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Francisella tularensis
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Francisellae — facultative intracellular bacterial
pathogens

Small, nonmotile, obligate anaerobe
One of the most infectious bacterial agens (10 CFU)

Francisella proliferates inside macrophages,
neutrophils, dendritic cells and hepatocytes

Geographic distribution of four existing Francisella
tularensis subtypes (holarctica — Type B, tularensis —
Type Al and A2, mediasiatica, novicida)

Copyright © 2006

Vectors — mainly ticks and mosquitoes

Broad spectrum of clinical manifestations with
dominant symptoms — granulomas and secondary
atypical pneumonia

Treatment — ATB (Gen, Tet)
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B cell involvement
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B cells and antibodies are necessary for mice to develop their natural
resistance to primary and secondary LVS infections

...The role of antibodies in the protection against intracellular pathogen
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F. tularensis still remains poorly understood !
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Extracellular phase in the host, which makes it accessible to humoral
Immune responses

Ab responses containing both Th-1 and Th-2 antibody isotypes are
detectable as early as 3 days following i.d. infection

Confer early as well as long term immunity
Immune response against LPS (as a major protective antigen)
No naturally B cell-deficient murine strain has been identified yet

Serum Ab against bacterial proteins — FopA, OmpA, DsbA, GroEL, KatG
etc.




The role of antibodies in protective immune response

v' Traditional view

= Antibodies have little (if any) protective role against tularemia

v' Late 1970ies

= Antibodies can confer protection against attenuated Francisella tularensis strains
and can confer some degree of protection against virulent strains of holarctica

subtype /Macela A.: Thesis, 1980.

v" Late 1990ies

= B-cells but not circulating antibodies are indispensable in protective immunity
against tularemia /Elkins K_et al: Infect Immun.,1999.
v" New millennium:
= Passive transfer of immunity protects against the same subtype
= Passive transfer of immunity against tularemia is possible

= Antibody-dependent cell-mediated cytotoxicity (ADCC)

/ Fulop M. et al: Vaccine, 2001., Stenmark S. et al:
Microb Pathog., 2003., Sanapala et al. 2012, Kubelkova




The role of antibodies in protective immune response
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Fenotypization of spleen cells of immunosuprimmised Balb/c
mice

CD3+ CD8+ T cells
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Passive transfer of antibodies protects irradiated mice
against F. tularensis holarctica LVS infection
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Passive transfer of immunity protects irradiated mice against
primary as well as secondary F. tularensis infection

Co%0 ; Immune or normal sera » Francisella tularensis LVS »
. 2 . .
4 Gy) (0.2 ml serum, i.p.) \@ (1.3 x 10%live microbes, s.c.) §

Francisella tularensis SchuS4
(1.2 x 10%live microbes, s.c.)




Live microbes induce protective Abs in immunosuprised

individuals
of mice immunization 200ul 200ul infect.
1KL 10 - 2 hod. before Ab 4Gy+LVS F. tularensis LVS 10° bb/mouse

- infection

2KL 10 - 2 hod. before i.p. Ab 4Gy+LVS  F. tularensis LVS 107 bb/mouse s.C.
infection

3KL 10 - 2 hod. before i.p. Ab 4Gy+LVS  F. tularensis LVS 108 bb/mouse s.C.
infection

4KL 10 - 2 hod. before i.p. Ab4Gy+LVS  F. tularensis LVS 10° bb/mouse s.C.
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Live microbes induce protective Abs in immunosuprised
individuals

Number of Immunization Interval of Route/
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Live microbes induce protective Abs in immunosuprised
individuals
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Cytokine profile of immunocompromised mice

v" The description of cytokine changes as a factor of importance during Francisella
infection in naive and immunocompromised mice

v ELISA Kkits (Invitrogen) — IL-18, IL-4, IL-6, TNF-o, IFN-y
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Serum level | Spleen Liver Lung , : ,
it | ot | et |t C immunity rather normalize
wadand mier | bedadmiee | wadied mie | nsadinted woice the cytokine levels
IL-18 Under the
hameof | ! }
detection Dominant disproportion
1A | | | | exists in the levels of IFN-y
T in blood and tissue
l l l l homogenates, which
TNE-@ i i T i suggests the high
consumption of this
TFN-y R— ! ! | cytokine in the sites of
production




Identification of immunoreactive Francisella proteins
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Isolation, Amount, Conditions, Replicates, Timing GPS E xplorerTM Software v. 3.6
(Applied Biosystems), which
Small sample preparation, Lysis Buffers integrates the Mascot search
algorithm against
F. tularensis LVS

PAGE. 2D-ELFO, Protease digestion, Cleanup genome databases

Off-line, Online
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Protein fingerprinting, Database search, Filter and sort results




Identification of immunoreactive Francisella proteins
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The result applications

v' Changing the vaccine strategy

Important role of circulating antibodies during the interaction of F. tularensis
with host immunoregulatory system

Passively protected mice were also able to survive primary LLVS and the
subsequent challenge with the hypervirulent strain F. tularensis SchuS4

Functional passive immunization protocol for naive, as well as
immunocompromised animals

Cytokine production of immunocompromised mice has been characterized as a
part the host response to Francisella infection

Combination of passive transfer of antibodies and subsequent active
immunization represents the safety way to protective immunity against
tularemia

New immunoreactive proteins — monoclonal Abs
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