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RESEARCH INTERESTS

Our research employs murine-based genetic and disease models, behavioral tests, and both /n vitro and
in vivo biophysical approaches to investigate molecular components and functional processes regulating
neuronal circuits involved in emotional and cognitive functions. Our work places special emphasis on
studying synaptic dynamics using electrophysiological techniques, which allow us to examine in real-time
synaptic modifications at single cell and circuit levels. We study effects of exogenous (natural and synthetic)
compounds as well as endogenously produced biomolecules on different forms of synaptic plasticity,
including long-term potentiation (LTP), long-term depression (LTD), presynaptic-dependent plasticity, and
metaplasticity.

Biochemical methods, such as western blotting and proteomics, help us identifying signaling molecules
regulating synaptic functions, while molecular biology tools like gene knockout models help us elucidating
gene roles in emotional and cognitive functions. Behavioral studies in murine models (using assays like
the Morris water task, hole-board, and fear conditioning) link genetic changes and pharmacological
interventions to cognitive outcomes. These studies, despite unequivocal differences from human
experiences, provide valuable insights into the human nervous system function in health and disease.

By integrating electrophysiological, biochemical, molecular biological, and behavioral approaches, we aim
to help developing a picture of the brain function in both health and disease. This multidisciplinary strategy
has the potential to contribute to the development of effective interventions for neurological and
psychiatric disorders.

TECHNIQUES / METHODS

o Extracellular recordings on brain slices

e In vivo Electrophysiology

e Patch clamp and intracellular recordings

e Simultaneous patch-clamp/Optogenetic activation

e Cell lines culture & Primary dissociated neuronal cultures

e Confocal microscopy

e Behavioral Methods (hole-board test, open field test, elevated plus maze)
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10.1093/emboj/cdg035.PMID: 12554641
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Identification and functional characterization of a K+ channel alpha-subunit with regulatory
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meta-analysis concerning neuronal cell death, motor and behavioral outcomes. Steinbauer P, Monje
EJ, Kothgassner O, Goreis A, Eva C, Wildner B, Schned H, Deindl P, Seki D, Berger A, Olischar M,
Giordano V. Neurosci Biobehav Rev. 2022 Jun;137:104661. Epub 2022 Apr 12
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