A Conversation with

Amita Sehgal

Roger Bingham: We are in Seattle at Sleep 2009 with Amita Sehgal, who is a sleep researcher at the University of Pennsylvania Medical School, and also Howard Hughes Medical Institute Investigator. And a whole string of other things in neuroscience as well. 

So, let me just read to you from one of your key papers, here, I’m very interested in and perhaps we can unpack this. On the Howard Hughes site it describes this as the discovery of a slumber gene and this is “Sleepless: A sleep promoting factor.” The opening paragraph is very interesting. It says, “Insufficient or poor quality sleep is an increasing problem in industrialized nations. Chronic sleep problems diminish quality of life, reduce workplace productivity, and contribute to fatal accidents although the biological needs fulfilled by sleep are unclear. They are likely to be important because sleep is conserved from flies to humans. Prolonged sleep deprivation can lead to lethality.” 

“Sleepless,” this is some work that you did, some essays in fruit fly, Drosophila, and you’ve identified what seems to be a sleep promoting factor. Could you explain that, because plainly, that’s a hugely important step? 

Amita Sehgal: Right, so what we discovered through a genetic screening of Drosophila, I should add, it’s an unbiased genetic screen, so basically what you do in a forward genetic screen is you look for genes that affect your process of interest, in this case, sleep, and you do it in a completely unbiased fashion. There are no priority assumptions about what molecules might be involved in regulating this process. The way you do it is you mutagenize the animal, the flies in this case, and introduce mutations randomly across the genome. There are different ways of doing this, so we used one way that, I guess, I don’t need to go into. But we mutagenize the animal and then take them, and you generate a fly line out of each independent mutational event, and then you screen these flies to identify the ones that have altered sleep patterns. And that’s what we did. What we did was to look specifically for flies that had less sleep. We found this one particular family, if you want to call it, of flies that had a reduction in sleep of greater than eighty percent. In fact, some of these flies in our axes, some of the flies from this line looked like they didn’t sleep at all. 

Bingham: Flies look like they didn’t sleep at all? So I have some trouble, sometimes, saying how do you know A) when a fly is sleeping? B) What a sleepy fly looks like? 

Sehgal: So a fly’s sleep is not monitored the way you would do human’s sleep, which is through measuring EEG’s. And there’s a simple reason for that; because flies are tiny. It is very difficult to record from their brains, much less from the awake, behaving flies. 

Bingham: The headset would fall off. 

Sehgal: I don’t know that you could get a headset to fit on there in the first place. But I should say, having said that, that people have recorded from fly brains and they’ve actually shown that sleep state in flies is associated with changes in electrical activity. It’s just that it doesn’t lend itself to a day-to-day approach. So they way we monitor sleep in the fly is simply by measuring activity. And so what we do, and these are assays we have used, my lab used to work initially, not on sleep, but on circadian rhythms and our goal was to understand the clock, the biological clock, the twenty four hour clock that drives behavior and physiology with a twenty four hour period. And one of the assays we used was rest activity, so flies, we knew, had a very robust rest activity cycle. They’re actually like humans, different from a lot of rodents that are nocturnal, flies are active during the day and they were inactive at night. And the way we measured this behavior was by placing individual flies in glass tubes, projecting an infrared beam into the tube, the fly doesn’t see infrared light, but when it’s active, it marches back and forth in the tube, deflects the beam. So you pick up every beam crossing activity event. And then at night, there are long periods of which there are no beam crossings. So that’s the rest period. 

Now, sleep, we define as a five-minute period in which there were no beam crossings. And the reason we came up, we and others, Paul Shaw and a number of labs in the end all agreed upon this. It was based upon the arousal threshold assay. I don’t know how much you know about this but when you’re sleeping, you’re less sensitive to sensory stimulation. And it turns out that with the fly, five minutes is sort of the critical period of time for which if it’s immobile, it becomes resistant to sensory stimulation. Then, regardless if it’s been immobile for five minutes or twenty minutes, it shows the same resistance to stimulation. Any kind of mechanical or sensory. 

