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How much energy do stress responses cost ?
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How much energy do stress responses cost ?




How do energetics and mitochondria influence
physiological responses ?
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Animal models of impaired mitochondrial OxPhos and redox
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Mitochondrial functions influence stress-induced HPA axis activity
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Sympathetic Adrenal-Medullary (SAM) Axis
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Mitochondria drive unique stress response “signatures”
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How do energetics and mitochondria influence
physiological responses ?
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Do mitochondria regulate the stress response in humans?
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Mitochondrial Stress, Brain Imaging, and Epigenetics — MiSBIE

7,
S,
I—
L
Z
L]
©
0
L]

MITOCHONDRIAL
ALLOSTATIC LOAD

_—

PSYCHOSOCIAL % AGING
STRESS ’ PATHOPHYSIOLOGY

> & P
\* AT R




Mitochondrial Stress, Brain Imaging, and Epigenetics — MiSBIE

Brain structure and function
Neuropsychological function
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Disease biomarkers
Stress reactivity

Energy expenditure

MtDNA heteroplasmy
Mitochondrial OxPhos
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GDF15, Lactate, etc.

Total N =110

* Healthy controls (n=70)

* mtDNA defects
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How do metabolites shape stress responses ?
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How do metabolites shape stress responses ?




How does information about mitochondrial health
reach the brain ?
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What does GDF15 mean to the organism?

Expressed in >90%
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What does GDF15 mean to the organism?
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INTRINSIC HEALTH

COMMUNICATION STRUCTURE

Alan Cohen, Dan Belsky
Columbia Science of Health Group



Knowledge Gaps

e \What proportion of interindividual differences in the magnitude
and nature of stress responses in humans is driven by
interindividual differences in mitochondria? MiSBIE

e How variable is mitochondrial biology, within a person, over
time? Likely variable

e Can we study mitochondrial stress regulation in vitro, in simple
cellular systems? Complexity of stressors, feedback

e Are the health benefits of interventions like exercise on
physiological systems, mental health, and aging driven by
mitochondrial adaptations?



Research Opportunities

e Studies among individuals across a wide spectrum of
mitochondrial energy transformation capacity/health (genetic
mitochondrial defects — MiSBIE)

e Exogenous metabolite supplementation (SCFAS)

e Understanding the basis of health and resilience, in
exceptionally healthy individuals

e Psychobiological studies of resilience beyond biology and
physiology
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