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Researchers at the University of Adelaide, Australia, and the IGSP Center for Genome Ethics, Law &
Policy, Duke University, are engaged in research on the Bermuda Principles for sharing DNA
sequence data from high-volume sequencing centers. You have been selected for an interview because
we believe that the recollections you may have of your experiences with the International Strategy
Meetings for Human Genome Sequencing (1996-1998) will be interesting and helpful for our project.

We expect that interviews will last from 30 minutes to much longer, but you may stop your interview at
any time. Your participation is strictly voluntary, and you do not have to answer every question asked,

Your interview is being recorded and we may take written notes during the interview. After your
interview, we may prepare a typed transcript of the interview. If we prepare a transcript, you will have
an opportunity to review it and to make deletions and corrections.

Unless you indicate otherwise, the information that you provide in this interview will be “on the
record”—that is, it can be attributed to you in the various articles and chapters that we plan to write, and
thus could become public through these channels, If, however, at some point in the interview you want
to provide us with information that might be useful for us to know, but which you do not want to have
attributed to you, you should tell us that you wish to go “off the record” and we will stop the recording.
We will, however, take notes for our own use. When you are ready to go back “on the record,” we will
resume recording.  Anything you say while “off the record” will not be on the audio recording and
therefore will not appear in the transcript.

All materials from your interview (audio recording; transcript; interviewer's notes) will be available
only to members of the research team affiliated with this project, unless you consent to their wider use,
as described in the paragraph below. The digital materials will be maintained in a secure, HIPPA-
compliant drive at Duke University. The paper materials will be stored in a locked cabinet.

In addition to the scholarly articles and chapters that we plan to write, we also hope to create a resource
for other scholars and members of the public. We plan to post some of our research data to online
digital archives. While we will use your “on the record” comments to inform and write our articles, we
will not post your interview transcript or audio recording online unless you give us permission to do so,
in a separate agreement, At the time we send your transcript to you for review, we will also provide a
consent form asking your permission to post your interview transcript and/or audio recording online.
The form will provide you with different options for how, when, and with whom the materials may be
shared. You will, of course, also have the option not to share the materials beyond the Duke and
Adelaide researchers.

One risk of this study is that you may voluntarily disclose identifiable information that later could be
requested for legal proceedings, or otherwise be used against you. Please take this into consideration
when you are speaking. There may be other risks associated with your “on the record” views being
made publicly available, such as having your views mischaracterized or misunderstood.
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The main benefit of participating in this study is ensuring that your side of the story is properly
portrayed in this history of the Bermuda Principles, which have become a model for open and
collaborative research in genomics and other fields.

To help us protect the privacy of those parts of your interview that are not public, we have obtained a
Certificate of Confidentiality from the U.S. National Institutes of Health. With this Certificate, we
investigators cannot be forced to disclose information that may identify you, even by a court subpoena,
in any U.S. federal, state, or local civil, criminal, administrative, legislative, or other proceedings. We
researchers can use the Certificate to resist any demands for information that would identify you.

The Certificate cannot be used, however, to resist a demand for information from personnel of the
United States Government that is used for auditing or evaluation of federally funded projects or for
information that must be disclosed in order to meet the requirements of the federal Food and Diug
Administration (FDA),

A Certificate of Confidentiality does not prevent you or a member of your family from voluntarily
releasing information about yourself or your involvement in this research. If an insurer, employer, or
other person or institution obtains your written consent to receive research information, the researchers
may not use the Certificate to withhold that information.
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If you have read this form in its entirety and agree to the interview and its terms, please sign and date
above.

Contact information:

Rachel Ankeny, Ph.D. (University of Adelaide)
rachel.ankeny@adelaide.edu.au
+61-8-8303-5570

Kathryn Maxson, B.S. (Duke University)
kat.maxson@duke.edu

(919) 668-0791

Robert Cook-Deegan, MD (Duke University)
bob cd@duke.edu

(919) 668-0790

If you have any questions about your rights as a research subject, you may contact the Duke University
Institutional Review Board at 919-684-3030 or ors-info@duke.edu.
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A short while ago, you participated in an interview with investigators engaged in a research project exploring the
history and consequences of the Bermuda Principles for DNA sequence data sharing. We have prepared a transcript
of your recorded interview. As indicated in the Informed Consent statement for this project, you now have the
opportunity to review this transcript and make deletions and corrections.

