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Amyotrophic lateral sclerosis (ALS) is the most common adult-onset motor neuron disease affecting
middle-aged individuals in their motor functions and leading them to eventual death by respiratory muscle
weakness within a few years of onset. More than 90% of ALS occurs in a sporadic fashion, and the cause is
largely unknown and there are no reliable biomarkers for the disease. Recently deficient RNA editing resulting
from down-regulation of RNA editing enzyme called adenosine deaminase acting on RNA 2 (ADAR2) occurs
in the majority of patients with sporadic ALS in a disease-specific manner. Notably, this molecular
abnormality is a cause of death of motor neurons and TDP-43 pathology, the neuropathological hallmark of
ALS, and loss of ADAR2 occurs specifically in the motor neurons of ALS patients that exhibit TDP-43
pathology. These lines of evidence indicate that ADAR2 down-regulation is closely relevant to the
pathogenesis of sporadic ALS. Because demonstration of ADAR2 down-regulation in the motor neurons in
peripherally accessible organs is a suitable ALS biomarker, we aim to develop a clinically useful biomarker

for sporadic ALS by demonstrating down-regulation of ADAR?2 in the patients’ body fluids.

We started by sequencing RNA from conditional ADAR2 knockout (ADAR2%¥1x/VChAT-Cre, AR2) and
wild-type mice (n=3 in each group) in order to define the ADAR?2 targets that are relevant for the screen. We
dissected more than 2,000 spinal motor neurons from each mouse using laser microdissector, and deeply
sequenced the samples. Then, the extents of RNA editing at each adenosine-to-inosine position were
compared between the AR2 mice and the wild-type mice to detect ADAR2-mediated RNA editing events in

the genes expressed in the motor neurons. The editing sites were evaluated for the feasibility of biomarkers



and we selected the editing sites where the editing efficiency was more than 10% in the wild-type mice and

significantly lower in the AR2 mice compared to wild-type mice.

Next we surveyed the candidate editing positions in the human RNAs. Some positions were excluded due to

species difference of nucleotide sequence. ADAR2-dependency of the RNA editing positions in the

mouse-analogous human RNAs was confirmed in human-derived cultured cells in which ADAR2 was

over-expressed or knocked down. In addition, presence of these candidate RNAs in the culture medium of the

human-derived cultured cells. Among them, we obtained a dozen of editing sites that were RNA edited in an

ADAR2-dependent manner. We demonstrated the candidate RNAs in the animal serum and cerebrospinal

fluids.
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