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ALS is a fatal neurodegenerative disease that primarily affects upper and lower motor
neurons. It leads to progressive muscle weakness, paralysis, and ultimately respiratory
failure. While the majority of ALS cases are sporadic (sALS), approximately 10% of
cases are familial ALS (fALS), which is caused by mutations in genes such as SOD1,
C9orf72, and FUS. One of the hallmarks of ALS is neuroinflammation, characterized
by activation of immune cells, glial cell dysfunction, and inflammatory signaling
pathways.
One key pathway implicated in ALS-associated inflammation is the cGAS/STING
pathway, which detects cytosolic DNA and triggers an innate immune response. This
pathway is normally involved in antiviral defense, but its dysregulation in ALS may
contribute to chronic neuroinflammation and neuronal degeneration. Recent studies
have identified G3BP1 as a potential regulator of cGAS/STING activation,
suggesting it may be a key player in the inflammatory processes associated with ALS.

Research question: How does G3BP1 mediate the G3BP1-
cGAS/STING inflammation response pathway in the context of

familial ALS model?

Cell Line Generation:1.
G3BP1-KO mouse neuroblastoma (N2a) cells were generated using
CRISPR/Cas9 to study the effects of G3BP1 depletion.

Western Blot Analysis & Transfection:2.
Western blot was used to assess STING expression in WT vs. G3BP1-
KO N2a cells.
Transfection experiments were performed to determine whether
cytosolic DNA exposure affects STING activation differently in
G3BP1-KO cells.

Data Collection:3.
Western blot images showing STING protein levels in WT vs. G3BP1-
KO cells.

ALS is a neurodegenerative disease characterized by its effects on the nervous system
as a result of directly impacting motor neurons. Degenerative progression varies per
individual, often this progression is reflected through levels of neuroinflammation. In an
effort to better comprehend the role of neuroinflammation, the cGAS/STING pathway
has become of great interest. We recently found that G3BP1 (an RNA binding protein
implicated in ALS) facilitates the activation of cGAS/STING upon exposure to cytosolic
DNA. In addition, we have also found a heavy decrease in STING expression in human
lung G3BP1-KO cells. We plan to further investigate how G3BP1 effects cGAS/STING
activation in neurons. To develop a model regarding the G3BP1-cGAS/STING pathway
In neurons, we generated G3BP1 knockout line using the mouse neuroblastoma N2a
cells. We are currently investigating how G3BP1 mediates the G3BP1-cGAS/STING
inflammation response pathway in the context of familial ALS model.
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Figure 1: G3BP1-KO cells were successfully cultured using CRISPR/Cas9
technology and verified via Western Blot
Figure 2: G3BP1-KO cells were reverified via Western Blot and a reduction of
STING expression was also observed, indicating the cGAS/STING pathway function
is affected in N2a G3BP1KO cells 

Conclusion/Discussion

Future Directions
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Results and Implications

Upon analysis of the western blots, we have identified a reduction in STING. Understanding the cGAS/STING signaling pathway is of great
interest, our results have highlighted what may be a new found contribution to this signaling pathway. Our results imply that G3BP1 may be

helping the process in which STING becomes expressed.

Our future directions consist of finding a different methodology to more effectively transfect the N2a cells in hopes of seeing more effective results where
G3BP1 expression is diminished and as a result, we will observe the reduced expression of STING. 

Figure 3: Both genes are upregulated in H1299 WT cells and unexpectedly, in
G3BP1-KO cells, as a result of the addition of 5µg of dsDNA.