Your transcript has been sent to you in either electronic format (via Dropbox.com or e-email communication) or
hard copy format (via postal service). Please follow the instructions provided with your transcript when making any
changes and when returning the document to us. These instructions are specific to the format in which you received
your transcript. 1f you do not want to make any changes to the transcript, please let us know at the time you return
this permission form to us.

In addition to the use of your interview materials in our research, we seek your permission (subject to any
restrictions you impose) to place the edited, written transcript of your interview, and any related documents, on the
Internet in institutionally affiliated, digital archives.

These archives may include:

e  Archives affiliated with the Institute for Genome Sciences & Policy, Duke University.

e  Archives affiliated with the Duke University Libraries.

e  Archives affiliated with the Genentech Center for the History of Molecular Biology and Biotechnology, a
part of the Cold Spring Harbor Laboratory (CSHL) Archives,* or

e Archives associated with the Human Genome Archive at Georgetown University.?

Members of the Duke University community, students, faculty and staff at other institutions, or members of the
general public may access these digital archives for purposes unrelated to this research project on the Bermuda
Principles. Typical research uses of interview materials include scholarly or other publications, visual presentations
(i.e., powerpoint presentations), exhibits, class projects, or websites. However there may be other uses made as well,
since the materials will be available to the general public. Investigative reporters and lawyers engaged in or
contemplating litigation have, for example, used the Human Genome Archive at Georgetown.

Your permission to post the edited, written transcript of your interview, and any related documents, to a digital
archive is completely voluntary. Unless you consent to their wider use, all materials from your interview will be
available only to members of the research team affiliated with this project.

The form below provides you with different options for how, when, and with whom your interview materials will be
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In the meantime, all digital materials are maintained in a secure, HIPPA-compliant drive at Duke University; paper
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of documents) to maintain the security of your materials during exchanges amongst the Bermuda research team and
between researchers and interview subjects.

! The Genentech Center at Cold Spring Harbor Laboratories was established in 2006 with a gift of $2.5 million from Genentech,
commemorating the 30th anniversary of the company’s founding. The mission of the Genentech Center is to identify, acquire,
preserve, promote, and provide centralized access to the original papers, correspondence, and research materials of the individuals
and institutions that were crucial to the development of molecular biology and biotechnology.

2 The Human Genome Archive at Georgetown University was established in 1988 under a grant from the National Science
Foundation, and was long associated with the National Reference Center for Bioethics Literature and other international resources
supported by the National Library of Medicine and other components of the National Institutes of Health.
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Interviewee: Jean Weissenbach

Date, location, method : 09 February 2012, Durham, NC, by phone
Interviewers : Kathryn Maxson and Robert Cook-Deegan
JWeissenbach: Did I get the list of questions?

KM: You know what, [JWeissenbach], we might not have sent them to you. So let me email
them to you right now. And you know, it’s just a very loose list.

BCD: Yeabh, it actually doesn’t matter too much because what we’ll do, we don’t follow it as
a script. What we do is we use it for us to make sure that we’ve covered all of our bases. So
the easiest thing to do probably is to just ask you kind of an open-ended question of what you
remember about the meeting, why you were invited, who invited you? Kind of what the
general context was and what you were expecting. So that’s a whole bunch of questions there.
But if you could just give us your first impressions of your participation then we can ... we’ll
just make sure that we cover all the bases by following our list of questions.

JWeissenbach: Okay. I think the first meeting was of course the most important one and
people were invited. It was mainly the Wellcome Trust and NIH who tried to have together a
number of international scientists who were involved in the project, notably in the early phase
of the project the mapping phase. And I was very heavily involved in this mapping phase. My
own contribution was part of a larger [Inaudible] initiative that was supported in the early
nineties by the French Muscular Dystrophy [Inaudible] Association (AFM Association
Frangaise contre les Myopathies) aiming at the establishment genome maps. A new
laboratory, Généthon, was created for this endeavor, which comprised a genetic map based on
microsatellites (my project),a physical map based on a collection of YACs (this project was
led by Daniel Cohen), as you probably know and a third project on human cDNAs (led by
Charles Auffray). And because of that I think I was invited to this first meeting. Because also
obviously the organizers wanted to know what were the positions and if the various other
countries, (apart of the U.K. and the States), would be partner of the project. So there were a
number of Japanese investigators, there were some German investigators also. And I think
that was it. So we were mainly five countries at the first meeting and a representative of the
European Union Commission.

