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1 Introduction

Lyme borreliosis (LB), the most common vec-
tor-borne disease in Europe, North America and
parts of Asia, is caused by the tick-borne spiroche-
te Borrelia species. In 1982, the bacterium that cau-
ses LB was first isolated by Willy Burgdorfer and
colleagues from the hard tick Ixodes dammini col-
lected on Long Island, N. Y. [1]. The isolate was
subsequently identified as a new species of the
genus Borrelia and was named Borrelia burgdorfe-
ri in 1984 [2]. In the past years classification of
Lyme disease borreliae has been investigated inten-
sively. More than 20 species have been identified
within the genus Borrelia so far [3, 4]. These spe-
cies are usually categorized into two major groups,
the relapsing-fever borreliae and the Lyme borreli-
osis borreliae, that differ their ecological and gene-
tic characteristics [3]. Relapsing fever has been
associated with B. hermsii, B.turicatae, B. parkeri,
B. crocidurae, B. hispanica and B. duttonii. Cate-
gory of Lyme borreliosis borreliae is named B.
burgdorferi sensu lato complex. This complex is
composed of the following species: B. turdii (the
name has been corrected from B. turdae), B. tanu-
kii, B. bissettii, B. valaisiana, B. lusitaniae, B.
burgdorferi sensu stricto, B. andersonii, B. japoni-
ca, B. garinii, and B. afzelii. B. burgdorferi sensu
stricto, B. garinii, and B. afzelii are the dominant
species associated with infection in humans [5, 6,
% 9],

Borrelia microbes are fastidious, microaerophi-
lic bacteria that grow at 33°C in a complex Bar-
bour-Stoenner-Kelly liquid medium [1]. Like other
Borrelia species, B. burgdorferi sensu lato is a spi-
ral-shaped, gram-negative bacterium containing
from 7 to 11 periplasmic flagella. It varies from 10
to 30um in length and 0.2 to 0.5um in width [3].

LB may attack a lot of organs or tissues, resulting
in the skin, cardiac, neurological and muscu-
loskeletal disorders. Erythema migrans occurs at
more than 90% of patiens. Lyme carditis, arthritis,
neuroborreliosis and acrodermatitis chronica atrophi-
cans are others clinical manifestations [9].

2 Material and methods
2.1 Bacterial cultures

In our study three Borrelia subspecies of B.
burgdorferi sensu lato complex were used: the B-
-31 strain of B. burgdorferi sensu stricto (the ninth
passage), the CB-61 strain of B. garinii (the twelfth
passage) and CB-43 strain of B. afzelii (the twelfth
passage). These microbes were grown in Barbour-
-Stoenner-Kelly-H (BSK-H) medium (Sigma, St.
Louis, MO, USA) supplemented with 6% rabbit
serum and ATB (antibiotic mixture for Borrelia) at
34 °C. The number of spirochaetes was calculated
by dark-field microscopy according to Mangusson
etal. [11].

The suspension of microbes for 2-D electropho-
resis was prepared in cold PBS (5x108 and 5x109),
centrifuged, and the pellets were immediately
homogenised in lysis buffer (137mM NaCl, 10%
glycerol, 1% p-octyl-a4-D-glucopyranoside, SOmM
NaF, ImM Na;VO, and proteinase inhibitors).

2.2 2-D electrophoresis (2-DE)

Bacterial proteins were precipitated overnight in
20% TCA in acetone (-18°C) containing 0.2% DTT
and then solubilized in IEF buffer (9M urea, 4%
CHAPS, 70mM DTT and 2% carrier ampholytes
pH 9-11). Commercial strips with nonlinear immo-
bilized pH 3-10 gradient were used. The strips
were swollen in rehydration buffer containing 2M
thiourea, 7M urea, 4% CHAPS, 0.5% Triton X-
100, 10mM DTT and 0.4% Pharmalytes pH 3-10
overnight. Protein concentration in IEF buffer was
determined by modified BCA assay. 75ug of prote-
in was loaded for 2-DE of whole cell bacterial lysa-
tes. IEF was performed with Multiphor II, with
continually increasing voltage from 300 to 5000 V
overnight. In the second dimension gradient 9-16%
SDS-PAGE was used. Electrophoresis was carried
out using a Protean II xi Multi Cell, at a constant
current of 40mA/gel for 3.5h. Proteins were visua-
lised by silver staining. The gels were scanned
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Fig. 1

using a laser densitometer Personal Densitometer
linked to Sun Enterprise 250 workstation. The 2-
-DE image analysis was carried out using Melanie
III package (BioRad).

2.3 Mass spectrometric study

The spectra were recorded by using a MALDI-
TOF mass spectrometer (Voyager-DE™ STR, Per-
septive Biosystems, Framingham, MA, USA).
After cultivation, suspension of microbes (1x106
and 1x107 microbes/tube) was washed in cold PBS,
centrifuged, and resuspended in acetonitrile-0.1%
trifluoracetic acid (70:30, vol/vol). The sample was
mixed with 3,5-dimethoxy-4-hydroxycinnamic
acid matrix solution (sample:matrix 10:1) and 1.5pl
was deposited in a target of 100-target sample plate.
Each spectrum was obtained in the linear mode by
counting 100 laser shots at an accelerating voltage
of 20kV by using a 0.3-ps delay time and mass
range 1000-25000.

3 Results
The proteins of B. afzelii, B. burgdorferi and B.

garinii (Fig. 1), were separated by 2-DE. After
comparing of the patterns it was found that some

spots were placed at the same position, but a lot of
spots differ in spot position and several spots are
typical for certain subspecies. B. afzelii appears as
a very different. Those results are the same as pub-
lished Jungblut et al. [12]. They identified 19 pro-
tein spots by peptide mass fingerprinting using
MALDI MS. The identified spots P83/100, P41,
Hsp70, GAPDH were at the same position, where-
as OspA, OspB and OspC varied in spot position
among borrelia species.

Some differences among subspecies are evident
from the first obtained MS spectra of ACN fraction
of Borrelia microbes. There are just three peaks on
spectra which were common for all three tested
Borrelia: 6700, 6950 and 8010. One peak (13655)
was found in spectra of B. burgdorferi and B. gari-
nii, but not in spectrum of B. afzelii. Any results
about similary study were published in literature.

4 Concluding remarks

That are the first results of study of protein com-
position of the Borrelia burgdorferi sensu lato com-
plex microbes. We will be identify protein spots by
using MALDI-TOF mass spectrometry in a further
research. It is necessary to improve method
MALDI-TOF mass spectrometry measurement of
ACN fraction of bacteria, too.
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