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Hello Dr. Myers, I guess we could go ahead and jump right into our interview.  
 
Sure thing 
 
First question: at the 1996 Bermuda meeting, were you given an opportunity to defend 
your work? 
 
No, I was not given an opportunity to defend my work. The proposal was made by a 
researcher by the name of Jim Webber who was at the Marshfield clinic and myself. We 
asked if we could present at the Bermuda meeting, but they claimed that the meeting was 
too full, and that I couldn’t come. Only Jim was allowed to go. Basically it was primarily 
a mathematical argument. Jim wasn’t prepared to present it because what was really in 
question was the theory behind the idea. I mean he did the best he could. But the report 
that I got from my friends and the lower echelon was that he [Jim] was torn to shreds by 
Lander, who is a mathematician. He [Jim] just clearly couldn’t hold up. So I did not have 
a chance to present or defend. 
 
How did that make you feel? It must have been frustrating not being able to defend it at 
all. 
 
Yea it was. It was clear that this was political. This was about politics, power, fame and 
who was going to run the show. The point was that my proposal would have completely 
upset the applecart. Because it would’ve completely changed the dynamics…which kind 
of goes into your second question.  
 
[Question 2: Some people believe the whole genome shotgun technique did not get 
positive feedback because it did not allow institutions to put their names on parts of the 
genomes. How much of the genome project was about fame, and how much was about 
the actual advancement of medical research?] 
 
I think it’s me who stated that a lot of the genome project was about fame. In the directed 
approach, basically MIT would have been able to say we did chromosome 1. Sanger 
would have said chromosome 2, Baylor would have said we did chromosome 3. So 
everyone would have been able to attach a flag to a part of the genome in the directed 
approach. In the undirected approach I was proposing the whole genome shotgun. The 
only thing people could have done was MIT sequenced 2x, Sanger could say we 
sequenced another 2x, Baylor could have sequenced 1x. So you can see that it is rather 
unappealing right? And the other thing is that it would have been a big technological 
shift. The groups using the existing technology would risk being displaced. And at that 
point in 1996 the major players were already pretty clear. I mean you have to understand 
when the project started in the late 80’s there were about 50 different labs that were 
competing. But by 1996, it was down to 10 places, and by the end of the game it was 



about 5 or so. So I think it was a kind of continual whittling process of who was better at 
sequencing. So by 1996 the players that were at front had a lot to lose. They knew they 
were at the front of the pack, they had the money, they were getting a large share of the 
money. That they were going to play a big part. This proposal, which required a massive 
random shotgun, it was a big enough technological change that suddenly players that 
were dominant would not necessarily be dominant. And there was also the idea of people 
not being able to claim anything. They would have to share amongst the 5 of them. So I 
have no idea whether or not it is true, but I would speculate that. But I think that it was a 
lot of it. It would have shifted who was doing what. I mean to be fair there were genuine 
concerns about whether it would work or not, because it certainly involved risk. It was 
certainly not minimum risk. Even I in 1996 wouldn’t have said lets completely drop the 
existing plan and switch over to this. But I would have said this looks interesting, why 
don’t we do a pilot project. I mean they would not even fund a pilot. An exploration to 
further extend upon the idea. It was just written off completely. I mean I’m a 
conservative guy. I wouldn’t have bet the farm on it. I could certainly understand that 
position. But we could’ve done Drosophila, for example. Or we could have taken some 
other thing that was smaller, around the size of C. elegans at 100 million base pairs and 
see if we could have done it. But they just shut it down. They basically just said you’re 
nuts just go away.  
 
Wow ok. 
 
But when Celera formed in 1998, they would bet the farm on this thing, and it was a 
high-risk play. But it was exciting. The government has to spend money wisely but this 
was private industry. They could spend money any way they wanted. But the total cost of 
sequencing the human genome was about 100 million dollars, not 3 billion dollars. That 
was the budget. The public sector spent 3 billion dollars. So a lot of that was money spent 
on technicians, machines, and equipment. At least in our hands, it was already down to 
100 million. I think an interesting question to ask is why would Perkin Elmer put 300 
million into Celera. Why would they decide to form a company to sequence the genome 
using this risky protocol with 300 million dollars right? Especially given that there was 
risk. I mean I certainly thought that the risk was a lot lower than everybody else, but even 
I said that I couldn’t be certain. I was pretty confident, but I wasn’t a 100 percent. But the 
company did it - Sorry I’m not answering your questions. Do you mind if I just kind of.. 
 
