Face to Face
This section features conversations with personalities related
to science, highlighting the factors and circumstances that
guided them in making the career choice to be a scientist.

MicroRNAs: Tiny Genetic Switches in Our Genome
Gary Ruvkun talks to Venkatesan Sundaresan
Gary Ruvkun is a winner of the 2015 Breakthrough Prize in Life Sciences. He is a codiscoverer of microRNAs (with Victor Ambros, University of Massachusetts), regarded
as one of the seminal discoveries of 21st century molecular biology. In addition to the
Breakthrough Prize, Ruvkun and Ambros have received the Warren Triennial Prize, the
Laskar Foundation Award, and numerous other awards and prizes. Professor Ruvkun
obtained his PhD from Harvard University, did his postdoctoral research at MIT, and
subsequently accepted a faculty position at Harvard, where he is currently Professor of
Genetics. His laboratory conducts research on basic cellular processes, using the worm
C. elegans as a model system.
Genes are made up of stretches of DNA that contain the genetic code for proteins. Proteins
perform most of the functions in living cells. Two major steps are needed to make proteins from
genes. First, the genes are copied onto a messenger RNA (mRNA) by a protein called RNA
polymerase. This process is called ‘transcription’. The second step involves ribosomes which
are large complexes of proteins and RNA. Ribosomes read the genetic code from the mRNA
and string together the correct amino acids needed to make the particular protein encoded
by that gene. This process is called ‘translation’. Most animals and plants are multicellular
organisms, made up of many diﬀerent types of cells. Each cell typically contains all the DNA
of an organism (the entire genome), which means that every cell can synthesize all of the
proteins encoded by our genome. Yet in a given cell, only a fraction of genes are ‘expressed’,
i.e., produce the encoded protein. Thus, each cell type contains diﬀerent sets of proteins to
perform distinct functions, e.g., liver cells contain a very diﬀerent set of proteins from brain
cells. Half a century ago, it was discovered that cells determine the proteins they contain by
controlling the transcription of their genes. That is, in every cell, only a subset of all the genes is
copied onto the mRNA. The decision as to which genes will be transcribed is made by proteins
called ‘transcription factors’ that bind to the DNA (Figure 1).
This was the main paradigm for gene regulation through the end of the 20th century, and helped
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Figure 1. The old paradigm.

in understanding the molecular mechanisms underlying many diﬀerent biological processes,
such as the development of a complex organism from a fertilized egg, to diseases such as cancer.
Yet, the picture was far from complete as many genes did not fit neatly into this paradigm,
and troubling exceptions were appearing. Then about 15 years ago, scientists realized that a
completely diﬀerent mechanism was operating to control the expression of thousands of genes
across the plant and animal kingdoms – from inconspicuous weeds to humans. This mechanism
operates, not on the DNA, but on the RNA, and involves a special type of RNA called the
‘microRNA’ (miRNA).
The discovery of this mechanism traces back to the 1990s, to the work of two pioneering
researchers – Victor Ambros and Gary Ruvkun (both at Harvard at that time). They were
studying the development of a tiny worm called C. elegans, widely used as a model system in
biology. They found that two genes called lin-4 and lin-14, are used by the worms to progress
from the young larval stage called L1 to the older larval stage called L2. If a worm had a
defective lin-4 gene, it would be stuck in the L1 stage, whereas a worm with a defective lin-14
gene would enter the L2 stage prematurely without completing L1. So lin-4 and lin-14 have
opposite functions. While lin-4 is needed to leave the L1 stage and move to the L2 stage, lin14 is needed to complete the L1 stage and prevent premature entry into the L2 stage. None
of this was new as there were many other examples in many other organisms, where pairs of
genes performed opposite functions. Moreover, Ruvkun’s group showed that the lin-14 gene
encoded a transcription factor protein, which fitted the paradigm well. The first surprise came
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Figure 2. MicroRNA in worms.

