Interview of Gary Ruvkun

Roger Bingham: So, we’re in Santa Barbara at a workshop on the Epigenetic Regulation of Aging and Functional Consequences.  We’re with Gary Ruvkun, who’s a molecular geneticist at Harvard Medical School.  What do we mean by, or is it important to know what we should mean by the epigenetic regulation of aging for the general public.

Gary Ruvkun: [00:00:22] So, this meeting is a kind of an interesting swirl of events in the sense that there’s been a bit of a renaissance in aging research over the past, I would say 15 years, it’s been sort of a high point of aging research, that kind of a heady view is emerging that we can start to understand what’s the mechanisms by which animals and other organisms seem to age.  And so, there is a confidence that’s emerging from discoveries that we’re…that we know some of the gears and levers within cells that are important for aging.  And you have to remember that organisms and cells are a conglomeration of something like 20,000 genes that sort of make them tick and some of those genes, you know, do very fundamental things on how to make a cell or how to make a cell move or how a cell does metabolism and others, it turns out, seem to have a major role, just in the process of aging itself and the life span of an organism which seems to be genetically programmed.  And so there’s been a confidence of the research community that there is a solution at hand, not tomorrow, but the problem is in the process of being solved.  That’s for aging.  Epigenetics is coming from a different angle of biology where bio – this is longer problem that has been a sort of central problem that biologists have been interested in, let’s say maybe 50 years, biologists have realized that one of the major problems in biology is, of those 20,000 genes, only certain genes get turned on and off under certain cell types and certain conditions and how genes get turned on and off has been a huge and interesting problem to thousands and thousands of biologists over about a 50 year period.  I would probably say it’s probably the major problem that biology has worked on.  It has…in terms of the number of people who focused on it, in terms of the number of major discoveries, prizes won, things like that, and it’s the highest visibility field in modern molecular biology.  

And the installed base of biologists have worked on that and the problem has kind of congealed to the point of these proteins that seem to decorate DNA that people have been studying and they seem to have their own decorations.  And those decorations change what genes are on and off.  Again, major problem we as biologists care about.  And so, epigenetics is kind of the exploration of how genes can be on or off.  It’s a renaming of that and so, part of the interest in this meeting for the general public is to realize that there are, just like there are styles in clothing, there are styles in science and epigenetics is a new skirt.  The old skirt was gene regulation and epigenetics is the new name for the old skirt, just to keep everybody buying skirts.  

Bingham: All right.  Let me pick that one up.  Let me just lift – I was going to say lift that skirt, but let’s not… Let me at least deal with that in a second here, but let me just pick up one thing you said earlier, which was – you talked about genetic limitation on life span.  There seems to be genetic…seems?

Ruvkun: [00:04:27] Yeah, so…again, to sort of wander broadly here, in my view, humans became scientists, at least from my reckoning, you know, of 30,000 years ago when they started breeding animals. And so genetics is probably one of the oldest human enterprises.  And we’ve always been geneticists and we’ve studied the world around us and know a lot about the natural world, as do other animals know a lot about the natural world. They study the natural world, too. It’s how you end up eating or not being eaten. And so we have a natural ability to do genetics. We domesticated dogs, we’ve domesticated wheat. We domesticated farm animals. And this was all before the iron age and the copper age and the bronze age and the industrial ages. And so, the first science that we did was genetics.  And so, we know how to describe the common features that you can ascribe to a species so we know, you know, that bees are in hives and so do bears, by the way! And one of the common features that you can see in animals is how long they live.  And you can say, yeah, I know that my dog is not going to live as long as I will.  And I don’t think it’s because of its overeating or its watching too much television or anything cultural.  It has to – it’s a kind of inherent thing in dog. And a mouse is going to live a certain amount of time and so the life span of an organism is a natural attribute that we can see.  Just like their coat color.  Just like anything like that.  

On the other hand, anything that’s natural to an organism is also malleable, so even if we say, you know, organisms do this or do that, you know, 30,000 years ago, we figured out that we could modify organisms by mating them with each other and selecting for traits that we wanted.  Like docility in some animals so that they would be farm animals for us and so there’s a natural variation that you can tap into and engineer, in a way.  And so, I think life span is very much like that. And there’s a reason why, you know, we live to 100 approximately in a maximal sense.  Now, living shorter than our natural life span, there’s a lot of ways to do that.  

Bingham: The meeting that we’ve talked about that I was…where we were at earlier about a month ago, the Systems Biology of Aging, I asked people whether they thought there was, in fact indeed a use by date and there was a cutoff and that there was a limit to…genetic limitation to human life span and some of the people actually thought not.  And I assume that the people who are talking about extreme life extension are the ones who would take that perspective and say that what we have here is an accumulation of deleterious mutations and if we figure out some technology for fixing some of them, we’ll live a bit longer.  Fix the next bunch, we’ll live a bit longer.  

Ruvkun: [00:08:07] Yeah. Yeah, it’s…it’s astounding.  There’s this amazing website of the Methuselah Foundation which is just a tribute to human optimism.  This foundation is Aubrey De Grey’s one of the sort of wackier people in the field, who really wants to engineer a way all the problems of mitochondria, all the things that sort of cause us to age, that we know about today.  He thinks it’s all sort of subject to an engineering intervention.  And if you go to the website, there are people, at least if you can believe the website, who are contributing money and offering their ecstatic visions of living to a thousand years and it – maybe these are all the people who take Prozac who have a inappropriate optimism in life (laughs) but, it’s astounding that there are people who can be – have that long of a vision.  So, do I think life span is plastic and changeable by interventions?  Yeah, probably.  Will we – how far will we be able to push it?  I don’t know.  I, you know, the limits are sort of what’s out there in the natural world, is probably what you can envision and so, you know, yeah, there’s tortoises that live a long time, so that -- they’re not that far away from us, so, that might set a natural high limit.  There’s pine trees that live a few thousands years.  That’s another high limit.  And maybe…maybe eventually, if we understand enough, we could, you know, move it to that level.  

