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Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative
disease, which affects both upper and lower motor neuron. Synaptic damage is observed in the early
events, followed by neurodegeneration in ALS/FTLD. This study investigates the role of TDP-43 in
synapse dysfunction during ALS progression. We created mice with conditional knockout of TDP-43 in
neurons (TDP-43cK0). These mice exhibited reduced synapse numbers without obvious neuronal death and

axonal damage. We isolated control and TDP-43 knockout neurons and analyzed their gene expression
(RNAseq). This analysis revealed changes in genes associated with synapse function. Additionally,
TDP-43cKO mice displayed memory deficits in novel object recognition test.
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Synapse formation and elimination are crucial for both the development of the central
nervous system (CNS) and the pathogenesis of neurodegenerative diseases like
amyotrophic lateral sclerosis (ALS) and frontotemporal lobar degeneration (FTLD)
(Cardozo et al., 2019). TDP-43, a major contributor to neurodegeneration in
ALS/FTLD, binds to RNA targets involved in synaptic function (Alami., et al., Neuron
2014). This suggests a role for TDP-43 in regulating synaptic plasticity through RNA
transport and local translation. Recent evidence suggests that synaptic damage precedes
neurodegeneration in ALS/FTLD (Darch et al., 2015; Qiu et al., 2014). Despite these
insights, the exact role of neuronal TDP-43 in synaptic plasticity remains to be fully

elucidated.

2. MZED AP

This study aims to investigate the specific roles of neuronal TDP-43 in regulating
synaptic function within the context of ALS/FTLD pathogenesis. Unraveling this critical
link between TDP-43 and synaptic plasticity holds immense promise for the development
of targeted therapeutic strategies. By gaining a deeper understanding of how TDP-43
disrupts the finely tuned balance of synapse formation and elimination, we may be able

to develop interventions that slow or even prevent the progression of ALS and FTLD.

3. WA

(1) Generation of neuron—specific TDP-43 knockout mouse:

This study employed a genetically modified mouse model with a conditional knockout of
TDP-43 specifically in neurons (TDP-43cKO).

(2) Analysis of synaptic function in TDP-43cKO Mouse:

Compared to control mice, a comprehensive analysis of synaptic function was conducted
in the brains of TDP-43cKO mice. This involves a combination of techniques including
immunohistochemistry, Western Blot, real-time PCR, and Golgi’s staining

(3) Identifying TDP-43-regulated synaptic factors:

This stage aims to identify the specific factors regulated by neuronal TDP-43 that
control synaptic function. This was achieved by using fluorescence—activated cell
sorting (FACS) and RNA sequencing (RNAseq).

(4) Behavioral assessment of TDP-43cKO mouse:

The functional consequences of TDP-43 loss on behavior were evaluated using the novel

object recognition test

4. WFIEERH

This study explores the impact of neuronal TDP-43 on synaptic function in the context

of ALS/FTLD. To investigate this connection, we generated a neuron-specific TDP-43



knockout mouse model (TDP-43cKO) by crossing TDP- Control TDP-43cKO
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expressions remained unchanged, suggesting that the observed synapse loss was not due
to neuronal or axonal death. To assess the functional consequences of these synaptic
alterations, we employed the novel
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cognitive decline (Figure 2).

To identify factors potentially regulated by neuronal TDP-43 and critical for synaptic
function, we utilized green fluorescent protein (GFP)-tagged adeno—associated virus
(GFP—flex—-AAV) 1injected into the dentate

gyrus of both control and TDP-43cKO mice. One

month  later, GFP—positive neurons were
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cytoplasm and nucleus RNAseq

isolated from these purified neurons revealed synapse regulation related gene

(eg. Nrxn1, Cspg5, Gpm6a )
microglia/astrocyte activating factors
(eg. Lgi1, Nrcam)
Figure 3. Flow-chart of analysis identifying the factors

. . . X regulating synapse formation and elimination down-
studies will be crucial to elucidate the  gtream of neuronal TDP-43.

several genes potentially involved in

synaptic regulation  (Figure 3). Future

specific roles of these genes in the context

of TDP-43 and synaptic function.
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