
 
 

TRANSCRIPTS 
 

FRONTIERS OF NEUROSCIENCE 
 

Dr. Huda Zoghbi: I am always mystified by the brain. One of the biggest surprises of my career 

has been how plastic the brain is. The way brain cells die when you’re suffering from a 

degenerative disease, like Alzheimer’s or like Parkinson’s, it’s not like the cells die tomorrow. 

They really go through being slightly sick, a little bit more sick, and sicker and sicker with time. 

Finally, the cells disappear and die, but this patient’s symptoms appear when the cells begin to 

be very slightly sick. What we've learned is that period of slightly sick cells, before it goes into 

the final degeneration, that long period is reversible. So to me, that tells us about the plasticity of 

the brain, not only in early life, but even in adult life. We're beginning to scratch the surface in 

understanding the brain, and there's a lot to be learned. 

Dr. William Newsome: What we are realizing in neuroscience right now is that the pace of 

change is just accelerating tremendously. We have had new techniques come online in the past 

10 years, several of them that have only been the stuff of science fiction in the past. One is our 

ability to get just a map of the connections of the brain, the basic wiring, what neurons are 

connected to other neurons. Another is to measure the signals that flow within that map. You 

really need to measure the electrical signals in order to understand it. The third is to be able to 

go inside that circuit and then manipulate it at will. To manipulate activity in circuit A and leave 

circuits B, C, and D alone and see how manipulations affect the other circuits and affect 

behavior, for example. When you start to understand those mechanisms, you also start to 

understand what can go wrong in those mechanisms to create disordered states. 

LEARNING FROM DISORDERS 

Dr. Huda Zoghbi: When something goes wrong in a patient, then part of the brain is not 

functioning well. The symptoms of these disorders are like no other, and from that, I can learn 

so much about the brain from that, at the molecular level, at the gene level. I’ll give you one 

example. Rett syndrome is a genetic disease. Because it happens after birth, because it 

happens after the framework of brain networks is laid down well, if we can bring it back, we can 

correct what I call the software of the brain, the synapse connections and functionality of 

synapses. We go from understanding the root cause, which is the gene moving up to seeing all 

the changes within a cell, down to how the brain network is altered, what kind of behavior starts 

from that. The diversity of brain cells is far more complex than we ever imagined. The new 

technology that we've developed to label different neuronal subtypes, to capture them, to find 

what they do, was really surprising. 

Dr. William Newsome: The thing that we really need is comprehensive theory of brain 

processes and how it works. One danger, a failure mode of neuroscience could be that we get 



to the end of the next decade, for example, and we've got computers full of data that we've 

obtained with these powerful new techniques and we don't actually understand what those data 

mean. So, we need statisticians, mathematicians, applied physicists, engineers coming into the 

field, and it's only through that kind of multi-disciplinary interaction that we're going to go forward 

and really take advantage of the technology. 

 

A CLOSER LOOK: CARING FOR THE HEALTH OF YOUR BRAIN 
 

Dr. Huda Zoghbi: Exercise is probably one of the best things a person can do for their brain. By 

exercise, I don't just mean running on a treadmill.  You might try to balance on one foot every 

day for a minute or two. You might challenge yourself, balancing on one foot, having the other 

foot up in the air. That automatically is engaging your cerebellum, it's already trying to help you 

form new synapses to do that function, and those growth factors help maintain the health of 

neurons. 

A HEALTHY DIET 

Dr. Huda Zoghbi: A lot of the late onset dementias are not necessarily Alzheimer's, they are 

actually vascular disease from either diabetes or hypertension injuries, so being mindful about a 

healthy diet is just as good for the brain as it is good for the heart. 

AVOIDING TRAUMA 

Dr. Huda Zoghbi: Adults, when they fall and hit their head, it really can be detrimental, 

particularly older people over 60, such falls might actually precipitate symptoms of Alzheimer's 

and so on and so forth, and not that it's the fall that made them have Alzheimer's, but 

sometimes you have a genetic vulnerability, and you're functioning on a limited reserve. All of 

that now is being compromised due to the trauma, so on top of that, you immediately see an 

onset. 

MENTAL STRESS 

Dr. Huda Zoghbi: Physical stress, such as trauma is bad, but also constant mental stress. I'm 

not saying we have to live a zen life every minute of our life, that's not going to happen, and in 

fact a little bit of stress is a good thing, but it is really that constant painful stress that could be 

also compromising, so I think it's that combination, the exercise, the healthy diet, avoiding 

trauma, avoiding constant stress, all these together I think would help anybody. 

 
A CLOSER LOOK: SYNTHETIC BRAINS WITH WILLIAM NEWSOME 

 
Dr. William Newsome: A brain transplant, if it were possible, is the only transplant surgery 
where you'd rather be the donor than the recipient. You have to think about that one for a 
minute. So, if I get a new heart, I'm still me. If I get new lungs or if I get a new prosthetic leg, I'm 



still me. But if I get a new brain inside this head and this brain goes off someplace else, what is 
me?  
 
WHAT IS ME?  
 
Dr. William Newsome: Let's imagine that we can take one neuron out of my brain, and we 
could replace it with a little artificial neuron made of silicon or something, and that artificial 
neuron mimics the function of the natural neuron in all ways that we can measure. So, it has the 
same 1,000 connections with the same strength. That neuron has the ability to change its 
synaptic connection weights with the other neurons as a function of learning, the way the natural 
neuron does. And then the question is, if I have all but a hundred billion neurons are natural and 
the one is artificial, am I still me?  
 
AM I STILL ME?  
 
Dr. William Newsome: And I think the answer, obviously, is yes. Then you just keep doing that 

experiment. You keep replacing them one at a time. A hundred billion neurons replacements 

later, you have a completely in silico brain, and would that brain be conscious? Would that brain 

be human? Would that brain be Bill in a real, deep, meaningful sense of the word? I think the 

answer's yes. I don't think there's anything magical about carbon, nitrogen, hydrogen, and 

oxygen as building blocks. What's magical is the way those elements are hooked together, the 

way that they're organized, and the information-processing capabilities that get endowed by 

virtue of that high-level organization. 


