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A growing wave of evidence has placed the concept of protein homeostasis

at the center of the pathogenesis of amyotrophic lateral sclerosis (ALS). This

is due primarily to the presence of pathological transactive response DNA-

binding protein (TDP-43), fused in sarcoma (FUS) or superoxide dismutase-1

(SOD1) inclusions within motor neurons of ALS postmortem tissue. However,

the earliest pathological alterations associated with ALS occur to the structure

and function of the synapse, prior to motor neuron loss. Recent evidence

demonstrates the pathological accumulation of ALS-associated proteins

(TDP-43, FUS, C9orf72-associated di-peptide repeats and SOD1) within the

axo-synaptic compartment of motor neurons. In this review, we discuss

this recent evidence and how axo-synaptic proteome dyshomeostasis may

contribute to synaptic dysfunction in ALS.

KEYWORDS

proteostasis, axo-synaptic compartment, protein misfolding, synapse, amyotrophic
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Introduction

Proteome homeostasis (proteostasis) refers to the controlled maintenance of each
protein in the proteome in its precise conformation, concentration and location for
each cell to carry out its function. Maintaining proteostasis requires various biological
mechanisms to regulate the synthesis, degradation, (re)-folding and trafficking of
the proteome. The mechanisms required to maintain proteostasis are finely tuned
in all cell types. However, an inability of cells to maintain proteostasis can lead to
the accumulation of misfolded proteins, particularly within uncharacteristic cellular
compartments, leading to cellular dysfunction and death.

Neurons are particularly susceptible to proteostasis network dysfunction compared
to other cell types (Kundra et al., 2020). An inability for the neuron to maintain its
proteome leads to the accumulation of misfolded/aggregating proteins, subsequently
causing proteome collapse and the formation of inclusions (Knowles et al., 2014).
An accumulation of misfolded/aggregated proteins and inclusions can be observed
within distinct neuronal cell types and anatomical regions in several neurodegenerative
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disorders including Alzheimer’s Parkinson’s, Huntington’s
disease (Yerbury et al., 2016). Similarly, amyotrophic lateral
sclerosis (ALS), which causes the progressive loss of upper
and lower motor neurons also exhibits the accumulation
of misfolded proteins and inclusions within motor neurons
(Leigh et al., 1991; Ticozzi et al., 2010). ALS cases are
generally categorized as either familial (family history of
genetic mutation) or sporadic (no family history). Despite the
origin of disease, a common characteristic is the presence of
proteinaceous inclusions (Bunina bodies, basophilic inclusions,
skein-like inclusions and hyaline inclusions) within motor
neurons and neighboring cells. The particular inclusion type
and anatomical region observed can vary based on the presence
or absence of ALS mutation (Saberi et al., 2015). However,
proteostasis dysfunction that allows aggregates to proceed into
inclusions across all forms of indicate this is a common
mechanism underlying ALS.

Whilst, the presence of inclusions are observed in post-
mortem tissue, on the other end of the disease timeline,
clear evidence indicates one of the earliest pre-symptomatic
and functional changes associated with ALS occurs distally
in the motor neuron axons and at the synaptic terminals
(Moloney et al., 2014). In line with this, electrophysiological
evidence demonstrates distal changes in excitability are an early
hallmark of ALS (Nakata et al., 2006). While it is clear that
electrophysiological changes are intimately linked with ALS
pathology, the underlying molecular alterations that result in
such physiological outcomes remains unknown.

There has been much focus on perturbations of global/somal
motor neuron proteostasis and axo-synaptic function in ALS.
Despite the axo-synaptic compartment yielding ∼95% of
the motor neuron volume (Muzio and Cascella, 2022), little
investigation of the proteostasis status within this compartment
has been carried out. However, recent landmark studies indicate
the presence of a disturbed proteome within the axo-synaptic
compartment that can lead to synaptic dysfunction and motor
neuron degeneration (Figure 1). Here in this review, we focus
on how perturbations to proteome homeostasis within axo-
synaptic compartments may contribute to ALS, particularly
focusing on critical areas in: (1) understanding the susceptibility
of axons and synaptic terminals to misfolded proteins, (2) their
perturbed responses to proteostasis disturbances, and (3) how
these responses contribute to the synaptic changes observed in
ALS.