And of course to me this was very important because at that time I was just discussing with
the French Ministry of Research about the possibility of the creation of a French sequencing
center that would take part in the project. Because this was not decided at that time. And so it
was very important for us to take part to that meeting at least for that reason. And since we
had been very heavily involved in the earlier phase, the mapping phase supported by a private
initiative, it was important that the second part would be supported by the government.

BCD: And how far along were you in the mapping, and had you already built up a
sequencing capacity and was there an expectation that the Généthon group would be heavily
engaged in that part of the project? Were you basically also kind of in transition to high
throughput sequencing at that point?

JWeissenbach: No, not really. We had done some sequencing and we had a reasonably sized
sequencing capacity at that time. But this sequencing capacity was essentially for developing
genetic mapping markers. And to a lesser extent to provide sequencing support in a number of
collaborations with French investigators that were searching for disease genes. And so we had
some expertise in sequencing but it was not that important. For instance, certainly less
important than the TIGR operation at that time. Especially I think we were not really
streamlined in those days for the bioinformatics aspects. But for the rest, we knew we could
certainly deliver.
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BCD: And where were you in the physical mapping and genetic linkage mapping at that
stage?

JWeissenbach: 96 was the end of the genetic map. I think we published our last paper in 96
in Nature. This was the last version of the map with a little bit more than 5,000 markers. The
physical map was certainly not very satisfactory. And so the group of Daniel Cohen was
working on a new version. We always were collaborating with other groups. I was
collaborating with other groups, especially with the group of Eric Lander for his physical
map, providing him a number of mapping reagents. He could obviously have access to the
markers that were publicly available but there was also a collection of markers that we didn’t
really develop for genetic linkage mapping, but that could be useful for physical mapping. So
we exchanged, we gave him those reagents. I think this was in 95 or so. And this was a tool
to improve his own map. He also greatly benefitted from the development of radiation hybrid
cell lines that we developed and characterized in collaboration with Peter Goodfellow.

BCD: And do you remember who invited you?

JWeissenbach: I think it was the Wellcome Trust. I think it was either Michael Morgan or
John Sulston.

BCD: Okay. And so going into this meeting what was your expectation? So you’ve finished
or you’re in the end stages of the genetic linkage map. You’re in full bore trying to construct
physical maps and you’re thinking about DNA sequencing. What did you expect this meeting
to be about, and what was your thinking about what was going to be accomplished in
Bermuda?

JWeissenbach: At Généthon, obviously we knew that the French Muscular Dystrophy
Association would not go further than mapping in genomics, and had other plans, which were
mainly around finding disease genes. And so at that time in *96 we had a program on
identifying genetic disease genes. And this was our goal in those days. But I was feeling that
the French Muscular Dystrophy Association was not convinced of the utility of this work,
which was positional cloning. But they were essentially interested in gene therapy already at
that time because they wanted to cure the diseases, not so much to find the cause. It was more
important for them curing patients for diseases were the gene was already found (like
Duchenne Muscular Dystrophy) than to find new disease genes. And so I was having
discussions with the ministry of research who was convinced that they had to become
involved in this project and to take part, and so that at least there would be some French
participation to the sequencing project. And so it was to me a sort of ... I don’t know if you
say this in English ... a sort of hinge situation.

BCD: Yeah, you're in transition among your ...
JWeissenbach: Exactly.
BCD: ... your funding groups have slightly different objectives and you’re trying to make a

transition to keep both sets happy, I presume. And both do disease gene hunting but also
participate in the genome project.
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JWeissenbach: Exactly. And so since we had those discussions with the government I think it
was very important for us just to be present to know what was going on and to try to become a
member of the club. And so this was the first reason why I went to Bermuda, to the first
meeting.

BCD: So I presume then you were ... the main thing we were just trying to figure out is,
what did you actually expect to have happen? From looking at the agenda for the meetings it
looks like there a session that David Cox chaired that was focused on the mapping efforts, like
how much has been done and who’s done it and how complete is it and how accurate is it.
And it looks like you did a presentation in that ...

