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Jessell and the Brain
A conversation on the human brain, a career in neuroscience, and 
launching the biggest brain research institute ever, with Columbia  

Professor Thomas Jessell.

At the intersection of  W 125th St and Broadway, 
in Manhattanville, the Jerome L. Greene Science Cen-
ter, Columbia University’s revolutionary new Mecca 
of mind and brain science, looms large. The nine-sto-
ry behemoth resembles the Borg spaceship from Star 
Trek if it were crossbred with Volkswagen’s Transpar-
ent Factory, in Dresden. It’s the kind of place you’d 
expect to find Elon Musk scheming up The Next Big 
Thing™. The glass-covered cube is crowned with 
an artillery of large ventilation hubs and tubes, the 
exterior walls a variety of greyish blues and bluish 
greys. The confines of the cube are still a mystery. 

Designed by Italian architect Renzo Piano, 
Greene Science Center is the largest structure Co-
lumbia University has ever built. The building will 

be home to the newly christened Zuckerman Mind, 
Brain, and Behavior Institute (ZMBBI), which seeks 
to discover the “mechanisms of the brain, the work-
ings of the mind, [and] the complexities of human 
behavior.” The building’s nine stories are fitted with 
innumerable collaborative spaces meant to foster idea 
sharing and problem solving between the 1,000 or 
so scientists working in the center. It will be a place 
for the Columbia community and the surrounding 
West Harlem community to build greater under-
standing of brain science and brain-based conditions.

In charge of the entire operation is Columbia 
University’s Claire Tow Professor of Neuroscience, 
Biochemistry & Molecular Biophysics and Howard 
Hughes Medical Institute Investigator, Thomas Jes-
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When did you decide that neuroscience would 
be your life’s work?

I still haven’t decided that. . . . When I was in school 
in England, where you have to specialize early, I re-
sisted that. My mother was a picture conservator; she 
restored paintings. So I’d always had this joint affinity 
for things artistic. I wondered whether I should be-
come an art historian or a scientist of some sort. In the 
end I realized that art history is too difficult because 
you’re not doing things of primary purpose. You are 
talking about someone else’s work. I realized that was 
not a compelling attraction. 
So in default I went off and did pharmacology, which 
I loved—I loved it because we had a great lecturer 
there—and from that point on I was hooked in sci-
ence. In those days—this was one hundred years 
ago—molecular biology wasn’t the force that it is in 
modern biomedicine. So pharmacology, the ability to 
use drugs to dissect brain action, was part of what was 
of the current interest. 

sell. Jessell is the de facto leader of an all-star team, 
which includes neuroscience giants Eric Kandel and 
Richard Axel, responsible for launching the ZMBBI 
in its move to the not-yet-finished 450,000 square foot 
Greene Science Center. Upon its opening in the spring 
of 2017, Jessell believes the Greene Science Center 
will be the premier brain research facility in the world.

We arrived at Jessell’s current office, 40 blocks 
norths, in Columbia Medical School’s Hammer 
Building, to a concentrated Jessell sitting at his cor-
ner table, diligently preparing for a Neuroscience re-
treat in Montauk, Long Island. He welcomed us with 

a lulling Londonish accent to which one can’t help but 
ascribe great academic stature. Directly behind him 
was a treasured gift from a former student, a color-
ized print of a drawing of several motor neurons by 
Santiago Ramón y Cajal, a founder of modern neu-
roscience. On the wall to his right was an abstracted 
sketch of a seascape he found in London. He strug-
gled to put a finger on what it was about the sketch 
that delighted him. “I don't know why I like it,” he 
mulled. “It has aspects of abstraction plus natural 
scene. It's gaunt, stark.” Jessel took great pleasure 
in discussing the piece. Besides the two pieces of art 
and a single microscope, his office was quite mini-
mal and rather expressionless—no heaps of books, 
no brains in jars, no adventurous feng shui. But the 

simple office provides plenty of space for Jessell, a 
living breathing repository of all things neuroscience.

