Amyotrophic lateral sclerosis (ALS) is a fatal disease that victimizes thousands every year. With
ALS, the release of toxic factors in the central nervous system drives widespread upper and
lower motor neuron death and degeneration. This cell death promotes muscle weakness and
wasting, and eventual organ failure, which leads to decreased quality of life and subsequent
death. Within the last decade, scientists have discovered that astrocytes release toxic factors that
lead to motor neuron death and are thought to be the main causes of degeneration in ALS
patients. This degeneration is most likely a form of programmed necrosis called necropoptosis,
and in ALS is specific to motor neurons.

The goal of this research was to study the necroptotic pathway of ALS by creating an in vitro
coculture model of the ALS degenerative condition that more closely mirrored that of the in vivo
condition. To do this, we overlaid mutant SOD1%4 primary motor neurons onto mouse
astrocyte monolayers. We used the SOD1%%A model because mice that are transgenic for this
SOD1 mutation exhibit the phenotypic hallmarks of ALS, making the SOD1%%* model a viable
in vitro recapitulation of the disease in its familial form. In our results, we saw that the motor
neurons only died when exposed to diseased astrocytes, confirming our belief that motor neurons
do not release non-cell autonomous factors that contribute to necroptosis in the ALS disease. The
significance of this is that diseased motor neurons are not responsible for the death of other
motor neurons in ALS. This death is triggered by astrocytes only, as diseased motor neurons will
not kill off their neighboring motor neurons if they are plated with nondiseased astrocytes.