KM: [ think he did.
BCD: ... part of the meeting.
JWeissenbach: I don’t remember, but it’s possible, yes. Even probable.

BCD: But do you have any idea ... when you went into the meeting were you thinking, oh
this is setting an agenda for who’s going to do what?

JWeissenbach: Yes.

BCD: We’re trying to coordinate work and we’re going to set up ... what we’re trying to
capture is kind of what people were expecting to happen when they got the meeting room and
what they were trying to accomplish.

JWeissenbach: I think it’s clear that we were all expecting a sort of division of work. If we’re
all going to participate to the project we had to know who was going to do what. And so this
obviously was I think the main thing we had mind. Probably more than the aspect of data
sharing and of intellectual property, et cetera. So it was more the technical aspects, I think,
that we were interested in. But I think that Wellcome Trust, especially, had other thoughts in
mind.

BCD: And how significant did ... obviously a lot of task allocation happened there and there
was divvying up of things. And it sounds like on the mapping part, the genetic linkage part,
there wouldn’t have been much discussion about, let’s finish that up, because that’s already
well underway. In fact it’s nearing completion. It sounds like there was still a lot of physical
mapping going on at your place. So could you talk just a little bit about what your role was
relative to the other folks that were also doing different versions of physical maps and that
sort of thing?

JWeissenbach: I was not directly involved in physical mapping. I was essentially providing
reagents to groups, either Daniel Cohen group at Généthon or Eric Lander’s group at the
Whitehead Institute. So we were essentially collaborating with those groups in providing
material for mapping. So mainly markers that were already on the genetic map. And we can
say that the physical map was anchored on the genetic map.

We were seeing that the map that was based on the YACs (yeast artificial chromosomes) from
Daniel Cohen, had some major problems because of rearrangements in those YACs. While
the map of Eric was essentially based a number of independent approaches and reagent
sources. But essentially what he had tried to do, was to order as many markers (STSs) as
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possible on the physical map. And we were all convinced that we were not going to use those
Y ACs for the next step. Since the sequencing strategy, as you know, was based on cloned
DNA fragments the first efforts that had to be done in those days were to have collections of
reagents for the physical map which were more reliable than the yeast artificial chromosomes.
And so there was, I think there were a number of participants in this meeting talking about
BAC clones and indeed it was those BAC clones that soon after turned out to be the right
support for the physical map and the right material to do the sequencing.

Now there were probably several strategies which were possible. One was to order the
different clones based on fingerprinting. So essentially based on cutting the different
fragments and seeing what were the overlaps between the different BAC clones and trying to
reconstruct by comparing the different fingerprints, the entire chromosomes. And this was a
difficult task and this was essentially the task that was carried out by the Wash U group led by
John McPherson and Marco Marra. But I think it was in 96 we didn’t have the, or we just
were getting, the first collections of BACs because there was another aspect which was a
ethical aspect about the individual that would be sequenced. And that those individuals had to
be aware and free willing. They had to give informed consent about the fact that their own
genome could be cloned and used for the physical map and later on for the sequence.

So I think they set up an entire procedure based on taking a small number of individuals, and
among those just taking one at random. That was the person whose genome would serve for
the mapping and sequencing. And also I think, we had two categories of clones from different
origins, in one case it was a collection that was based on immortalized lymphoblasts, and this
was not what Lee Hood was willing to have because he wanted to have fragments that were
not rearranged in the regions of [amino globulins] immunoglobulin genes and T-cell
receptors, et cetera. So they had another source of DNA, fibroblasts.

KM: So it sounds like obviously you all were talking about science for almost the entire
meeting. And I’'m wondering if you were present in the last session of the 1996 meeting
where there was a whiteboard that John Sulston was writing on about what became these
more philosophical Bermuda Principles. And if you were, what it felt like to be in the room
and what was your reaction to what was happening.

JWeissenbach: I think this discussion started on the first evening already. And so I think we
had several parts of the meeting that were really dealing with those issues. And on the first
evening I think we already were discussing about the non-taking intellectual property and
releasing the data as soon as it was produced. And then of course we had ... another session
that was probably more formal on this aspect, which was the last day. And I was present, yes.