Jessell’s research has focused primarily on the 
structure and function of the neural systems and 
circuits that regulate movement—the root of all be-
havior. He co-edits Principles of Neural Science, 
the definitive textbook on neuroscience, required 
reading for graduate students entering the field. His 
papers have been cited by fellow neuroscientists 
over 45,000 times. Both evidence the foundation-
al nature of Jessell’s work in an age-old field. He’s 
helped move neuroscience into the 21st Century. 

Though many things, Jessell is first and fore-
most a teacher and leader who goes leaps and 
bounds to ensure that his discipline, molecular 
neuroscience, will continue to progress, that ques-
tions will continue to be answered and new ones 
raised. He is a gentle giant offering his shoulders 
as platform for all aspirants inquisitive about the 
plushy greymatter stuffed between our two ears.

For Jessell, the appeal of neuroscience is obvi-
ous. “It’s the only thing any sane person would want 
to do!” he exclaimed in a rare outburst.  With every 
step of measurable success, he sees the next uncer-
tainty arising. It is this fascination with the small-
est details of the brain and the resultant foreverness 
of the investigation that keeps Tom Jessell asking 
questions and slowly bringing humanity closer to 
understanding how it is we came to be ourselves.
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Were there particular things you were interested 
in finding, doing, or achieving in the world?
Well this is when I was an undergraduate. I don’t 
know whether you remember your undergraduate 
days. [Laughs]. You did standard practical experi-
ments that informed you about things that worked. It 

wasn’t until I went off to do a PhD in Cambridge that 
I got any first hand novel lab experiences. It’s not like 
today where everybody goes off and works as a tech-
nician in a lab first. 
I knew that I was interested in the topic, I knew that I 
liked it. Part of the reason was that I went to a small 
college that doesn’t exist anymore, in London, called 
Chelsea College (it got swallowed up by King’s Col-
lege). Chelsea College was right on the King’s Road. 
In those days, the late 1960s, you could wander down 
the King’s Road and see the impact of drugs on the 
brain in people who were staggering around, and then 
study it just in the side road, Manresa Road.

Backtracking to when you were making this deci-
sion between art history and science as your path. 
Did you ever consider art creation?

They are similar endeavors, trying to be an artist and 
trying to be a scientist. You have to be prepared to 
explore things that you’ve got no right to explore be-
cause you don’t know anything about how to go about 
it. But no, I knew I was limited in my creative artistic 
capacity. And so while I have a deep appreciation of 
art, I knew I was never going to be the next Picasso.

I’m looking at this colorized negative of neurons 
behind you. What do you see as the relationship 
between science and art?
This thing is a representation of a drawing by [Santi-
ago] Ramon y Cajal, who is widely regarded one of 
the greatest neuroscientists of all time. It’s of motor 
neurons. We’re trying to understand the black neurons 
and the blue neurons now. The original of this was 
done one hundred years ago. It shows how the same 
problems persist today as were realized by the smart 
guys one hundred years ago.
You have to learn to appreciate art in the same way 
you have to learn to do everything in life. My mother, 
because she would bring pictures home and we would 
stretch canvases and do the preparatory clean up for 
paintings that were sitting in the National Gallery in 

photos courtesy of Jessell Lab, Columbia University
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London, had ingrained this in me since the time I was 
knee high to a grasshopper. It was a natural thing. Part 
of the reason why New York is where I am is because 
of the artistic presence that is everywhere you look 
around in the city. Art is an important element of life, 
it’s as important as science. If you’re in New York 
you’d better start to appreciate things artistic. Other-
wise, what’s the point of being here? You could be in 
Ames, Iowa or something like that.

Do you consider yourself a New Yorker?
Of course! I’ve lived here for thirty-one years. How 
can you not assume that degree of affinity with it? You 
know, I grew up in London. They’re the two cities I 
like the most, London and New York. You could sur-
vive very happily flitting between the two of them. 
Yes, I do consider myself a New Yorker. I’m going 
to die here. I’m going to live here for the rest of my 
scientific career. 

