
Transcript: The DNA Trap 
 
If I had to compete on America’s Got Talent, I know exactly what I would do. I would 
stretch and curl my pinky toes over my ring toes, without moving the rest of my foot. 
  
Go ahead and try it. I’ll bet you can’t do it, at least, not as well as I can. Humans are not 
supposed to be able to move their pinky toes independently of the rest of their toes- when 
we evolved out of ape-hood, we lost the ability to independently control our toes. At 
least, you all did. But not me. At around age 10, I realized that I was the only person in 
my class with pinky-toe motor control. I haven’t exactly been showing it off since then- 
people think it’s a little weird when you offer to show them your toe motility- but I’ve 
always been interested in this little glitch of mine, because it turns out to be genetic. 
  
It turns out that my dad can do the same thing with his pinky toe, but only on one foot. 
My mom can’t do it, and only one of my three siblings has any pinky toe control. On this 
front, I won the genetic jackpot. I only wish it were a more useful skill- so far, the only 
benefit is the ability to scratch the top of my ring toe with my pinky toe. Helpful if I have 
a mosquito bite right there, but otherwise pretty useless. 
  
Today’s episode is about the science behind my pinky toe talent- the science of genetics. 
Of course, I won’t be able to touch on everything, because genetics is a whole college 
major at some schools. Because this is Brainstorms, we’re going to take a neurological 
approach to our genes. And, because we are teenagers and constantly get to witness the 
triumphs and defeats of our parents, I want to focus on their role.  In this episode, I want 
to address one big question: How much of our brain is controlled by the genes given to us 
by our parents, and are we doomed to develop their mental problems and illnesses? 
  
The nature versus nurture debate- whether we are controlled by our genes or our 
environment- has been going on for thousands of years, since the days of Plato and 
Aristotle. I’m not going to make any claims about this debate, because even the academic 
authorities on the matter haven’t reached a conclusion. Besides, the politics behind it are 
unbelievable ( and if you’re interested, go to this episode’s page on our website, 
brainstorms.org, for more material about the debate). Today, I want to highlight some 
areas of mental health in which scientists have made headway on the debate. We’ll talk 
about addiction, depression and anxiety, and a few of the rarer mental disorders out there, 
to try to understand how much genes impact the development of our brains and its 
illnesses. And at the end, once we know how much genes have to do with our mental 
makeup, I’ll address the looming question: if mental health is genetic, and your parents 
have mental illnesses, is there anything you can do to avoid following in their footsteps? 
  
Before we get started on these topics, we should talk about heritability, or the amount that 
any trait is related to a person’s genes. Heritability estimates are expressed as 
percentages. For example, let’s say hypothetically that height is 50 percent heritable. But 
what does that actually mean? Does it mean that 50 percent of your height comes from 
your genes, and the other 50 percent is random or environmental? Or does it mean that 50 
percent of people get their height from their parents, and the other people get a random 



height? Bear with me for a minute, because this is a bit confusing. First, I want to make it 
clear: heritability estimates do not say anything about any particular individual. A 50 
percent heritability does not mean that half of your personal intelligence comes from your 
genes. To understand what heritability does mean, we should start by discussing twin 
studies. When genetic researchers do twin studies, they typically use some pairs of 
identical twins, and some pairs of fraternal twins. Identical twins share 100 percent of 
their genes (well, not quite- but for the purpose of this podcast, we’ll use 100 percent). 
Fraternal twins, since they’re just like any pair of siblings, share approximately 50 
percent of their genes. By the way, the reason why researchers use fraternal twins and not 
any pair of siblings is because fraternal twins share an environment at the same age. 
When researchers make heritability percentages, they are looking at the discrepancy in 
how often identical twins share traits compared to fraternal twins. If identical twins 
almost always share a trait, whereas fraternal twins only share the trait about half the 
time, then this means the trait is likely influenced by genes. If, on the other hand, the 
fraternal and identical twins show similar levels of sharing the trait, then environment 
probably has more to do with it. So, after a lot of statistical analysis, researchers come up 
with a percentage to explain how much of the variation between two people’s traits is due 
to genes. The heritability percentage does not reflect how much of a trait you got from 
your parents, but to what extent your genes are responsible for the differences between 
you and another person. If height is 50 percent heritable, then that means that the 
difference in my height compared to yours is half because of my genes, and half because 
of other reasons, like nutrition or development in my environment. 
  