Oh no it’s absolutely fine 
 
I think it’s important to understand why they sprang for the 300 million. We have to 
understand that the company owned Applied Biosystems which was the prime 
manufacturer of sequencing machines. And Applied Bio had been the dominant company 
for a long time. They had 70-80 percent of the market share. What happened was that 
around 1997 there was an advance in the sequencing technology where machines went 
from being slab gel to being capillary gel. And there were certain clear improvements in 
having a capillary gel instrument. Some of which was about cost, and some of which was 
about accuracy and readability. Amersham was the first out with a capillary gel 
instrument, and was gaining market share over Applied Biosystems which was owned by 



Perkin Elmer. So in other words, in 1998, Perkin Elmers was losing market share. Perkin 
Elmers wanted to build a capillary machine but they were behind. So what they did was 
they formed Celera because it was going to use their machines. It was a product 
endorsement and a teaser for their machines. In other words, they were going to build a 
company that was going to showcase their next generation machines, and also threaten 
anybody who didn’t have their machines. It worked brilliantly because all of the public 
sector guys bought Perkin Elmer instruments shortly after Celera was formed, and Perkin 
Elmer regained market share later that year. So it was all really brilliant because they sold 
a billion dollars worth of sequencing instruments against a three hundred million dollar 
investment in Celera. So in some sense whether or not Celera sequenced the human 
genome didn’t matter. From a business strategy point of view, Perkin Elmer got what 
they wanted by getting everybody to buy their machines. Does that make sense? 
 
Yes, that does. 
 
I thought that was pretty damn smart. And it was just gravy when we pulled the genome 
out of the hat. *laughs. 
 
That really was a manipulative strategy that they employed. 
Speaking of Celera, I’d imagine a lot of pressure when you were making the algorithm to 
put together the DNA sequences. Were there any specific moments of panic or stress?  
 
Well, yea there were. I mean there were a lot of them actually. I would say generally that 
three-year period was the most intense period of my life. I think I aged 10 years over a 
year. But I would do it all over again. It was also the most exciting period of time. There 
were a number of days when I would come into work and something came up and there 
would be a huge grip in my stomach. Because you know I was a professor and an 
academic, but suddenly I am asked to hire 30 people, guide a multi-million dollar project, 
I am supposed to talk to the vice president of IBM, and even buy hardware. I wasn’t even 
a hardware specialist. I had to decide what and where Celera was going to buy to the tune 
of a few million dollars. You know, that was a lot of responsibility. So there were a lot of 
things like that where I was put into a lot of situations at a very high level where I hadn’t 
had prior experience. You know, in terms of setting up a company, hiring a large group 
and running it. And in terms of the algorithm, I had been working strategies, and I had 
been thinking about a top-down strategy, which is what I had outlined in the Weber 
paper. The interesting thing was that I was actually flying over to Palo Alto and I was in 
the plane and we [Granger Sutton and I] were discussing what sort of strategy we were 
going to propose. And we actually came up with the idea of using the bottom up strategy, 
the chordal collapsing graph that I had come up with in 1992, and it kind of just went 
from there. That was in my sweet spot. I did pretty well with all of that stuff. It was 
interesting. It just kind of all came out of me. But I would say that one of the most 
stressful points was when we were sequencing Drosophila, which was our pilot project. 
Drosophila is about a 100 million base pairs, about 1/30th of the size of the [human] 
genome. And I knew what was going to happen. There were a couple of problems. One 
was that we had no data. Mark Adams was working on the pipeline. The thing was, once 
we had these machines working, we would have all the fly genome [data] in two weeks. 



But suddenly we would have all the data, and everyone would be asking me to assemble 
it. But we would had to have built software, so how were we going to build it? We had 9 
months to build this, but we had no data to test it on. So we had to do everything with 
simulations. I spent a week of my time to build a simulator. I broke it down to the phases 
I thought about. I must say, I think the one thing that I did very well was that I thought 
very carefully about orchestrating the effort, so a dozen people could work 
simultaneously on different parts of the assembler and have it all come together.  So in 
other words I broke down the job into a collection of modules, and I personally wrote the 
communication interface between the modules. I then worked on the designs for the 
modules, and had the individuals write the code for them. But the problem was we got the 
data from the fly, and all our simulations were working great. We put in the actual fly 
data and it was crap. I mean, crap came out. And we were like what the hell is going on? 
We spent literally three days trying to figure out what was wrong because everybody was 
breathing down our neck. It turned out, I actually can’t remember the exact nature of the 
bug. It was in the overlapper module. It was some kind of fairly simple bookkeeping, but 
it was critical. So what was happening was that the overlapper was missing all of these 
overlaps that it should have been getting. So we weren’t getting an assembly. And I 
would say that those three days were exceedingly stressful.  
 