In 1985 you transitioned from studying sensory 
neurons to studying motor neurons.  Why did you 
switch?
I wanted to study something that, when we looked at 
it in detail molecularly, had a reference point. Motor 
neurons had a reference point in the way that sensory 
neurons did not. It’s gotten a lot better. 
And motor neurons are interesting. The brain only 
does three things: It extracts sensory information from 
the world around it. It stores and retrieves that infor-
mation on demand. Then it converts that information 
into behaviors through the movement of muscles. 
The motor neurons are the final common path in the 
movement of muscles. They have to take all the infor-
mation that is coming in and being retrieved and turn 
it into something useful. You can think about motor 
systems as finite problems that involve much of the 
nervous system.

So you got to Columbia in 1985 and it is 2016—
31 years. It’s gone in a flash. I don’t know where it’s 
gone.

Has progress been  exponential? Has it been a slow 
trudge?
It’s always a slow trudge. As a scientist you have to 
be capable of extracting great drama from small incre-
ments because unless you’re really lucky you’re not 
going to discover [something huge]. 
It’s been phasic. The first three or four years we learned 
things that shaped the behavior of and progress in our 
lab. Through making antibodies, we found an anti-
body that labeled one class of neurons and one strange 
target cell that they seemed to be going towards that 

produced the floor plate—all of the work on chemoat-
traction and induction came from that. That one set of 
observations got us interested in something that took 
us ten years to resolve.  
That is quite often the way it is. We do the same thing 
in variant forms all the time. We studied the devel-
opment of the nervous system for the first fifteen or 
twenty years that we were at Columbia. Recently 
we’ve assumed that we know enough about the de-
velopment and diversification of neurons to be able to 
manipulate individual neurons and look at the motor 
behaviors that go wrong when we do. We’ve started to 
use behavioral assays and physiology as well as con-
tinuing our study of development.

From the time you were a graduate student (1973) 
until now there has obviously been a lot of tech-
nological change. How has that impacted the way 
you study the brain? Has it accelerated findings at 
a rapid pace?
It has. Every technological advance offers great po-
tential and a few drawbacks. The drawbacks you try to 
iron out. In those 40 years, from the time I was a grad-
uate student to the time now, there have been dramat-
ic advances. Molecular biology, optical physics, the 
ability to image nerve cells when they’re functioning 
have improved dramatically. Antibodies have come 
along. There have been things which have helped one 
pursue the questions that one is interested in. 
But we are at the dawning of an age where you can 
think of all neural science, in some ways, as a single 
discipline. But people still have to focus on certain 
things. Part of what this Mind Brain Behavior insti-
tute that we are setting up here at Columbia aims to 
do is to take 60 labs across the board, from structural 

“We do not support the 
man. We do not support 
the individual. We support 

the idea of independent 
revolution in the West-

ern Hemisphere, free from 
American intervention.”

"You're never going to under-
stand the nervous system com-
pletely enough to make your-

self happy."
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biology to functional brain imaging, and put them all 
in one place and hope that something good emerges 
from all that.

Are you working towards solving the Hard prob-
lems, like consciousness? Is that the idea of having 
60 people work on small things, building towards 
a BIG answer?
Someone the other day asked Eric Kandel what he 
wants to solve in the future. He said consciousness. 
But that is not everybody. There are two challenges: 
There’s the blue sky challenge of approaching things 
we don’t know how to think about at the moment. But 
then there is the clinical challenge. We’re not very 
good at treating psychiatric and neurological disor-
ders at the moment. So we have to get better at that. 
The aim of this institute is to improve understanding 
by resolving how normal nervous system functions so 
you get a better idea of how something goes wrong in 
a disease state.

Have there been findings you didn’t imagine possi-
ble years ago? What about things we will find out 
in the next, say, 100 years, that we can’t imagine 
now?

Sometimes you find out things are completely the 
opposite of what you had thought. And those are the 
interesting results, because they tell you something 
important—and we’ve had, you know, half a dozen 
of those moments in the last thirty years. They’re sin-
gular events, from which you can reprogram and sud-
denly everything makes sense from a different per-
spective. There are all sorts of things that come along 
that you are impressed by—’how did someone work 
out that this is the way that that happened?’—you 
know, that’s part of the fun. You have to be selfishly 
pursuant of what you want, and appreciative of other 
people’s successes, both at the same time. 
I imagine that a lot of people probably want to make 
the big discovery. Is that a barrier, where people are 
withholding information from other scientists? Will 
that be a mission of the institute—to be a cooperative 
environment? 