Maintaining (sub-) proteome
homeostasis in motor neurons

Proteome dyshomeostasis is a common feature of
neurodegenerative diseases. The vulnerability of specific
cell types within various neurodegenerative disorders can
be rationalized to lie inherently within their proteome

(Ciryam et al., 2013, 2017; Kundra et al., 2017). Using
transcriptomic and proteomic data from healthy spinal cord
motor neurons, we demonstrated that ALS-vulnerable spinal
cord motor neurons contain many proteins expressed at levels
higher than their expected solubility compared to ALS-resistant
ocular motor neurons (Yerbury et al., 2019). These proteins
are deemed supersaturated and vulnerable to misfolding and
aggregation, particularly under conditions of proteostatic
stress. A consequence of this supersaturated proteome is that it
requires a greater reliance on the proteostasis network of the cell
to prevent a collapse. However, previous work indicates motor
neurons already have a reduced proteostasis capacity, including
reduced mounting of the heat shock response (Batulan et al.,
2003) and ubiquitin expression (Brockington et al., 2013),
highlighting their vulnerability to proteome dyshomeostasis.

Motor neurons are a uniquely long neuronal sub-type,
spanning distances of up to 1 meter, containing a vast proteome.
A spinal cord motor neuron can innervate up to 1000 muscle
fibers with each synaptic terminal populated by up to 1 million
individual protein molecules, creating numerous complex sub-
proteomes for the motor neuron to maintain. Whilst many
proteins are trafficked from the soma to the synaptic terminal,
recent advances in understanding proteostasis with increased
granularity demonstrate the synaptic terminal has a local
transcriptome and translatome that responds to intra- and -
extracellular stimuli (Glock et al., 2021; Perez et al., 2021;
Soykan et al., 2021). Traditionally centrifugal isolation has been
used to distinguish the transcriptomic and proteomic profiles
of soma and axo-synaptic compartments. However, there have
been recent technological advances including, the use of soma-
axonal culturing chambers, RNA-scope and non-canonical
amino acid labeling to provide improved spatiotemporal
resolution to dissect differences within sub-compartments (Bai
and Witzmann, 2007). Utilization of these techniques have aided
in comprehending the difficulties in maintaining proteostasis at
the synapse, yet primarily investigate hippocampal pyramidal
cells and interneurons. However, these findings may only be
extrapolated in spinal cord motor neurons, considering the
vast distance between the soma and their unique presynaptic
terminals (neuromuscular junction).

The difficulty in maintaining synaptic proteostasis has been
postulated as a potential origin of in several neurodegenerative
diseases, notably Alzheimer’s and Parkinson’s disease (Freer
et al., 2019; Nachman and Verstreken, 2022). Synaptic
dysfunction is a common theme across many neurodegenerative
diseases and typically occurs early in disease progression. Recent
work suggests that many supersaturated proteins are involved in
synaptic processes (Freer et al., 2019). Consistent with this, we
demonstrated that the sub-proteome of synaptic terminal spinal
cord motor neurons is more supersaturated than the entire
motor neuron proteome (Lum et al., 2022). This indicates that
the synaptic terminal sub-proteome is particularly vulnerable
to proteome stress and misfolding, in an already vulnerable
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FIGURE 1

The possible effects of pathological accumulation of ALS-associated proteins within the axo-synaptic compartment of motor neurons.
Pathological accumulation of ALS-associated proteins (TDP-43, FUS, C9orf72-associated di-peptide repeats and SOD1) have been observed in
the axo-synaptic compartment of motor neurons. The axo-synaptic proteome is supersaturated and conducive to protein misfolding and
aggregation that have the capacity to propagate to neighboring cells. The accumulation of these proteins can lead to stress granule formation
and translational stalling of key axo-synaptic proteins. Pathological accumulation of ALS-associated proteins can alter Ca2+ dynamics and
synaptic vesicle release. Collectively, the impairment of these processes may contribute to the synaptic dysfunction associated with ALS,
leading to the progressive neurodegeneration of spinal cord motor neurons.

proteome. Furthermore, we have found that many genes down-
regulated in ALS are enriched in the synapse and encode axo-
synaptic proteins integral to their function (Yerbury et al., 2019;
Lum et al., 2022). Whilst, proteostasis and synaptic dysfunction
are common hallmarks of neurodegenerative diseases, there is a
growing focus on investigating proteostasis disturbances within
the axo-synaptic compartment, yet many questions remain as to
how synaptic proteostasis dysfunction may contribute to disease
pathology.