Oh I would imagine.  
 
And then we fixed the bug and all of the sudden it was like yay! And I mean it came out 
pretty good! We built this assembler including the hardware the software and everything 
in one year’s time. Think about that, it was a huge piece of code. And it was only twelve 
people. We worked our asses off. We were putting in 16 hour days. You know, I should 
go back and reconstruct exactly what that was. I should remember that.  
 
I think that the other moments that were really incredibly stressful for me was that 
moment when my world was just turned upside down. It was after the sequencing of the 
human genome, when Sulston, Lander, and Waterston wrote their PNAS perspective 
basically claiming that we couldn’t have assembled the genome without their data, that 
we hadn’t really done anything, and that in fact our method hadn’t worked. I mean that 
was basically the point of it. They basically made some very specious arguments and 
speculations, and then a simulation that was basically a card trick. Lander did it. I would 
say that was the worst moment for me. It seemed mean spirited. 
 
Mhm, and it was very harsh. 
 
Yea, because I mean it had worked brilliantly on Drosophila, and it worked on human. I 
mean yes, we used some of their data but we did our own assemblies. And their 
arguments were specious. We agreed, you know? Clinton had basically ordered Venter 
and Collins to work it out. And there wasn’t supposed to be a war. We were supposed to 
go to the White House, shake hands, and let that be the end of it, right? And that 
happened. But then about 3 months after those guys came gunning for us. I mean they 
were really gunning for Craig, but they were trashing my work. I had put the data 
together, but they were saying that didn’t work. Even the people I know. I was in the 



public sector before I was in Celera. These were people I thought were my friends. These 
were my colleagues. And they came after me so hard, and they were dishonest. The 
arguments they made were dishonest. They were disingenuous. In fact I could come to 
Duke and teach a course about that perspective [article] and expose all the lies in it, and 
point out “this is how you can lie as a scientist”. It was perfect example of how to lie 
about the statistics, the numbers, and the simulations. I mean it was really quite masterful 
in its deceit. And the other thing was that the PNAS asked us to write a perspective of our 
own to give us the floor. The person who was editing this was Nick Cazarelli from 
Berkeley. These were perspectives, in which it inherently means it is an opinion piece, 
which means you don’t have to give all of your data, not a scientific publication of 
record. I put in facts and figures that clearly showed that we had assembled more of the 
genome than the public guys, that we had a better assembly, and that we had a lot of 
information that they didn’t have. It was completely compelling. But he [Cazarelli] would 
not let me publish that. In the perspectives that Lander and the other guys did, they had 
this figure. And one of the ways in which they lied was that they drew things completely 
out of scale. I pointed out that you couldn’t let them do this; these things are completely 
out of scale. He ignored that. He let them publish their perspectives exactly as it was, and 
he made me remove my best punches from our perspective. It’s really hard to describe. It 
wasn’t so much panic, as it was stress. It was like everything that I believed in as a 
scientist and as a mathematician about fair play, about integrity, about standards of 
conduct, was shattered. I just felt so violated. I felt as if I had been shit on. To this day I 
do not forgive those guys. I must say, I am pretty easy going and forgiving. I mean I’m 
not burning up because of it anymore, but the point of the matter is, I don’t trust Lander 
as far as I can spit. He pretty much showed who he was. I forgive Waterston and Sulston 
more because they’re not mathematicians. I don’t think they understood. I think of 
Waterston as kind of like the village idiot that kind of just bought whatever Eric was 
saying, and just wanted to be on his side. So that was about fame. That was all about 
fame. Those guys were trying to knock Craig out of the running for the Nobel. That’s 
what they were trying to do. I’m pretty sure. I mean that’s what I would speculate. But it 
was just ugly. It was just really the ugliest piece I had ever seen. I had just finished doing 
the work of a lifetime. This was probably the most important piece of work that I had 
done, and I pulled it off. Everybody does it my way now. Everybody uses whole genome 
shotgun sequencing without question, right? If it had been such a disaster, then why is 
everybody doing that? Like oh, their guys could assemble it, but I couldn’t right? I mean 
one of the best computer scientists in the country can’t do it, but one of their guys from 
the public sector who has a PhD from MIT can? Not the A league, if I can be somewhat 
arrogant. So you can tell I get mad every time I think about it. I guess I still haven’t 
completely healed.  
 
I mean that’s completely understandable.  
 
