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Abstract
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Mitochondria play a key role in many biological functions, from energy production to
metabolic control, and cell signaling to cell death regulation. Mitochondria establish a
complex communication network involving multiple mechanisms to monitor and
communicate the functional status of mitochondria, enabling the mitochondrial status
to be consistent with cellular requirements. Interactions of mitochondria and cells have
profound implications for physiological, pathological, and disease evolution. In this
study, combining mathematical models and computer simulations with machine
learning and other bioinformatics tools, we will deeply explore the various mechanisms
of the mitochondrial cell communication network. Network analysis will also be used
to find out the key regulatory molecules among the mitochondrial-cellular network. We
will focus on cardiovascular and metabolic disorders and explore the various signals
that dysfunctional mitochondria send or receive, as well as the stress response pathways.