Bingham: So its “out,” as it were. How long is a typical nights sleep for a fruit fly? 

Sehgal: It’s actually different in males and females. Males tend to sleep more. They actually sleep during the day as well, quite a bit. Females sleep much less during the day. But I would say in general, about twelve hours. 

Bingham: What does Sleepless do?

Sehgal: What Sleepless does is control what’s called neuronal excitability. So, you know, neurons fire when they are active and then they are silent at other times. In the absence of sleepless, it seems like the excitability of the neuron increases and this seems to be because sleepless has an effect on shaker potassium channels and shaker potassium channels are part of the silencing mechanism. Because of this increased excitability the drive for sleep cannot be implemented. That’s the working model. 

Bingham: And how does that translate into human’s sleep issues? 

Sehgal: Right at this moment we don’t know if Sleepless has a homolog in humans. But, human’s sleep has got be regulated the same way in that certain populations of neurons need to be silenced for a sleeplike state to occur. So it is a reasonable assumption that these channels and these mechanisms that regulate excitability will be regulating human sleep. 

Bingham: I wanted to ask you one thing, I’m sorry if this is a silly question, but if you are looking for something that is a sleep promoting factor, in other words, something that reduces activity and makes you sleep, why would you call it sleepless? 

Sehgal: Because in flies we name the genes after their mutant phenotypes. So we’re identifying genes based upon the effect they have when they are absent. So we made a mutation in sleepless and made the fly sleepless so we call the gene sleepless. That’s actually very typical in the Drosophila community. Does that make sense? 

Bingham: It does but I just wanted to have it explained. It’s not really obvious to somebody reading a paper. 

Sehgal: For instance a gene discovered when I was a post doctoral fellow which knocks out timing because it affects the internal clock. A gene when mutated knocks out timing, so normally it’s required for normal timekeeping. We called it timeless because the knockout. 

Bingham: Could you just talk a little bit about Drosophila fruit fly as a model for human activity? It seems like an awful stretch. 

Sehgal: Yeah, it does, but it’s really an amazing model for the genetics that you can do with it. So there are many advantages to using the fly as a genetic organism. It has a short developmental time; from egg to adult is about ten days at ambient temperature and when you have the adults, they are pretty much ready for breeding right away. So the generation time from one generation to another is quite small which is a huge, huge advantage for genetics. You can grow large numbers of them. They are inexpensive to maintain and they are also very easy to maintain. You just put them in a vial with food and you can maintain them. And then over the years, a number of visible markers have been developed that identify specific genes in the genome. So for instance, there are genes that affect eye color, and genes that affect coat color and you know exactly where they are located on the chromosome, in the genome. And so if you find a new mutation, for instance, one that affects sleep, you can find out where that gene is in the genome relative to all the other eye color and coat color genes easily enough. It’s easy to map genes and all of this is just because of all the work done by many, many people before us who have developed this genetics technology. You can knock genes out, you can introduce new genes, and you can target genes to specific cells in the fly. You can even do pharmacology with it because you can feed drugs to them. So that’s all you can do with that but then in terms of how useful they’ve been, for newer development, a lot of what we know, that is relevant to humans, even, has come from the fly. Studying the genes that give rise to the leg and the wings and so forth, they all are conserved and have equivalent functions in mammals. 

Bingham: This huge history goes all the way back through Seymour Benzer, the contact fly lab. 

Sehgal: Seymour Benzer, of course, was on the behavioral side of things. And on the behavioral end of things, we’re just now starting to realize how much of the fly is relevant to mammals. The development, it’s been out there for a while. And the other thing I would note is that sometimes you don’t even have to be studying the same process in the fly but signaling pathways are conserved. For instance, through studying the development of the eye, the compound eye, which mammals have no equivalent of, researchers discovered a signaling pathway that turns out to be the major signaling pathway involved in cancer. And that’s the Ras signaling pathway. So many components of that actually came from the fly. 