KM: And what did that feel like? So if you all had been talking about it, if not formally at
the meetings but at least afterwards, over beer or whatever, what did that feel like? Did it
seem tense in the room? And what was your reaction? And I’m also interested as well in if
you anticipated any challenges coming from your research ministry in France about funding
research where the data would be released immediately into the public domain.

JWeissenbach: Yes, I think this session was quite tense. And also obviously we could see that
some people could not really make commitments, and I was among those people because we
hadn’t addressed this in any discussion before. I hadn’t discussed those aspects with our
funding body, which would be the Ministry Of Research. And when I came back I just said,
we have to adhere to those rules unless we won’t be a member of the club. So this, I think this
was quite easily agreed. I think that other partners had great difficulties, and these were the
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Japanese and the Germans. Because the Germans had a pressure from the German
pharmaceutical industry that the data produced in Germany should first be analyzed for
purposes that were for interest for the industry.

BCD: And were INSERM and CNRS on the same page and were you actually talking to both
of them? Or was it just one of them?

JWeissenbach: I think INSERM missed entirely the project. I think they were far from
anything. I think they thought they don’t have the financial support to take part in this
endeavor. For CNRS, I think it was simpler for CNRS. I was a CNRS fellow so they were
happy that I was involved. And so at CNRS it was quite easier.

KM: So how did the process work in your conversations with the research ministry when
you got back after the 1996 meeting? Did you sit down and have a meeting with the folks in
the government? Or how did that process work? How did the communication ...

JWeissenbach: We were two people at the Bermuda meeting. The other one was Jean-Marc
Egly, ... he was not at all involved in sequencing. But he was asked by the Ministry to write a
report on sequencing, on the policy and the strategy that France should adopt for sequencing.
Because we had a debate here in France between a number of people that were in favor of a
distributed facility in several places. And there was the other side, and I was strongly in favor
of this other aspect, which was to have a centralized facility. Because a centralized facility for
such an operation was much more efficient. So we had this debate and there was a small
group working on this. And there was a first report that was in favor because most of the
participants to this group were in favor of this center divided into a number of places. And I
was of course very unhappy about that. But the government was also unhappy because in their
mind the entire operation had to be differently managed,.

So they asked for a second report that was made by Jean-Marc Egly. And this is the reason
why I informed Jean-Marc that I was invited to this Bermuda meeting and that it would be
good that he could come to this meeting. So just to go back, Jean-Marc was writing or had
almost finished a report with the opposite conclusion, and he mentioned a number of facilities
that were already working, like the Sanger Centre. And he was convinced that it had to be
done in a centralized facility. So Jean-Marc Egly came with me at this Bermuda meeting and
so he reported to the government. I didn’t report to the Ministry. So he did that and I think he
convinced them that if we want to be on the map we have to agree with the Bermuda rules.

BCD: So it sounds like there were two reports that maybe we should follow up on for your
government. Do you have any idea where we might get hold of those?

JWeissenbach: Just to go back to this meeting that we had, you were attending this meeting a
few years ago that was convened by Jim Watson on the history of the human genome project.

BCD: Yeah.

JWeissenbach: And I came back with the idea to try to organize things in France and to
collect as many documents from the early days. So those documents, have been collected and
those reports, I think, must be among those documents.
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[Note: These reports were on file at CNRS, and are now available through DukeSpace.]

BCD: So one question that comes out ... so these sharing rules, it sounds like they started to
be discussed the first night of the meeting.

JWeissenbach: Right.

BCD: Then there’s ongoing discussion and there this meeting, there’s this final session
where there’s an attempt to kind of ratify a set of principles, what’s become known as the
Bermuda Principles. Could you just ... you’re in an interesting position because you’re trying
to do two things. One is you’re participating in this infrastructure process. But you’re also, it
sounds like, right on the verge of being involved also in disease gene hunting in a pretty
serious way. In fact, you’d been doing that, right? And the data sharing rules under those two
different frameworks might be quite different. Did any of those thoughts cross your head
about how do I do this, do I have to do two different ways of managing my data depending on
whether I’'m doing this for Muscular Dystrophy or whether I’m doing it for the genome
project?

