide in vitro,
although not as a catalase. The researchers created strains
of H. pylori that lacked the genes for KatA or KapA and then
infected mice with these bacteria. After 8 days, 3 months
and 6 months the researchers killed some of the mice and
examined their stomachs for signs of both bacteria and
inflammation. The control group that was infected with the
parent strain of H. pyloriwith its full ability to remove oxygen
radicals set up an infection in all the mice, and it became
more acute as time went on. In contrast, by the end of 6
months, the strains without KatA, and particularly without
KapA, had disappeared from many of the mice.

The researchers are confident that their results 
demonstrate that resistance to oxidative stress is essential
for the long-term survival of this pathogen in an inflamed
stomach, and that the KatA and KapA proteins form a 
crucial part of that defence.
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the Helicobacter pyloriSS1 mouse model. Microbiology149, 665–672.
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