Bingham: One of the problems conveying that stuff to the general audience is the simplification. So when a press release says you found a slumber gene, how much does that need unpacking? If I put on my Stephen Colbert hat on, or something, one gene for a whole behavior like that? I mean, aren’t you simplifying too much? Or is that the case? 

Sehgal: Actually, not. In the fly, that is the case. That is actually the other advantage of the fly, which I’m glad you brought it out because it reminds me that to say that in the fly, the whole genome is less complicated than the mammalian, you can actually have huge effects from perturbing one gene. So it’s possible, and we don’t know if that will be the case, it’s possible that a mutation in the Sleepless equivalent in mammals will not have such a strong effect because there may be multiple genes doing it. 

Bingham: Clearly, the interconnectedness of sleep with diet, nutrition, metabolism, aging, learning, I mean, here’s today’s USA Today which reports headline is “For Teens, the later to bed, the worse the outlook. With distractions such as texting and facebook there are more kids getting less sleep.” You’re quite clearly saying here that, when I read out at the beginning, with no sleep, eventually, you’re an ex-organism. You die. Is that definitive? I know that some sleep researchers would argue that some mammals can go for long, long periods without apparent sleep. There’s no definitive evidence that necessarily that death would ensue. Maybe there’s a micro map or something. Could you clarify the territory there? 

Sehgal: I think some of the skepticism comes from we don’t know why death occurs. These experiments have been done with mammals, they’ve been done with flies, where long term sleep deprivation will cause death, but what you have to do in order to keep the animals awake can be quite brutal. So you are really stressing them. And how do you dissociate the effects of the stress alone from the effects of sleep loss. And if there were something concrete that we knew happened with sleep loss, maybe it would eliminate all skepticism. I think the skepticism is there for that reason. I, personally, and I think some of it has to do with my own bias, I guess, rather than the hard evidence, because I will agree that there are these issues with these experiments. My own bias is that it is essential and than in cases where people are claiming mammals can go long periods of time without any apparent sleep, sleep was probably missed. 

Bingham: So to go back to that headline I was talking about, so as far as you’re concerned, there is an important social policy aspect to all this fundamental research.

Sehgal: There is because I think a lot of people sort of don’t realize the implications of sleep loss. A lot of people, teenagers in particular pride themselves on being able to go without sleep and I don’t think they have any idea of what the consequences might be. 

Bingham: What do you tell your children? 

Sehgal: I tell my children to get a good night’s sleep all the time. That’s my constant message night before the exam. I’d rather have you get a good night’s sleep rather than be up and study some more. 

Bingham: Your background, I can see, you weren’t originally going to go into science. It was not your great science to begin with. Could you explain? 

Sehgal: No it wasn’t. I actually liked English literature and I grew up in India and if you were a good student, you went into science. I mean, that was just the thin to do. The other thing, in India, you specialize very early, so in high school you have to choose between humanities and science and once you actually don’t do much humanities after that. I ended up doing science mostly to make my parents happy. In college, kind of the same thing happened where it turned out that because of my science background I could get a degree faster if I did science as opposed to English literature which was what I really wanted to do and the other thing they tended to do in India is to push you to go through things quickly. Be done with your education and move on. So I ended up doing science there and I finished college and I wanted to go to law school, then. I applied to law schools and got in, but then in the mean time I applied to this very competitive life sciences masters program. Once I got in there, again, there was pressure on me to take that instead because it was considered much better. Law school at the time in India meant absolutely nothing. Anybody could go to law school. Then after I finished that, I actually volunteered for a while in a research lab. This was in Australia because my father was stationed there and so I went to spend some time and that was supposed to help me decide whether I wanted to go to graduate school to get my Ph.D. or not. And quite honestly I hated that experience. I didn’t like it at all. At the end I ended up going to grad school anyway because I just felt compelled to do something with my life and it was easy to just stay on the same track. And it was really after I got into graduate school that I started to really love science and what I realized was that you have to go deep into it to appreciate it. The kind of stuff that I had done in this lab before I started graduate school was research at a very superficial level. And that can just be really boring. So I always feel that if we want to encourage students, high school students, college students, to go into science, we really have to let them get involved at a deeper level in the research projects and not just have them do these menial tasks. 

