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Introduction: Loss of nuclear TAR DNA-Binding Protein of 43 kDa (TDP-43) and
cytoplasmic TDP-43 accumulation are widely recognized as major neuropathologic
features in Amyotrophic Lateral Sclerosis (ALS) and Frontotemporal lobar degeneration
(FTLD) cases, suggesting that TDP-43 pathological aggregation can occur in different brain
areas/tissues and in many different pathological conditions, which can be differentially
affected by other RNA binding proteins acting as modifiers of disease.

Methods and Results: To better explore these connections, several years ago we
performed transcriptome analysis of SH-SY5Y cells silenced for hnRNPs that we found
could strongly affect TDP-43 pathology in fly and human cell models of disease. After
cross-comparing transcriptomic profiles of cells depleted by each of these factors, we
identified a NOS-1 Associated Protein (NOS1AP) as a driver of synaptic dysfunction in
neuronal cells depleted of TDP-43. More recently, we have also explored the connections
of TDP-43 with RGNEF, a guanine nucleotide exchange factor (GEF) that is a powerful
modifier of neurofilaments (NfL) mRNA stability in motor neurons and can be often found
in co-inclusions with TDP-43 in ALS patients. Taken together, our results show that
alterations in TDP-43 ability to affect mRNA stability and processivity could indeed account
for many of the pathological changes observed in patients. These conclusions also
suggest that it could be possible to exploit TDP-43 mRNA processing activity as a potential
biomarker of early disease onset.

From a biomarker point of view, although TDP-43 forms have been extensively studied in
post-mortem tissues of ALS and FTLD patients, results from studies regarding its
quantification in biological fluids have been mostly disappointing. Recently, however, it
has been reported that more than 90% of plasma TDP-43 arises from platelets.
Interestingly, platelets express many neurotransmission-related RNAs and although they
are anucleate cells, they contain mitochondria and all the machinery to carry on signal-
dependent RNA processing and de novo protein synthesis. Therefore, in parallel to our
functional studies, we have recently tried to establish new bioassays for detecting
pathological TDP-43 species in ALS platelet samples, as well as to define their significance
as potential biomarkers. Our preliminary results identified several neurodegenerative-
related targets commonly regulated among healthy control platelets and brain-derived
cells depleted for TDP-43, including PDGFRB, COL6A2, ANXA2, FOXO4 and CEND1.

Conclusions: Overall, these results strongly support our hypothesis that modifiers of
TDP-43 functionality act on common RNA targets. Moreover, changes in TDP-43 related
RNA expression pattern in platelets from healthy and ALS patients could represent a
useful biomarker of TDP-43 neuropathology in patients.