Evidence of proteome
dyshomeostasis at the axon and
synapse

Fused in sarcoma

Fused in sarcoma (FUS) is a nucleic acid-binding protein,
playing a role in RNA metabolism. An accumulation of
mislocalized cytoplasmic FUS, can be observed in ALS
postmortem tissue, where it can form insoluble aggregates
(Neumann et al., 2009). Of all the primary ALS-associated
aggregation-prone proteins, FUS has the most well-defined
role within axons and synaptic terminals. Localization of FUS

within RNA granules has been repeatedly reported in the axon,
dendrites and pre-and post-synaptic terminals (Sephton and
Yu, 2015; Yokoi et al., 2017; Deshpande et al., 2019), including
the neuromuscular junction of healthy tissues (So et al., 2018;
Picchiarelli et al., 2019). Cortical and hippocampal cultures
indicate FUS is localized in both excitatory and inhibitory
synapses, where it is preferentially located between the
endoplasmic reticulum and synaptic vesicle pools (Sahadevan
et al., 2021).

Synaptic FUS primarily localizes to exons and 3′UTRs of
RNAs, indicating a role in RNA transport, local translation and
stabilization (Sahadevan et al., 2021). In particular, synaptic
FUS binds to RNAs encoding many receptors and transporters
involved in glutamatergic and GABAergic signaling. Synaptic
FUS has been demonstrated to aid in dendritic spine
formation and regulate mRNA translation (Fujii et al., 2005),
highlighting its importance in synaptic integrity and function.
ALS patient-derived motor neurons show an increase in FUS-
positive clusters within the axon and synapses. Concurrently,
increased Bassoon (pre-synaptic marker) and Homer1 (post-
synaptic marker) clusters were also observed within synapses
(Deshpande et al., 2019). Given the known roles of FUS at the
synapse, these results suggest FUS pathologically accumulates at
the synapse in ALS, potentially altering local mRNA control and
induce aggregation, collectively perturbing local proteostasis.
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Axo-synaptic FUS accumulation has been observed in Fus1
NLS/+ mice (Scekic-Zahirovic et al., 2017, 2021). Fus1 NLS/+

mice show an ALS/FTD phenotype with cognitive and motor
impairments at 4 and 10 months, respectively, compared to
FUS+/+ control mice. Axo-synaptic FUS accumulation was
associated with altered cortical synaptogenesis, predominantly
inhibitory interneurons. Furthermore, six-month old mice
showed differential synaptic RNA levels, with a large proportion
of genes up-regulated. An enrichment of mRNAs up-regulated
were direct binders of FUS; however, a large majority
of mRNAs down-regulated were not known synaptic FUS
targets, indicating an in-direct mechanism of regulation.
Axo-synaptic FUS was associated with increased stability of
many genes (enriched in mRNAs containing exonic regions)
corresponding to the synaptic-specific function. Additionally,
decreased stability (enriched in mRNAs containing 3′UTR)
was observed in mRNAs encoding for ribosomal localization,
gene expression and translation, processes responsible for
maintaining proteostasis. In line with the aforementioned
transcriptional changes, protein level alterations were also
observed in numerous GABAergic and glutamatergic signaling
proteins, indicating that axo-synaptic FUS accumulation
subsequently changes the synaptic sub-proteome that likely
contributes to synaptogenesis impairments. Whilst, loss of
spinal cord motor neurons are observed in the model, synaptic
changes of spinal cord motor neurons have not been examined.
Considering the number of GABAergic and glutamatergic
boutons that extend along spinal cord motor neurons, there is
scope to investigate how axo-synaptic FUS accumulation may
affect receptor expression and signaling at the post-synaptic
terminals that extend along spinal cord motor neurons.

Mutations in the FUS gene are causative of ALS
(Kwiatkowski et al., 2009; Vance et al., 2009). Intra-axonal
mutant FUS has demonstrated to accumulate in cultured
primary neurons derived from mFus−/−/hgFUSR521H mice
(López-Erauskin et al., 2018). Furthermore, spinal cord
RNA expression profiles of mFus−/−/hgFUSR521C and
mFus−/−/hgFUSR521H mice showed a down-regulation
of genes encoding for glutamate signaling, in addition to
ribosomal proteins and protein translation (López-Erauskin
et al., 2018). Similarly, up-regulated genes encode for the eIF2a
signaling pathway. eIF2a is a crucial factor for translation
initiation and is phosphorylated as part of the integrated
stress response (ISR), to stall protein synthesis to alleviate the
proteome load (Costa-Mattioli and Walter, 2020). Consistent
with this, increased intra-axonal FUS accumulation, pEIF2a
and reduced protein synthesis within the sciatic nerve were
observed in mFus−/−/hgFUSR521C and mFus−/−/hgFUSR521H