Bingham: Well, but so, let me just close that point because, since you mentioned it, if you’re talking the range of thousands there, is that at odds with what Aubrey De Grey is saying?  Or are you talking about – 

Ruvkun: [00:09:55] Well, no.  What I’m at – the reason at odds with him is that he such a believer in our ability to engineer things.  And, you know, I’m a total adherent to scientific progress, but I always think, the way I try to think about it is this.  The state of art in aging research today, where we are kind of heady about some of the discoveries we’ve made as a field, is…we’re at about the place where cancer research was in about 1980, let’s say.  Which is a long time ago, 30 years ago.  You know, in science is a very long time.  So cancer research had just pulled out the very first oncogenes and we were just starting to understand in 1980’s of what are the things that go wrong in cancer and those discoveries which emerged at a riotous pace since then, now there’s – we probably know about 500 different cancer genes and we know a lot about how cancer works.  Almost none of them have impacted in clinic, the therapy of cancer.  So, if aging is a disease, if you can call it a disease like cancer’s a disease, the fact that we’re understanding aspects of aging does not at all mean that we can intervene in meaningful ways.  In the same way that we understand a whole lot more about cancer -- from the time I started graduate school, which was 1976, until now, cancer is understood in a totally much more sophisticated way.  So, our knowledge is, you know, a million times better than it was 30 years ago, but the…how that’s translated to the clinic, almost nothing.  You know, very, very little.  
Bingham: So, then raises an interesting point which is the great triumphal celebratory tone in which one would wage a war on cancer, which you’re saying plainly has not been won…

Ruvkun: [00:12:04] Yeah, but I don’t mean to be so negative.  So, what I really want to say is it’s really impressive the armamentarium of knowledge we have.  It’s like we’ve invented all the basics for the weapons and, you know, I actually think…a triumphalist view is actually warranted for the discoveries, so…for example, you know, the…there’s a – I think people don’t understand what an incredibly enlightened government agency the National Institutes of Health is.  That so many of the discoveries that I’ve seen happen over my career were underwritten by a government bureaucracy.  You know, and governments get such bad press because anything the government runs has to be bad.  And of course, we all have experiences with that.  But, NIH, I would say in my sort of experience of it, it’s kind of half of what it does is wasteful, but the other half is fantastically creative and well done.  And it’s for the world, too.  You know, I have the same reaction when people sort of worry about American hegemony of the world economy.  You can say that yeah, it’s bad, bad, bad.  But if we are supplying a knowledge base, in biology anyway, that is freely accessible to the rest of world and underwritten by the U.S. taxpayers.  
Bingham: I wasn’t suggesting something negative there.  I was – would like to explore the point that I often encounter in this business that a general public seems to, at times, expect science to deliver certitude and when it doesn’t deliver certitude, seems to be disappointed.  Scientists themselves sometimes have to make what I was characterizing there as rather triumphal claims so that they can get grants and go and do the work and so on and so forth, and yet, plainly, it’s not always possible to deliver what the vision was.

Ruvkun: [00:14:24] Well, I fault the general public for…that too few of them are engaging at an intellectual level.  So, you know, I engage via the press from some of the things that we’ve discovered and it’s the usual view that…it’s not just journalists, but it’s also the readers, it is…well, what’s this gonna do to help me with my health and my aging and my disease?  And, of course, you know, we do this to try to – and it’s paid for by the government, so what it will do is for health.  But, there are issues of just knowledge and learning and explanation of the world and I, you know, there’s always been a subset of the general public that just loves scientific discovery for the explanatory power of it.  And for example, this…the high point of my summer was I went to the Stellafane Amateur Telescope Making Convention in Vermont.  And this is a convention of people who grind their own lenses and make their own telescopes and they convene on this mountaintop in Vermont and there’s two thousand people who just love looking at stars.  And they know everything about astronomy.  They read voraciously.  And these are not scientists in the classic sense of somebody who’s you know, a professor somewhere.  These are people who’ve…who, mostly, I would surmise, were inspired by the space program, which was one of the great scientific education enterprises the world’s ever known.  And it was, again, a perfect storm of need and availability, so TV – it was early television and the launches had long delays and they had…they were afforded 6 or 8 hours of national network TV time for these launches and an entire generation, including me, would watch these launches and learn an unbelievable amount of physics and, you know, engineering.  And, you know, it sent me into science and it sent these people to this mountaintop of Vermont doing their home brew…lenses and they were just exuberant to say, you know, would you like to see the dumbbell nebula?  Would you like to see the…Jupiter’s great spot?  And, you know, they were just people wandering around looking through telescopes for the joy of science, right?  And I think a larger subset of the American public should enjoy the science that they are paying for and the explanatory power of it.  And try to not care so much about how it’s gonna make them, you know, better, etc.  It will.  But the short term gain that can be had from just pure explanation and the joy of explanation is better than, you know, most of the empty promises that this is going to revolutionize your health.  

Bingham: So, that’s an interesting example.  Obviously. That’s why something like Carl Sagan’s great series Cosmos was so immensely powerful.

Ruvkun: It was great.  Great.  And we don’t have any spokesperson like that.  There isn’t anybody in the current…I guess the guy who…the guy who runs the planetarium museum…

Bingham: Hayden Planetarium. Neil deGrasse Tyson.

Ruvkun: Yeah, he’s elevating himself to a similar spokesman and he’s probably, I mean, you can’t get – you know, Sagan was like a parody of himself, but…but he was theatrical. 

Bingham: But, isn’t there a distinction between – on this whole point of communication of science and public understanding of science, do you grind lenses, by the way?  Do you make telescopes?

Ruvkun: [00:18:45] I’ve ground my own lens poorly, so I made the worst telescope in the history of the world.
Bingham: Okay, but this is a sort of Galilean moment here, there’s a great history of this, people making telescopes and looking at the stars and so on.  There’s this tremendous – there’s not this tremendous history of people collecting in a large room, or some large venue somewhere looking through a microscope (laughs) and doing cellular dissections or something.

Ruvkun: [00:19:30] No, but you can pay – yes, but you can still pay attention to the wonder of it all.  Right?  The…the – one of the beauties of biology is that almost no talent is needed to understand it. You know, physics is very hard to understand.  Explaining quantum mechanics to somebody, it’s hard to dumb that down and really motivate it.  It’s rough.  Biology is pretty simple.  And, you know, it’s not that hard to re – I’m not saying everybody in the general public can read, you know, molecular biology of the gene, but it doesn’t take much training to do it.  High school students do it all the time.  

Bingham: I’m looking here, this is a paper of David Haig’s as it happens. Indeed, but this is a nice, clear Cold Spring Harbor Symposium paper that he did on the dual origin of epigenetics and he talks about the origin of the term and goes back to Waddington, of course, in late 30’s early 40’s.  And, so you have this sense that what we’re talking about here is an attempt to get away from the rather simplistic view, as I understood Waddington to be doing.  That there’s a gene for everything.  You know, everything goes back to a genetic stimulus.  So you completely forget the autogenetics and the development and so on and so forth, and he saying, no, no, no, there’s a lot of stuff happens that changes, that produces changes in the phenotype as you’re going along.  So, you know, you’ve got to pay attention to all these environmental factors and so on and so forth.  It’s odd to me, which is why I’m probing a bit on this, to think that the whole concept of epigenetics is now a kind of thing that’s become fashionable, as you said, in terms of skirts and aging.  I mean, it hasn’t – we’re talking 60 years here.  Why haven’t people been thinking that way all that time?  

