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Introduction

Francisella tularensis is the Gram — negative,
facultative intracellular bacterium which is able to
cause tularemia. It can survive in macrophages or
hepathocytes. Francisella tularensis is devided into
four subspecies F. tularensis subsp. tularensis, F.
tularensis subsp. palearctica, F. tularensis subsp.
mediaasiatica, F. tularensis subsp. palearctica
japonica. Live attenuated vaccine strain (LVS)
selected from a mixture of attenuated strains is used
as an experimental model for human infection in
mice.

Materials and methods

Protein identification procedure include cultiva-
tion of F tularensis, preparation of samples for
one- or two-dimensional electrophoresis, separati-
on of proteins by one- or two-dimensional gel elec-
trophoresis, protein digestion, ZipTip purification,
mass spectrometry measurement and searching into
the databases.

Protein lysates of F. tularensis subsp. tularensis
(obtained from FOI, Sweden) and F. tularensis LVS
were separated by two-dimensional gel electropho-
resis. Protein spots were cut from the polyacrylami-
de gels after the separation of proteins with two
— dimensional electrophoresis. Peptides are extrac-
ted by digestion with trypsin.

Mass spectrometry is primary technique for
identifying proteins. Mass spectrometry permits
higher sensitivity for peptides comparing to intact
proteins. Fast atom bombardment (FAB) and 252Cf
plasma desorption mass spectrometry were used in
the past. Recently, matrix assisted laser desorption
ionisation (MALDI) mass spectrometry and elect-
rospray ionisation (ESI) mass spectrometry are
used for better ionisation efficiency

MALDI-TOF: Samples of peptides are mixed
with matrix on the sample plate. The energy is
transferred from the matrix to ions and they under-
go ionisation. The ions are accelerated by a voltage
pulse and fly through the evacuated tube. They can
be detected in linear or reflectron mode. Reflectron
is used for higher accuracy for peptides.

ESI: The ions are formed from the solution.
Charged droplets are produced at capillary tip. Sol-

vent evaporation from the charged droplets leads to
the droplet shrinkage and Coulomb fission. Gas
phase ions are formed from very small and highly
charged droplets in the ion source. ESI can be coup-

. led with quadrupole or TOF mass analyser. Q-T of

Ultima API (Micromass, UK) is equipped with
both mass analysers. Selected precursor ion filtered
through the first quadrupole can collide with inert
gas. Tandem mass spectrum (MS/MS) of this pre-
cursor is important for the analysis of amino acid
sequence. ESI mass spectrometry can be coupled
with liquid chromatography (LC) due to the wor-
king under the atmospheric pressure.

Protein identification compares the experimen-
tal data and data deposited in public protein data-
bases. Most of all we use Profound web site
http://129.85.19.192/prowl-cgi/Profound.exe?
FORM=1, http://129.85.19.192/prowl-cgi/Pro-
found.exe?FORM=2 and ExPASy Molecular Bio-
logy Server http://www.expasy.ch. We enter pl,
molecular weight of the protein, masses of digested
peptides, possible modifications. Result of sear-
ching includes the list of most probably proteins.
The other possibility of identification of the proteins
is comparison of experimental results to genome
database of F tularensis (FOI, Umea, Sweden).

In spite of the fact that mass spectrometry per-
mits the sensitive and precise analyses of proteins,
the other methods can be used, e.g. N-terminal
sequencing [2], amino acid analysis, immunoblot-
ting [3], ELISA [3], flow cytometric analysis [4],
immunoelectron microscopy [5], protein arrays [6].

Results

116 protein spots of F. tularensis LVS and 400
proteins of F. tularensis subsp. tularensis were ana-
lysed by mass spectrometry. 76 proteins of F tula-
rensis LVS (see tab. 1, tab. 3) and recently 8 ones
of F tularensis subsp. tularensis were identified
(see tab.2). The other proteins of F tularensis
subsp. tularensis should be identified.
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