It’s certainly better. It’s not often in Columbia’s histo-
ry that you take close to 60 faculty members, put them 
in one place, and expect them to interact in an effec-
tive way. This is part of developing a third campus at 
Columbia University, this Manhattanville campus. So 
we are pawns in the presidential game, if you like, of 
trying to do something different within a university 
that’s 260 years old. It’s exciting to be involved in 
that. And you realize that in 100 years time there’ll 
only be one name, Lee Bollinger, the president of the 
University, who’s associated with this new campus, 
and all the effort that one puts in will just be nicely 
forgotten. 

You don’t think you’ll be remembered?
[Laughs]. No, I don’t want to be remembered. 

What is it that you continue to find so interesting 
about the brain?
I want to know how lots of things happen. I want to 
know how lots of different bits of the brain interact 
with each other to produce a single movement. I want 
to understand how, in the absence of any sensory in-
put, you can be sitting there and you can decide to 
move your finger [moves index finger] or that finger 
[moves pinky finger], how you can do that so accu-
rately. Because nothing is changing superficially in 
your brain, and yet you’re thinking something. You’re 
saying, I’m going to move this fast, or slow. And so 
there’s stuff going on in your cortex that is feeding 
down into the spinal cord and making this happen. 
We don’t understand how that happens. I want to un-
derstand how that happens—both at the level of the 
recruitment of spinal circuits and the level of what’s 
going on in the cortex. 

"You can, and have to, 
make progress—it’s the 
only thing any sane per-
son would want to do. "
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It’s fascinating if you are obsessed with these minu-
tiae. These are rich topics, where you can carry on 
forever exploring these tiny situations. And I like the 
foreverness. That is, you’re never going to run out 
of questions. You’re never going to understand the 
nervous system completely enough to make yourself 
happy. You can, and have to, make progress—it’s the 
only thing any sane person would want to do. 

Do you ever find it unnerving looking so intensely 
at how the brain works? Is it ever disheartening 
because it’s so simple? 
No, it’s disheartening because you can’t understand 
the damn thing. 

Can the human brain understand how the human 
brain works?
Yes. I mean, you could take a Karl Popper view, that 
you could never understand something that’s been 
generated by that thought process. I don’t believe that, 
nor do I think most people believe that. We just have 
to get it to the point of comprehension. There’s no 
sign that that barrier is going to exist. We are going to 
be able to understand how the brain works given suf-
ficient resources and sufficient time. So you could ask 
how long it’ll take to have a reasonable understanding 
of what the brain does in a sophisticated psychologi-
cal-psychiatric level. I’d say at least fifty years. May-
be fifty to one hundred years. 

Do you believe in free will?
This thing that I was showing you before [wiggles 
index finger], is that a little surrogate of free will? 
If you’re choosing when to move that finger, you’re 
choosing which finger to move and how fast and what 
action, that is your decision that you’re thinking about 

up here. That is a good example of free will, I would 
say. 

Is it not because I asked you if you have free will, 
that you’re doing that?
No. It is a mystery how that works. Free will is in the 
eye of the beholder, if you like. But this is my version 
of free will. Nothing is changing in my world at the 
moment. It’s not as if I’m getting a big sensory input 
from time to time here, you know? There is a sensory 
barrage going on but I can decide to stop or wiggle 
another finger. That is free will to me. And we need to 
understand how that happens.

Do you think about big questions like that in your 
work often?
Yes, you do. But you realize you’re so far from an un-
derstanding that it’s pointless thinking about that until 
you’ve resolved a few more basic things. 