when Ambros and coworkers discovered that the lin-4 gene did not encode a protein. Instead,
it produced a miRNA of just 22 nucleotides (a nucleotide is the unit of DNA and RNA and
contains one of the four bases of the genetic code: A, G, C or T in DNA, and A, G, C or U in
RNA). The second surprise came when Ruvkun and coworkers showed that the lin-4 miRNA
binds to the mRNA of the lin-14 gene and blocks its translation (Figure 2).
This binding happens through complementary base pairing (A with U and G with C) similar
to the bonds that hold together the two strands of DNA in the double helix. Thus the lin4 miRNA acts as a ‘genetic switch’ that controls the expression of the lin-14 gene, not by
controlling the transcription of lin-14 into mRNA, but by preventing the translation of lin-14
mRNA into protein. At first, this type of genetic switch was thought to be a peculiarity of some
genes in this particular species of worm, and not of general interest. But in 2000, Ruvkun and
his colleagues found a diﬀerent microRNA called let-7, which was also present in most other
animals, including humans. Suddenly, it became apparent that microRNAs were not an oddity
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of worms, but rather an ancient device for regulating genes. The discovery had enormous
implications for our understanding of gene expression.
Since then, thousands of diﬀerent microRNAs have been discovered in animals and plants, and
these microRNAs control the expression of tens of thousands of genes. The discoveries of
Ambros and Ruvkun changed the previous paradigm of gene expression, by revealing the existence of these widespread, tiny genetic switches that act on mRNAs to prevent their translation.
In addition to microRNAs, another type of small RNAs called ‘small interfering RNAs’ (siRNAs) were discovered in plants by a group led by David Baulcombe in the UK, and since then
have been found in animals and fungi as well. siRNAs are involved in defense against viruses,
but can also be used to turn oﬀ components of the genome that may be deleterious, such as
transposable elements. Although siRNAs are not individually abundant, added together, they
can account for a large fraction of the whole genome. Gary Ruvkun dubbed small RNAs as
“the dark matter of the genome”, borrowing a term from astrophysics to reflect how they were
plentiful and yet invisible to molecular biologists for a very long time.
The importance of miRNAs, in particular, has been established by the discovery of many important biological processes in which they are involved. Indeed, they are known to be essential
for animal development, e.g., mice that cannot make miRNAs die as embryos. They have also
been shown to be essential for proper muscle and nervous system development, as well as the
formation of a healthy immune system. A very active area of miRNA research is cancer because many tumors are associated with aberrant expression of certain miRNAs (Figure 3). In
some tumors, there appears to be a deficiency of miRNAs that are supposed to switch oﬀ genes
for cell proliferation. As a result, these genes are not switched oﬀ, and they act as ‘oncogenes’,
by promoting uncontrolled cell divisions resulting in cancer. In this case, providing more of
the miRNAs might work as a cancer therapy. In other cancers, there appears to be an overabundance of miRNAs that switch oﬀ some of the tumor-suppressor genes. These genes (also called
‘anti-oncogenes’) act as cellular brakes to prevent cells from dividing uncontrollably, and the
excess miRNAs indirectly promote cancer by switching oﬀ the brakes. miRNAs are already in
extensive use as a diagnostic tool for cancers, and are likely to yield new therapies in the future.
What follows is an interview with Prof. Gary Ruvkun, where he answers some questions about
his life and research.
VS: Professor Ruvkun, thank you for agreeing to talk to Resonance. Could you tell us how
you came to work on microRNAs and realized their importance?
GR: I worked in a collaborative sense with Victor Ambros who actually discovered the first
microRNA. We were working on C. elegans (a nematode), particularly on the genes lin-4 and
lin-14 because of what they do in development. Temporal pattern information – “how it is that
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Figure 3. MicroRNAs in cancer.

