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denosine triphosphate (ATP) is one of the most versatile molecules
in the living world. Besides its roles as an energy currency of cellular
metabolism and as a building block of the genome, it is also an important
extracellular signaling substance, acting on diverse families of P2X and P2Y
receptors. The major research goal of the laboratory is to understand the
role of ATP and other purines in the information processing of the normal
and pathological nervous system, in order to identify target sites for thera-
peutic intervention in neuro-psychiatric diseases. In the past decades, the
group has made substantial advances in the description of the release, ex-
tracellular metabolism and the presynaptic actions of purines, and in the
identification of the receptors responsible. The group applies multidisci-
plinary approaches to study purinergic mechanisms, which include a wide
variety of anatomical, molecular biological, neurochemical and pharmaco-
logical techniques and in vivo animal models of pain, neurodegenerative
and psychiatric disorders. Their current research is aimed at the develop-
ment of new purinergic drugs by identifying and validating new targets
within this signalling system.

In addition to purinergic signalling, the lab has also substantially contrib-
uted to the research of the presynaptic modulation by other non-classical
signalling systems, such as the cannabinergic system. They have described
actions of exo- and endocannabinoids on the release of different neuro-
transmitters in the brain and identified the receptors and non-receptor
mechanisms responsible. Their ongoing research includes the identifica-
tion of presynaptic receptors influencing the neurotransmitter efflux from
optogenetically-identified neuronal pathways.
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Purinergic signalling in the nervous system. The purinome con-
sists of the enzymes and transporters responsible for the release,
extracellular breakdown and uptake of nucleotides (ATP, ADP,
AMP) and nucleosides (adenosine, inosine, hypoxanthine) as well
as ionotropic (P2X) and metabotropic (P2Y, A, A,,, A)) receptors,
respectively
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Upregulation of P2X7 receptor mRNA
and protein expression in the substantia
nigra (upper panel) and striatum (lower
panel), respectively

Parallel detection of the efflux ATP,
adenosine, glutamate (GLU) by the
microeletrode  biosensor technique
with simultaneous recording of field
excitatory postsynaptic potentials from
acute rat hippocampal slices




Common disease mechanism by
P2X7R mediated pathways in CNS
disorders of different etiology
from Sperlagh and llles TIPS 2014.

Upregulation of NR2B receptor protein in
P2X7 receptor deficient mice (P2rx7-/-)
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