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Background: Although many advances have been made in understanding how cellular
plasticity in the adult central nervous system (CNS) controls complex behaviors, the
majority of evidence is focused on neuronal cells. Glial cells are increasingly recognized
as fundamental partners of neurons in the maintenance of neurochemical and
electrophysiological homeostasis. However, the real implication of glial cells, namely
astrocytes and astrogliogenesis, for CNS neurophysiology and behavioral patterns in the
healthy brain, is still largely unknown.
Aims: This project was designed to (i) explore how adult astrogliogenesis remodels
neuro-glial networks in the adult CNS, (ii) determine how ablation of hippocampal adultborn astrocytes (ABAs) and pre-existing astrocytes (Pre-As) in the healthy brain impact on
physiology and behavior.
Method: We designed and developed an innovative genetic tool to promote targeted celldeath of ABAs and Pre-As in the adult brain, while not affecting the neuronal lineage.
We further explored the gliogenic control of brain neuroplasticity, neurophysiology and
cognition, through an animal model which presents astrocytic dysfunctions, the IP3R2
Knockout mouse model.
Results: Constructs to ablate ABAs and Pre-As were developed and their specificity for
astrocytes was proved in vitro. Moreover, our results show that astrocyte dysfunctions,
including astrogliogenesis impairment, might be correlated with alterations in emotional
and cognitive behavior in aged mice.
Conclusions: Our novel genetic tools and studies in vivo will allow to study how
astrocytes and astrogliogenesis impacts on brain neuroplasticity, neurophysiology and
cognitive function. We are confident that this study will greatly advance our knowledge on
the importance of glial cells and cell cytogenesis processes for brain function.
Keywords: Astrogliogenesis, Astrocytes, Adult brain, Plasticity, Behavior
Publications:
Mateus-Pinheiro, A., Alves, N. D., Patricio, P., Machado-Santos, A. R., Campos, E.,
Silva, J., Sardinha, V., Reis, J., Schorle, H., Oliveira, J. F., Ninkovic, J., Sousa,
N., & Pinto, L. (2017). AP2γ controls adult hippocampal neurogenesis and
modulates cognitive, but not anxiety or depressive-like behavior. Molecular
Psychiatry, 22(12), 1725-1734. doi: 10.1038/mp.2016.169
Guerra-Gomes, S., Sousa, N., Pinto, L., & Oliveira, J. F. (2018). Functional roles of
astrocyte calcium elevations: From synapses to behavior. Frontiers in Cellular
Neuroscience, 11: 427. doi: 10.3389/fncel.2017.00427
Mateus-Pinheiro, A., Alves, N. D., Sousa, N., & Pinto, L. (2018). AP2y: A new player on
adult hippocampal neurogenesis regulation. Journal of Experimental
Neuroscience, 12: 1-4. doi: 10.1177/1179069518766897

Guerra-Gomes, S., Viana, J. F., Correia, J. S., Caetano, I., Sardinha, V. M., Sousa, N.,
Pinto, L., & Oliveira, J. F. (2018). The role of astrocytic calcium signaling in the
aged prefrontal cortex. Frontiers in Cellular Neuroscience, 12: 379. doi:
10.3389/fncel.2018.00379
E-mail contact: luisapinto@med.uminho.pt

