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Project description (Number of characters, including spaces: 2.000 - 3.000):
CD8+ T cells have a key role in eliminating intracellular pathogens and tumors that affect the
liver. The protective capacity of these cells relies on their ability to migrate to and traffic within
the liver, recognize pathogen- or tumor-derived antigens, get activated and deploy effector
functions. While some of the rules that characterize CD8+ T cell behavior in the infected and
cancerous liver have been characterized at the population level, we have only limited knowledge
of the precise dynamics of intrahepatic CD8+ T cell conduct at the single-cell level. In preliminary
data for this project we have developed several advanced imaging techniques that allow us to
dissect the interactive behavior of CD8+ T cells within the mouse liver at an unprecedented level
of spatial and temporal resolution. We predict that this approach, combined with unique models
of hepatitis B virus pathogenesis and a new model of hepatocellular carcinoma created ad hoc
for this proposal, will generate novel mechanistic insights into the spatiotemporal determinants
that govern the capacity of CD8+ T cells to home and function in the virus- or tumor-bearing
liver. Specifically, we plan to characterize intrahepatic T cell priming events that induce
functionally defective T cell responses. Results emerging from these studies will advance our
knowledge on how adaptive immunity mediates pathogen clearance and tumor elimination. This
new knowledge may lead to improved vaccination and treatment strategies for immunotherapy
of infectious diseases and cancer.
Skills to be acquired by the student:
Besides becoming proficient in all the techniques required by the research project, the
successful student should develop project management and organization skills, learn how to
design and interpret experiments, learn how to set priorities, develop excellent writing and oral
communication skills, as well as leadership, networking and interpersonal skills.
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