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Developing and optimizing novel therapies against solid
tumors and autoimmune diseases based on genetically
reprogrammed immune cells, particularly using chimeric
antigen receptors (CAR) and chimeric autoantigen
receptors (CAAR) in T and NK cells. As a mechanistic
background, the molecular assembly and function of
immune synapses recruited by various CARs that contain
versatile costimulatory domains and/or drive additional
signaling pathways through other ectopic genes or RNA
interference is also being explored.

Exploitation for diagnosis, prognosis, or therapeutic
targeting of the interactions of receptor tyrosine kinases
and integrins. Developing microscopic and other
spectroscopic/cytometric methods for the quantitative
analysis of molecular interactions and signaling processes
in situ in cells and tissues with a view to migrate these
methods to histopathology diagnostics.

Understanding the molecular dynamics of the corneal
limbal stem cell niche, defining non-invasive in vivo imaging
modalities that correlate with age or disease-related
limbal stem cell deficiency (LSCD) and creating improved
methodologies for regenerating corneas with LSCD (in
cooperation with the Department of Ophthalmology,
University of Debrecen).

TECHNIQUES AVAILABLE IN THE LAB

Basic celland molecular biology techniques: cell culture (cell
lines, ex vivo explants, spheroids), immunofluorescence
labeling, flow cytometry and cell sorting, viability /
proliferation assays, Western blotting, cloning, transfection,
viral transduction. Cryosectioning, immunohistochemistry,
digital pathology. Microscopy techniques: fluorescence,
confocal, AiryScan, fluctuation microscopy (FCS, FCCS),
fluorescence lifetime imaging (time and frequency domain),
Forster resonance energy transfer (FRET), digital image
processing and analysis. Preclinical tumor models and small
animal imaging (luminescence, CT).
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