JWeissenbach: So that’s a very good question. We were indeed somewhat embarrassed
because, we were sequencing a number of regions for disease genes for positional cloning
purposes. But this was done essentially in those days at Généthon, which was anyway not
going to be part of the genome project. So I was feeling okay, because I don’t think I was in
conflict of interest between what I was doing at Généthon and what we were launching for the
sequencing center. | can also tell you one story for which there is no proof, just some
astonishment. ... We were in competition with a large consortium of investigators in the
States and Israel on one disease, which is called Familial Mediterranean Fever. And so we
were first in competition for mapping but this was fine. And then both of us, this consortium,
this U.S. consortium, and us were in competition to get this gene of course. And I remember it
was DOE, that was sequencing the region in one of its centers (that was in 96/97 before
JGI)... And we could obviously see that those clones were not coming out in the public
domain. So although they had to come out because according to the Bermuda rules this was
not happening. And so I think even if the rules were, let’s say by and large correctly applied,
there were probably a few exceptions. And I presume this Familial Mediterranean Fever gene
was one of those exceptions.

BCD: So was there a connection between the DOE lab and your competitors in the U.S.?

JWeissenbach: Between the DOE lab and ... NIH was involved in this gene hunt. And Francis
Collins personally was involved.

BCD: Oh, so it got really complicated. Okay.

JWeissenbach: But it turned out that we both got the gene at the same time and so the genes
were published in two separate journals simultaneously and they had the same data. So ... this
was fine because in fact this is real science because we found independently the same gene in
each lab. Whereas, there had been some similar situations with people finding different genes
for the same disease and some were wrong. You know, when I mean different genes for the
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same disease, it’s not the question of genetic heterogeneity . So for instance the spinal
muscular atrophy, SMA, the SMA gene, which was published some time before. Two
different genes were found in the same region, published in the issue of Cell, but one was
wrong. But in another instance we were in charge, of chromosome 14 sequencing. And we
had a small group here at the sequencing center working on a gene located on chromosome
14. That was one of the genes from the disease ...

BCD: Alzheimer’s?

JWeissenbach: No, Spastic paraplegia. We were also in competition with a U.S. group. We
released the sequence and in fact they found the gene before us because they had more people
working on the analysis of the sequence we were releasing than we had. So to me we really
were fair in this instance and we followed the Bermuda rules at the detriment of people from
our lab

BCD: It also sounds like not everybody did. Even when the sequence was coming out of one
of the DOE labs, which is kind of interesting.

KM: Very interesting.
BCD: It’s something we should follow up on.

JWeissenbach: Maybe. But to me today, it’s not very important anymore. But in those days I
was wondering that the sequences were not coming out.

KM: So along that same line, how did you perceive the enforcement mechanisms of what
became the Bermuda Principles to be? Was it just kind of like, well everyone else is doing it
so if we don’t release our data then everyone’s going to know we’re not? And how did that
feel? How did the enforcement feel?

JWeissenbach: I think it was not a big issue. I think we just said, well these are the rules. We
will follow them. And even if we are collaborating with a number of groups on some gene
hunts we will release the sequences and so everybody will be in the same position. And this
was it. We may have sequenced a few regions, small regions, that were not assigned to us in
the global operation. So this means that we may have sequenced some small regions just for
gene hunt purposes, but I would have to go back to check that because I’'m not sure.

BCD: So you are in this unusual position because you’re doing ... you’re part of an
infrastructure project, but you’re also doing disease-oriented research. And the rules are really
not the same in those two domains, right?

JWeissenbach: Right.

BCD: And so the whole idea of the Bermuda was at the high throughput sequencing centers,
I don’t think anybody expected that to be a universal norm. Well maybe some did, but that
wasn’t the framework in which they were proposed. And you’re trying to live under both

frameworks, it sounds like.

JWeissenbach: Yes, but not to a large extent. I think it was just one or two at most.
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BCD: And so in retrospect, does it feel to you like the Bermuda rules, the Bermuda
Principles for data sharing, were a good idea on balance? They worked; they didn’t work.
What’s kind of your impression about whether it was a good idea or nor?

