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Following the Molecular North Star 
An interview with Lewis Kay, Biophysicist  
University of Toronto 

We're made up of molecules. We're looking at what it is about them that 
makes them special; what it is about them that makes them work when they 
work properly, and what it is about them that makes them malfunction in the 
course of, say, disease. 

At a fundamental level you have to understand how those molecules are 
interacting with other molecules. And these molecules are not static entities. 
Just like if I take a picture of somebody, I get a static entity: I learn 
something about that person — what they look like, how big they are, 
perhaps — but I don't learn a lot about them.  

So I really have to learn about the nuances of these molecules. And to do 
that we have to develop the technology which not only allows us to have a 
picture of these molecules, but to understand how they evolve in time in 
response to various stimuli, which can be other molecules. So what we really 
want to do is to develop the tool kit so we can manipulate these molecules in 
ways that will allow us to either increase their functionality, or if appropriate, 
also decrease their functionality, if they're too functional, if you like. And in 
some diseases that's what happens. 

What is NMR? 

So what is nuclear magnetic resonance spectroscopy, NMR, the thing that I 
spend most of my life doing? Basically, we have our molecules; our molecules 
are made up of little bar magnets. These little bar magnets can orient in a big 
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field in only two different positions, much like if you had two bar magnets of 
the sort that we're familiar with. The north pole can be with a north pole, or a 
south with a south — that's like with like — that's higher energy. Or a north 
with a south is lower energy. We have that same sort of phenomena. And you 
know if you apply a force you can bring north to north, you can move north 
from south to north to north. That's what we're doing in our NMR experiment: 
we're applying forces, and then we're monitoring how those forces impact on 
our system as it comes back to its lowest energy state.  

We've got to be able to understand these biological molecules at a very 
fundamental level if we really want to address practical questions that come 
from disease. Molecules are at the root, and we want to be able to 
understand these molecules fundamentally. So that's my North Star, that's 
where we want to be now, that's where we're going to be working towards in 
the future.My big idea is to figure out what we've missed in biochemistry. This 
space is so exciting because we are at a moment of new technology coming 
to bear on an old problem. Now, with the advent of high-resolution mass 
spectrometry, we can bring a whole new method to bear on these questions 
and measure things that were absolutely impossible to measure before.  
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