
An analysis of the
Cryptosporidium
parvum genome
shows that these
parasites rely on

nucleosides scavenged from their hosts
for survival, report US bioinformatics
experts. The pathways involved could
be exploited to develop treatments for
cryptosporidiosis, they say. 

Public health threat
Cryptosporidiosis is often viewed as a
public health problem for the
developing world, but large outbreaks
do occur the US and other Western
countries, notes Boris Striepen, of the
University of Georgia’s Center for
Tropical and Emerging Global Diseases
in Athens, Georgia (http://www.ctegd.
uga.edu/). The chronic severe diarrhea
caused by the infection can be life
threatening for immunocompromized
patients, and currently there is no
effective drug to combat the parasites,
he says.

Progress towards a treatment has
been held back because it is not yet
possible to culture C. parvum
continuously, says Striepen. So, the
newly complete genome sequence for
the organism is a crucial resource.

Comparing the C. parvum sequence
with those of several closely related
species, Striepen and his colleagues
were surprised to find that the parasite
seems to have lost a set of genes that,
in other species, are involved in
pyrimidine synthesis. ‘C. parvum
appears to have lost the capacity to
perform de novo pyrimidine synthesis
because we were unable to find any of
the genes encoding the six enzymes
involved in this pathway,’ they conclude
in their paper, published in the

Proceedings of the National Academy of
Sciences [1]. 

Pyrimidine nucleotides 
Pyrimidine nucleotides are the basic
building blocks of DNA and RNA, and
crucial components of other metabolic
processes, says Striepen. So to
compensate for not being able to
produce the nucleotides itself, the
parasite seems to have picked up genes
that encode ‘salvage’ enzymes, capable
of converting nucleosides stolen from
the host cell to match its own needs. 

Like several related parasites,
Cryptosporidium also scavenges purine
nucleotides from its host, but even this
pathway looks unusual. ‘Both the purine
and pyrimidine synthesis pathways are
unlike those in related parasites that
have been studied in the past,’ says
Striepen. ‘These divergent pathways
might be exploited to develop
antiparasitic drugs,’ he suggests. 

Striepen’s team’s findings are
‘important and striking’, according to
Giovanni Widmer, associate professor 
in the Department of Biomedical
Sciences at Tufts University in Boston,
Massachusetts (http://www.tufts.edu/),
who is involved in the Cryptosporidium
genome sequencing project. ‘[They]
have some potential for exploiting this
for chemotherapy,’ he said. 

He is slightly sceptical, however,
because of the number of promising
drug candidates that have failed to treat
cryptosporidiosis in the past. ‘We have
known for a long time that these
organisms are dependent on purine
salvage, but that has not translated into a
magic bullet in terms of a drug,’ he said.
‘It has been a very frustrating pursuit.’ 

Therapeutic targets
Striepen, however, holds out more
hope. ‘The nucleoside biosynthetic
pathways are a rich source of
therapeutic targets,’ he says. And he
reports that two inhibitors of a purine-
scavenging enzyme inhibited the
development of Cryptosporidium in
infected epithelial cell cultures. ‘There is
toxicity for the parasite that is dose-
dependant,’ he said. 

This in vitro result is only a first step,
he notes, but initial experiments in
animals are promising. ‘We are not
saying that these two compounds are
the final solution,’ he said. ‘What we
have shown from the genome analysis
and the experiments is that [nucleotide
scavenging] is a target, and if you hit it,
then the parasite is dead.’
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California-based virologists have
uncovered a novel viral mechanism that
actively suppresses, rather than simply

evades, host immunity. Surprisingly,
they report, the virus misappropriates a
host protein that is generated by the



immune system itself in response to
infection. 

Type 1 interferon
Noemi Sevilla, of the Universidad
Autónoma de Madrid, Spain
(http://www.uam.es/), currently a
visiting investigator at The Scripps
Research Institute in La Jolla, California
(http://www.scripps.edu/), and
colleagues found that lymphocytic
choriomeningitis virus (LCMV) reverses
the anti-viral activity of a host-defense
protein called type 1 interferon.

LCMV is known to target dendritic
cells (DCs), a sensible target as DCs –
the ‘sentinels’ of the immune system –
pick up invading viruses and transport
them to the lymph nodes where a
T-cell-mediated immune response can
then be launched.

Two-pronged attack
Sevilla’s team found that one LCMV
strain, clone 13, launches a two-
pronged attack on DCs in a mouse
model of the infection. The virus
interferes with both DC development
and, for any DCs that do make it to the
lymph nodes, DC function. 

The attack on DC development is
particularly interesting, the researchers
report, because it appears to be
mediated by type 1 interferon – either
interferon α (IFN-α) or IFN-β. Type 1
interferon is traditionally viewed as an
endogenous inhibitor of viral infection,
but in this case it seems to work in
reverse. 

Infecting wild-type mice with LCMV
interfered with DC expansion, but
infecting mice that were unable to
respond to type 1 interferon (because
they were deficient in IFN-α/β
receptors) resulted in normal DC
development. Thus, pathways initiated
by the binding of type 1 interferon to
its receptor are clearly required for the
damaging effects of the virus on DC
development.

Immunosuppression
‘The mechanism by which LCMV causes
immunosuppression likely applies to
other viruses that compromise the
immune system and establish chronic
or persistent infections, including those
in humans,’ conclude Sevilla and
colleages, whose data are published in
the Journal of Clinical Investigation [1]. 

‘The role for
IFN-α/β...may
apply to other
viruses, such as
the Lassa or Junin
arenaviruses,
Dengue fever virus, and Ebola virus,’
they add. ‘Infection with these viruses
results in high concentration of IFN-α/β
in the serum, and the magnitude and
the duration of circulating IFN-α/β
correlate directly with the severity and
the evolution of the disease.’

The findings are ‘remarkable’,
according to Marco Colonna of the
Department of Pathology and
Immunology at Washington University
School of Medicine in St. Louis,
Missouri (http://medicine.wustl.edu/).
‘The discovery of these
immunosuppressive mechanisms
provides new perspectives for the
therapy of chronic infections associated
with immunosuppression,’ he
concludes.
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