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BACKGROUND

The immune system needs to react efficiently against  invading microorganisms and
malignant transformation, while at the same time autoimmune reactions against constituents
of the host  must be avoided. T lymphocytes play  a crucial role in orchestrating the adaptive
immune response as well as in self-nonself discrimination. Cytotoxic CD8+ T cells are media-
tors of adaptive immunity against viruses, protozoan, bacteria and tumors and are therefore
targets for vaccine development, tumor immunotherapy and autoimmunity.

The shaping of the peripheral T cell pool depends on T cell receptor (TCR) engagement by
peptide:MHC complexes. TCR engagement is required for survival of naïve T cells, activation
by pathogen-derived foreign antigens and induction of tolerance upon encounter of self-anti-
gens in the periphery. Several different factors have being identified that can influence the out-
come of the encounter of TCR with its ligands.

RESEARCH

Our general scientific interest lies on the study of cellular and molecular mechanisms
underlying cytotoxic T cell development and function. In particular, we are using as central
model a mouse transgenic for the a and ß chain genes of a cytotoxic T cell receptor (F5) specif-
ic for the nucleoprotein (NP) of influenza virus to study mechanisms of peripheral T cell home-
ostasis and tolerance induction.  

To study mechanisms of tolerance breakdown during development of autoimmune dis-
ease in our TCR transgenic model, we have recently generated a mouse model of autoimmune
diabetes by directing expression of the antigen (NP) in ß pancreatic islets. The organ-specific
expression of the antigen allows us to monitor events during encounter of self -antigen by T
cells and to better understand the contribution of specific cellular components in the autoim-
mune response.

By introducing our TCR transgenic model into TNF-deficient (TNF-/-) background we
have recently  revealed an essential role for TNF in modulating thresholds for survival, activa-
tion, and tolerance of CD8+ T cells. Currently our lab is focusing in the following areas of
research: 

1. Survival at homeostasis of T cells
Throughout life lymphocyte numbers are maintained at stable numbers; there are various

homeostatic mechanisms to  maintain and restore normal T cell numbers  following T cell
expansion or T cell depletion. Perturbation of peripheral T cell homeostasis can lead to both
autoimmune and exacerbated immune responses.

We have shown that endogenous TNF is required for both optimal survival of naïve cyto-
toxic  T cells and lymphopenia induced -proliferation. We are currently investigating cellular
and molecular mechanisms underlying TNF involvement in T cell homeostasis. 

2. Mechanisms of cytotoxic T cell tolerance induction
Using our TCR/Antigen doubly transgenic mouse model we have shown that endogenous

TNF is necessary for several parameters of cytotoxic T cell tolerance induction. TNF deficiency
leads to impaired peripheral deletion, impaired anergy, and enhanced effector function of self-
reactive T cells. This under certain conditions can lead to the development of auto-destructive
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T cells and autoimmune disease.  Current research in our laboratory focuses on studying mech-
anisms of cytotoxic T cell tolerance induction and its breakdown during  disease progression.

3. Development of in vivo imaging technologies
To develop novel tools for monitoring T cells in vivo we are participating in the FP6 fund-

ed Integrated Project ”Integrated Technologies for In-Vivo Molecular Imaging”. In collabora-
tion with the Institute of Electronic Structure and Laser -FORTH we are applying Fluorescent-
mediated Molecular Imaging techniques to follow in-vivo fluorescently labeled cells. This will
allow the study of interactions and preferential migration and distribution of cells within the
immune system and their behavior during the immune response.
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