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ABSTRACT

Leptospirosis is a zoonotic disease found worldwide and is one of the major
health problems in Thailand. Many clinical cases of leptospirosis are misdiagnosed as
other febrile diseases. A rapid and accurate method for the diagnosis of leptospirosis is
very important to clinician and patient. Understanding of leptospiral protein expression
regulation is needed to develop new serodiagnostic strategies and vaccine design. This
study undertook a protein analysis of four pathogenic Leptospira serovars Australis,
Autumnalis, Bataviae, Bratislava and one non-pathogenic serovar Patoc, commonly found
in Thailand, which were obtained by using two-dimensional gel electrophoresis (2-DE)
combined with immunoblotting, and identified general properties of these detectable
immunoreactive proteins by using matrix-assisted laser desorption/ionization-time-of-
flight mass spectrometry (MALDI-TOF MS).

By immunoblotting, 2-DE leptospiral proteins for each serovar were reacted with
4 serum samples from individual leptospirosis patients. It was found that immunoglobulin
M and G (IgM and IgG) antibodies against 5 leptospiral serovars were detected in 21 and
28 immunoreactive protein spots, respectively. The highest number of reactive protein
spots from serovar Australis were 12 spots for IgM antibodies and 16 spots for IgG
antibodies, while the lowest number of reactive protein spots from serovar Bataviae were
3 spots for each of IgM and 1gG antibodies. Protein spot MU 16 was the most common
immunoreactive result of both IgM and 1gG antibodies with all 4 pathogenic strains, but
was not found in the non- pathogenic strain. On the other hand, protein spots MU 17-20
were found in the non- pathogenic strain only.

Twenty-nine interesting protein spots were identified by a MALDI-TOF MS.
Peptide mass mapping of 24 protein spots were significant matched to Leptospira, and
showed high scores and percentages of sequence coverage. Five protein spots were not
matched to protein data. Identification of hydrophobic and hydrophilic properties for
amino acid sequences from 24 protein spots showed that their components contained
hydrophilic properties. In addition, lipopolysaccharide (LPS) and glycoprotein from 5
leptospiral serovars were detected by using one-dimensional gel electrophoresis coupled
with LPS and glycoprotein staining. Results of LPS and glycoprotein stainings showed
abundant 2 major diffused bands, 25-31 kDa and 6.5-15 kDa, containing less protein
components.

In conclusion, the 2-DE analysis coupled with immunoblotting has been
successfully used to detect and characterize candidate immunogenic proteins, particularly
protein spots MU 16 (pathogenic strains) and 17-20 (non-pathogenic strains), which may
be a guidance to develop new strategies for serodiagnosis and further vaccine
development of leptospirosis.
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