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Babesiosis is a human malaria-like disease that has
recently been considered as an emerging zoonosis.
Babesiosis is a tick borne disease (TBD) caused by
parasites of the genus Babesia, with considerable
and veterinary

worldwide economic, medical,

impact.

Proteases are involved in a multitude of
physiological reactions from simple digestion of
food proteins to highly-regulated cascades. Tick
proteolytic enzymes in the midgut may play critical
roles in host blood meal digestion and pathogen

transmission.

Our recent work on this field was based on using
Babesia protease genes to built a new PCR method
for the detection of Babesia bigemina and Babesia
bovis on samples collected in Mozambique.

Our studies on the detection of Babesia bigemina
and Babesia bovis on those samples was done using
two distinct PCR methods. The DNA samples were
analyzed using a previously described nested PCR
and a novel hot-start PCR method. Primers were
selected for the hot-start PCR based on the putative
gene of an undescribed aspartic protease named
in both B. bovis and B.
bigemina. The combination of

babesipsin, present

hot-start polymerase and long primers (29-31 bp)
were in this study determinant for the successful
amplification and detection in only one PCR. With a
seminested approach the sensitivity was further
increased. The babesipsin seminested hot-start PCR
was in this study more sensitive than the nested
PCR. A total of 117 field samples were tested by

seminested hot-start PCR, and 104 were positive for
B. bigemina (90%), 97 were positive for B. bovis
(82%), 86 were mixed infections (52%) and only 2
were negative for both Babesia species (1.7%). The

results confirm that this area of Mozambique is
endemic for babesiosis, and that this TBD should be
regarded as a threat for imported cattle.
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2. Proteases as potential drugs for malaria

Parasite cysteine proteases have been shown to be

immunogenic and are being exploited as
serodiagnostic markers and vaccine targets among
parasitic diseases. Due to the fact that there are a
few new drugs available and in spite of recent
promising developments have spurred new hopes
on the development of malaria, none have been
approved, so far, for general public use, new

approaches are needed.

Cysteine proteases (falcipains) of P. falciparum are
potential targets for antimalarial chemotherapy,
since they have been shown to be involved in
important cellular functions such as hemoglobin
degradation and invasion/rupture of red blood cells
during parasite life cycle.

Our main interest on this subject was to identify
new cysteine proteases from a malaria animal
model that could be used to identify new targets for
treatment. In these studies, genes enconding P.

chabaudi cysteine proteases chabaupain-1 and
chabaupain-2 were cloned and further expressed in
E. coli.

Both proteases identified encode fairly typical
papain-family cysteine proteases, as expected,
sharing a number of unusual features with the
falcipains. They contain unusually large pro-
sequences showing predicted membrane-spanning
domains near the N-terminal. Near active-site
residues, unusual sequences are also conserved as

observed among other proteases from Plasmodia.

To obtain soluble active protein after expression, it
was designed an optimization protocol. Our results
showed that the expression attains is maximum at 4
hours post-induction and does not depend on the
concentration of the inductor; by lowering the
temperature during the induction period, the

protein expressed in soluble form increased.

In parallel, two different culture media were further
assayed. Strains and tag effects on expression were
also evaluated and different culture media and two
different tested.
Biologically active falcipain-1 was obtained; a

expressing cell lines were
number of falcipain-1 constructs were designed and

different refolding conditions were as well tested.

Our purpose was also to study the presence of
chabaupain-1 in Anopheles biological material after
infection with Plasmodium. Assays were performed
in midguts, hemolimph and fat body after infection
and compared with samples from uninfected
mosquitos. The results, showing the presence of CP-
1 from P. chabaudi in Anopheles midguts, also
support that this protease is probably implicated on
parasite egress from oocysts.

The antibody used in these analysis appears to be
specific to CP-1 since it doesn’t recognizes CP-2,
therefore it can be useful for further studies on
function studies of both

localization and/or

proteases.



Future work will developed to explore the

immunogenicity of anti-CP-1
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Bovine Babesiosis in Mozambique detected by a
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a) Blood collection from cattle natwmaily infected by
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ABSTRACT

Babesiosis 5 an emerging, bick-transmitted
zoonotic disease coused by parasites af the
genis Babesia,

In this work it was our purpose o study the
incilenae of B bigemina and B bowis in
Maozambigue. Blood smples were collecied in
twe dibierent foms le@bed near Maputa ciby.
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BABESIA SPP. PROTEASES:
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Babesia profeinases are thought to have samdlar

tunctions as those from malana parasites. thus the

svhibition of APs from babesa parasites 15 a very

prami mng appraach to babesia therapy.

In B. boiAs, viFulenoe depends an protexse content.
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Detection of B bovis by Nested PCR Duplex
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