
 

Studying spaceflight atrophy with machine
learning
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NASA astronaut Sunita Williams, Expedition 32 flight engineer, equipped with a
bungee harness, exercises on the Combined Operational Load Bearing External
Resistance Treadmill (COLBERT) in the Tranquility node of the International
Space Station. Credit: NASA

Even intense exercise by astronauts cannot compensate for muscle
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atrophy caused by microgravity. Atrophy occurs, in part, by way of an
underlying mechanism that regulates calcium uptake. Recent research
has shown exposure to spaceflight alters the uptake of calcium in
muscles. However, the molecular mechanisms that drive these changes
are not well studied.

Researchers at Ames Research Center investigated these mechanisms by
applying machine learning (ML) to identify patterns in datasets on mice
exposed to microgravity. ML methods are particularly effective in
identifying patterns in complex biological data and are suited for space
biological research where small datasets are often combined to increase
statistical power.

Resistance training can counteract the negative health effects of
microgravity on muscle atrophy, but new Ames Research Center
research seeks to understand the physiological mechanisms at play to
identify biomarkers that can inform innovative counter measures. The
study was a project of NASA's Space Life Sciences Training Program at
Ames Research Center. It has been published in the journal npj
Microgravity.

Machine learning analysis shows molecular drivers to physiological
changes in the calcium channel sarcoplasmic/ endoplasmic reticulum
(SERCA) pump, leading to muscle changes and muscle loss in
spaceflight rodents. ML models were created to identify proteins that
could predict an organism's resilience to microgravity with respect to
calcium uptake in muscles. Specific proteins, Acyp1 and Rps7, were
found to be the most predictive biomarkers associated with enhanced
calcium intake in fast-twitch muscles.

This study offered a first look at the use of ML on calcium uptake in
muscle when exposed to microgravity conditions. This study
demonstrated the role of NASA's open science initiative in accelerating
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https://phys.org/tags/muscle+atrophy/
https://www.nature.com/articles/s41526-023-00337-5
https://phys.org/tags/endoplasmic+reticulum/
https://phys.org/tags/calcium/


 

space biology by its reliance on ARC's Open Science Data Repository
(OSDR) and Analysis Working Groups, as well as the involvement of an
international research team from the U.S., Canada, Denmark, and
Australia. Notably, the article's first author was an undergraduate at UC
Berkeley, demonstrating the unlimited potential of NASA-Berkeley
collaborations in life sciences research with the upcoming Berkeley
Space Center at NASA Research Park.

  More information: Kevin Li et al, Explainable machine learning
identifies multi-omics signatures of muscle response to spaceflight in
mice, npj Microgravity (2023). DOI: 10.1038/s41526-023-00337-5
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