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ABSTRACT

The cytoplasmic FMR1-interacting protein 2 (CYFIP2) have diverse molecular functions in neurons,
including the regulation of actin polymerization, mRNA translation, and mitochondrial
morphology and function. Mutations in the CYFIP2 gene are associated with early-onset
epilepsy and neurodevelopmental disorders, while decreases in its protein levels are linked to
Alzheimer’s disease (AD). Notably, previous research has revealed AD-like phenotypes, such as
dendritic spine loss, in the hippocampal CA1 pyramidal neurons of 12-month-old Cyfip2
heterozygous mice but not of age-matched CA1 pyramidal neuron-specific Cyfip2 conditional
knock-out (cKO) mice. This study aims to investigate whether dendritic spine loss in Cyfip2 cKO
mice is merely delayed compared to Cyfip2 heterozygous mice, and to explore further neuronal
phenotypes regulated by CYFIP2 in aged mice. We characterized dendrite and dendritic
protrusion morphologies, along with excitatory/inhibitory synapse densities in CA1 pyramidal
neurons of 17-month-old Cyfip2 cKO mice. Overall dendritic branching was normal, with a
reduction in the length of basal, not apical, dendrites in CA1 pyramidal neurons of Cyfip2 cKO
mice. Furthermore, while dendritic protrusion density remained normal, alterations were
observed in the length of mushroom spines and the head volume of stubby spines in basal, not
apical, dendrites of Cyfip2 cKO mice. Although excitatory synapse density remained unchanged,
inhibitory synapse density increased in apical, not basal, dendrites of Cyfip2 cKO mice.
Consequently, a cell-autonomous reduction of CYFIP2 appears insufficient to induce dendritic
spine loss in CA1 pyramidal neurons of aged mice. However, CYFIP2 is required to maintain
normal dendritic length, dendritic protrusion morphology, and inhibitory synapse density.
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Introduction : .
have other molecular functions, such as regulating

The cytoplasmic FMR1-interacting protein family, com-
prising CYFIP1 and CYFIP2, are evolutionarily conserved
multifunctional proteins, and their dysfunction is cau-
sally associated with various brain disorders, including
autism spectrum disorders, intellectual disability, schizo-
phrenia, and early-onset epilepsy (Schenck et al. 2001;
Abekhoukh and Bardoni 2014; Zhang, Lee, et al. 2019;
Kang et al. 2023). At the molecular level, CYFIP1/2 is a
core component of the heteropentameric Wiskott -
Aldrich syndrome protein family verprolin-homologous
protein (WAVE) regulatory complex (WRC) that regulates
actin polymerization and branching in various cell types
(Chen ZC et al. 2010; Lee Y et al. 2017; Rottner et al.
2021). Additionally, CYFIP1/2 have been reported to

mRNA translation and transport (Napoli et al. 2008; De
Rubeis et al. 2013; Cioni et al. 2018; Lee Y et al. 2020),
and influencing mitochondrial morphology and function
(Kanellopoulos et al. 2020; Kim GH et al. 2020). These
functions are primarily mediated by other protein inter-
actors of CYFIP1/2 and are possibly independent of the
WRC.

Despite our knowledge of these molecular functions,
further investigation is required to understand the
specific neuronal phenotypes affected by CYFIP1/2.
Notably, CYFIP1 and CYFIP2 proteins are found in both
excitatory and inhibitory synaptic compartments of
neurons (Pathania et al. 2014; Davenport et al. 2019).
Moreover, given the crucial role of the actin cytoskeleton
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in regulating neuronal dendritic development
(Konietzny et al. 2017), it is conceivable that CYFIP1/2
may also play a part in this process. Indeed, some
studies have shown morphological and functional
changes in excitatory and inhibitory synapses, as well
as alterations in dendritic structures, when the
expression of CYFIP1 is either decreased or increased
in mouse brains or cultured neurons (Pathania et al.
2014; Oguro-Ando et al. 2015; Davenport et al. 2019).
However, when it comes to CYFIP2, such phenotypes
have been explored to a lesser extent, although there
are reports suggesting alterations in the morphology
of dendritic spines (the dendritic protrusions where
excitatory synapses are formed) in Cyfip2 mutant mice
(Han K et al. 2015; Lee SH et al. 2020; Zhang et al.
2020; Ma et al. 2023).