Ruvkun: [00:21:12] Yeah, I mean, part of this is technology driven, so… Much of it is style, though, so again, I have sort of 30 years of watching…what are the trends in science and sort of what are considered the popular approaches?  And some popular approaches are become of vogue because they are productive and work. And the examples that come to mind are the explosive growth of genetic analysis that took place from about 1980 to maybe 2000 where geneticists pretty much hijacked the biology enterprise. And there’s a form of a genetic priesthood in science that mostly derives from the fact that the genetic code that was the big…and the double helix.  Again, the general public has to understand that not all scientific discoveries are created equally.  There are – in the same way that storms are defined as one year storms and ten year storms and hundred year storms and thousand year storms, it’s sort of the intensity of a blow. And scientific discoveries are the same way. There are some discoveries that are just huge and they rock the field, not for a year, but…not for ten years, but for a hundred years.  And the double helix, you know, which we were lucky enough, I mean, it happened after I was born, so I wasn’t there when it was announced, but you know, the vibrations from that are still emanating. The view that DNA was going to be running the show and the subsequent analysis of DNA based biology from 1953 to now is something like fifty, sixty years.  It’s still not…it’s an explosion that’s still going on.  And a sequela from that explosion was the, sort of, the domination of genetics in analyzing things by breaking one gene at a time.  Let’s figure out how a fruit fly gets put together by knocking out one gene at a time.  So, genetics became very vogue and worked.  So if you asked, how many amazing discoveries emerged from genetic analysis of developmental biology, in my mind it’s been driving, for example, cancer research.  It’s been driving many, many fields have come out of that.  So, epigenetics is sort of a wavelet that emerges from that tidal wave.  And it’s not even close, at this moment in terms of the historical impact that it’s going to have.  It’s just a little, to me, its just a little thing in comparison.
Bingham: Okay.  Let’s go to some of your recent research.  I’m actually looking here at the way it was described, rather than the original paper, but for a reason.  

Ruvkun: Yeah.
Bingham: The first sentence, and this is from the New York Times, September 9th, “Could it be that aging, like puberty and menopause, is a programmed life cycle event set off by hormonal signals from the brain?  New study suggests that in the laboratory roundworm and maybe people too, youthfulness is maintained by hormonal signals from the brain.  When the neurons that transmit the signals suffer damage from the wear and tear of normal metabolism, the youthfulness signal fails, the body’s tissues all lapse into senescence at about the same time.  The theory that aging is a programmed hormonal event has been proposed before, but the new study by Dr. Gary Ruvkun and colleagues at Harvard Medical School, seems to present the most detailed support of it, so far.”  Headline, “Scientists Say Aging May Result from Brain’s Hormonal Signals.”  Do you want to gloss that and put it in terms that you -- 

Ruvkun: [00:25:53] Yeah, so this study really emerged from our genetic analysis.  Again, it’s more of this idea that if you look for variation by knocking down one gene at a time, you’re going to be mimicking what happens in normal natural history where, you know, variations in genes is what gets fixed and amplified and changed over evolutionary time, right?  So, really what a geneticist does is somewhat mimicking what happens in the natural world, ‘cause there’s lot of variation in organisms’ genes.  And so we had looked for long lived worms and, you know, a normal person on the street might think, well, what would a long lived worm have anything to do with a long or short lived person?  Who cares what makes a worm live longer?
Bingham: Let me just interject here that we’re talking about – so we get the terminology right, this is Caenorhabditis elegans, or C. elegans, the model animal that you use in this articular instance that Sidney Brenner was responsible for bringing to the fore.  

Ruvkun: Yes.
Bingham: Just wanted to get that – 

Ruvkun: [00:27:09] Yeah, so this is a worm that happens to be an experimental tool and, again, to give people a sense of, you know, who studies it and how many, there’s something like 5000 people in the world who work on this. And that’s out of an installed base of, I don’t know, maybe a quarter of a million people who do biology for a living.  So, you know, is it 5%?  I don’t know, or is that point…I can’t do fractions, but it’s somewhere around that work on it.  So, it’s not obscure in biology at all.  Everyone’s heard of this worm and it’s not the main thing everyone works on. It’s, you know, but it was obscure when Sydney Brenner elevated it and, again, the history of that is that he’s one of the fathers of molecular biology.  He’s one of the priesthood that really founded the field.  So when he said, I’m going to work on this little worm, it gave it an imprimatur of acceptability that many of us used in our careers, right?  That it had the, kind of, a veneer of Sydney Brenner, which gave us a trickle down theory of brilliance, so to speak.  And so, yeah, so thousands of people – in fact, we have an annual, every two years we have a meeting at UCLA and there’s 3000 worm biologists who convene on the UCLA campus to talk about worms and it’s the kind of thing that you could imagine in a William Proxmire, I think it was, he used to give the Golden Fleece Award for wastefulness in government spending and, you know, aging and a worm is the kind of thing that you could imagine, you know, he would say, this is a waste of U.S. taxpayer money, right?  

Bingham: But what would you say in response to that?

Ruvkun: [00:29:00] I would, in response, I would say, you know, I can completely understand why you would think that, in a theoretical sense.  That the why shouldn’t private enterprise being doing this?  But, you know, why should U.S. government be doing this?  But, if you want to understand anything in biology, the worm is the most efficient way to do it.  And to give you a sense of scale, so RNA interference was one of the major discoveries of biology in the last 25 years.  And that’s a discovery of how to inactivate genes with double stranded RNA and it really illuminated a whole world of tiny RNAs.  That was discovered in the worm.  It’s completely revolutionized biology.  You know, turned -- everybody does RNA interference.  And not just people in the worm.  And that came out of this little critter and it cost the U.S. taxpayer almost nothing to do that in comparison to the impact that it’s had on the entire world of science.  So that alone paid for whatever was spent on C. elegans.  But then C. elegans, cell death was discovered, programmed cell death in C. elegans.  The insulin signalling pathway.  There’s a litany of important discoveries that come out of this.  So, it’s paid for itself as an efficient system. 
Bingham: And your finding?