an organism specifies the fates of cells?” that was what all developmental geneticists during
the 1980s and 90s were thinking about. How do cells know where they are in space and time,
and know what to do in terms of space and time? We weren’t envisioning these genes as being
tiny RNAs at all. We were thinking about them as developmental specifiers. In that period of
time, there were probably fifty to hundred interesting labs working on mutants – “how you can
have mutant fruit flies or plants that have homeotic changes, changes of cell fate”.
We happened to have heterochronic mutants, which means they made the wrong changes over
time. Then we would use the mutants to figure out how an organism normally specifies things.
So the first microRNA was the gene lin-4, which turned out to be a tiny OFF and ON switch.
The target of that is lin-14, a protein coding gene that makes a normal sized RNA that I was
working on. So between Victor’s lab and my lab, we figured out that a tiny RNA acts like a
switch, it targets the translation of a target mRNA by base pairing.
VS: How did you realize that this was something more important than some esoteric thing, in
a worm nobody cares about?
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GR: Yeah. Initially, that was the response from the developmental biology community, which is a sophisticated community. Well
some are, some are not [laughs]. The hottest results from the cohort of people studying developmental biology were things like
homeobox genes, which happened around the same time. There
were universally conserved features that you could predict and
say, “hey this is how a fruit fly works, and probably how a human
works, since it is conserved across species”. Again this is the early
80s when the first molecular details were known for one percent
of the genome only. So there was a tendency to focus on the conserved things, and this lin-4, lin-14 combination with a tiny RNA
that was not obviously conserved in other species was viewed as
a funny little quirk, almost like a collector’s item. A nice thing to
have in your collection, but “tell me when you figure out something important” [laughs]. What
is interesting about that is the more general critique of working on this nematode C. elegans.
Classical developmental biologists who knew the canon of the field of developmental biology
were mainly interested in cell–cell communication. This was important in developmental biology and was shown in many diﬀerent systems. But the C. elegans canon came out of an isolated
tribal culture – a very small crew of Sydney Brenner’s trainees, of which I was a great-grandson
[laughs]. I didn’t work with Brenner but I worked with one of his trainees.
VS: That was with Bob Horvitz, a trainee of Sydney Brenner, both of them Nobel Laureates.
GR: Right. Brenner was an iconic figure in the history of molecular biology and his school,
his C. elegans school, always talked about lineage being very important in development. The
traditional developmental biologists would say –“tsk, tsk, these illiterati in C. elegans don’t
understand. Either it’s the weirdest organism in the world, and violates all the canons or these
guys are just illiterate and don’t know what they’re doing”. They had a tendency to marginalize
C. elegans from the beginning. We would run into this even before lin-4, lin-14. We would talk
about lineage changes, and then someone at the leading edge of developmental biology would
shake his head and say, “you guys are so misguided”. So given the fact that lin-4, lin-14 didn’t
show any homology, they were like, “you see, you guys are working on this wacko organism,
of course, you are gonna discover wacko things, who cares?” [laughs].
But at the same time, from the wing of biology that studied RNA biology – the ribosomal RNA
people, the splicing people, the regulatory, and the bacteria RNA people, that is not the developmental biology wing of biology, that is the deep core of biology, the RNA world, how does a
ribosome work. They were totally enthralled by the lin-4, lin-14 story. Victor and I would get
invited to various RNA biology symposiums, which really talked about universals. These were
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Figure 4. lin-4 RNA downregulates the expression of LIN-14 protein (Credit: Gary Ruvkun)

the same people who figured out the universal genetic code, figured out that ribosomal RNA is
universal, can be used as a molecular clock, and can be used to predict times of speciation. That
crew of people didn’t believe in funny little quirks of biology, they believed in universals. They
were instantly on-board with tiny regulatory RNAs being important. What we found was an
initial something in that sphere. Remember, our membership was more in the developmental
biology world, so we were being rejected by our peers mostly, and being embraced by people
who were outside our normal sphere. I am exaggerating a little bit, but Victor would go and
I would go, and we would talk at developmental biology Gordon conferences, which is kind
of the definition of being an insider right? If you get invited to those things, you are sort of
accepted. But it was always a weird session or the last session. They would put us in the weird
biology section, so it was always you know “maybe it is important but we don’t know”.