I’d like to start this episode with addiction. It’s a topic we will address a lot on this 
podcast, because adolescence is the first time that most of us encounter alcohol and drugs 
in our lives. It’s also the time when we are most susceptible to becoming addicted to 
things, because our reward circuits are so sensitive during teenagehood (for more 
information about this, I recommend listening to episode 1!). I’m sure you’re familiar 
with the theory that addiction runs in families, in which case we all probably have some 
propensity for addiction in our blood. My family has its fair share of addiction history, 
and as I’ve grown up, I’ve always wondered how much of an effect my family’s history 
will have on my own response to addictive substances (and, as a result, I haven’t been 
hopping up and down to try any of them). But I’ve never actually looked into the details 
of how addiction is inherited. That is, until this podcast came along. 
 
Let’s first look at the heritability percentages for some of the most common addictions. 
Alcoholism, which affects an estimated 76 million people around the world- which, for 
perspective, is about a quarter of the US population- has an estimated heritability between 
30 and 70 percent, which is a pretty enormous range. Other substances fall on a 
heritability continuum, with hallucinogens falling on the low end, at 39 percent, and 
cocaine at the high end, with a heritability of 72 percent. But, when we hear statistics like 
this, remember that it indicates the probable degree to which you differ from other people 
based on genes; it doesn’t mean you’re 39 or 72 percent likely to develop an addiction if 
your parent has one. These numbers indicate that you are more at risk of developing an 
addiction if it runs in your family, but it doesn’t guarantee anything. You should be aware 



of your predisposition, but not worried that you’re doomed to a life of abstinence or 
addiction. 
More importantly, I want to explore what exactly predisposes us to an addiction. When 
we say that addiction runs in families, what part of the addiction is inherited? Is it an 
uncontrollable level of craving? Is it increased sensitivity to withdrawal? Or is it 
everything about addiction, one big package of it? 
 
The best way to research the genetic pathways to addictions is through rats. Rats are the 
prime candidate for genetic research because they can be bred so quickly and housed in 
small spaces. Around the world, there are labs full of thousands and thousands of rats 
bred for certain qualities, such as anxiety and superior intelligence. There are also tons of 
rats around the world- perhaps tens of thousands- who have been, generation over 
generation, to be especially susceptible to addiction. The Indiana University School of 
Medicine is home to some of these rats, who are especially prone to alcoholism. Over 
generations, researchers there have bred P rats, for preference of alcohol, and NP rats, for 
no-preference of alcohol. In experiments with these rats, the researchers essentially gave 
the rats total freedom to drink as much alcohol, experimentally called ethanol, as they 
wanted, under many different conditions. The researchers sometimes provided the two 
types of rats with other food sources, or made the ethanol more difficult to obtain by 
adding a lever to the ethanol dispenser. Throughout the studies, the researchers observed 
the following trends among the P rats: these rats voluntarily achieved blood alcohol 
levels of .05-.2% on a daily basis (which, at the high end, is two and a half times the legal 
driving limit). They also develop a high tolerance to alcohol, and were able to drink 50 
percent more than NP rats. Their tolerance to extreme doses of alcohol also lasts three to 
four times longer, and they experience less motor impairment under the influence. 
Interestingly, the researchers could tell that taste had nothing to do with it- both P and NP 
rats react to the smell and taste of ethanol in the same way. These results show that the P 
rats pursue alcohol consumption because of its pharmacological effects- because the P 
rats liked the way they felt when drunk. What’s more, they experienced less negative 
effects of intoxication, thanks to their higher tolerance for alcohol. Researchers believe 
that the affinity for alcohol in P rats has to do with dopamine and serotonin, the pleasure 
molecules in the brain. When studying the brain of P rats, researchers found less 
serotonin and dopamine receptors than in NP rats, enabling them to drink more without 
experiencing extreme drunkenness.  
The P rats, who were genetically predisposed for addiction, differed from NP rats in their 
ability to tolerate alcohol. If alcohol dependence runs in your genes, you might find that 
you have a higher tolerance for alcohol than other people. This can seem like an 
advantage in social situations, and might allow you to drink more than other people 
without blacking out or losing motor control. However, having higher alcohol tolerance 
doesn’t mean that it’s harder for you to get hooked on it- quite the opposite, your brain’s 
reward system is actually more prone to addiction than non-predisposed people. A team 
of researchers at the University of Cambridge observed the same phenomenon in cocaine 
addicts- the wiring of the dopamine system, which can be genetically influenced, affects 
our susceptibility to cocaine addiction.  
 