Ruvkun: [00:30:27] So this finding, came out of genetics where we discovered that an insulin pathway was important in the lifespan of a worm and that came out of looking for worms that lived a long time and then trying to map what the mutation was that caused this long lived phenotype that ideally live longer.  And when we finally mapped it down to a gene, it was an – it, you know, the way this works is you can read off the DNA sequence of the worm gene and you say, Aha!  There it is.  It’s sort of a sifting process where you say, which of the 20,000 genes is changed in this mutant that does something different?  And this is, again, a case where National Institutes of Health runs a website that is like a Google search engine and you paste in the sequence of four letters of the DNA code and you ask, is there anything out there in the world of any other genes that looks like this gene I just pulled out of a worm?  And, you know, 4 seconds later, you get back the result just like at Google search and it said there’s a human gene.  And it’s the human gene for insulin receptor and that was, you know, one of these Aha! moments where you say, well, a lot’s known about insulin.  It regulates metabolism, it sort of fits with this whole earlier anecdotal business about caloric restriction and living longer.  So it was one of these instantaneous moments where you say, that makes sense, right?  Even though we were working on this little worm and we…you know, when you do genetics, you don’t pre-judge it.  You don’t say I think I know what gene is going to change to make it live longer.  You’re just asking the worm, the animal, tell me what makes you live longer.  You know?  Oh yes, look!  I can get a single gene mutant that makes me live longer.  What is it?  And so now you do the mapping and it’s a mystery. And it, in fact, I very much enjoy, I do this a lot, personally, we find genes that we think are doing something in the worm and I’m constantly comparing those to the databases of human and other animal genes with all the genome sequences and I think it taps into the same instinct for gambling that humans have.  Because, I paste it in, I hit the button, and I say, I feel lucky today.  I feel, you know, and I wait for it to come back and, you know, people with gambling addictions should learn about DNA and they can gamble in this way and not lose money.  And get the same rush of discovery.  Instead of, you know, making money, you can discover things.  
Bingham: Three things, following that. One is, the way in which a system was set up that allows you to do that…just paste those in and so on…?

Ruvkun: [00:33:17] Oh this is a…National Library of Medicine is a jewel in the crown of an enlightened country.  I mean, the fact that they funded these fantastic computational people in Washington.  They’re in Bethesda, Maryland.  And they, again, funded by the NIH, very much ahead of the curve as, you know, DNA sequences were first emerging, they said we gotta have good informatic processing, good computation, state of the art, make it freely available.  Have people deposit their sequences.  And it’s – it was sort of a trickle until, I don’t know, ’95, ’97, so the first genome sequences, the really, you know, billions and billions of letters being, you know, laid out.  That happened in the, sort of the late 1990’s.  And now, for example, in my lab, we’re now comparing all worm genes to all other genes that have been out there.  We have…we have, you know, databases that compare every single worm gene and asking what genes are present in a fungus?  What are present in a…You name it.  And, you know, this is an unbelievable resource that was unimaginable even 5 years ago, for the world.  For the world and that is the…U.S. paid for it and administers it and it’s freely available.  And anybody can go to that website and sniff around and start downloading gene sequences and playing with it.  

Bingham: Now tell me why that is not a case of your playing the game that Waddington was trying to avoid, which is find a gene for?  

Ruvkun: [00:34:56] Oh we do – I disagree with Waddington.  So, I think there are major gene regulatory events that do what he thought was a dumb idea.  Yeah, he was one of these smart ass Brits and, you know… So, I completely disagree with him.  So, it was -- 

Bingham: So you don’t like the whole idea of epigenetics then?

Ruvkun: No, not at all.  Not a bit.  So, I think there are genes that, you know, regulate other genes that, you know, cause cascades of events by normal everyday genetic functions.  And, you know, there is no crisis that I’m aware of in genetics that, you know, by normal gene regulatory interactions, we can explain a lot of what goes on.  And it’s been a great success, you know?  Plant breeding doesn’t depend on epigenetics.  And it’s worked extremely well. 
Bingham: The third point I was going to make was specifically about insulin receptor.  I remember in your talk that you gave, you were mentioning some screen, some assays that Sylvia…

Ruvkun: Lee.   
Bingham: …Lee had done.  And over and over again, the important one that came out was the insulin…receptor.

Ruvkun: Yeah.
Bingham: Now, maybe you could context this for me, ‘cause the meeting that we’ll do about this eventually somewhere down the line after we’ve built our agora, our public square on the Science Network, we specifically called it Staying Alive with the subtitle, Diet, Nutrition, Metabolism and Aging, thinking that you can’t talk about aging unless you’re talking about metabolic factors, diet and nutrition and so on and so forth.  This seems to be the case.  You’re talking about insulin here.  Some numbers I heard recently were that if you look at the…where all the major expenditure goes in terms of health costs, that it was almost a quarter roughly on diabetes, in other words, on metabolic syndrome as it’s now called.  The other 20 some percent was on the last year of life.  So, there’s over 50% of the budget there, met – is going on, things that you would at least speculate that if people understood better what they were putting in their bodies, that they might have a more, have a healthier life and last longer.

Ruvkun: [00:37:28] Yeah, although one of the more interesting aspects of this meeting and sort of general studies of life span is Nir Barzilai and others who have collected 100 year olds.  And they ask, of the people who’ve survived to 100, are there sort of attributes of their lifestyle that would explain their longevity compared to others who don’t live so long, is there any unifying feature that you can see?  And they don’t see anything about, sort of, whether they lived in a way that you would say is a, you know, temperance and that sort of thing.  They had all levels of the same sort of red meat, smoking cigarettes, eating french fries and they had a genetic attribute that allowed them to actually survive those onslaughts.  Now, again, this the .001% who make it to that, so they might have some countervailing genetics, but that’s how you figure it out.  So, the way a geneticist works is not by looking at what happens to the vast middle of normal people, it’s much better to do genetics on the extrema and so you look for the people who, you know, live to a hundred or, you know, or are in the .1% of anything.  And they won’t explain how the rest of us do and don’t do well.  But they’ll give you a foot in the door on what’s the pathway that’s involved.
Bingham: Well, now, I know lots of people who now swear by having a glass a red wine because of the resveratrol and so on and so forth, that seems to be -- 

Ruvkun: [00:39:30] Well, the placebo effect is an amazing phenomenon, right?  It…people see it in every study they do and it’s a very powerful thing.  The ability to suggest to people that, you know, that’s why snake oil salesmen are still in business.  You know, so you can take something that doesn’t do a thing and everyone will swear by it.  

Bingham: Oh, so you don’t buy the argument, then?