JWeissenbach: I think they worked. I think they worked fairly well. With one exception I
know of, which is this Familial Mediterranean Fever. But globally I think they worked. And
obviously there are many people ... I think there are other people who were both in a sort of
conflict between some disease genes and the regions they were sequencing. But I think the
rules were globally followed by the various investigators. And also when we had this
acceleration after Craig Venter’s initiative, because in the early days the project was not
moving very fast. But once things were redefined and we decided to go for the working draft
it was much more difficult I think for people to use the working draft because I know that a
number of investigators, especially in the medical genetics community, were really frustrated
with this working draft because they thought it was, not useless, but not very useful because
they didn’t find what they were looking for. Whereas once we had the finished sequence in
2003 this was much more useful for human geneticists.

BCD: Is that because of the error rate and the gaps?

JWeissenbach: I think it was mainly the gaps but also we didn’t really have a correct
assembly. There were many problems in the assembly such as scrambles. And the gaps of
course were worse. | think it’s mainly the gaps which were a problem. 200,000 gaps, it’s a
huge ...

BCD: So one of the challenges that’s going to face us is in thinking about the meaning of
these principles and how they’re applied. The way that the Bermuda Principles are often cited
now is, this is kind of a new framework for sharing data that otherwise might not be shared at
all, or certainly wouldn’t be shared until time of publication. And there’s this kind of two-
track thinking. One is, this is an infrastructure project and the data are shared because
everybody needs to be able to see it and use it. And on the other hand, there are people who
are using the data who have all sorts of reasons for, scientific reasons and for credit and for
career advancement and all sorts of other incentives, to not share every single finding until
they’re sure it’s right and until they’re sure that they’ve got it.

JWeissenbach: Yeah, this was mainly the Japanese attitude in the early days because they
were asked to submit their sequencing data to the Japanese sequence database DDBJ, and
their sequences were supposed to be analyzed by DDBJ in almost real time before release.
And so they were always claiming, well we will publish the data, we’ll have it public as soon
as possible, which has many meanings. ... I think the Japanese made it mainly for patenting
purposes. I think they were hoping to find a number of genes which could be important for
diagnostic or for cancer or whatsoever. And finally all this was useless. I think we all know
that all those cDNA collections, mainly private, have been useless or almost useless, in those
terms because all those patent applications have been now abandoned. People in sequencing
centers could not carry out the necessary biology to add sufficient value and meaning to meet
patenting requirements.

BCD: So does it feel to you like for the infrastructure project, the Bermuda Principles, it
sounds like your evaluation is they worked pretty well and enforcement was a little bit loose
but it worked, basically on balance, it worked pretty well.
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JWeissenbach: Yes.

BCD: Do you think that the same set of rules could ever have been applied to things like
gene hunts and other groups that are using sequencing for different purposes? Or do you feel
like ... one of the challenges we face is trying to figure out when you have a set of rules like
this when do you decide they apply and when do you decide that they don’t?

JWeissenbach: Ah-ha, tricky question. Well first, I think that at present this issue is much less
critical, I would say, because obviously, gene hunts are now, there is much less pressure for
gene hunts because the most important genes have been found. And the methods that are
being used now, which are based on new-generation sequencing, they provide you answers
about the disease genes extremely quickly. And so I think the data can be released quite
quickly. But I know that people do not consider this as infrastructure work and they
essentially release the data once they publish, not before. But usually those publications go
quite quickly. I think this is fair.

Now for more infrastructure work, let’s say for all those genomes of agronomic interest,
economic interest, or whatsoever obviously, a kind of quick data release rule is more or less
followed. But it’s extremely difficult, in the present day, to know how people, behave.
Because I guess some people do not want to release the data for various reasons, which can be
even scientific reasons. Saying, well, we don’t want to release crap. We just want to release
good science data. And also when you see how the genome sequences are now, that the
quality of the assemblies and all this with the new sequencing techniques are much less
reliable than using the old sequencing methods, I think people have a tendency to release data
because they think, well, if someone really wants to compete with me on a particular aspect of
this genome he will have a hard time to really make good use of the data. Because the data
has still to be worked on and completed etc. So I think that presently people care much less
about releasing because simply they do not see so much the danger of competitors. They think
that the competitors will probably have difficulties.

BCD: So just the data themselves are not sufficient to scoop somebody at this point.
KM: Right.

JWeissenbach: Much less, I would say.

KM: Really interesting point, yeah.

BCD: So is there anybody that comes to mind that we should talk to who wasn’t at the
meetings or that we haven’t mentioned or that you haven’t mentioned that comes to mind?