Are you motivated by curiosity or something else?
I think curiosity drives most people in science. You’ve 
got to be curious about how something works. Other-
wise, you don’t explore it.
Everybody who’s coming into this new institute feels 
that it’s interesting to figure out something about how 
the brain works. It’ll be an experiment. The institute 
itself is a big experiment, at a university-wide scale. I 
think what we’re trying to do is create the best institute 
for neuroscience anywhere in the world. We’re trying 
to get the rest of the university enthusiastic about it. 
And we’re about to change the relationship between 
Columbia and members of the local community, who 
are deeply suspicious of Columbia. If we can achieve 
those three things—none of them easy—we’ll be do-
ing okay. 
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In a lot of private sector compa-
nies they organize buildings to 
facilitate employee interaction. 
Has that been a guiding force for 
you? 
Yes! We have meeting rooms up 
the wazoo. Here we have a little 
meeting room up in the lunch-
room area. We have a whole big, 
thirty-foot wide, two hundred foot 
long corridor of meeting rooms in 
this building. The corner spaces are 
meeting rooms. So, you know, this 
building is all about getting people 
to interact together. Interacting on-
line is not the same as sitting there 
chatting as we’re chatting about 
some topic or problem. You get 
much more through the personal 
dynamics of interaction—I hope 
that’s true. 
We’ve designed it so that wherev-
er you are in the building you are 
a hop, skip and a jump away from 
a little meeting room. So you can 
go off and convene and you’re not 
plastered to the lab bench. And 
we’ve fought tooth and nail to 
keep the meeting rooms of differ-
ent scales so that you can sit three 
or four around a coffee table, or 
you can have a meeting of ten peo-
ple, or of thirty people, or of 120 
people—there’s space to accom-
modate all of that. I’m taking the 
smallest office that you can find in 
this building because I don’t want 
to be incarcerated in offices. 

Do you think about your scientif-
ic legacy? Do you have any idea 
what it will be?
I’m not a legacy guy. I like the fact 
that students of mine have gone 
off and done well. There’s a guy 
named Mark Tessier-Lavigne who 
used to be president of Rockefel-
ler University before he became 
president of Stanford University. 
You know, he was my postdoc. 
He’s done well. That is good to see 
the people who invested in you, 
who trained in your lab, do well. 
I don’t ask for a legacy beyond 
that. You’re trying to create a field 

or discipline within a field, and if 
people do well, then you’ve done 
something well in empowering 
them. 

Is that part of what this ZMBBI 
will do?
I hope so. There’ll be 900 people 
in this building. And at all walks of 
seniority. From junior technician 
to Eric Kandel. And you know,  
you want them all to mix up.
The other thing is, in terms of 
creating an understanding of Co-
lumbia in the local community, 
we have lots of programs of ed-
ucation and outreach and things 
like that going on in the building. 
So high school and middle school 
kids from the local Harlem schools 
will have the opportunity to come 
into the Greene Center and do ex-
periments, do polymerized chain 
reaction experiments. Learn the 
process of science in ways that 
they can’t do at their local schools. 
That, I think, will be important. 

We’ll also have a screening cen-
ter/referral center that is run by 
two cool neurologist-psycholo-
gists who are in the mix of the lo-
cal community at the moment. So 
we’re trying to do lots of things to 
make this a success. This time next 
year we’ll know whether it has the 
inklings of success or whether it’s 
a dismal disappointment. 

Last question: Do you have any 
parting words of wisdom?
No, I’m not wise. . . . I think it’s 
dangerous to assume this omni-
scient view of things. I don’t un-
derstand too much. And I don’t 
want to leave you with dictums or 
conventional wisdom of what to 
do. You’re on your own. So I’m 
sorry if I disappoint you, but it’s 
important to be young and appreci-
ate one’s deficiencies in this world.  

The Doctor's Orders:
Tom Jessell, PhD, recommends

"I'll recommend two people in the art world that you should 
explore. One is a guy called Ed Ruscha. He works in Cal-
ifornia, does really interesting paintings with messages 
attached to them. Someone described Ruscha as doing what 
he doesn't know what he's trying to achieve. Which is exact-
ly where you are in the brain science. 
And the other person is an English person called Prunella 
Clough. She died about ten years ago. But her work was 
pure and simple and jarring and edgy. So if you go and look 
at each, you'll find two people who, I think, would like to be 
embodied in brain science."

Art