What finally brought them around I think, was when we found the second microRNA almost
a decade later. That was let-7 and let-7 turned out to be conserved – just the luck of the draw.
The second one we happened to find could be easily found in the emerging genome databases,
where I didn’t have to do an experiment. We got the sequence of this second microRNA.
Actually, this is an amusing story where writing a grant was helpful which usually is never
helpful [laughs]. But there I was at home, with my 9.6 kilobaud modem, right? This is the year
2000, and I was writing a grant saying that we found the second microRNA called let-7, and
our next aim is to see whether it is conserved in mammals, because you know, NIH loves things
to be conserved, so we are going to look and see. But as I was writing this, I was thinking “you
know, the fly genome is a third done, the human genome is ten percent done, so I should just
look”. So, I went to the BLAST database and pasted in the 100–base sequence of the precursor,
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and out pops a perfect match in flies and humans! And that is how we figured it out, that it was
widespread, but it was because I was writing a grant [laughs].
So then we put that result in the preliminary data of the grant. You know otherwise to show
homology you have to have enough faith to take a chance and do an experiment, like a Southern
blot. It is all doable, but it is a pain, and you say what are the chances of that? I didn’t want
to waste my time, but doing it with a genome search took just ten seconds. So you could do
high-risk dopey things. There it was, and that said, these microRNAs are sort of universal,
and that started a whole gold rush of people making microRNA libraries and starting to look.
Actually, this was a case where I had a postdoc, Amy Pasquinelli, who wanted to do that. So as
soon as we found that let-7 was conserved, she said to me, “well let us get them all, let us clone
all the little RNAs”, because she came from an RNA biology background. I had just done that
with homeoboxes, with Thomas Burglin. I had done a screen four years earlier, where we had
identified all the homeobox genes in worms and we sort of went through them trying to figure
out what they did. But it was sort of backwards genetics, working from molecules, trying to
figure out the function, and I was tired of that process because it is kind of hard and you don’t
get much back from it. In reverse genetics, you don’t know if you will get phenotypes. So I
said, “eh, you know, I’ve been there, done that, let us not do that”. And that was not a good
advice. Because this type of screen expands the universe of microRNAs really easily. But
it was because of my past experience of collecting genes and having a collection and saying
“now what do we do?” So my voice of caution was wrong and Ambros collected twenty or
thirty doing this, Dave Bartel did another hundred doing this, and Tom Tuschl did the same in
fruit flies and got another thirty. The big breakthroughs with collections of many microRNAs
were during 2000–2002. And now, there are thousands of microRNAs that can be found in
plants, animals, humans, etc.
VS: You have described small RNAs as the “dark matter of the genome”. Could you explain?
GR: Yeah so, you know, if you build a telescope that sees in the visible spectrum, you see
energy transformations that involve, you know, electrons and things in the photosphere of stars.
But if you build an X-ray telescope, you are seeing things at the nuclear level, and seeing
supernovas and things that are completely diﬀerent kind of physics in a diﬀerent time scale
of stellar evolution. It’s the same thing with miRNAs. They turn out to be a hundred-fold
smaller than your normal mRNAs, and they are being produced by a suite of proteins we know
something about called Argonautes and Dicers. It’s the hum of biology that you wouldn’t know
to look at, unless you isolated mutations in these Argonautes or Dicers. After that, people got
mutants and focused on the genetics of heterochromatin formation in fission yeast and in plants
where a lot of progress was made. We now know thousands of diﬀerent genetic elements that
have small RNAs that are part of the negative regulation of those elements.
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VS: I think people would like to know what inspired you to become a scientist in the first place,
and a biologist in particular.
