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INTRODUCTION 
 
In order to mimic the process of deterioration of motor neurons, 
numerous studies have conducted research to better understand the 
pathophysiology of Amyotrophic Lateral Sclerosis (ALS), which is a 
progressive, degenerative and inexorable disease. It is from the 
processes involved in the genesis of the disease that strategies can be 
created to block or delay the process of programmed cell death. The 
development of an experimental model that mimics the sporadic or 
genetic context of ALS serves to test new drugs1. In this context, NU-
9 administration, a compound initially identified based on its ability 
to reduce mSOD1 toxicity, has profound impact on improving the 
health and stability of UMNs, as identified by detailed cellular and 
ultrastructural analyses1-2. The administration of NU-9 in animal 
models improved the structure of mitochondria and the rough 
endoplasmic reticulum, due to reduced levels of misfolded superoxide 
dismutase (mSOD1) protein. In these studies, there was a stabilization 
of the apical dendrites in degenerating upper motor neurons and, 
consequently, a positive interference in the motor behavior measured 
by the suspended wire test. A slowdown in the continuous process of 
degeneration of neurons that make up the pyramidal tract was 
observed in cases of mSOD1 and TDP-43 pathology models, two 
broad, specific and distinct causes of ALS, important for motor 
neuron degeneration2-4. Since each of these mutations are identified 
on genes that code for a protein, and because cellular functions 
mostly depend on protein-protein interactions, we hypothesized that 
the mutations detected in patients and the alterations in protein 
interaction domains would hold the key to unravel the underlying 
causes of their vulnerability. Betz cells (located within the fifth layer 
of gray matter in the primary motor cortex) of patients with TDP-43 
pathology display a distinct set of intracellular defects especially at 
the site of nuclear membrane, mitochondria and endoplasmic 
reticulum (ER). Numerous TDP-43 mouse models have been 
generated to discern the cellular and molecular basis of the disease, 
but mechanisms of neuronal vulnerability remain Unknown. 

 
 
 
 
The administration of NU-9 serves as a bridge for this process, 
stabilizing the mitochondria and providing the endoplasmic reticulum 
(a region that has a continuous membrane to the outer membrane that 
surrounds the nucleus) with adequate storage of proteins used by cells 
or exported to various sites of acting; among them the structures and 
neuronal signaling pathways of the central nervous system5. 
Corticospinal motor neurons (CSMN) vulnerability is marked by 
selective degeneration of apical dendrites especially in layer II/III of 
the hSOD1(G93A) mouse motor cortex, where cortical input to 
CSMN function is vastly modulated. Although studies have already 
identified the presence of large amounts of astrocytes and microglia 
in this process of involvement of the first motor neuron, these are 
undoubtedly not the beginning markers for the process of cell death. 
There are defects in cortical modulation, considered to be supposed 
targets as a potential cause of neuronal vulnerability in patients with 
Amyotrophic Lateral Sclerosis; mainly after molecular findings 
marked in SOD1 and TDP43 models. The use of NU-9 seems to have 
the function of preceding this entire process and avoiding an 
abnormal signaling cascade, preserving primordial cells for the 
viability of superior motor control mechanisms6. It remains unclear 
whether widely accepted transgenic ALS models, in particular 
hSOD1(G93A) mice, undergo degeneration of CSMN and 
molecularly/developmentally closely related populations of nonmotor 
projection neurons [e.g., other subcerebral projection neurons 
(SCPN)], and whether potential CSMN/SCPN degeneration is 
specific and early. Microglial activation (cells that inspect the local 
microenvironment and respond to injury by releasing pro-
inflammatory molecules and phagocytic clearance of apoptotic cells) 
in ALS can be protective or degenerative for neurons. Among others, 
mutations in superoxide dismutase 1 (SOD1), chromosome 9 open 
reading frame 72 (C9Orf72), transactive response DNA-binding 
protein (TDP) 43, and vacuolar classification-associated protein 54 
(VPS54) genes have been associated with ALS. A dual role and 
functionality of microglia in four different in vivo ALS models and 
the search for a common denominator regarding the role of microglia 
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in ALS have already been described; who can behave like a villain or 
be beneficial7. We believe that NU-9 also has an indirect role in the 
modulation of microglial cells; either through the mediation of 
neighboring cells that make connections, or through obscure signaling 
mechanisms of the central nervous system that are still unknown. NU-
9 appears to modulate them in order to preserve the higher motor 
neurons. NU-9, a compound that was previously characterized 
toreduce mSOD1 aggregates in cell lines and a compoundthat crosses 
the blood brain barrier with favorable pharmacokinetic properties, has 
the unique ability to improvethe structure and the integrity of both 
mitochondria andER. This unique ability results in enhancing the 
cytoarchitectural integrity of degenerating UMNs and, most 
importantly, stopping the progressive degeneration of UMNs 
thatbecome diseased as a result of mSOD1 toxicity and TDP-43 
pathology, two independent and overarching causes 
ofneurodegeneration. NU-9 treatment also increased the average 
numberof intact ER cisternae in UMNs that become diseasedas a 
result of TDP-43 pathology8.  
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