A novel ALS-associated DCTN1 variant promotes TDP-43
aggregation in vitro
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OBJECTIVE

Since the discovery of pathogenic mutations in SOD1 in 1993, numerous other gene variants have been found to be linked to Amyotrophic Lateral
Sclerosis (ALS). Among these, mutations in the human dynactin subunit 1 (DCTN1) gene have been described as rare causes of ALS(?. Here, we
describe and functionally characterize, for the first time, the DCTN1 ¢.1867C>T variant in a neuronal cell model.

PATIENTS AND METHODS RESULTS

gPCR and western blot analyses revealed a significant increase in TDP-43 expression
in DCTN1+ cells, and a slight increase in DCTN1T WT cells, compared to EV controls.
These results suggest that DCTN1 expression modulates TDP-43 levels, and that the
c.1867C>T mutation, in particular, leads to a substantial accumulation of TDP-43. The
genetic analysis of the patient's brothers did not reveal the presence of the mutation.

A 63-year-old woman presented with hyposthenia
in her lower limbs and tetra-hyperreflexia. A family
history of motor neuron disease was reported (her
mother had ALS, with bulbar onset and rapid
progression), and a previous C9orf72 molecular
analysis was negative. The EMG study showed
diffuse denervation activity, more pronounced in
the bulbar region. Neuropsychological tests
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standard techniques, including quantitative PCR
(gPCR) and western blotting.
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Structure of plasmid RG211975 containing DCTN1 WT, used for the
experiments, and sequencing electropherogram showing the
successful introduction of the mutation

levels in SH-SY5Y cells following transfection with EV,
DCTN1 WT, and DCTN1+ plasmids.

A) A statistically significant increase in DCTN1 levels was
observed in cells transfected with DCTN1T WT and DCTN1+
plasmids (*p < 0.05 and **p < 0.01, respectively). No
significant changes in DCTN1 levels were detected in cells
transfected with the EV plasmid. B) TARDBP levels were
significantly increased (*p < 0.05) upon transfection with
the DCTN1+ plasmid. No significant changes in TARDBP
levels were observed in cells transfected with EV or DCTNT
WT plasmids.

Data were analyzed using Students t-test followed by
Mann-Whitney test and are presented as mean + SEM.
N=3.A

DISCUSSION AND CONCLUSION

Western blot (WB) analysis of DCTN1 and TDP-43 levels in
SH-SY5Y cells following transfection with EV, DCTN1 WT,
and DCTN1+ plasmids.

A) WB analysis showed a non-significant trend toward
increased DCTN1 expression in cells transfected with the
DCTN1 WT plasmid compared to cells transfected with EV
and DCTN1+ plasmids.

B) WB analysis revealed a non-significant trend toward
increased TDP-43 expression in cells transfected with the
DCTN1+ plasmid compared to cells transfected with EV and
DCTN1 WT plasmids. Representative immunoblot images
of DCTN1 and TDP-43 in cells transfected with EV, DCTN1
WT, and DCTN1+ plasmids are shown, GAPDH was used as
a loading control.

DCTN1 variants have been found to be implicated in multiple neurodegenerative diseases, such as Perry syndrome, Progressive supranuclear
palsy (PSP)-like syndromes, and ALS. The dynactin protein complex plays a major role in axonal transport, and DCTN1 mutations have been
shown to alter microtubule function, causing cytoplasmic mislocalization and aggregation of the nuclear RNA-binding protein TDP-43® Our
findings support the hypothesis that the DCTN1 ¢.1867C>T variant promotes the accumulation and aggregation of TDP-43 in neuronal cells,
potentially leading to neuronal toxicity, and may contribute to ALS pathogenesis, as previously proposed by Liu et al. @

Understanding the interaction between DCTN1 mutations, TDP-43 aggregation, and neurodegeneration could play an important role in
understanding ALS pathogenesis. Further studies are needed to confirm our findings, including functional assays on patient’s fibroblasts-
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derived iPSCs.
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