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Abstract

Alzheimer´s disease (AD) is characterized by neuronal function loss and degeneration. The integrity of the axon

initial segment (AIS) is essential to maintain neuronal function and output. AIS alterations are detected in

human post-mortem AD brains and mice models, as well as, neurodevelopmental and mental disorders.

However, the mechanisms leading to AIS deregulation in AD and the extrinsic glial origin are elusive. We studied

early postnatal differences in AIS cellular/molecular mechanisms in wild-type or APP/PS1 mice and combined

neuron-astrocyte co-cultures. We observed AIS integrity alterations much earlier than amyloid plaques or tau

tangles can be detected in the presence of APP/PS1 astrocytes, that showed reduced mRNAs and protein levels

of retinoic acid synthesis enzymes, as well as ADNP (Activity-dependent neuroprotective protein). AIS

alterations were recovered by impeding retinoic acid degradation, Adnp-derived NAP peptide (NAPVSIPQ)

addition or P2X7 receptor inhibition, both regulated by retinoic acid levels. Our findings extend current

knowledge on AIS regulation, providing data to support the role of astrocytes in early postnatal AIS modulation.

In conclusion, AD onset may be related to very early glial cell alterations that induce AIS and neuronal function

changes, opening new therapeutic approaches to detect and avoid neuronal function loss.
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