*laughs It was just ugly, just ugly. They were just so ugly in terms of their behavior and 
what they were doing. But you can see it from my perspective right? It was supposed to 
be my crowning moment. It was the thing where I really pulled it off. And then these 
guys just shit all over it right? And they’re my peers! People I wanted to have respect me. 



So I wouldn’t say that was the most panicked moment, but I would surely say it was 
stressful. Anyways enough of that. I want to forget it.  
 
That just shows how bitter the race was, and wow it just amazes me. 
 
Well the race was done, it was just a pissing match for who has done what. They were 
trying to elbow their way into history.  
 
That just suprises me. wow, ok. 
 
And they won’t tell you the same story. Its going to sound good, and you’re going to 
have to figure out who to believe. Like all things in human relationships, they probably 
did not think their behaviors were as bad as I think I do. They probably thought what they 
were doing was somehow right. And that’s what human beings are; they convince 
themselves that what they are doing is somehow right. They’ve got a rational, and they’re 
smart people. They’ll have a good one. But it’s still a rational. What they did was ugly. I 
don’t think it’ll ever come to light, really. I mean I’m telling you, and it’ll remain in your 
archives, but I don’t think anyone will really know the story. Well anyways, ok.  
 
Ok, moving onto the next question, you had the vision of sequencing the genome using 
computers, while the others used the divide and conquer tactic. What made you think 
differently from others? I understand that you were originally a computer scientist, but 
was that the main reason? 
 
No, it’s not really about me being a computer scientist, or them refusing to use 
computers. The approach that we were advocating was a different protocol. So it wasn’t 
about computers or not computers. It was about whether or not to use the divide and 
conquer tactic. So there is this idea of shotgun assembly right? You basically get a 
collection of pieces like a jigsaw puzzle and you have to put them together. Everybody 
believed they could solve a 1000 piece jigsaw puzzle. So the public’s approach was to 
take the human genome, break it down into smaller chunks, and each of those chunks 
were shotgun sequenced. Each chunk would involve solving a 1000 piece puzzle. But 
they had to solve 50,000 one thousand piece puzzles. But they felt that they could solve 
the 1000 piece puzzles, and that once each of the 50,000 pieces were solved, they 
believed that they can simply put them all together. Whereas I said no, forget about that. 
Lets just do one 50 million-piece puzzle. Forget about all of the mapping and dividing 
part. That’s a very expensive step; you are never going to get your 50,000 pieces. So their 
whole approach depended on them being able to build what’s called a physical map for 
the human genome. I just said no, forget that intermediate step, just go ahead and shotgun 
sequence the entire genome. And generate 50 million pieces, and put them together. What 
everybody said was that you couldn’t solve a jigsaw puzzle that big. So you’re right, 
what I was proposing was a much more daunting computational problem. But I felt that it 
was solvable. Whereas they did not. There is a lot of detail in all of that. People were 
making assumptions about it based on certain theories and the nature of the genome. But 
I had been thinking about this problem since 1985. I built the assembler for the 1000 
genome piece puzzle, and I was building the 3rd generation of my software. In 1993-1994 



