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Researchers discover two paths of aging, and new insights on promoting
healthspan

Identifying a master aging circuit allows biologists to genetically engineer prolonged life

July 21, 2020

Molecular biologists and bioengineers at the University of California, San Diego (/cgi-bin/good-bye?https://ucsdnews.ucsd.edu/pressrelease/researchers-discover-
two-paths-of-aging-and-new-insights-on-promoting-healthspan) have unraveled key mechanisms behind the mysteries of aging. They isolated two distinct paths
that cells travel during aging and engineered a new way to genetically program these processes to extend lifespan.

The U.S. National Science Foundation <https://www.nsf.gov/awardsearch/showAward?AWD_ID=1716841&HistoricalAwards=false> -funded research is described
in the journal Science (/cgi-bin/good-bye?https://science.sciencemag.org/content/369/6501/325).

Our lifespans as humans are determined by the aging of our individual cells. To understand whether different cells age at the same rate and from the same cause,
the researchers studied aging in the budding yeast Saccharomyces cerevisiae, a model for investigating mechanisms of aging, including the aging of skin and
stem cells.

The scientists discovered that cells of the same genetic material and within the same environment can age in strikingly distinct ways, their fates unfolding through
different molecular and cellular trajectories.

The researchers found that about half the cells age through a gradual decline in the stability of the nucleolus, a region of nuclear DNA where key components of
protein-producing "factories" are synthesized. In contrast, the other half age due to dysfunction of their mitochondria, the energy production units of cells.

The cells embark upon either the nucleolar or mitochondrial path early in life and follow this "aging route" throughout their entire lifespan, through decline and
death. At the heart of the controls, the researchers found a master circuit that guides these aging processes.

"To understand how cells make these decisions, we identified the molecular processes underlying each aging route and the connections among them, revealing a
molecular circuit that controls cell aging, analogous to electric circuits that control home appliances," said Nan Hao, senior author of the study.

"Our study raises the possibility of designing gene or chemical-based therapies to reprogram how human cells age, with a goal of effectively delaying human aging
and extending human healthspan."

Adds Phoebe Lostroh, a program director in NSF's Division of Molecular and Cellular Biosciences, "Biologists study not only how cells live, but how they die.
Insights into different kinds of cell death have informed practical advances such as treatment for infectious diseases like COVID-19."

--  NSF Public Affairs, researchnews@nsf.gov (mailto:researchnews@nsf.gov) 

Cells with the same DNA show different structures that may underlie different aging paths.
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