Effects of Calcium Mishandling in Astrocytic Mitochondria: The Unexplored Powerhouse
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Abstract Seahorse XFe96: Mito Stress Test

Astrocytes are the most populous cell type in the central nervous system (CNS) and
are vital in neuron development, regulating blood flow, and maintaining
communication between neurons. Astrocytic control on the CNS is due in part to

their complex morphology, consisting of a circular soma extending into primary IMS
branches that further divide into smaller branchlets and leaflets. The morphology of
astrocytes allows calcium (Ca?*) to function as their main communicator, much like Figure 3. Adeno associated viral vector with NCS1 (Top). AAV vector
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release, leading to regulation of synaptic transmission in neurons. The majority of

Ca?* signals in astrocytes originate in mitochondria, even within the nanometer sized
branchlets and leaflets. Recent studies show Ca?* mishandling in neuronal
mitochondria leads to dysfunction and is associated with early neurodegeneration in
Alzheimer’s and Parkinson’s disease. However, effects of Ca?* mishandling in
astrocytic mitochondria are less understood. Considering this, we will disrupt Ca?*
signaling specifically in astrocytic mitochondria using an adeno-associated virus
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MitoGraph Figure 5. (Top) Inhibitors of

Mito Stress Test acting on

2) Analyzing mitochondrial respiration using Seahorse XFe96 Analyzer Electron Transport Chain. [6]

(AAV) overexpressing neuronal calcium sensor 1 (NCS1), a ubiquitous Ca%* buffering MitOG raph AnalySiS
protein. Under normal conditions, NCS1 functions in neurotransmitter release, cell Figure 6. (Left) Seahorse XFe96 Analyzer. (Bottom)
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* Overall decreases in mitochondrial network connectivity when NCS1
was upregulated this is apparent given the increase in total node

length and connecting components
P=0.0430 Seahorse:

* Preliminary results indicate a change oxygen consumption rate and
extracellular acidification rate with overexpression of NCS1.

Figure 1. Mishandling calcium via NCS1. [1] Mitochondrial calcium
plays pivotal roles in physiological processes such as neuronal
homeostasis, ATP production and induction of apoptosis. Calcium
dysfunction can cause inflammation and neurodegeneration. [2,3]

Future Directions:
* More experiments upregulating NCS1 in vitro and eventually test of
NCS1 construct in vivo
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