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Understanding memory loss in Alzheimer's
disease
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Fig. 1. Generation of NrxnCTF transgenic mice. A) Schematic drawings showing
the proteolytic processing of Nrxns by metalloproteases and PS (left) and the HA-
tagged NrxnCTF transgene used in this study (right). The regions recognized by
the HA and the cyto-Nrxn antibodies are indicated. LNS, Laminin/Neurexin/Sex
hormone binding-globulin domain; TM, transmembrane region. B)
Representation showing the genetic approach for the expression of NrxnCTF in
the forebrain. C) Expression of NrxnCTF in forebrain tissues of NrxnCTF

mouse lines. NrxnCTF expression was analyzed in cortex, hippocampus and

1/3



MedicalZpress

striatum by Western-blot experiments with HA and cyto-Neurexin antibodies, as
indicated. Lysates from single transgenic CaMKIIa-tTA and TRE-NrxnCTF
mouse lines were analyzed as additional controls. Credit: DOI:
10.1016/j.expneurol.2021.113896

Members of the Synaptic Dysfunction and Disease group at the Institute
of Biomedicine of Seville (IBiS), led by researchers Francisco Gomez
Scholl and Amalia Martinez Mir, recently published the results of their
research into Alzheimer's disease. The data obtained suggest that the
accumulation of a fragment of the synaptic protein neurexin in the adult
brain causes specific losses of memory. The work was carried out in
collaboration with group led by José Maria Delgado Garcia at the
Neurosciences Division of Pablo de Olavide University.

This contribution is a preliminary step in the study of the protein in
patient samples in order to prevent its accumulation and, as a
consequence, the associated symptoms. Experimental data have been
obtained from an animal model with mice created by the researchers
which reproduces the accumulation of the protein fragment during the
disease.

In the published work, the researchers have focused on the study of a
fragment of the synaptic protein neurexin, known in scientific circles as
NrxnCTF. This fragment accumulates in cases of mutation in the
Presenilin genes responsible for familial forms of Alzheimer's disease.
Researchers have observed that their experimental accumulation in the
adult brain of the animal model triggers specific memory defects, among
others. These experimental models of disease are important for the
identification of pathogenic mechanisms and fundamental for the design
of effective therapies.
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Researchers observed in behavioral studies that the accumulation of this
protein produces a loss of associative memory that depends on the
brain's amygdala. In collaboration with José Maria Delgado, from Pablo
de Olavide University in Seville, synaptic connections from the
prefrontal cortex to the amygdala were studied using
electrophysiological recordings in mice. These experiments have shown
that the accumulation of NrxnCTF also produces defects in presynaptic
plasticity.

The results have been published in the journal Experimental Neurology.

More information: Ana C. Sdnchez-Hidalgo et al, Selective
expression of the neurexin substrate for presenilin in the adult forebrain
causes deficits in associative memory and presynaptic plasticity,

Experimental Neurology (2021). DOI: 10.1016/j.expneurol.2021.113896
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