Bingham: So from a chronobiology end of this, we are all timers. We have these circadian rhythms; we’ve evolved in an environment of natural rhythms. You’re basically looking to see what little cogs make all the things turn and click. We do sleep everyday. I was going to say we are all good at it, but no we are not actually all good at it. But we still do it everyday. You’d think we’d know it inside out, backwards and have it nailed by now and we don’t. So what’s that about? 

Sehgal: Why do we not understand more about sleep? For some reason, the field has had a hard time, I think, taking off. I think, and this is just my own personal opinion, that it’s because until very recently, it was not a research done by hardcore scientists. By neuroscientists, by cell and molecular biologists. It was much more in the realm of psychological behavioral type of science, which is important in and of itself, but doesn’t really probe basic mechanisms. 

Bingham: Right. So I noticed in a number of the papers, and again I’m not being demeaning about this, but the titles are all obviousities. Sort of intuitive things that one wouldn’t want to know. One senses a need to get beneath the surface of that and actually past all that. 

Sehgal: Right. To probe basic mechanisms and I think it’s happening but we’re still not there yet. And I can tell that from even just this meeting that the basic sciences in this field are still underrepresented. But it’s getting to where it’s at least, viewed, you know, has more respectability than it used to. I would say that people should invest more in this and I’m always happy to see new people come into the field that are interested in investigating it, you know, that point of view. In my own department, I’m in the neuroscience department at Penn, I’ve tried to have the department be more open minded about this. Ten years ago, if I had suggested having a faculty member study sleep in this department, people would have laughed at me. In fact, I think that actually did happen. But now, I think people see that the field is moving in that direction and there is some good science being done. In fact, we recruited a faculty member who does basic mechanisms underlying sleep and now I think we might end up doing even more of that. I would certainly push things in that direction because, aside from the fact that we know nothing about sleep and we need to get people to study it more at a basic level, I also think it provides a real opportunity for researchers out there who want to get into research and want to do something that has the potential to make a big impact. What a better area to make a big impact in than one in which nothing is known? 

Bingham: But is there something intractable about the issue? There’s so much human variability.

Sehgal: There is a lot of variability, but I don’t think there is more variability in sleep than there is in learning and memory. And people have been studying that for quite a while. As somebody who got into the area of sleep from first just studying circadian rhythms, I will say that sleep behavior is much, much more variable, much more difficult to assay, much more modified by environment and so forth than circadian behaviors. For a behavioral biologist, dream behavior, if you really want to understand basic mechanisms for underlying behavior, the dream behavior is circadian rhythm. It is very robust and very stereotype, consistent, reliable. That close to twenty-four hour period is always there. You can monitor it. If the period is changed in a mutant animal, it is always altered the same way. Sleep, on the other hand, based on where you’re looking and under what circumstances, can be different. So it can be difficult, but it is not more difficult than learning and memory. 

Bingham: Well, to go back to that USA Today headline, in which the claim is that the same thing that’s on the cover of Time magazine. Stephen Johnson’s piece about Twitter and the Twitterverse. I mean there are lots of good things about this. People are tracking things, more social connections, and connectivity in some way. There’s also a suggestion that people spending too much time in front of a screen of some kind ends up with possibly some kind of hyperactivity. ADHD numbers are going up, diagnoses are going up, there’s some correlation there.

Sehgal: I don’t know how good the data are. 

Bingham: I don’t think there are any strong data yet, but one wonders. The connection with sleep, obviously, being made in this meeting, anecdotal some of it, some of it data. Is this something that concerns you? Something you think about? 

Sehgal: The fact that sleep times are going down and all these other things are increasing because of time spent in front of screens. I do think about it, actually, yes. And it does concern me. I don’t know that there are any hard data anywhere out there suggesting any of this, yet. But it just sort of seems like this is not a natural thing to be doing and therefore could have all kinds of consequences that we are not aware of yet. Ranging from the effects of the light itself, on your brain, to the radiation, or whatever. 