GR: Yeah, there are a whole lot of people who inspired me. I am sixty three, and many
people of my generation were inspired by the US space program and sort of watching all
those launches on the TV in 1958, 59, 60. You know my collaborator, Victor Ambros was an
amateur astronomer and watched all these things too. I constantly run into people who at age
ten were sort of deeply engaged with the space program. So, you know, that got me interested
in astronomy at the age of ten, and from then on I was kind of addicted to that sort of stuﬀ.
Initially, I liked electronics when I was a kid, and then I went to Berkeley as an undergrad. The
electronics teaching there was pretty dismal, and it sort of turned me oﬀ from that program.
In fact, I just read Steven Job’s biography and realized that if I had gone to Stanford, it would
have been better (both laugh). Because that place you know in 1969, was really starting to
explode for microelectronics, and Berkeley, at that point, I don’t think was at the centre of that
storm. Eventually, while at Berkeley, mostly because of the sort of wanting to have a social
utility, and to do something good, I decided to be a doctor. So I did some biology and was
trying to go to medical school. But then they figured out that I wouldn’t be a very good doctor
and so they said “no” (both laugh). Because I didn’t actually take all the requirements for
medical school. You know, you actually have to do what they tell you to do to get into medical
school and I didn’t. So then eventually I decided to go to graduate school but it wasn’t out of
any great vision. It was more of, I was following my girlfriend East. And then when I got to
Harvard, it was pretty clear that the recombinant DNA revolution was coming, and it didn’t
take an Einstein to see that. It was dripping oﬀ the walls that this was going to happen, and
so, that was molecular biology and genetic engineering. And I always came at science from an
engineering bias. My father was an engineer and I always liked building things, even though I
never really built anything, but I sort of liked the idea of building something.
VS: Didn’t you build a ham radio? And you made your own telescope!
GR: I did build a radio you know, but turned out, it never worked. I made my own telescope,
which worked poorly. I only discovered late in life that I am colour blind, and when you build
these kits, the resistors have colour codes on them, right? And you know I always felt that they
were really hard to read, and of course, all the resistors I assembled were like a random set –
nothing ever worked (both laugh). There should be a warning on these kits, you know, saying
“if you are colour blind don’t even try this”. It was terrible. I built a big stereo for my dad, and
it didn’t even pass the smoke test where you plug it in, and it is supposed to at least turn on
before it smokes. It smoked before I even plugged it in (both laugh), it was terrible. Anyway,
so recombinant DNA had that element of engineering to it, that was very appealing. And it
had a sense of a job eventually emerging, right? Because you know when I went to being a
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graduate student, first, I had no idea of what academia was. I had no idea there was such a
thing as what a graduate student does or sort of what is the career path, I had no idea. But I
kind of wanted that at the end of the tube of my education there would be a job. And a genetic
engineer sounded like a job. It’s engineering, right? – there must be jobs for people who call
themselves engineers, right?
VS: So, had there been warnings for colour-blindness on the kits, we would have lost a biologist!
GR: I probably would have been a better electronics person. I would have maybe hired a
seeing-eye dog? But I didn’t know I was colour blind. I don’t know how but I didn’t know it.
VS: Yeah, that is amazing to me!! So are there any major influences in your science or in your
career path? Maybe Dexter Gordon’s A Night in Tunisia?
GR: Yeah, Jazz! You know, I think the surprise in graduate school was how much fun it was,
right? And you know, maybe up until graduate school, there was a sense of being slightly
separate from everybody and not really part of the program. Then when you get to graduate
school, you find that you’ve all converged on that as a career path, and as a kind of commitment.
There was a sense of community there of people who taught each other a lot and so you know
my heroes were my peers, right? I mean yes, we kind of looked up to the iconic figures, but
they were very remote, and they didn’t acknowledge our existence, let alone know our names.
