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First outbreak reported in 1976 in
Philadelphia during a convention
of the American Legion, 34 people
died
Further serious outbreaks occur
year by year; recent outbreaks
have been reported from Spain
and the UK (August 2002)
Up to 15% of infected people do
not survive the disease
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Legionella pneumophila is a
motile, rod-shaped, gram-
negative, aerobic bacterium
L. pneumophila can also
infect human macrophages

Human alveolar macrophage
infected by Legionella
pneumophila.

Hosts for Legionella pneumophila

Amajor virulence factor:Mip
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24 kD protein located on the outer
membrane of
Mip is essential for the virulence of the
pathogen [3]
We have determined the three-
dimensional structure by X-ray
crystallography [4]
Ahighlyunusual fold was revealed
Mip belongs to the FKBP subfamily of
the peptidyl prolyl Isomerases
(PPIases), which catalyze the
isomerization of peptide bonds
N-terminal toproline residues
The FKBP inhibitor FK506 was
co-crystallized with Mip: starting point
for drugdesign [4]

L. pneumophila

cis/trans
cis/trans
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Legionella pneumophila is a parasitic
bacterium
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Air-conditioning units, jacuzzis and saunas provide ideal
growth conditions for amoebae and ciliated protozoa, the
natural hosts for [1]

is able to infect humans through inhalation
of contaminated aerosols

Infection begins with binding of bacteria to human alveolar
macrophages, followed by coiling phagocytosis and
localization in a unique phagosomal vacuole [1]

The bacteria multiply inside the macrophages to large
numbers,until the host cell bursts

Infection causes Legionnaires' Disease or Pontiac Fever
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Identificationof virulence factors
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The genome of Philadelphia-1
has been almost completely seqenced at Columbia
University [2]
Using these data, we predicted potential virulence factors
in by sequence alignment with known
virulence proteins from other pathogens
These sequences were extracted from the PIR database
(http://pir.georgetown.edu/pirwww/) and aligned against
the translated genome by using ClustalW
(http://clustalw.genome.ad.jp/)
The aligned sequences were scored for similarity by visual
inspection and by software tools, some of which were
developed by us
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Current results
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About 500 virulence-assocciated proteins
were aligned against the

Philadelphia-1 genome [2]
Over 150 regions with a sequence identity of above 25% to the known
virluence factors were identified
60 ORFs were found with a proper start and stop codon that might be
possible virulence factors
For example,wefoundaregion coding for thevirulence factorMviN, with
a high sequence identity of 45% to MviN; the
functionof this transmembrane protein is still unknown
We also identified the possible genes for VacB (an RNAse), PhoP and
PhoQ (a2-component sensory system)and for a virulenceATPase

Salmonella enterica

from different organisms,
mostly gram-negative bacteria,

The VacB protein is a potential virulence factor of
.

The Figure shows the alignment of an ORF of the Philadelphia-1
genome (leg_vacB) with other VacB proteins (PIR code).

L. pneumophila

amoeba

intracellular growth
no acidification
no vacuole-lysosome fusion

alveolar macrophage

adherence
coiled phagocytosis

intracellular growth
no acidification
no vacuole-lysosome fusion

apoptosis
release of bacteria
inflammation

aerosol

The structure of the macrophage
infectivity potentiator protein (Mip) [4]
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