Bingham: Has the field of sleep yet produced enough evidence to suggest changing curriculum, changing times at which school should start and end, how long people should be there, what time they should go to bed and so on. 

Sehgal: I think so. I think it is, of course, the case that we don’t understand all the basic mechanisms underlying sleep, but I think what we can safely say is that there has been a lot of work done on the deleterious consequences of less sleep, or altered sleep. At that level, I do think the field has been explored well enough to be recommending changes.

Bingham: If you hadn’t gone into science, would you have gone into the arts?

Sehgal: I would have been a lawyer. 

Bingham: You would have been a lawyer?

Sehgal: I still feel that was my true calling. 

Bingham: Well you could have actually put these things together, of course. Sleep deprivation and cases.

Sehgal: Yeah, I don’t know if I would have ended up looking at sleep.

Bingham: Where do you see the field going? Which are the most profitable lines of inquiry?

Sehgal: For sleep research, the big questions are the cellular circuitry. You know, what cells in the brain are required to drive sleep, to maintain sleep. What molecules those cells produce and what function is served by those cells and molecules or by others, elsewhere. So, in other words, what happens during sleep that is so essential and there are many different approaches that could be taken for that. Those are the really major questions and the identification of the molecules will, of course, lead to more drug targets so there are the elements to sleep medicine as well. 

Bingham: Talking to someone earlier today about the early hypotheses that Francis Crick and Gary Mitch came out about the function of dreams, for example, this clearing out of office waste. Of course Francis was involved with consciousness, making consciousness research somewhat respectable but there’s still this, sort of, sense in which consciousness and dreams are kind of new age, spooky things. 

Sehgal: Which is where sleep was a few years ago. This is what I meant by it not being accepted as a hard science. It was ‘people who study dreams study sleep.’ But I think sleep is coming into its own as a hard science. 

Bingham: Do you think that, obviously, cognitive enhancing pharmaceutical products, I mean Modafinil’s very old, now but there will be new things coming down the pike. 

Sehgal: Modafinil’s promoting wakefulness, I don’t know about the cognitive. 

Bingham: Right. Alertness. We’re going to run into all sorts of ethical suits, is where I’m going with this. Do you want to be identifying people who are good sleepers and bad sleepers? Improving the performance of people, and so on. 

Sehgal: I think identifying good sleepers and bad sleepers and somehow trying to fix the sleep problems, I don’t have an issue with. The other one; enhancing cognitive ability, that I would say, I’m ambivalent about right now. I guess I’m mostly negative at this point. 

Bingham: If you were Secretary of Education, at this point, what would you suggest? What would you try and implement in terms of changes in curriculum.

Sehgal: Well, I think I would recommend that school not start at seven AM, or whatever unearthly hour it is for high schoolers right now. So have it go a little bit later in the day to fit with the sleep patterns of adolescents. I don’t know how relevant to the sleep issue, but I would get rid of the three month summer vacations. 

Bingham: Why?

Sehgal: I think there should be year round school. I think that basically the whole idea of three month long summer breaks came from the time when this was an agricultural country. Now, kids have to find ways to occupy themselves over the summer and all they end up doing is making the people running the summer camps rich. I just don’t see any point to that at all. I think that in some ways it does relate to the whole sleep issue because if you are going to be starting school later in the day, you’re going to be in school that much later in the afternoon, unless you have more days of school. It’s not an agricultural country any more. 

Bingham: In terms of research areas, India, now, are you in contact with Indian scientists? 

Sehgal: I actually, for the longest time, I was not. As of six or seven months ago I’ve gotten the number and gotten in touch with them. I’m now actively in communication with them. 

Bingham: I was just thinking back to your original comment about it was expected that you went into science and so is that still the sort of basic attitude?