Ruvkun: [00:39:49] No.  No.  I don’t think resveratrol – I’m not sold on that extending life span at all.  But the phenomenon of watching the media circus around it and then watching people change their lifestyle, I mean, this is an example of the, sort of the inability to distinguish between minor discoveries and major discoveries that everybody who is in the publicity business is in the business of exaggerating what’s being done.  The journalists are in the business of making sure it’s the most dramatic story possible.  The scientists are, you know, nobody wants to underestimate what they’ve done and so the view that, you know, there should be some…I think all discoveries – the question should be asked, and sometimes it is, where does this rank relative to the following milestones, you know?  Obviously the double helix is kind of hard to top, right?  There won’t be many at that level.  But there’s lots of middle level things…
Bingham: A bit of a game changer…

Ruvkun: Yeah, yeah.  But, this is important for people to understand that there’s a distinction between types of discoveries.  

Bingham: Let’s start off from that, now suppose I pick up a magazine off the newsstands right now and here is one, Discover, “The New Science of Health – Can We Cure Aging.” Inevitably there’s an article in here about the new way to eat.  Fad diet’s not the best way to lose weight.  Throughout the magazine you’ll find things about calorie restrictions, for example.  There’s another thing which has had published papers, Rick Weindruch’s papers and so on and so forth…

Ruvkun: [00:41:46] Yeah.  We’ve tried to stay away from it because it’s very – it’s a physiological – things that you can do with physiology are just never going to be as strong as what you can do with genetics, so we always try to ask…physiology is always what’s possible when the organisms that exist today, right?  On earth.  And genetics is saying what’s possible with tweaking, you know, one of 20,000 genes in ways that might not be compatible with being alive in the wild.  
Bingham: Well, look, now and obviously, it’s balance of the two things.  But, I mean, if I took to an extreme, what I…I’ve heard you say, it would be, well, there’s really nothing you can do in terms of life style to lengthen your life very much.  It’s really all down to genetics.  I’m playing devil’s advocate, obviously.  

Ruvkun: No, I would probably agree with that.  I think, I mean, you know, the…the one thing that – 

Bingham: You just killed an awful lot of magazines and television shows!  

Ruvkun: [00:43:00] Yeah, well I never read any of those articles that talk about, you know, do this…eat this and you’ll live this long and, you know, for example, though, human life span has increased dramatically, you know, short enough time that it can’t be explained by genetics.  And so it has to be explained by nutrition and lifestyle choices and, you know, that stuff – it all might be true, I just don’t think it’s interesting.  I can see why people care about it.  I can see why they read about it, but it’s, you know, the magazine articles that are about that are, like, the least interesting, because they just don’t tell you anything important.  You know, it’s just kind of obvious things like don’t eat at McDonald’s.  I mean, I’m tired of reading things that I already know.  

Bingham: So, I mean, for you it’s the…the game here is in understanding the mechanics…?

Ruvkun: To me, the big mystery –
Bingham: I mean, I could say it’s just a reductionistic argument, but that’s…without using that as a swear word.

Ruvkun: [00:44:16] No, I love reductionism.  You cannot hurt my feelings by calling something reductionist.  You know, the reductionists are the reason, you know, we’re no longer living in caves.  So, I am a proud reductionist.  Things are explanatory and explained by that.  Yeah, absolutely.  
Bingham: So, all right.  Suppose, you’re now director of the National Institutes of Health instead of Francis Collins, what would your priorities be, then?  

Ruvkun: [00:44:45] Well, I think that the fundamental mystery that I think aging works around, that it explores, is not so much, you know, can we live longer or can our health spans increase.  That’s why the NIA, National Institute of Aging, exists, is to sort of increase the, you know, I think the goal of the National Institute of Aging is to have everybody be completely healthy until they’re 90 and then at age 91 die.  And so if you have a very short senescent period where it’s…you don’t expend a lot of health care funds, you’re just the perfect person to live in a society according to them.  To my mind, I view aging as a problem to study, just like any other biological problem.  And so to me the most interesting aspect of aging is that if you look at your germ line, that is, the part of you that produces sperm and eggs. They are immortal.  So, you produce a sperm or a woman produces an egg, that part of you, that piece of DNA that came out of you produces a new organism that then produces a germ line that produces a new organism that then produces a germ line, right?  So, by the process of going through meiosis and producing eggs and sperm and having the egg and sperm fertilize, that’s an immortal lineage.  So you can – your existence, you can trace back to the original multi-cellular animal, you know, swimming in the pre-Cambrian seas and it crawling out onto land and, you know, making dinosaurs, etc., that – there is a chain of being that never ended.  And so the germ line is immortal in that sense, and yet, the soma isn’t.  The soma, you know, that surrounds your germ line, in our case, goes for 90 years and 100 years and so it has a finite life span and so what is it, you know, why have it be finite when it’s obvious that biology is capable of keeping a cell alive forever just by the process of going through meiosis.  And so that – it’s really getting at what’s the difference between a germ line and a soma and what is it about a soma that’s incompatible with being, you know, living forever?   

Bingham: So, if you weren’t in this field and if you were a member of the public, say, what questions would like them publicly thinking about getting answers to?  What questions would like them to be asking of aging researchers?  Researchers in aging.  What kind of sensible questions should they be asking rather than…is this a recipe for a death panel?  

Ruvkun: [00:47:52] I guess I don’t have a sense of what the general public really cares about.  I think of it more of just broader biological questions.  You know, I think that, you know, the public should care about the fact that there are conglomeration of 100…a couple hundred million cells and how do those cells coordinate?  And, you know, how do they have a sense of their self?  You know, what is it…why is it that a conglomeration of cells can feel bad or feel good?  So I…that…those are the big issues.
Bingham: So, why – how did you get into a line of work where you’re pondering these sorts of questions?  Did you have a scientific – were your parents in science?  What was your family background?

Ruvkun: [00:48:59] Not really in science, but in awe of science.  So, my father was an engineer who built, worked on big industrial projects and my mother stayed at home and took care of us. I wouldn’t call them particularly scientific in terms of what they cared about or read about, or anything like that.  But, somehow when I was 5, I started to read about astronomy and things like that.  And undoubtedly it’s because of the U.S. Space program and what was on TV.  And those were the people that sort of grabbed my attention to, you know, seeing little thin tied, flat top haircut engineer types and so my parents just definitely saw that as a good thing, right?  And they, you know, made sure that I had a big stack of books.
Bingham: So, you’re growing up with the right stuff, with Gene Craft sitting at Mission Control and all those sorts of things…(laughs) 

Ruvkun: It was, they really, they…you know, you have to understand them as TV people.  

Bingham: Sorry, I got then name there wrong, didn’t I?

Ruvkun: [00:50:04] No, Gene Craft is the guy.  Yeah, so, I think most, maybe many of the kids bonded with the astronauts because there was this idea of the kind of athletic and tough guys and I…probably because I’m Jewish, I sort of knew that they were from a different clay and that’s not me.  And so, I saw the sort of the nerdy engineer types that they would interview and explain things interestingly.  I very much bonded with that.  