mice compared to wild-type and FUSWT controls (López-
Erauskin et al., 2018). Collectively, this work suggests
that the accumulation of mutant FUS within axo-synaptic
compartments activates the integrated stress response, leading
to reduced protein synthesis. Whilst, this study did not examine
if a specific set of genes were translationally stalled, it will

be important to know how stalling of these genes encode
for synaptic functions that may contribute to motor neuron
degeneration.

Transactive response DNA-binding
protein-43

Transactive response DNA-binding protein (TDP-43) is a
nuclear ribonucleoprotein that binds to UG-rich repeats of
target RNAs to regulate gene transcription, mRNA splicing and
transport. TDP-43 is predominantly localized to the nucleus,
but contains a nuclear export sequence to aid in the nuclear-
cytoplasmic shuffling of target RNAs. In healthy neurons,
TDP-43 has been shown to localize with axons, synapses
and neuromuscular junctions, aiding in RNA transport and
stability (Fallini et al., 2012; Narayanan et al., 2013; Ishiguro
et al., 2016). Furthermore, examination of axonal TDP-43
suggests subpopulations of TDP-43 RNP pools with different
biophysical properties dependent on their distance from to the
soma, suggesting diverse physiological roles and aggregation
propensity (Gopal et al., 2017).

Postmortem examination of a large majority of ALS cases
shows aberrant mislocalization of TDP-43 in the cytoplasm
and depletion within the nucleus of motor neurons (Neumann
et al., 2009). Altman et al. (2021) recently observed elevated
levels of TDP-43 and its pathological phosphorylated form,
pTDP-43, in intra-muscular nerves of a small number of
sporadic ALS patient biopsies. Furthermore, a more extensive
retrospective study of 114 patient biopsies with no history
of ALS found biopsies containing axonal pTDP-43 within
intra-muscular nerve bundles were later diagnosed with ALS,
suggesting diagnostic potential of pTDP-43 in peripheral axons
(Kurashige et al., 2022). Furthermore, axonal pTDP-43 has
also been observed in post-mortem tissue (Altman et al., 2021;
Kurashige et al., 2022) and C9orf72 patient iPSC-derived motor
neurons (Altman et al., 2021). Similar findings were reported
in intra-muscle axons and even the neuromuscular junction of
TDP1NLS mice (Altman et al., 2021). Axonal accumulation of
pTDP-43 was shown to colocalize with the ribonucleoprotein
component, G3BP1 and RNAs, indicating the formation
of ribonucleoprotein (RNP) condensates within axons. The
formation of RNP condensates within the soma represses RNA
translation and is believed to be a compensatory mechanism
to alleviate the misfolded proteome load in ALS. In line
with this, TDP-43 mislocalization was associated with reduced
protein synthesis within the axons and presynaptic terminals
of C9orf72 iPSC-derived neurons, primary neuromuscular co-
cultures and TDP1NLS mice (Altman et al., 2021). Proteomic
analysis of axoplasmic lysates from TDP1NLS mice found a
reduction in nuclear-encoded mitochondrial proteins, including
ATP5A1, Cox4i1 and Ndufa4, despite showing modest increases
in mRNA abundance, suggesting axonal TDP-43 containing
RNPs sequester and impair the local translation of these
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mitochondrial transcripts. Furthermore, it was demonstrated
that this impairment of local synaptic and mitochondrial protein
synthesis led to reduced neuromuscular junction function and
neurodegeneration (Altman et al., 2021). This work not only
highlights that aggregation-prone proteins such as TDP-43
pathologically accumulate in the axo-synaptic compartments,
but that their presence within these compartments can have
detrimental consequences that can lead to neurodegeneration.