Sehgal: Yes and no. I think people still view science as being the desirable choice when picking between subjects in school and college and so forth, but as a career, to be a scientist, is not a popular thing in India right now because it is all about making money. It’s just a very, very, money minded, materialistic society at this point and scientists here don’t make a lot of money and in India, they make much less. So most Indians now would laugh at the idea. They would still say that it is a good idea to study science, but then what you should do with that science is become a doctor. Yes. And that’s fine. But the idea of doing research, really, most of them would find it laughable. 

Bingham: Do you spend any time talking to schools and children? Are you a science evangelist in any kind of sense? 

Sehgal: Not really. I mean, I have, over the years, a few times, gone into my kid’s classrooms and talked about being a scientist.

Bingham: But what about that whole need, almost the obligation for scientists to explain what they’re doing to a larger audience? Do you think that that’s the case? 

Sehgal: I think that there is the need, yes. I think it is difficult, though, because a lot of times, people don’t want to listen. I think that, actually, the school children are great because the best audience I’ve ever had were second graders. They are all fascinated by the idea that you’re a scientist and I remember going into my daughter’s class when she was in second grade and all her classmates were so excited and there was a kid who was raising their hand and saying “Oh! Can you turn me into a frog?” because you’re a scientist. They were enthusiastic and all that. 

Unfortunately, it doesn’t last long. And then, I think, once they get older, they get into high school, for instance, I volunteered to go give a talk, I would worry that there would be nobody there to listen to me. Maybe we scientists need to get over that whole pride, ego thing and just go do it anyway but I haven’t gotten to that point yet. 

Bingham: One of the other programs that we work on is called “Brains R Us” which is about the science of educating. One of your colleagues as a Howard Hughes Investigator, Terry Sejnowski is a PI on the temporal dynamics learning center in San Diego and a number of other institutions. I think the sleep is an issue that comes up in what we are looking there, as well, in terms of educating. It’s obviously the case in planning curriculum that sometimes the wrong decisions are being made because there’s no input from the science so if you decide you’re going to pass on the physical education, leave out the music classes, well we know that physical education, moving around, is going to help with your hippocampus, your dentate gyrus, cell proliferation, and so on and so forth. So this is what I’ve been talking about earlier in terms of sleep research and how it plays across into education, I mean, do you see any links there, in terms of the kind of environment to be created to allow the maximum flourishing of a developing brain? 

Sehgal: I think at a superficial level, we should start doing that. Until we know more about sleep, it’s difficult to point to specific things that are going to be affected; the dentate gyrus or what have you, and the hippocampus, not that they would know what that is. 

Bingham: Well, you could tell them.

Sehgal: You could, but I don’t think at this point, you could say cell type is going to be affected by sleep. I think in a general sense, you can absolutely say, yes, that while it’s important to exercise and so forth, it is also important to sleep because we know that if you don’t, then your performance in a lot of other things is going to be affected. Even if we can’t say specifically what the mechanism is, which, at that point may not matter. 

Bingham: Now you said before that you don’t know if there is a human homolog for Sleepless. What kind of adventure and journey do you have to go on to establish that?

Sehgal: So we actually have found, since we published that paper, that the sleepless protein has a specific type of structure. The bottom line is that the Sleepless is a very small protein and most of the computer analysis you would do to find a human homolog rely upon comparing sequences from flies to humans. Because sleepless is such a small protein, it has a very short sequence. It doesn’t give us a lot to play with in terms of doing these comparisons. Since we’ve published that paper, we’ve realized that it actually has a very unique structure. What we’ve done since then is to look at the mammalian genome, the human genome, to see if there are other proteins that are the same size with a similar type of structure and we’ve found a few. What we would do now, is take an assay that we developed for Sleepless, which we’ve actually have done. A cell culture assay and then see if the human equivalent of any of those human putative Sleepless homologs can substitute for the fly Sleepless in this particular assay. 

Bingham: Tell me if I’m over simplifying here, but do you envision a point where, I don’t know if you saw that, recent New York Sunday Times piece where Stephen Pinker had actually been and had his whole genome read. Do you see a point where someone goes in and has their genome read and someone says “excuse me, you have a sleepless issue here.” 