The Harvard where we were, it still had the imprint of Watson all over it. An elitist ideology
that was just anachronistic, really. And you know Watson, I never met him during that period.
I saw a door with his name on it but he was never there. But the door meant something, right?
Like Watson was here, and it was his creation – the whole enterprise. I mean though he did
have something to do with it too, Watson threw a huge shadow over the Harvard BioLabs, a
good shadow you know, it was transformed by Gilbert and Ptashne (two of his colleagues), but
you know it was triggered by Watson. There was a bunch of hero worshipers floating around,
and I was ancillary to that. Fred’s lab – the Ausubel lab where I did my thesis research, was
memorable in the sense that it didn’t have any of that. But, I think what is important about it
is that the Watson school at the Harvard BioLabs was very a-genetical. There was the Luria
School at MIT, which was actually a better school in some ways. In the sense that, it was very
much immersed in genetics – bacterial genetics – and the ideology of that school had more
legs to it, I think. The people who came out of that school with Ethan Signer (teacher of Fred
Ausubel), Boris Magasanik, David Botstein and Salvadore Luria, all these people stressed on
genetics, and Fred came out of it. So, he was a vector of that school to us. I think we learnt a
lot from that, things we wouldn’t have gotten from the Harvard BioLabs. It was all this kind
of a Watsonian approach – use genetics now and again, but it’s not genetically driven at all.
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So, I appreciated that Fred (Ausubel) brought that but then he didn’t bring in any sort of chestthumping swagger. He showed that he could be a nice guy and do science, enjoy it, and it is
fun. He let his lab blossom in its own way. There was never a sense of him yelling and beating
up on you, and so, you know, he made it fun – a lot of fun. And when I got to the Horvitz
lab at MIT, he was a vector for the MRC (Cambridge) school. That was very genetical, in the
British view of it. He brought the MRC ideology to MIT. I had come out of bacterial genetics,
and even the bacterial genetics I did was kind of reverse genetics. It wasn’t real genetics. So
I was needing a lot of remedial work, and his lab was really good for that, very revelatory
for that. And they added developmental biology, and a kind of sophistication also came with
that. Think of these as cultural transplants, Fred transplanted MIT culture to Harvard and then
Horvitz transplanted MRC culture to MIT, and therefore I absorbed some of each.
VS: Some thoughts about the future, for younger scientists who are coming up. The late Yogi
Berra famously said, “the future ain’t what it used to be”... (both laugh). So what kind of areas
should they be doing if they are aspiring to become biologists?
GR: The most amazing thing is to watch the herd mentality in science. We tend to think that
scientific heroes are people who sort of often go in weird directions, and do interesting and
important things that are surprising. But that is actually a kind of rare behavior. You know
there are lot of people who just like cows are following their herd. You will see it constantly
that when some approach becomes the standard, everybody is doing it.
You know, when I was starting out as a postdoc, and maybe when I was an assistant professor,
everybody wanted to study transcriptional regulation. Somehow, that was considered the big
mystery. And so you would end up with a 1000 people seeing some gene getting turned on –
3-fold, 5-fold, 10-fold, 100-fold, and then mapping the enhancer element. How many people
mapped the enhancer elements 30 years ago? Thousands right? And then they go “I am going
to purify the protein that binds to that enhancer element”. And they never asked themselves,
“if I didn’t do this, would it matter?” No, because somebody else is doing the exact same thing,
right? So, maybe yes, you will find the transcription factor for that one gene. That gene better
be pretty damn important for you to say it’s worth my time, right? So there is an army of people
who did that. Now there is an army of people doing – you know “let us look at the modified
histones, and let us do epigenetics in some descriptive way.” And you got to be careful. Are
you part of an army of people doing something? And small RNAs. There is a small army
of people doing that. There are 30000 references to microRNAs, right? So, be careful. If
you are studying some 2-fold eﬀect, you got to ask, “is this worth studying?” You might have
seen something, “but is it worth studying?” I mean, you have to take a step back and decide
“is it important enough?” That is the discernment part of being a researcher. That is picking
problems that you think might be important, and then there is luck.
