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Hall opened 
the doors to 
... unravelling 
fundamental 
mechanisms 
of growth and 
development

The 2017 Albert Lasker Basic 
Medical Research Award goes to 
Michael N. Hall (Biozentrum, 
University of Basel, Switzerland) “for 
discoveries concerning the nutri-
ent-activated TOR proteins and their 
central role in the metabolic control 
of cell growth” (Lasker Foundation, 
6 Sep 2017).

TOR (target of rapamycin) 
proteins are evolutionarily conserved 
Ser/Thr protein kinases that sense 
the cellular energy status and 
the availability of nutrients and 
other growth signals and integrate 
these signals to regulate metabolic 
 pathways that drive cell growth.

Hall discovered the TOR1 and 
TOR2 proteins in budding yeast in 
the 1990s. His discoveries revealed 

that cell growth is an actively 
regulated process, which came 
as a surprise, as previously cell 
growth was thought to be driven 
by spontaneous increase in cell size 
(owing to increased protein and 
lipid synthesis), when nutrients 
are available. Initially, Hall and 
colleagues were interested in how the 
immunosuppressant drug rapamycin 
functions, and found that it blocked 
cell proliferation in yeast cells. 
This enabled them to isolate TOR1 
and TOR2, the deletion of which 
mimicked the effects of rapamycin, 
inhibiting both cell division and 
cell growth.

The mammalian counterpart, 
mTOR, was identified by several 
research groups for its ability to 
bind to rapamycin, and subsequent 
work over the years from the Hall 
laboratory and others has revealed 
the importance of the mTOR signal-
ling network in animal physiology, 
development and ageing, as well as 
its crucial role in diseases such as 
diabetes and cancer.

Thus, Hall opened the doors 
to a big research field, unravelling 
fundamental mechanisms of growth 
and development. Although many of 
the intricate mechanisms underlying 
mTOR function have been identified, 
many questions remain, including 
how mTOR interacts with upstream 
regulators and other signalling 
pathways, how it affects many down-
stream processes, and how mTOR 
deregulation can lead to disease.
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