Sehgal: Oh yeah! Sure, I think that this doesn’t just pertain to sleep, but I think that day with respect to a lot of processes is not that far away. 

Bingham: And do you look forward to that day? 

Sehgal: Again, I sort of have mixed feelings. I mean, as a scientist I definitely look forward to it, but on the other hand, there are, of course, all these other ethical concerns that come up. The moral concern that you were alluding to earlier with cognitive ability enhancing drugs. 

Bingham: It’s just amusing to me that this notion of how we are looking at this intricate mechanism here and at the same time there’s this ancient history of how we evolved and our sleep patterns. 

Sehgal: So there’s still a long way to go, I should say. I mean, we might find a Sleepless equivalent and start looking at that but that doesn’t mean this whole evolutionary thing has been figured out because you can pin point a few genes but there are probably tons of others that are equally important. 

Bingham: In this process, just for other people who are going into science like this, did you find it was difficult? Were there setbacks or did you make big mistakes along the way? 

Sehgal: Oh yeah, lots of mistakes. 

Bingham: What was the biggest mistake and what did you learn from it? 

Sehgal: What was the biggest mistake…? I think I’ve been fortunate in that there weren’t any major mistakes that I have had to look back on in my career as a whole and say ‘wow, I shouldn’t have gone to this lab’ because in the end all of those things have at the end turned out O.K. At that point, it may have looked like a mistake but at the end it was O.K. The kinds of things I’m alluding to are more mistakes I’ve made in the course of which way to take my project. 

Bingham: In conversations with people and asking them why they’re doing or how they discovered something, they very frequently say ‘serendipity.’ It was just chance; just luck. It’s interesting that sometimes this whole process of science doesn’t sound like this very carefully planned procedure but in fact there’s an awful amount of luck in there. 

Sehgal: There’s a lot of luck. And I guess the one thing that I will say is that a lot of times, so it doesn’t directly quite relate to what you were asking but it sort of one of the lessons you learn, that I learned, that is that sometimes you just have to go do the experiment and not think too much about it.

When I started my postdoctoral work, my project was to look for new genes that affect circadian rhythms. This was in the early 90’s. Prior to that, only one gene had been discovered, and this was in Seymour Benzer’s lab that affected circadian rhythms and that was the Period gene. That was published in 1971. Now in the early 90’s when I was told to go look for other genes, if I had thought really hard about it, I would have said there was nothing else to be found. Why wouldn’t other people have found it already? But I was young and enthusiastic, I didn’t worry about it too much, I just went and did it and got really lucky and found Timeless. After which, people realized there were other genes to be found and other screens were done and other things were found. But I think the lesson from that was, I tell people in m lab this all the time, that there are always reasons to not do an experiment. You can always talk yourself out of it. For any given experiment I can give any number of reasons why it won’t work. But sometimes you just got to do it. 

When I was in grad school, there was actually somebody, a graduate student; he used to work as a doorman in a dorm I lived in. He was a nine or tenth year grad student. There was a reason he was working as a doorman because the school wasn’t supporting him any more, but he still wanted to finish his Ph.D. He used to like to talk and he was a very, very smart guy and my roommate and I would often stop by the front desk on our way in and he would start chatting and go on and on and give us all this advice. His advice to me was you should never just go in there and do an experiment. The way to really do a good experiment is you spend three weeks in the library figuring out how you are going to do it, figuring out what’s known about this process, figuring this, that and the other. Then you go in there and do the amazing experiment. There was a reason he was still a graduate student nine years later. 

Bingham: In that case you’re talking about, you decided to go ahead and do it. Why? Why did you?

Sehgal: I think I was very naïve. My advisor seemed to think there were other things to be found. So I trusted him, I believed him. I didn’t know enough about the field, I will admit, that I hadn’t spent enough time, maybe, researching it enough to figure out how feasible this was and I also had a couple of really frustrating years where it looked like I was going nowhere. But as you say, luck plays a big part in this. 

Bingham: Amita Sehgal. Thank you very much. 

