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[Pe-025-4] TDP-43 transports ferritin heavy chain mRNA to regulate oxidative stress in neuronal axons
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[Objective] Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease that mainly affects motor neurons of the brain and
spinal code. Mislocalization and abnormal deposition of TDP-43 into the cytoplasm of neurons and glia cells is a hallmark of ALS,
and TDP-43 is related to the disease progression. TDP-43 has many roles and one of which is to transport mRNA to axon in
neuronal cells. We used micro array analysis and detected ferritin heavy chain (fthI) mRMA as one of TDP-43 target mRNAs
transported to axon. Ferritin heavy chain has the ferroxidase activity and converts iron from the ferrous form (Fe2+) to ferric form
(Fe3+) to regulate oxidative stress, so we examined the possibility that TDP-43 knockdown affects the amount of ferritin heavy
chain and leads to increase of oxidative stress in axon of neuronal cells. [Methods]We cultured mouse primary neurons in insert
chambers and microfluidic chambers and used RNAi for TDP-43 knockdown. We collected axonal fraction from insert chambers to
analyze whether TDP-43 knockdown affects the amount of fthI mRNA and protein by gPCR and ELISA. By live cell imaging, We
assessed Fe2+ in axon of neuronal cells cultured with microfluidic chambers. [Results] We confirmed that fth1 mRNA and protein
decrease and Fe2+ increases in axonal fraction of TDP-43 knockdown neuronal cells. We could observe enhancement of oxidative
stress in TDP-43 knockdown neurons. [Conclusions] Our results support that TDP-43 affects fthI mRNA transport and regulates
oxidative stress in neuronal cells.



