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The 2016 Nobel Prize in Medicine or Physiology was awarded to Yoshinuri Ohsumi, a cell 
biologist at the Tokyo Institute of Technology studying the mechanisms of autophagy. The 
Nobel Assembly at Karolinska Institutet selected Ohsumi for discovering the genetic and 
molecular regulation of autophagy in a yeast model, and laying the groundwork for decades of 
follow-up research on the role of autophagy in human aging and disease. The Nobel assembly 
announced their decision at a press conference Monday morning in Stockholm.   

Autophagy, which denotes the mechanism through which cells degrade and recycle 
intracellular components, was first studied by Christian de Duve in the 1950s upon discovery of 
the lysosome. By the 1970s, de Duve had discovered that a set of vesicles he termed 
autophagosomes deliver cargo to lysosomes for degradation, and had named the overall 
process autophagy. He also showed that autophagy increased in conditions of starvation or 
other cellular stress in order to provide cells with energy and promote survival. 

Yoshinuri Ohsuma received his PhD from the University of Tokyo in 1973, studied as a research 
fellow at Rockefeller University, New York, and set up a research program at the University of 
Tokyo in 1988 with the mission to uncover the underlying mechanisms regulating autophagy. 
Few studies had been published on autophagy since its discovery, and Ohsumi chose this 
underappreciated field in order to avoid competition. “I think the essence of science—what 
really makes it so much fun—is to do what others aren’t doing, rather than doing what 
everyone else in the pack is flocking to,” explains Ohsumi. 

Ohsumi used yeast cells as a model to study autophagy, whose cellular processes closely 
resemble those of animal cells and whose genetics could easily be manipulated. In a 
breakthrough study published in Journal of Cell Biology in 1992, Ohsumi demonstrated that a 
mutated strain of yeast lacking vacuolar degradation enzymes developed swollen vacuoles 
upon starvation that could easily be viewed and studied under a microscope. Ohsumi and 
colleagues proceeded to treat this cell model with chemicals to induce random genetic 
mutations, searching for genes whose knockout could silence autophagy. The result was the 
identification of 15 genes that regulate autophagy; a pivotal study published in FEBS Letters in 
1993. Two follow-up studies were published in Nature expanding on the regulatory 
mechanisms and confirming that these processes are conserved in mammalian cells.  

Following these trailblazing studies, the study of autophagy has become a widely researched 
field. Ohsumi and many others have shown that autophagy is essential in many physiological 
processes such as embryo development, cell differentiation, immunology and aging, and have 
linked mutations in autophagy genes to a wide range of diseases such as Parkinson’s disease, 



Type 2 diabetes and cancer. Ongoing research is being conducted in an attempt to develop 
drugs to target autophagy to treat disease.  

“If you look into the records of publications, there had really been few publications at the time 
that Yoshinuri Ohsumi started his work, and then as it became clear that this work was of 
fundamental importance, many researchers became interested, with thousands of publications 
each year on autophagy these days,” says Volker Hauke, Director of Leibniz Institute for 
Molecular Pharmacology. “This is really a great example of how basic science initiated by a 
single person or laboratory can actually define a new field” 

"Of course as a researcher, I think there is no higher honour than this," said the 71-year-old 
honorary professor at a press conference at the Tokyo Institute of Technology early this 
morning after hearing of his Nobel Prize win. “There is still much we do not know about the 
mechanisms of autophagy and this calls for much more study studying.” 

For more information: 

www.nobelprize.org/ 

Ohsumi Lab website: http://www.ohsumilab.aro.iri.titech.ac.jp/english.html 
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