Bingham: So, you were waxing eloquently about the days when giants walked the earth.  All right, so you had the Solvay conferences, you had Dirac and you had Bore and you had Einstein, all those people and there was this great discoveries came out of there and then fast forward and you get to the, you know, Crick and Watson and Wilkins and all these other people and so on in the DNA period.  Has it all gone?  I mean, are we just tidying up?

Ruvkun: [00:51:24] No, no.  So, maybe there hasn’t been the – Watson and Crick, that storm is, you know, a thousand year storm, something like that.  You know, that’s going to be something that 10,000 years from now history books will be writing about.  And, you know, maybe all the things that we’re doing today, I don’t know if it’ll make it into history books, you know, in 10,000 years or not, but, you know, in my 30 years of doing this, I’ve seen two or three sea changing events happen that were, you know, major, major changes in science.  RNAi was one of them and other small RNAs like micro RNAs sort of happened during this period of time too.  And, you know, how do they rank on a double helix score?  I don’t know, one hundredth as important?  So, that’s still pretty important.  And, you know, there’s been a few other things that are, you know, close to that.  So, things are still percolating along.  We still – there’s a whole bunch of things we don’t know about.  I love the Thomas Edison line which is, you know, we don’t know .1% about anything.  We don’t know more than .1% about anything.  And I think that’s still true.  You know, we think we know a lot, but there’s so many things that I’m sure when I’m 80, there’s going to be things that are discovered that in the next 20 years that are going to surprise me.  And think, how could we not have known that?  

Bingham: So, all right.  So, look, you’ve got – you got a Alaska Foundation Award for basic medical research with Victor Ambros and Dave Baulcombe right?  Alaska Awards are often thought to be a precursor to a Nobel.  All right.  You’ve got a Rosensteil Award with Craig Mello and Andy Fire, both of whom have a Nobel Prize.  So it’s not ridiculous to say that you might conceivably receive a Nobel Prize at some point.  What do you think it would be for?  What do you think the citation would say?  

Ruvkun: [00:53:39] Oh, it would be for microRNAs I’m sure. 

Bingham: Yeah.  

Ruvkun: So, they don’t…it’s all about – you have to have, you know, one sort of key thing that is associated, no, they don’t give sort of lifetime achievement awards for doing a lot of good things.  Or a lot of moderately good things.  Which they should, by the way, because there are many people in this field who don’t have any one discovery, but have just…they’re just always in the mix.  

Bingham: So, could you do an idiot’s guide, one paragraph to what microRNAs are?  And why it’s important? 

Ruvkun: [00:54:16] MicroRNAs were discovered first by Victor Ambros who’s one of my co-awardee in all of these.  And they came out of doing traditional genetic analysis where we…Victor and I were collaborating on a project to figure out how the animal makes, sort of, developmental decisions.  This is all about developmental biology, looking first for mutants that sort of develop abnormally.  They put cells in the wrong place or in the wrong time.  And this is an endeavor that we were part of, maybe a thousand, five thousand scientists who were trying to tease apart the choreography of cells when animals develop.  And the main places where that was being done at the time were in fruit flies and worms because the genetics were so good.  And what we figured out was that the genes involved were these very small genes.  Victor first figured it out for the gene he was working on, it was called Lin-4.  And it turned out to be this tiny RNA, five times smaller than any RNA anybody had ever found before.  People knew a lot about RNA before this, but they’d never thought to look for something this small and it was because of the genetics.  He said, I know I have to watch this gene, ‘cause it’s key.  And I know where I’ve made a mutation in this gene and I can’t see what it makes for making a protein.  So it must not make a protein and then we looked smaller and so it was almost like building a telescope that looks at a different wavelength.  So everybody else was looking at much larger objects and he started looking at much smaller pieces of RNA which was very non-intuitive to do.  

Bingham: Because there is this, allegedly the central dogma, right?

Ruvkun: Yes.
Bingham: Which is that DNA makes RNA makes protein.  

Ruvkun: [00:56:13] Very much that and, but also not just the dogma, but the style of the community was, you know, things that…genes tend to be a certain size and not a lot smaller and so they, people just didn’t look in that size regime.  So, we found this small RNA and we could figure out sort of how it worked, by the gene that I was working on which was the target of that.  And so we built a model on how it would work and it was based on Watson, Crick base pairing it was…that they would sort of kiss each other as this two RNAs and that turned out to be true for this one case, but it also turned out to be predictive when then, the 7 years later, we found a second microRNA and in this case, that microRNA was not unique to the one, but it had a correlating homolog in humans.  And so that…that’s what kind of caused the world to pay attention.  Then it wasn’t a little corner of biology.  It was saying, oh, this is a general rule, an axiom about biology and so then, now there’s been a rage to collect microRNAs and see what they might do.  And so thousands of them have been found in a whole variety of organisms.  And actually, the clade of organisms where microRNAs sort of rather instantly were understood and interpreted was plants.  So, in the plant kingdom, microRNAs are very similar to animals, except they sort of target their, the target mRNAs that they sort of degrade.  They target them with perfect duplexes so the ability to do computational work is much easier and so as soon as people cloned plant mircoRNAs, they sort of instantly intersected with a whole bunch of genes that people knew about had to do with flowers and so it was a…it was just a glorious kind of a intersection of two fields that happened.  

So this is, the microRNA is an example of a…a revolution that I lived through, you know, that I was there for the first spark of it and I saw the explosion when it sort of really caught fire and now there’s thousands of papers.  So it’s gone from, you know, two papers to…there’s probably 10,000 papers on microRNAs now.  Or to put it in another way, of all the job applications at Harvard last year, I think 30% were working on microRNAs.  So it’s…it’s a very trendy field.  Now, you could say it’s like condos.  You know, they’re building too many.  So, it’s a bit of an overreaction because it’s a hot field and I’ve also watched hot fields wither and so, you know, microRNAs are sort of at their peak now.  Maybe there’ll be another explosive growth when other things are discovered.

Bingham: But that would be an example of your sense of taste, the…just…

Ruvkun: [00:59:30] There was a bit of choices to be made and knowing that that was going to be important and sort of keeping at it and also, I think knowing when it was conserved that that was really going to be a key event and sort of, you know, sort of really ramping it up at that point.  
Bingham: I’m just curious, if you hadn’t gone into science, what else would you have considered doing?  Is there something else that you have a great passion about?  

Ruvkun: [00:59:48] Not really.  

Bingham: Just science.