I was thinking in a different perspective and I started having a number of insights that 
things weren’t quite like people were saying. So when Jim called me in 1995 and said 
what do you think about [shotgun] sequencing the human genome, I didn’t dismiss it. I 
said well, lets look at it. And I did a number of simulations and I thought about it really 
hard. What I realized in 1995 was that a certain amount of the genome was repetitive. It’s 
the repeats that make the problem hard. If the genome were a unique string all the way 
the problem would have been easily solvable. It turns out that the human genome is about 
7-10% that is repetitive enough that it would gum up the works. What I realized is that if 
I can build an assembler that can identify which parts were repetitive and which parts 
were not, I could solve the problem. I don’t think anybody understood that simulation. 
Phil Green who was the public guru on the other side wrote a brilliant- well actually it 
wasn’t brilliant, it was stupid- He wrote an entire article about why the approach 
wouldn’t work, and why my simulation didn’t really show anything. But he missed the 
point. What he did was he made a brilliant argument for why his software wouldn’t solve 
the problem. He gave a brilliant argument about his ideas on how to do assembly because 
he was the leading expert in assembly on the other side. He gave a brilliant exposition on 
why his assembler wouldn’t work, and it truly wouldn’t work. But he basically 
misunderstood the critical point, which was that IF one could separate the repetitive from 
the non-repetitive parts than I could build an assembler. And what I hadn’t done was that 
I hadn’t figured out how to separate the repetitive DNA from the non-repetitive. In fact 
that was the main thing that I worked out while I was at Celera. And it turned out that it 
wasn’t that hard. I always felt that I could do that. Pretty much from looking at the data, I 
was going to be able to figure out what was repetitive and what was not. But I hadn’t 
worked out a specific mechanism on how to do it. And once we had done that, it worked 
exactly as my simulation showed it would. And it worked out exceedingly well. The 
simulation showed like 99.7%, and I think we got like 97.8%, which is not bad for 
reality. So that’s why I was confident. And the other thing was that it was just plain 
exciting. The arguments that I was getting against it were not rational arguments. They 
were not reasoned mathematical arguments. They were basically trying to fluster. They 
were emotional arguments. They were grasping at straws. Green would say “well, the 
human genome is 50% repetitive. I mean he’s quoted on the New York Times saying 
this. But this was a gross mischaracterization. The genome is 50% repetitive if you 
consider things that are highly diverged, ancient highly diverged; you would have to look 
incredibly hard in order to see that these things are actually related. And he was saying 
that is a repeat. No, at the level of DNA sequencing things aren’t repetitive unless they 
are 97% identical. If you look at the human genome, and ask how much of the human 
genome is 97% identical, then it is just 7% or so. So that’s what I mean when I say 
confusing the facts. You have to be so careful about your details. What he still said was 
correct if you considering something that is 65% identical to be a repeat. Anything that is 
less than 97% identical is easily separable. Really, when you are covering science, you 
have to be really careful. The assumptions are incredibly important. He was making a 
statement that sounded to be prima facie. But it was actually a totally irrelevant fact. So 
what I was mostly worried about was the artifacts. Because when you are sequencing 
things go wrong in the factory. Things get lost and there is a certain error rate. What 
happened in 1998 that was really important was that these new sequencing machines 
came out, and because they were capillary gel, they got rid of one of the biggest 



problems, and another thing was that the 64 bit computers were just coming in. So 
suddenly I had a machine where the random access memory could be larger than 2 
gigabytes, which I needed. So all of these new technologies had just started coming at the 
sweet spot where I really knew that I could use these things. I think in '96 whole shotgun 
genome sequencing held a lot of risk, but by 1998 things were rolling my way in terms of 
the quality of the data that I needed to do this 50 million piece jigsaw puzzle. A little 
sugar in the tank really hurts when you can’t recognize the sugar, to use a rough analogy. 
By 1998, the sugar was getting down to levels where I knew I could get over it. So I think 
that answers questions 5 [How were you able to remain confident about your sequencing 
method while everyone denied its credibility?] and 6 [Were there any technological 
barriers keeping you from finishing the work?]. The nice thing about '98 was that the 
technological barriers were collapsing.  
 
Question 7 [Would you say that the race between the public and private sectors helped to 
increase the rate at which the genome project was completed?] yes it definitely increased 
the rate at which the genome project was completed. When we entered the scene, 3% of 
the human genome had been sequenced in 1998. The public sector of the project stated 
that they would complete the project by 2005. We announced the genome in 2001. We 
arguably sped it up by a factor of 4 years. Congress really brought out the money, and 
that was the best thing that happened to them. Their budget tripled, and they started 
moving. They stopped being a leisurely business. o yea, the competition definitely sped 
things up. We finished in three years,  not 7. In fact at Celera we did the fly, mouse, and 
human genome. We announced the human genome, and three months later, we had the 
mouse. It took the public sector another 2 years. The only reason they got it done was 
because they switched to the whole genome shotgun technique. They switched to our way 
even though our way supposedly didn’t work. And it still took them 2 years because it 
took them that long to realize that they needed to switch.  
 
And I think that this shows the bitterness from Lander and them. For me, that was pretty 
damn bitter.  
 
Yes, I never quite fully saw how bitter things get until you gave me an insight on this. 
 
Yeah, when I read the draft for their PNAS, I just utterly felt like a complete idiot. I just 
collapsed. The level of depression that kind of swept over me was pretty incredible. It 
was just a strong mixture of being really angry and at the same time being just 
heartbroken. 
 
Of course, after all of that work….  
 
Yes.. 
 
Ok, well thank you so much for your time Dr. Myers. 
 



Sure, in fact its always kind of fun to go back there. In fact I need to remember exactly 
what that bug was about. That is a good story. Maybe I should write a story, I don’t 
know. I just don’t feel like writing a book, you know.  
 
Yes, thank you so much Dr. Myers! 
 
Yea sure. That was fun. Byebye. 
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