So, with all this information about drug and alcohol addiction, how can we avoid 
addictions ourselves, if addiction runs in the family? Remember that teenagers have 
especially plastic brains, which means that our neurons rewire more easily than those of 
adults. This makes us even more likely to become addicted to substances than adults, 
regardless of genetic predisposition. Drinking or doing drugs regularly before the age of 
fifteen increases our risk of addiction by a factor of ten, because our brains are so prone 
to reshaping in the face of addictive substances. If you know that you’re predisposed to 
addiction, the best thing you can do for yourself is to wait longer before you start 
drinking- until your late teens or early twenties- and to stop before you’re totally 
hammered. Even if you can function on eleven servings of alcohol, that doesn’t mean 
your brain is safe. Don’t consume ridiculous amounts of alcohol or drugs, especially if 
you know that addiction runs in your family, because you will build up even higher 
tolerance and run the risk of becoming addicted. You’ve heard it from teachers and 
government-sponsored programming, so I don’t need to preach about it, but please be 
responsible, and remember: genes that predispose you to addiction can only work against 
you if you expose yourself to the substances that affect your brain’s reward system. If 
you found the science of addiction fascinating, please come back to Brainstorms soon for 
our episodes about alcohol and drug addiction in the teenage brain. It’s scary but amazing 
stuff.  
 
So that’s addiction. It’s heritable, but your genes don’t doom you to addiction. With the 
right choices, you can very well save yourself from a life of alcohol or drug dependence. 
But what about mental illness? You can’t just choose to avoid the triggers for mental 
illnesses, because the things that trigger mental illness don’t come in a bottle or a pill- the 
triggers for mental illness are called life and growing up.  
 
Mental illness is, of course, a huge topic. For this episode, I’m going to include some 
facts and figures from a sampling of mental illnesses; I’ll focus on certain conditions in 
later episodes. To talk about genetic risk, let’s start with a some facts and research, and 
then we’ll deconstruct them. As we talked about with addiction, mental illness has been 
investigated for heritability. Major depression has a heritability percentage of about 50 
percent, indicating genetic influence. The risk of developing depression is about 2-3 
times higher for people who have a parent or sibling with depression. Schizophrenia and 
anxiety are also shown to run in families- schizophrenia risk is 8 times higher for those 
with schizophrenic parents. These are scary numbers, but it’s important to remember that 
the risks for these conditions are very low- only about 1 percent of Americans develop 
schizophrenia, and about 6 percent develop depression. So, if you have a parent with 
either disorder, your risk goes up to 8 and 12 percent, respectively. It’s a notable risk, 
maybe, but by no means a guarantee. 
So, if we know that genes do affect mental illness risk, why don’t we screen people for 
mental illness like we can for other conditions? Well, we know that genes are involved in 
mental illness, but that doesn’t mean mental illness is passed on in a single gene. If 
you’ve taken a biology class, you’ve probably learned about dominant and recessive 
genes, and how some diseases and disorders- like cystic fibrosis or color blindness- are 
due to single dominant or recessive genes. Mental illness is, unsurprisingly, much more 
complicated- a huge number of genes may contribute to any given mental illness. 



