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SUMMARY OF RESEARCH GROUP

Our research group has a longstanding interest in the molecular and cellular
mechanisms of synaptic plasticity, and their contribution to cognitive processes such as
learning and memory. Using electrophysiological, imaging and molecular techniques, we have
made important contributions to understand how the membrane trafficking machinery of the
neuron controls synaptic function by shuttling neurotransmitter receptors in and out of the
synaptic membrane. For example, and most recently, we have identified different kinesin
motors and adaptor proteins that steer endosomal compartments to drive synaptic insertion of
neurotransmitter receptors during long-term potentiation (Gutiérrez et al, J Cell Biol 2021) or
synaptic removal and lysosomal degradation during long-term depression (Brachet et al, Cell
Rep 2021). Additionally, we have also made important advances to understand how these
processes are integrated within intracellular signaling pathways, both at the synaptic level
(Draffin et al, EMBOJ 2021) and by controlling astrocyte-neuron communication (Navarrete et
al, Nat Comm 2019). We have also addressed how genetic manipulations of these pathways
(Sanchez-Castillo et al, Sci Adv 2022) or exogenous alterations by environmental
contaminants (Lépez-Merino et al, Cell Biol Toxicol 2022) lead to cognitive dysfunctions.
Indeed, we have found that some signaling cascades controlling the trafficking machinery of
neurotransmitter receptors are defective in Alzheimer’'s disease (Knafo et al, Nat Neurosci
2016) and some forms of autism (Knafo and Esteban, Trends Neurosci 2017). In fact, we aim
at exploiting this molecular information, using mouse models and behavioral assays, to
develop potential therapeutic avenues for cognitive enhancement (Knafo et al, PLoS Biol
2012). Overall, we are trying to understand how molecular and cellular mechanisms operating
at the synapse contribute to brain function in health and disease.

These studies have received continuous funding from national and international
agencies, from the NIH, NARSAD and the Alzheimer’s Association (when the research group
was located in the USA), and from the Spanish Ministry for Science, the Carlos Il Health
Institute, Ramon Areces Foundation and the European Union since our move to Spain.

Finally, our research group has an established record of training young investigators.
Eleven PhD students have defended their thesis in the group. Of these, six are currently
carrying out postdoctoral research, four are working at private biomedical research institutions,
and one of them has a university teaching position. In addition, our research group has trained
eleven postdoctoral investigators. Six of them currently direct their own laboratories as
principal investigators in different institutions; two of them hold Research Associate positions
at academic institutions, and two of them are Senior Scientists at private pharmaceutical
companies.
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