Beyond the identified genetic association of CYFIP2
with neurodevelopmental disorders (Begemann et al.
2021), recent studies have revealed a mechanistical con-
nection between reduced CYFIP2 levels and Alzheimer’s
disease (AD) (Tiwari et al. 2016; Ghosh et al. 2020).
Notably, CYFIP2 proteins were found to be down-regu-
lated in the postmortem forebrain of AD patients and
in the hippocampus and cortex of AD model mice
(Tiwari et al. 2016). Additionally, aged (12-month-old)
Cyfip2 heterozygous mice exhibited several AD-like phe-
notypes in the hippocampus, including increased levels
of Tau phosphorylation, gliosis, and loss of dendritic
spines in CA1 pyramidal neurons (Ghosh et al. 2020).
Mechanistically, the diminished expression of CYFIP2
leads to aberrant mRNA translation of various AD-
related proteins at the synaptic compartment, resulting
in the overproduction of A and hyperphosphorylation
of Tau in Cyfip2 heterozygous mice. Intriguingly, a
recent study showed that 12-month-old Cyfip2 con-
ditional knock-out (cKO, CyﬁpZﬂoxe"’/ floxed, caMKlla-Cre
T29-1 (Tsien et al. 1996)) mice, which specifically
reduce CYFIP2 protein levels in CA1, but not CA3, pyra-
midal neurons of the hippocampus, do not exhibit AD-
like phenotypes (Ma et al. 2023). These cKO mice dis-
played normal levels of phospho-Tau, gliosis, and den-
dritic spines (with a subtle reduction in thin spines of
basal dendrites) in the hippocampus when compared
to age-matched wild-type mice. This implies that a
cell-autonomous reduction of CYFIP2 is not sufficient
to induce AD-like phenotypes.

Nevertheless, there is the possibility that AD-like
abnormalities, such as dendritic spine loss, could be
merely delayed in Cyfip2 cKO mice compared to Cyfip2
heterozygous mice (Ma et al. 2023). Consequently,
these defects may become apparent in cKO mice
beyond the age of 12 months. Moreover, an exploration
of excitatory and inhibitory synapses, along with
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dendritic structures, in aged Cyfip2 cKO mice could
provide further insights into the neuronal phenotypes
affected by CYFIP2. To address these issues, our study
explores CA1 pyramidal neurons in 17-month-old
Cyfip2 cKO mice through a combination of immunohis-
tochemistry and 3D morphological analysis.

Materials and methods
Mice

The Cyfip2 cKO (Cyfip2oxed/foxed. capiKila-Cre T29-1) mice
used in this study were previously described (Lee SH
et al. 2020; Zhang et al. 2020; Ma et al. 2023). Thy1-YFP
[B6.Cg-Tg(Thy1-YFP)HJrs/J] mice were obtained from
the Jackson Laboratory and bred with Cyfip2 cKO mice
as previously described (Zhang et al. 2020). The mice
were bred and maintained in a C57BL/6J background
(Japan SLC, Inc., Shizuoka, Japan) according to the
Korea University College of Medicine Research Require-
ments. All procedures were approved by the Committee
on Animal Research of the Korea University College of
Medicine (KOREA-2018-0174). The mice were fed ad
libitum and housed under a 12 h light-dark cycle. All
experiments were performed using four pairs of aged
(17-month-old) male Cyfip2 cKO;Thy1-YFP mice and
their littermate controls (Cyﬁpzﬂoxed/ﬂ""ed without Cre
expression;Thy1-YFP).

Fluorescence immunohistochemistry

Fluorescence immunohistochemistry was performed as
previously described (Choi et al. 2015; Lee B et al.
2017; Zhang, Kang, et al. 2019; Kim HJ et al. 2022; Ma
et al. 2022). Mice were anesthetized with isoflurane
and transcardially perfused with heparinized (20 units/
mL) phosphate-buffered saline (PBS), followed by 4%
paraformaldehyde (PFA) in PBS. The brains were
extracted and post-fixed overnight in 4% PFA. Following
post-fixation, brain tissue was washed with PBS and
cryoprotected with 30% sucrose in PBS for 48 h. The
brain tissues were frozen in an O.CT compound
(SAKURA Tissue-Tek, 4583) and sectioned (100 um)
using a cryostat microtome (Leica, CM3050S). The sec-
tions were collected and stored in 50% glycerol in 2x
PBS at —20°C until further processed. The primary anti-
bodies used for immunohistochemistry were CYFIP2
(Abcam, #AB95969), GFP (Abcam, #AB13970), Gephyrin
(Synaptic  Systems, #147011), Homer1 (Synaptic
Systems, #160002), NeuN (Abcam, #AB177487; Millipore,
#MAB377), Parvalbumin (Swant, #PV235), Somatostatin
(Millipore, #MAB354), VvGAT (Synaptic Systems,
#131004), and vGlutl (Millipore, #AB5905). The
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secondary antibodies used were Alexa Fluor-conjugated
(Jackson ImmunoResearch Labs). The samples were
washed with 0.1% Triton X-100 in PBS and blocked
with PBS containing 3% bovine serum albumin (BSA)
and 0.5% Triton X-100. Finally, the sections were
mounted on slide glasses with mounting media
(Biomeda, M02).