C9orf72

Abnormal expansion of GGGGCC hexanucleotide repeats
within the C9orf72 gene is the most frequent genetic association
with ALS. It has been proposed that GGGGCC expansion
repeats may play a pathogenic role through several mechanisms,
including loss of C9orf72 expression and function. C9orf72
protein has been shown to localize to the pre-synaptic terminals,
where it interacts with the RAB3 family of proteins involved
with synaptic vesicle release (Atkinson et al., 2015; Frick et al.,
2018). Furthermore, GGGGCC hexanucleotide repeats within
the C9orf72 gene can generate the synthesis of di-peptide repeat
(DPRs) species produced by repeat-associated non-AUG (RAN)
translation (Mori et al., 2013). In C9orf72 cases, the production
of DPR species has been shown to disrupt nuclear-cytoplasmic
transport and mislocalization of TDP-43 (Solomon et al., 2018).
As previously discussed, C9orf72 mutations have shown to
produce axo-synaptic accumulation of pTDP-43 and synaptic
dysfunction (Altman et al., 2021), suggesting an indirect role of
DPRs on axo-synaptic proteostasis.

In addition to the in-direct role DPRs have on axo-synaptic
proteostasis, they may also have a more local and direct role.
There are five DPRs produced from sense and antisense (poly-
GA, poly-GR, poly-GP, poly-PR and poly-PA). The contribution
of each individual DPR species is still unclear. Poly-GA are
the most abundant within cytoplasmic inclusions. Furthermore,
poly-GA has shown to be present within dystrophic neurites
of the cortex, but not in the spinal cord of ALS cases
(Mackenzie et al., 2013). Poly-GA has been shown to be present
in the neurites GA mouse model (Jensen et al., 2020). In
primary motor neuron cultures, GA aggregates were mobile
and inversely correlated with GA repeat length. Furthermore,
neurons containing GA aggregates showed a reduction in
synaptic vesicle release that was associated with a reduction
in the synaptic vesicle protein, SV2, as a consequence of GA
aggregates sequestering SV2 mRNA. Furthermore, a similar
decrease in SV2 mRNA and protein expression was observed in
C9orf72 iPSC-derived neurons. However, up-regulation of SV2
was able to reverse synaptic vesicle release impairments (Jensen
et al., 2020). Whilst it is unclear if other DPRs show similar
localization and effects, this study highlights the potential of
targeting synaptic function as a potential therapeutic avenue for
ALS-associated axo-synaptic proteostasis imbalance.

Superoxide dismutase-1

There have been >160 mutations identified within the
superoxide dismutase-1 (SOD1) gene associated with ALS.
Unlike FUS and TDP-43, SOD1 is not an RNA-binding
protein and is an antioxidant enzyme that functions to catalyze
superoxide free radicals to molecular oxygen or hydrogen
peroxide. However, similarly SOD1 inclusions form in the
cytoplasm of motor neurons in familial ALS cases (Shibata
et al., 1996). Although misfolded SOD1 also been suggested to
be associated with non-SOD1 familial- and sporadic-ALS cases
(Guareschi et al., 2012; Grad et al., 2014; Tokuda et al., 2019;
Trist et al., 2022). SOD1 is primarily localized to the cytoplasm
and mitochondria. However, it can also be found in the nucleus
(Gertz et al., 2012). To our knowledge, it has yet to be confirmed
if SOD1 is present in the axons or synaptic terminals. Although,
transcriptomic and proteomic analyses indicate that SOD1
mRNA and protein are localized and translated within synaptic
terminals, including the neuromuscular junction (Ketterer et al.,
2010; Glock et al., 2021).

There have been several SOD1 mouse models developed
over the last few decades. However, none is better
characterized than the SOD1G93A model. SOD1G93A mice
show spatiotemporal synaptic impairments, which have been
previously summarized in detail (Fogarty, 2019). SOD1
aggregates have been extensively reported in spinal cord motor
neurons of SOD1G93A mice (Deng et al., 2006; Gill et al.,
2019). However, evidence for their axo-synaptic localization
is limited. Immunoblots of sciatic nerves have shown mutant
SOD1 aggregates (Turner et al., 2003), indicating their presence
in axo-synaptic compartments. In line with this, mutant SOD1
accumulation has been observed in ventral roots as early as four
weeks of age, before their presence within the ventral horn and
onset of motor impairment (Shiraishi et al., 2021). This indicates
mutant SOD1 may accumulate in a distal-proximal fashion.
However, it has yet to be investigated if SOD1 aggregates
are located more peripherally, such as in the neuromuscular
junction of motor neurons.