Ruvkun: Yeah, it was going to be that.  I think if electronics had been taught better at the university level, I’m sure I would have been a electrical engineer ‘cause I was so focused on that going in.  But they taught it so poorly that…that luckily I was exposed to physics and that took off.
Bingham: So, how do you see the – what are your predictions for the way in which the field that we could loosely call aging is going?  Aging research is going at this point?

Ruvkun: [01:00:34] Well, I’ve been very enthused that the field has done a good job of, I think, paying attention to what’s coming out of the genetic system, so the…I think the worm and yeast systems which do the genetics the best of the systems in terms of being comprehensive and finding all the genes that might be important in aging, they’ve been sort of enumerating pathways that are possible and the field has paid attention and so, for example, one of the recent hits in aging research is rapamycin, giving it to a mouse and having them live longer.  And that came directly out of the yeast work that Brian Kennedy and Matt Kaberline did.  And so that’s an example of extrapolating a long way, right, from, you know, what happens in a yeast that’s used in making beer and wine to the lifespan of a mouse or us, is a real extrapolation, but it’s…it’s a better lead than the other kinds of models that were used before that.  And this all derives from the patronage of the National Institutes of Health to sort of realize that these model systems were a good bet.  And the reason they did that was because the model systems had so many home runs in developmental biology.  Micros is one example, but there’s a dozen other examples.  One of the famous ones is the homeobox that was a DNA binding protein that came out of fruit fly research that really revolutionized how people thought about vertebrate development.  And there’s just one after the other and it’s sad that developmental genetics as a field was always very influential in molecular biology and science, but it hasn’t sort of garnered the credit for the discovery.  So, so much in medical research comes out of fruit flies and worms and, you know, the [unintelligible] know that, but I just don’t think it sort of gets the proper credit.
Bingham: Well, don’t you think that there’s still, to developmental genetics, the kind of taint that got attached to sociobiology the…the genetic determinism emotion?

Ruvkun: [01:03:00] Oh, the…that sort of – there are people who sort of moan about genetics as…is overly emphasized, but they’re Luddites and they will be buried. They have no sway in the scientific community and they’re just kind of a moaning class.  I don’t they – I don’t pay any attention to them.

Bingham: See, the relationship between bench science and then translating it, going through pharmaceutical companies as well, to a consumer is fraught with all sorts of steps.  

Ruvkun: [01:03:48] Oh…it’s like I was saying, oncogenes, there’s been, you know, an incredible renaissance of discovering oncogenes from, you know, 1980 to 2000, you know, 20 years of great, you know, victories in identifying oncogenes and the ability to bring them to the clinic, Gleevec is the one example I’m aware of, of a drug that truly comes out of the molecular identification of oncogenes, right?  It’s…it was developed on an oncogene…the other drug that really comes out of, you know, fantastic molecular biology are the proteus inhibitors that revolutionized the treatment of AIDS, so, you know, a constituency that should be celebrating science should be all the HIV positive people in the world who are still alive because of the wonderful science that sort of went into the development of those drugs.  

Bingham: In his inaugural address, President Obama said that he wanted to restore science to its rightful place.  It was not stated exactly what that place is and I’d be rather curious to know if…what you think, as we go into the year 2010, which is the 350th Anniversary of the Foundation of the Royal Society, the longest running science business on the planet, you could argue, what is the rightful place of science now in this society?

Ruvkun: [01:05:33] Well, it’s clearly privileged, you know, we’ve have the patronage of very high levels of U.S. government support, taxpayer support for…since World War II.  And, I think what Obama was referring to there was, you know, the restriction on stem cell research which is really a bit of a burp in the whole thing.  I mean, I guess it’s not a burp for the people who do stem cell research, but, you know, that they had their funds suspended, but I mean, we’ve…we’ve had the largess of government support for 50, 60 years and it’s been profoundly good and it has underwritten a growth of science that’s unprecedented, right?  The scientific enterprise now compared to the 30’s or 40’s, I wouldn’t know what the number is, but I would guess it’s a hundredfold bigger, that would be my personal guess on that.  And that almost all is supported by, you know, writing grants to the U.S. government, you know, and it has funded all the knowledge based industries that are the cutting edge.  So, why should science have that level of largess?  Well, everything else is a commodity, right?  So, building a computer these days is almost a commodity.  You know, early industrial production, we had the corner on that market, right?  So that if you wanted to buy a car, it had to be built here.  Well, building a car can be done anywhere in the world now, so we can’t corner that market.  We…unfortunately, it turns out that half of our foreign exchange comes from food production which is a bit of a knowledge base industry, but not quite the same as, you know, biotech or pharma, so you know, the U.S., yes, we’ve spent a lot on biology research.  Yes, we give away a lot of that knowledge in the form of databases and scientific papers that everyone else can read.  On the other hand, when Novartis, which is a Swiss company, wants to build their hottest new research enterprise, they don’t steal our discoveries and bring them to Switzerland.  They say the best scientists we’re going to get are going to be Americans.  So, America still dominates…U.S. still dominates the, you know, knowledge base industries and I actually don’t think, during the Bush years that it, you know, it was a such disaster that it, you know, it…it was only a disaster on sort of .1% of what they were spending.

Bingham: Let’s go back to aging.  Would you say that there is a generally agreed theory of aging?

Ruvkun: [01:08:51] No, I don’t think so.  I think…theories of aging…it’s…again, I come into this field really through the back door in not having been trained at all in it.  And so I sort of rather late in my career, you know, had to engage the intellectual edifice of the field as it is and it’s not much of an intellectual edifice, I mean, the…some of the theories are sort of mind numbingly stupid, like, there are some people who write about how it’s all about entropy and, of course, aging is…the view would be, well, of course, entropy is increasing so the older you get, the more entropy there is and it’s all about, you know, fighting the second law of thermodynamics.  You know, which is just pretty much stupidity because putting something as orderly as a living cell together is not possible if you’re worried about entropy.  And the reason it all works is you just have to increase entropy somewhere else.  So, the fact that we exist does not violate any second law of thermodynamics, it just says that you have to main – expend energy to keep it all going.  And that’s what we do.  And so, and that’s what all living systems do and there’s nothing fancy there.  So that’s one theory of aging that you can sort of dispel as, well, these people just don’t know any physics, so, that’s fine.  

And then, the other theories were things like, we fill up with mutations and so, anything that happens post reproductively is sort of out of the purview of evolution.  And the reason I dislike that theory is that it pretty much has a life span as a dead end.  That once you fill up with all these mutations, you’re…you can’t go backwards.  And so, this is a view that your lifespan is fixed and you’re going to be dead lineage of animals if the…that lifespan is incompatible.

Bingham: And this would go back to Leonard Hayflick and the Hayflick limit and so on…to some extent?