Dendritic morphology analysis

Images of entire dendritic branches of CA1 pyramidal
neurons were acquired by confocal microscopy (Zeiss,
LSM900, x 20 objective (0.8 numerical aperture), X 0.6
digital zoom, 16-bit image depth, and Z-stack function
with Tum intervals, total 28-30 um thickness) and were
analyzed using Imaris 10.0.1 (Bitplane, UK). The Imaris
Filament Tracer Module was utilized for detecting and
analyzing dendritic structures. Two to three neurons
were imaged from each mouse.

Dendritic protrusion and excitatory/inhibitory
synapse analysis

Images of dendritic segments with a length longer than
30 um of CA1 pyramidal neurons were acquired by con-
focal microscopy (Zeiss, LSM900, x 63 objective (1.2
numerical aperture), x 3 digital zoom, 16-bit image
depth, Z-stack function with 0.2 um intervals, total 3-
4.5 ym thickness) and were analyzed using Imaris
10.0.1 (Bitplane, UK). The Imaris Filament Tracer
Module was employed to detect, quantify, and classify
dendritic protrusions, while the Spot Detection Function
was utilized for detecting and analyzing excitatory and
inhibitory synaptic puncta. Dendritic protrusion types
were categorized as shown in Table 1. Two to three
neurons were imaged from each mouse.

Statistical analysis

All quantifications were performed by researchers who
were blinded to the genotype and did not participate
in immunostaining or image acquisition processes. P
values were calculated using either a two-way ANOVA
with Sidak’s multiple comparisons test (recommended

Table 1. Classification of dendritic protrusion morphology using
Imaris 10.1.0.

Type Parameter

mean width (head) > mean width (neck)
length (spine) < 1 um
mean width (neck) x 2 < length (spine)
and mean width(neck) < = max width (head)
mean width (head) <= mean width (neck)

Mushroom spines
Stubby spines
Long-thin spines

Filopodia

by the software for sholl analysis due to its higher
power compared to the Bonferroni test) or a two-tailed
Student’s t-test performed with GraphPad Prism 9 soft-
ware. All data are presented as mean + standard error
of the mean (SEM). *P < 0.05; ***P < 0.001.

Results

Reduced length of the basal, but not apical,
dendrites of CA1 pyramidal neurons in 17-
month-old Cyfip2 cKO mice

Before investigating detailed neuronal morphologies, we
first validated the downregulation of CYFIP2 levels in the
hippocampal CA1 region of 17-month-old Cyfip2 cKO
mice compared to control mice through immunohisto-
chemistry (Figure 1A). Similar to findings from 12-month-
old Cyfip2 cKO mice (Ma et al. 2023), CYFIP2 levels
decreased by approximately 50% in cKO mice compared
to control mice. The remaining CYFIP2 signals detected
in cKO mice might arise from the expression of CYFIP2 in
inhibitory neurons (Lee SH et al. 2020) and/or technical
background noise in the immunostaining process.
Indeed, we observed CYFIP2 signals in excitatory pyramidal
neurons as well as Parvalbumin - or Somatostatin-positive
inhibitory neurons of the hippocampal CA1 region of 17-
month-old control mice (Supplementary Figure 1). As pre-
viously demonstrated (Zhang et al. 2020; Ma et al. 2023),
yellow fluorescent protein (YFP) expression in Thy-1 mice
facilitated the visualization of CA1 pyramidal neuron mor-
phology in both control and cKO mice (Figure 1A).