Researchers at King’s College London have been pioneering the effort to locate the genes 
involved in different types of mental illness. So far, they’ve identified 108 potential genes 
linked to schizophrenia, 9 to depression, and 20 to bipolar disorder. These genes often 
overlap between conditions, too- a National Institutes of Mental Health funded project 
found that ADHD, autism, bipolar disorder, schizophrenia, and depression had 4 of the 
same risk sites. Scientists are getting closer to understanding exactly which genes cause 
which disorders, and that knowledge will no doubt revolutionize the world of psychiatric 
diagnosis. 
What’s interesting about these studies, which show the genetic similarities between 
mental disorders, is that someone whose parents has depression may be at a higher risk 
for schizophrenia or ADHD. The next step for scientists is figuring out how these same 
genes lead to different disorders, whether it’s environmental or because of other genes in 
combination, and how to screen people for disorders before they even appear. I’m 
confident that we’ll get there, probably sooner than I even expect. 
But, before we have accurate screening technology, how should you deal with the 
knowledge of your own mental illness risk? Is there anything we can do to minimize our 
risk, or is it up to time and chance? 
 
I searched for ways to prevent mental illness in general, from a handful of studies about 
teenage mental health. It turns out that taking care of your body is also the best way to 
take care of your mind. Researchers from a collection of universities in Australia studied 
the dietary choices of teenagers and their corresponding mental health. Those who ate the 
least healthy diets, full of processed foods, sugar, and fried foods, scored lower on 
average on questionnaires about overall mental health, and scored higher for depressive 
symptoms. The teenagers were questioned at a 2-year interval, and their mental health 
also tended to rise or fall according to their dietary changes. Adopting a better diet 
improved the mental health of once unhealthy participants, while turning to a more 
processed diet lowered mental health scores. Researchers at the University of 
Birmingham in the UK found a similar pattern with exercise and adolescent mental 
health. In this study, researchers put teenagers into several groups: the first group did 
high-intensity aerobic exercise twice a week, the second did low-intensity aerobic twice a 
week, the third did flexibility training sessions, and the fourth did not change exercise 
habits. This experiment lasted for ten weeks, and participants were also given regular 
questionnaires about stress, anxiety, and depression. Among the high-intensity exercisers, 
stress and depressive symptoms dropped over the course of ten weeks. This phenomenon 
was not obvious in other groups, indicating that teenagers benefit most from a moderate 
amount of high-intensity exercise than other types of workouts.  
 
So to take care of your psychological health, you may want to focus on your physical 
health first. Additionally, learning to reduce stress through meditation and relaxation 
techniques, as we will discuss in a coming episode, can lower mental illness risk, too. 
You can’t part with your genes, but you can adapt your lifestyle to minimize your risk of 
developing mental illness. You can also protect your long-term mental health by noticing 
symptoms early. If your parent has major depression, and you start experiencing low 
moods, don’t wait to tell someone about it. Catching mental illness symptoms early 
yields the best outcomes for people with mental illness in the long run. If you know 



mental disorders run in your family, then talk to your parents about your own symptoms 
if they arise. Will it be a pleasant conversation? Maybe not. Could it save you from a 
lifetime of suffering? Absolutely.  
 
All in all, I want to make it clear that addiction and mental illness are not predestined 
conditions. Your mental fate is not written into your genes. Sure, you may have a higher 
risk of developing a problem because of your heritage, but nothing is certain. If genes 
determined everything, then I’d be at least 5’5” and artistically inept. I’m not even 5’2” 
and I actually have a decent dose of artistic and musical talent. The important thing is that 
you recognize your risks. If you come from a family that struggles with alcoholism, you 
probably shouldn’t binge drink every weekend, even if some of your friends do, because 
you run a higher risk of becoming dependent. If you know that both of your parents 
suffer from depression, work with them to make healthy meals at home, do exercise you 
enjoy, and let them know if you begin to feel depressed yourself, before it spirals out of 
control.  
 
You are your genes, but you are also the things you do, the people you love, the thoughts 
you cultivate, and the habits that you make. So, if your genes aren’t perfect (and no one’s 
are), you aren’t doomed. You only have to spend a bit more time shaping your 
environment, to keep those genes from expressing themselves. Keeping our minds 
healthy, for those of us with predispositions to mental problems, can be work. But, in my 
opinion, it’s work worth doing, for myself, my family and friends, and for my own kids 
someday. 