Ruvkun: [01:11:00] Yeah…it’s mostly Medawar and…oh, what’s his name?  Haldane. They very much were part of this.  And that, you know, again, these were geneticists in the very early days of genetics where the idea of pathways and gene regulatory mechanisms wasn’t even in the parlance, right?  So, they couldn’t frame the questions like we can today.  So, I didn’t like those theories because they’re irreversible and because those theories would have instantly said, oh, you can’t have any single gene thing that changes life span because it’s just what you happen to be filled up with.  And, of course, as soon as people started doing genetics of aging and they got single gene mutations that changed life spans by a lot, it said it’s much more plastic than you would have given it credit for.  And, when we found it was a endocrine system, that made a lot of sense because endocrine systems are the kinds of things that can go up and down.  Think about height, you know, if you have a selection for great height, you can get the Swedes and if you have a selection for not great height, you can get out of it who’s a short ethnic group, but you can get the short people.   (laughs)  And you can move in between them by just changing how the endocrine system works.  And so, that’s the kind of plasticity in evolutionary time that I would think evolution would care about.  And, I just don’t see many of the theorists talking about that.  They talk about, you know, a life span as fixed as forever and, you know, one of the things I’ve learned from sort of reading and talking to people in the…who look at life spans in the wild is, in one way, it’s actually fixed by the predators that are out there.  So, it doesn’t pay to have a life span of 10 years if you’re, you know, predation is limiting you to one year.  And so, if you go to islands where there’s many fewer predators, which is almost axiomatic because it takes more geographic area to have a predation, animals tend to live longer, right?  So, the main thing that really controls this is sort of what’s possible in the natural world.  

Bingham: Okay, so, you mention…we’ve mentioned several scientists as we’ve been going along.  There’s a questions I often ask people, which is, having thought about this, if you had a chance now, if you had a chance to have lunch, a conversation, whatever, dinner with anybody in history…

Ruvkun: Oh, in history.  Oh wow…huh…geeze!  That would be…

Bingham: Anybody you’d be dying to ask some questions of?  

Ruvkun: [01:13:48] God, I can’t go, you know, I wouldn’t understand a word that the quantum mechanicists were saying, Newton would be too arrogant for my bones…yeah, I don’t know, I never talked to Crick, so I’ve always felt bad about that.  I missed sort of engaging him.  That’s recent history.  

Bingham: Yeah, that’s allowed.  

Ruvkun: The guy who invented fire, or woman who invented fire.  That was a good one.  

Bingham: You talk about having creative moments, having a sense of what’s the right question to ask and which direction to go…what’s the flip side of that?  What’s the…can you think about what you’re biggest mistake was and what you learned from it?  

Ruvkun: [01:14:52] Yeah, I think one of the mistakes I made early on, when we first figured out about Lin-4 regulating Lin-14, so that was the first micro and the first micro target.  Many audiences would ask, we showed in detail that they, sort of, they kiss each other, but it’s not a perfect kiss, it’s not a perfect duplex.  And there was a whole sense that one of the ways to dissect how it works was to ask how well does it work if it’s perfectly matched.  And, you know, to get the rules of what’s, you know, what’s important and unimportant and sort of how it works, and that’s the kind of detailed structure function studies that I always gagged on.  Because that’s what a lot of people do.  And I was always trying to zig when everybody was zagging, and so I said, no, no, I’m just not going to do that.  It’s an infinite game.  But there was…there was a sense that just asking the very basic question, because I got asked it a lot when I would give a talk.  And I kept resisting.  I’d say, nah, that’s not my style. That’s not what I want to do. And if I had done that, we might have discovered RNAi ‘cause that’s what it would have mimicked and we still haven’t gone back and actually done it to make sure we would have discovered RNAi, but that was…I remember sort of waking up one night in bed, going oh my god!  If I had done that, I would have discovered like 8 years before it was discovered.  And that would have been really important.  So, that’s…sort of the one regret.  The other regret is a current one, which is that there’s a project that I’m very passionate about that we’re working on and I’ve been sort of, you know, trolling it by people in the lab trying to get them to, sort of, you know, grab it.  And I have not been able to sort of get people excited about this project.  And, it’s been an issue of, well, you know, how would one of the great science managers handle this?  ‘Cause I’m not particularly adept at sort of, you know, motivational things with people.  And, you know, I’m sure they would have done a better job of getting somebody to sort of work on an idea that they really care about.  I’ve always had a kind of a more, you know, suggest things to people, hope they’ll adhere to it, but not – I never say, you’ve got to do X.  You’ve got to do Y.
Bingham: So who would you regard as being a great science manager?  I’m thinking – 

Ruvkun: I don’t have any…it’s just…it’s just who…, you know, somebody who’s better than I am at it! 

Bingham: Yeah, the whole ethos of how a lab works and how decisions are made about who does what and who does what basic research.

Ruvkun: [01:17:40] Yeah, well, there’s different styles.  There’s certain people who have a kind of regal attitude of, you know, you do this, you do that.  And, you know, manage things in a very hierarchical way.  And, you know, that can work for people, right?  I mean, there is such a thing as efficient organizational, you know, and my lab is not an archetype of efficiency.  It’s more of sort of a bubbling and frothing and every so often you get a, you know, a straight flush.  You know, so, there’s a lot, sort of, less of that that goes on and one of the beauties of C. elegans research is that it’s very cheap and easy to do and so you can afford to do 20 projects that go nowhere because it doesn’t take much to get the one that goes a long ways.  And so, it’s a, kind of, a gambler’s joy to do that.

Bingham: Do you have kids, by the way?

Ruvkun: yeah, I have a daughter who’s 12.

Bingham: Are there any scientific interests there?

Ruvkun: She’s…uh…you know…

Bingham: Are you trying to do any indoctrination?

Ruvkun: [01:18:52] Yeah, she…I mean, I’m definitely very much a religious fanatic about science, but, you know, my wife Natasha is a professor of art history, so she’s got two professors for parents and, you know, it’s just a little too egg headed for her tastes, right?  And so, she’s resisting the…just the crystalline nerdiness that emerges from the parental units.  (laughs)  Which I don’t blame her one bit.  

Bingham: Last thing, I always ask this question.  What are you optimistic about?  

Ruvkun: [01:19:38] Well, the whole endeavor, I mean, science is cranking on all cylinders so, no problem.  And it works, right?  I’m optimistic about small RNAs.  I’m optimistic about discovering, you know, the keys to immortality of stem cells.  Yeah.  

Bingham: Gary Ruvkun, thanks very much.

Ruvkun: Okay.   

Page 22