The Filament Tracer Module of Imaris software was
employed to analyze dendritic morphology, automati-
cally detecting and quantifying dendrites from Z-stack
images of CA1 pyramidal neurons. Sholl analysis for
total (combining basal and apical), basal, or apical den-
drites revealed a comparable number of intersections
in the CA1 pyramidal neurons of Cyfip2 cKO mice com-
pared to control mice (Figure 1B). Similarly, there was
no significant difference in the number of dendritic
branch points between cKO mice and control mice
(Figure 1C). However, the length notably decreased for
basal dendrites in cKO mice compared to control mice,
while no significant changes were observed in total
and apical dendrites (Figure 1D).

Morphological changes of dendritic protrusions
in the basal, but not apical, dendrites of CA1
pyramidal neurons in 17-month-old Cyfip2 cKO
mice

Next, we investigated dendritic protrusions in the CA1
pyramidal neurons of 17-month-old Cyfip2 cKO mice.
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Figure 1. Dendritic morphology of CA1 pyramidal neurons in 17-month-old Cyfip2 cKO mice. (A) Representative confocal images of
CYFIP2, YFP, and NeuN immunofluorescent staining in the hippocampal CA1 region of 17-month-old control (Cyfip2™*e®oxed. Ty 1.
YFP) and Cyfip2 cKO (Cyfip2"*e/oxed.capmKila-Cre; Thy 1-YFP) mice. Quantification of CYFIP2 mean intensity in the stratum pyramidale
(SP) layer. CA, cornu ammonis; DG, dentate gyrus; SO, stratum oriens; SR, stratum radiatum. Scale bar, 100 um. (B) Representative
dendritic morphologies (traced by Imaris) of CA1 pyramidal neurons in 17-month-old control and Cyfip2 cKO mice. Scale bar,
40 um. Quantification of Sholl analysis (for total, basal, and apical dendrites). (C) Quantification of dendritic branch points. (D) Quantifi-

cation of dendritic length. N =10 neurons per genotype.

We conducted separate analyses for dendritic protru-
sions in both basal and apical dendrites, building upon
previous findings from 12-month-old Cyfip2 cKO mice,
which revealed reductions in total protrusion and thin
spine densities in basal, but not apical, dendrites (Ma
et al. 2023). From the confocal Z-stack images of dendri-
tic segments, protrusions were automatically detected,
classified into mushroom, stubby, and long thin spines,
as well as filopodia (Table 1), and their size and
volume were analyzed by Imaris software (Figure 2A).
In terms of dendritic protrusion density, no significant
difference was observed in either the total (average of all
protrusions) or any subclass of protrusions between
control and cKO mice in both basal and apical dendrites
(Figure 2B). However, in basal dendrites, both total and
mushroom spines exhibited increased length in cKO
mice compared to the control mice (Figure 2C). Conver-
sely, there was no difference in length for any subclass of
protrusions in apical dendrites between control and cKO
mice. Similarly, only stubby spines in basal, but not
apical, dendrites of cKO mice showed reduced head
volume compared to the control mice (Figure 2D).

Finally, the total volume, including head and neck, for
any subclass of protrusions in both basal and apical den-
drites was comparable between control and cKO
neurons (Figure 2E).

Inhibitory, but not excitatory, synaptic changes
in the apical dendrites of CA1 pyramidal neurons
in 17-month-old Cyfip2 cKO mice

In addition to morphological analyses of CA1 pyramidal
neurons, we investigate the quantity of excitatory and
inhibitory synapses in both basal and apical dendrites
of 17-month-old Cyfip2 cKO mice. Excitatory presynaptic
compartments were identified using antibodies against
vesicular glutamate transporter 1 (vGlut1), while post-
synaptic compartments were labeled with Homer1 anti-
bodies. Conversely, inhibitory presynaptic
compartments were marked by antibodies targeting
vesicular gamma-aminobutyric acid (GABA) transporter
(VGAT), and postsynaptic compartments were identified
using Gephyrin antibodies. Following a methodology
similar to dendritic spine analysis, confocal Z-stack
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Figure 2. Dendritic protrusion density and morphology in CA1 pyramidal neurons of 17-month-old Cyfip2 cKO mice. (A) Representa-
tive confocal images of dendritic protrusions and their Imaris classifications (blue for mushroom spine, red for stubby spine, yellow for
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images of dendritic segments were processed using
Imaris software to automatically detect and quantify pre-
synaptic and postsynaptic puncta associated with YFP-
positive dendritic segments (Figure 3A and B). Specifi-
cally, only postsynaptic puncta contained within the
volume of YFP-positive dendritic segments were con-
sidered. Presynaptic puncta within a 0.7 pm distance
from the surface of YFP-positive dendritic segments
were included. Excitatory or inhibitory synapses were
defined as instances where corresponding presynaptic
and postsynaptic puncta were colocalized.