In support of the distal-proximal accumulation of SOD1,
sciatic nerve inoculation of spinal homogenates from paralyzed
SOD1 mutant mice in SOD1G85R:YFP mice produces motor
deficits and motor neuron pathology (Ayers et al., 2014,
2016). The formation of SOD1G85R:YFP inclusions pathology
are initially observed in the ipsilateral DRG and follow a
retrograde trajectory along neuroanatomical tracts toward the
brainstem (Ayers et al., 2016). The route of SOD1 inclusions
in this model along neuroanatomical tracts is suggestive of
trans-synaptic prion-like propagation spread and is supported
by the observation of SOD1 inclusions within the neuropil of
spinal cord and brainstem (Ayers et al., 2016). In line with the
spatiotemporal spread of ALS symptom progression, there is
evidence to suggest that the primary aggregation prone proteins
(SOD1, TDP-43 and FUS) are capable of forming prion-like
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seeds and propagating, potentially via trans-synaptic pathways
(McAlary et al., 2020). Considering that the motor neuron
synapse is supersaturated, it may provide an environment
conducive for spreading of misfolded protein conformations.

Whilst there has been limited investigation if aggregated
SOD1 is present within axo-synaptic compartments, mutant
SOD1 has shown to disrupt synaptic function. Presynaptic
infusion of mutant SOD1G85R or SOD1H46R protein in the squid
giant synapse has been demonstrated to inhibit anterograde
transport, whilst an infusion of SOD1WT only showed modest
impairments (Bosco et al., 2010; Song et al., 2013). Furthermore,
infusion of SOD1G85R has shown to rapidly impair synaptic
vesicle availability and release, which slowly returns to normal
following the passive diffusion of SOD1G85R out of the
presynaptic terminal (Song, 2020). SOD1G85R-induced vesicle
release impairments were shown to be mediated via synaptic
and peri-synaptic Ca2+ levels and localization alterations.
However, the mechanistic links that caused these changes are
still, but may be necessary for identifying intervention targets.
Collectively, these studies demonstrate that the presence of
synaptic mutant SOD1 can disrupt synaptic function. However,
the molecular mechanisms that lead to these changes are still
unclear. Therefore, it is unclear what contribution potential axo-
synaptic pathological aggregates have on the numerous reports
of synaptic dysfunction in this model. Furthermore, evidence
indicates axo-synaptic FUS and TDP-43 accumulation may
exert their pathological effects via their RNA binding targets.
However, SOD1 does not bind RNA and therefore may represent
a more “pure” system of how proteostasis collapse leads to
synaptic dysfunction.

Concluding remarks

There is now established evidence that ALS-associated
proteins have a pathological role in the axo-synaptic
compartment that may contribute to disease pathology. Whilst,
the supersaturated environment of the synapse indicates it may
be a more conducive environment for proteins to misfold,
it is still not clear if this process begins in the synapse or if
they are trafficked from the soma. Based on this initial body
of evidence that ALS-associated proteins can pathologically
accumulate in the axo-synaptic compartment, understanding
if the synaptic excitability changes observed in ALS are caused
by more local proteostasis alterations warrants investigation.
Whilst the currently available treatments for ALS, riluzole
and edaravone, have shown to work in part by improving
synaptic function, their limited efficacy may be due to their
inability to modulate toxic protein species (Lamanauskas
and Nistri, 2008; Jaiswal, 2016; Li et al., 2022). Preclinical
and clinical trials using anti-sense oligonucleotides are on-
going with encouraging results (Amado and Davidson, 2021).

Whilst, these will fail to directly remove aggregates already
localized to the soma and axo-synaptic compartment, they
may ease the continual axo-synaptic accumulation of toxic
species and proteostasis load. In addition, there is promising
work investigating the potential of proteolysis- and autophagy-
targeting chimeras to facilitate the removal of toxic protein
species (Schmidt et al., 2021), however, to our knowledge it
remains unclear if these are able to transported/synthesized
within the axo-synaptic compartment. It is likely that the best
therapeutic avenue will need to be multi-modal and remove
toxic species and restore axo-synaptic proteostasis and function.
Proteostasis encapsulates the synthesis, maturation, transport
and degradation of the proteome, therefore understanding each
aspect of proteostasis within the axo-synaptic compartment and
how these are perturbed in ALS is vital. Importantly, dissecting
the role of pathological accumulation of proteins within the
soma and axo-synaptic compartment and the local and global
responses may lead to identifying more targeting points of
therapeutic intervention.
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