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Despite a relatively small number of programs of mitochondria in aging and mitochondria in space medicine, there is a noticeable overlap 
that is of particular importance for this analytical case study. Being at the intersection of two frontiers of the modern medicine 
simultaneously, these programs hold the most promise in discovering how spaceflight conditions reveal the causes of accelerated aging.

Due to their presence in every cell of the body and energy production function, mitochondria are recognized as a key research target both in 
aging and space medicine industry. This is a relatively new field as these organelles are harder to effect in a precise manner. It is 
hypothesised that mitochondrial medicine would undergo a similar boom as genetic medicine in the upcoming years. 

The newest studies indicate that breakdowns in mitochondrial activity might play a crucial role in health and performance challenges faced 
by humans in space. Programs working on this opportunity are discussed in detail. The findings are transferable to Earth-bound population 
that undergoes similar environmental impacts (radiation).

The recent exponential growth of mitochondria industry is driven by the synergy of 4 factors -  focus on precision drug delivery, 
mitochondrial transfusion,  mitochondrial metabolism diagnostics, and broad adoption of AI in R&D. All four market trends show no sign of 
slowing down, with projected innovation emerging in the next few years. 

Among top 10 BioTech companies focusing on mitochondrial health, Stealth Biotherapeutics is leading with 25 programs working on this 
organelle dysfunction. Longeveron and Genesight are closely following, with 8 programs each. It is predicted that more startups and 
well-established BioTech companies would join the field in the near future.
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The most prominent research vectors in the field of treating mitochondrial dysfunctions are aimed at restoring energetic pathway function, 
modifying mitochondrial dynamics, triggering apoptosis, restoring oxidative phosphorylation pathways, and decreasing the effects of 
reactive oxygen species on cells. The majority of biomarker research for diagnostics concentrates on metabolic and dynamics anomalies.

Biomarkers are robust indicators for evaluation of mitochondrial health in longevity and space medicine. Acylcarnitine, GDF-15 and 
mitochondrial DNA copy number (mtDNA)  are the best biomarkers up to date. All three measured biomarkers correlate with the 
chronological age and can be used as longevity biomarkers, that help in mitochondrial function evaluation. 

5% of Space Medicine Industry is focusing its efforts on longevity compared to 25% for BioTech. This showcases an increased interest in 
healthy lifespan extension in Space Medicine compared to Earth-bound development, with significant portion of research dedicated to 
mitochondria. 

Drug discovery is the most significant area of AI implementation for aging mitochondrial dysfunction-related diseases. Neurological 
disorders are the leading area, closely followed by metabolic disorders. Mitochondria plays an important role in both areas. 

Mitochondria are the powering the future of space biology and longevity research – pointing the way toward discoveries that will help 
astronauts live safely in orbit and beyond, as well as Earth-bound people suffering from mitochondrial dysfunction. 