For excitatory synapses, neither the densities of
vGlut1 puncta, Homer1 puncta, nor their colocalization
(indicating excitatory synapses) showed significant
differences between control and cKO mice, observed
in both basal and apical dendrites (Figure 3A). Conver-
sely, concerning inhibitory synapses, there were no
abnormalities detected in the densities of VGAT
puncta, Gephyrin puncta, nor their colocalization (indi-
cating inhibitory synapses) in the basal dendrites of
cKO mice (Figure 3B). However, notably, the density of
inhibitory synapses significantly increased in the apical
dendrites of cKO mice compared to control mice.
While both vGAT and Gephyrin puncta densities dis-
played trends of increase in the apical dendrites of
cKO mice compared to control mice, these differences
did not reach statistical significance.

Discussion

In this study, our aim was to investigate neuronal pheno-
types, primarily focusing on morphological features, of
hippocampal CA1 pyramidal neurons in 17-month-old
Cyfip2 cKO mice. We first observed a normal dendritic
complexity, with a specific decreased in the length of
basal dendrites in cKO mice. Reduction in dendritic com-
plexity and length is a hallmark phenotype observed in
the hippocampal CA1 pyramidal neurons of AD brains
(Kulkarni and Firestein 2012; Mehder et al. 2020). There-
fore, although confined to basal dendrites, the reduced
dendritic length in pyramidal neurons of cKO mice
may further suggest the link between CYFIP2 and AD
pathologies. Furthermore, these findings align some-
what with a previous study showing that the overexpres-
sion of CYFIP2 in cultured hippocampal neurons leads to
increased dendritic complexity and length (Pathania
et al. 2014). The milder phenotype observed with
CYFIP2 reduction in cKO mice compared to CYFIP2 over-
expression in cultured neurons could potentially be
attributed to compensation by CYFIP1, which likely con-
tributes to maintaining normal dendritic structure in cKO
mice. Indeed, previous research has indicated the invol-
vement of CYFIP1 in regulating dendritic morphology
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(Pathania et al. 2014; Davenport et al. 2019). However,
it is also possible that CYFIP1 and CYFIP2 have distinct
roles in regulating dendritic morphology, particularly
during early development. For instance, it has been
demonstrated that during the axonal development of
retinal ganglion cells, CYFIP1 mediates axon growth
while CYFIP2 regulates axon sorting (Cioni et al. 2018).

Our analysis of dendritic protrusions revealed normal
densities of total and any subclass of protrusions in both
basal and apical dendrites of CA1 pyramidal neurons of
17-month-old Cyfip2 cKO mice. Consistently, densities of
excitatory synapses (vGlut1-Homer1 colocalization), pre-
dominantly forming on dendritic spines, appeared
normal in both basal and apical dendrites of cKO mice.
These results suggests that dendritic spine loss is not
simply delayed in Cyfip2 cKO mice compared to 12-
month-old Cyfip2 heterozygous mice (Tiwari et al.
2016; Ghosh et al. 2020). Instead, they confirm that the
cell-autonomous reduction of CYFIP2 is insufficient to
induce dendritic spine loss in the hippocampal CA1 pyr-
amidal neurons of Cyfip2 cKO mice (Ma et al. 2023).
Therefore, as hypothesized in the previous study (Ma
et al. 2023), the loss of CYFIP2 in both pre - (e.g. CA3
pyramidal neurons or local inhibitory neurons) and
post - (i.e. CA1 pyramidal neurons) synaptic neurons,
occurring in Cyfip2 heterozygous mice, might be necess-
ary to fully induce dendritic spine loss in CA1 pyramidal
neurons of aged mice. The role of CYFIP2 in presynaptic
function has been less extensively characterized com-
pared to its role in the postsynapse. Nevertheless, a pre-
vious study demonstrated an enhancement of
presynaptic short-term plasticity induced by high-fre-
quency stimuli in the medial prefrontal cortex (mPFC)
layer 5 pyramidal neurons of adult (6-10-week-old)
Cyfip2 heterozygous mice, possibly associated with a
reduced number of mitochondria in presynaptic
boutons (Kim GH et al. 2020). Further investigation is
required to understand whether and how CYFIP2 regu-
lates presynaptic function and morphology in CA1 pyra-
midal neurons, as well as its potential interaction with
the postsynaptic compartment to maintain a normal
number of dendritic spines (Han KA and Ko 2023).

