ALS eventually causes loss of muscle control in those who have
it. It usually starts with twitching or noticeable weakness in limbs. It may
also impair the individual’s ability to speak, eat, and breathe (Amyotrophic
lateral sclerosis (ALS) 2022). Symptoms that accompany ALS include dif-
fculty walking, falling, weakness in legs or hands, slurred speech, trouble
swallowing, as well as various cognitive and behavioral changes (Amyo-
trophic lateral sclerosis (ALS) 2022). In the early stages of the disease,
symptoms tend to start in the hands, feet, or limbs and eventually progress
to other parts of the body. This is because when the disease progresses,
it increasingly deteriorates the motor neurons, leading to more muscles
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Protein Aggregation

Related, abnormal protein aggregation is seen across many
neurodegenerative diseases (Tanikawa et al., 2018). ALS is character-
ized by ubiquitinated proteins that aggregate in motor neurons, includ-
ing FUS, TDP-43, OPTN, and UBQLN2, and are related to the C9orf72
gene (Chisholm et al., 2021). Recent research has also found the nov-
el role of PAD-4-mediated citrullination in protein aggregation in ALS.
Tanikawa et al. found that many of the PAD4 substrates were highly
expressed in the brain tissue and that they inhibited the aggregation of
FET proteins, which are commonly found in neurodegenerative diseas-
es. They also looked at FUS protein levels and saw that these increased
in a PAD4 knockout mouse model, highlighting that PAD4-mediated ci-
trullination plays a role in ALS pathogenesis (Tanikawa et al., 2018).

Overall, research has come a long way since the start of ALS re-
search. There have been many technological advancements that bettered
our understanding of the disease and the mechanisms underpinning it. Re-
searchers have been able to identify the genetic roots of the disease and
learned about the roles that mitochondrial dysfunction, oxidative stress,
and neuroinfammation play, as well as the efects of RNA misprocessing
and protein aggregation. Despite these fndings, however, there is still a lot
we do not understand about the cellular mechanisms of these processes.

Current treatments for ALS
Functional Analysis

Functional analysis refers to the analysis of a behavior to identify
what sustains that behavior related to a disease (Apa Dictionary of Psychol-
ogy). In the current context, ALS functional analysis broadly looks at the
function of muscles and motor neurons. There are several diferent areas
that are looked at in connection to ALS, including electromyography, mus-
cle strength testing, pulmonary function, and cognitive and speech tests.

Electromyography is a test that looks at the electrical activity of
muscles, and because motor neurons and muscles are afected by the
degeneration of motor neurons in ALS, it is used to monitor symptoms
(Bashford et al., 2020). Bashford et al. conducted a systematic review of
the use of EMG in ALS. It was originally and continually used because
of its non-invasive and practical manner (Bashford et al., 2020). Practi-
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