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VS: Biology has obviously benefited a lot from genomes and sequences, and stuﬀ. So there
has been a move towards more computational biology and less experimental biology. What do
you think of this trend?
GR: I think it’s great. We have a computational work we are doing where we take all the
protein domains of any organism and the number of protein domains is – I don’t know 3 or 4
times the number of genes. It’s you know, in the order of 80 thousand protein domains, and
we look at the pattern of presence and absence in 400 diﬀerent genome sequences, and get
fingerprints for every gene, phylogenetic profiles, and all this really helps us sort of discern the
fluidity of genes in evolutionary times. What suites of genes are lost? This all started when we
noticed that cerevisiae is missing an Argonaute. A lot of people noticed that, but, we said, “well
ok it’s clearly dumped Argonaute, what else has it dumped?” and “can we see entire suites of
proteins that work in the same pathway that one no longer needs, X, Y and Z”. All right, my
favourite example is that of the RNA-dependent RNA polymerase. These are the second stage
amplifiers of RNAi. They are present in worms (and I happened to work on them), and also
in plants and half the fungi. If you do a phylogenetic survey and say – “well, who has that
pattern of presence or absence?” – humans don’t have it, right, and you say “who else has that
phylogenetic profile?” You end up with phosphoglycerate mutase. It’s in the metabolism – the
world’s most boring enzyme. It takes 2 phosphoglycerates and makes it into three or I cannot
remember, maybe the other way around. It’s isomerization of phosphoglycerate. Ugh! who
cares? Well, biology seems to care. The organisms that have the capability of RNA silencing

Figure 5. Thousands of miRNAs across eukaryotic phylogeny are conserved and regulate nearly every aspect of
cellular function (Credit: Grimson et al., 2008)
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(RNAi) have one kind of phosphoglycerate mutase, and the ones that don’t have another kind.
Haven’t yet figured out why that is, but the phylogenetic profile says that is important. So, we
are working on it and I won’t let go of it. Because, here the phylogenetic profile is so beautiful
that it can’t be unimportant, and I got no clue why (laughs). So that is all computational and I
have had a computational biologist working with me on that for a couple of years now, and we
are continuing to work on it.
VS: So, is it part of the necessary tools for a young biologist to know?
GR: Yeah. I mean I wish I could program, right... (laughs). I went out with this guy Rohan
Murthy to a dinner the other night, and he was telling me that he is the son of the Infosys
guy. He was saying that he spent time at Infosys recently. There are two hundred thousand
programmers, you know. And I said “really? Is the educational system that fantastic?” He was
like “actually no, you know, the programmers they hire, they have to re-educate them for 6
months, to get them to know what they want them to know.” As he was telling me this, I was
thinking maybe that is where I should take a sabbatical. Maybe I could be a programmer in
six months – that would be really good (laughs). I like the idea of being a part of an army of
programmers. “Where did you do your sabbatical?” “Infosys.” (Both laugh). Yeah, I would
love to have a good programmer working with me.
Yuval Tabach is this Israeli guy who did this computational work. I think he got a lot out of
this sort of biological insights that he could get in my lab, and I think, we sort of set him onto
a really good problem.
VS: So he wasn’t trained as a biologist?
GR: No, he really is an informatics guy. He had done a lot of gene array stuﬀ, and we re-tooled
to do this phylogenetic comparison. I think he realized that the signal to noise in these kinds of
things is way better than the 3-fold diﬀerences at mRNA levels. So it’s just much much nicer
data to analyse.
VS: Okay, I think that covers about everything I had in mind. So, thanks a lot for the interview.
GR: Sure. What is the name of this magazine? Resonance?
VS: Resonance. Yes, I’ve sent you a couple of links to the journal.
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