In line with the previous analysis of 12-month-old
Cyfip2 cKO mice (Ma et al. 2023), morphological
changes (length and head volume) of dendritic protru-
sions were observed exclusively in the basal, but not
apical, dendrites of 17-month-old Cyfip2 cKO mice. It is
notable that changes in dendritic spine head width
and size were also specifically observed in the basal,
but not apical, dendrites of mPFC layer 5 neurons in
adult (8-10-week-old) Cyfip2 cKO mice (Zhang et al.
2020). Furthermore, our present study also revealed
reduced length only in the basal, but not apical,
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Figure 3. Excitatory and inhibitory synaptic densities in CAT pyramidal neurons of 17-month-old Cyfip2 cKO mice. (A) Representative
confocal images of excitatory synapses and their Imaris detections in both basal (upper panels) and apical (lower panels) dendrites of
CA1 pyramidal neurons of 17-month-old control and Cyfip2 cKO mice. co, colocalization; Ex., excitatory. Scale bar, 2 um. Quantifi-
cations of densities of pre — (vGlut1) and post - (Homer1) synaptic markers and their colocalizations. (B) Representative confocal
images of inhibitory synapses and their Imaris detections in both basal and apical dendrites of CA1 pyramidal neurons of 17-

month-old control and Cyfip2 cKO mice. Inh., inhibitory. Scale bar, 2 um. Quantifications of densities of pre

- (VGAT) and post -

(Gephyrin) synaptic markers and their colocalizations. N =10 neurons per genotype.

dendrites of 17-month-old Cyfip2 cKO mice. Intriguingly,
in contrast, the number of inhibitory synapses (VGAT-
Gephyrin colocalization) increased only in the apical,
but not basal, dendrites of 17-month-old Cyfip2 cKO
mice. These findings suggest that the mechanisms
underlying the regulation of neuronal morphology (i.e.
dendrite length and dendritic protrusion morphology)
and inhibitory synapse number by CYFIP2 could be dis-
tinct, with the former likely implicating the WRC-
mediated regulation of actin polymerization and branch-
ing (Spence and Soderling 2015; Lee Y et al. 2017).
However, the mechanisms for regulating inhibitory

synapses by CYFIP2 remain elusive. Previous studies
demonstrated that exogenously expressed CYFIP2 loca-
lizes not only to excitatory but also to vGAT-Gephyrin-
positive inhibitory synapses in cultured hippocampal
neurons (Pathania et al. 2014; Davenport et al. 2019).
Additionally, overexpression of CYFIP2 resulted in the
downregulation of Gephyrin and GABA, receptor clus-
ters in cultured hippocampal neurons (Davenport et al.
2019), suggesting that CYFIP2 localizes to and sup-
presses inhibitory synapses. This aligns with our obser-
vation of increased inhibitory synapse number in
Cyfip2 cKO mice. Moreover, we observed the localization



of endogenous CYFIP2 in dendritic spines (i.e. excitatory
synapses) as well as the colocalization of CYFIP2 and
Gephyrin in the hippocampal CA1 region of 17-month-
old control mice (Supplementary Figure 2). One poten-
tial mechanism governing the localization and function
of CYFIP2 in inhibitory synapses involves direct and/or
indirect interactions of CYFIP2 with inhibitory synaptic
proteins (Chen BY et al. 2014; Lee Y et al. 2020; Han KA
and Ko 2023), though further investigations are
needed to elucidate the details.

In conclusion, our findings contribute to the expand-
ing list of neuronal phenotypes affected by cell-auton-
omous reduction of CYFIP2 in aged Cyfip2 cKO mice,
including changes in dendrite length, dendritic protru-
sion morphologies, and inhibitory synapse density.
Investigating the interplay between CYFIP2 functions
in CA1 pyramidal neurons and other hippocampal
neurons, and their contribution to AD-like features in
the hippocampus will be an intriguing avenue for
future research. Such studies may offer the potential to
uncover novel therapeutic targets.
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