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One of the great mysteries facing humanity is the question of how we sense our environment. The mechanisms
underlying our senses have triggered our curiosity for thousands of years, for example, how sound waves affect our
inner ears, how light is detected by the eyes, and how different chemical compounds interact with receptors in our
nose generating smell. We also have other ways to perceive the world around us. David Hubel and Torsten Wiesel
have awarded the 1981 Nobel prize in physiclogy or medicine for their discoveries concerning information processing
in the visual system. In addition, Richard Axel and Linda Buck have awarded for their discoveries of odorant
receptors and the organization of the olfactory system in 2004.

In the 17th century, the philosopher René Descartes envisioned threads connecting different parts of the skin
with the brain. In this way, a foot touching an open flame would send a mechanical signal to the brain (Figure 1).
Discoveries later revealed the existence of specialized sensory neurons that register changes in our environment.
Joseph Erlanger and Herbert Gasser received the Nobel Prize in Physiology or Medicine in 1944 for their discovery
of different types of sensory nerve fibers that react to distinct stimuli, for example, in the responses to painful and
non-painful touch. Since then, it has been demonstrated that nerve cells are highly specialized for detecting and
transducing differing types of stimuli, allowing a nuanced perception of our surroundings; for example, our capacity
to feel differences in the texture of surfaces through our fingertips, or our
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ability to discern both pleasing warmth, and painful heat. Prior to the | fr ¥ zeciere =~
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discoveries of David Julius and Ardem Patapoutian, our understanding of
how the nervous system senses and interprets our environment still

contained a fundamental unsolved question: how are temperature and
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mechanical stimuli converted into electrical impulses in the nervous system?
Figure 1 Illustratnon depicting how René Descartes
(Nobel Foundation — Press release (Oct.4 2021) X 1 s L OTZs) imagined how heat sends mechanical signals to the brain.
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