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Outline

* how parameters of mitochondrial bioenergetics
can be measured

* integrate with biology

* integrate with metabolomics

The Mitochondrial Electron
Transport Chain

How can we measure mitochondrial
function?
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Measuring Mitochondrial Function
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Letting the cell drive its own mitochondria
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Measuring Mitochondrial Function in Cells
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Comparing Mitochondrial Activity to Cellular

Bioenergetics

Mitochondria Cellular Bioenergetics

OCR (pmol/min)
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The energy profile represents a fundamental
bioenergetic program
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Differentiation changes cellular bioenergetics

OCR (pmol O,/min/ug protein)
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OCR (% of Basal)

Inhibition of mitochondrial function induces
compensatory upregulation of glycolysis
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Effects of NO on OCR during hypoxia-reoxygenation
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Metabolic Plasticity in Lung

mvofibroblasts
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Metabolic Switch In Platelets
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Mitochondrial Quality Control and Autophagy

Lysosome
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Downregulation of autophagy
reprograms redox tone and bioenergetic health in cancer cells
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Autophagy inhibition suppresses complexes I and IT

activities in permeabilized primary neurons
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Autophagy inhibition suppresses mitochondrial function in
primary neurons
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Comprehensive Mitochondrial

Assessment

Autophagy LC3-1l Western blot
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Redmann et al Redox Biology 2018

Assessment of autophagy
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No change of mitochondrial mass but

significant increase of mitochondrial DNA
damage in response to autophagy inhibition
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Integration with Metabolomics
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Screening for Drugs

Cancer metabolism
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Energy mapping of leukocyte and platelets
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« PBMCs are a mixed population with different metabolic programs
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Monocyte energetics vs skeletal muscle

(vastus lateralis)
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