JWeissenbach: I don’t have a list of the people you’re interviewing. I’'m afraid I do not have
this, because I may, if [ had such a list I could certainly ...

BCD: We can certainly send that to you. We’ve got a spreadsheet that has the folks who ...

JWeissenbach: Okay, so if someone is missing on that list I could send it along.
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BCD: Yeah, so what we have, just to let you know, what we have is the people who were
invited. What we actually don’t know is who actually attended. There may have been some
people that ...

JWeissenbach: I guess you have the reports from the Bermuda meetings probably, don’t you.
KM: Yes.

JWeissenbach: And the people who attended.

BCD: We have, I think we have documents that were produced before the meetings and we
have the reports that were prepared afterwards. The reports that were prepared afterwards
don’t always say who actually showed up and who didn’t. So we’re kind of assuming that
most of the people that were invited were there but we don’t know for sure in some cases.
JWeissenbach: Maybe one person who would be really interesting to interview, I don’t know
if you have it on your list, is the guy at the German sequencing center ... what was his name
... Andre ...

BCD: Andre Rosenthal.

KM: Andre Rosenthal.

JWeissenbach: Rosenthal, right.

BCD: We have talked to him.

JWeissenbach: Okay.

BCD: And we’ve spoken to two of the Japanese scientists and to ... who was it from the
Netherlands ... Gert van Ommen.

KM: Yeah.
JWeissenbach: Yes.

BCD: For HUGO. And from your perspective are there questions that we should have asked
you that we didn’t as you’re thinking about the importance of these meetings in retrospect?

JWeissenbach: I think, we didn’t discuss about technical aspects, which I think were
important. Because this was really setting up a level of quality that was globally reached and I
think that was important because this made the sequence quite reliable and people didn’t have
to undertake some additional work to really verify the quality of the region they were
interested in. Now of course this is probably less important because the cost of sequencing has
dropped so much that if people really want to be sure of something they can just perform
another sequencing run or sequencing round for their research purposes. But in those days I
think it was very important to have a reliable sequence.

KM: So I have a question just going back to when we were talking about the French
policies in terms of funding science. Was there any formal policy that resulted in terms of
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government-funded data sharing as a result of the Bermuda Principles and participation in the
human genome project? Or was this just kind of something that was agreed to, that said yeah,
this is an international collaborative project, it’s the human genome, there’s something special
about it, therefore it’s okay that the data are shared? Or was it something that became any sort
of formal policy?

JWeissenbach: No, it was exactly what you said. It was not a case of formal policy, not at all.
I think that people were ... I was even under pressure myself because in some cases people
were telling me, well you know, why are we releasing the data? This is important. Why not
take in patents? And so forth. And not only for the human genome, I mean; also for other
genomes. And well, for us I think it was easier to just follow the rules because this was the
simplest way, just one rule.

BCD: So I had one final question for you ... and thank you so much for spending so much
time with us ... I guess the final question is, France was one of the hotbeds of the debate
about patenting, particularly over BRCA. And that battle was presumably already beginning
in France because the BRCA1 and 2 races were 94 and ’95.

JWeissenbach: Right.

BCD: So this meeting is happening in *96. Did that affect your thinking, or was it in the air
or did it affect how people were thinking about it in France in connection with these policies?

JWeissenbach: To me it’s a separate issue, because what was said in the Bermuda rules is, if
you have a sequence and you have no real application behind you shouldn’t patent it. This
was essentially the rule. But obviously, I think this did not include finding disease genes and
patenting for diagnostic or curing aspects.

BCD: Right, yeah. So they ...

JWeissenbach: In those case the genes had functions and were in fact the criteria for patenting
were there. So ...

BCD: And so it didn’t feel to you like you were getting caught in a big, broad debate by
signing onto the Bermuda rules.

JWeissenbach: Right.

BCD: Okay, okay.

KM: Well, thank you so much. This has been extremely helpful. And as [BCD] said at the
beginning [’m going to upload this to our transcriber’s website. And that’s a secure server.
And it should be maybe two weeks and we’ll be following up with you.

BCD: And we’ll send you a check sheet on how to use the information when you send it
back. If there’s anything in the interview that you don’t want disclosed, it sounded like there

were one or two paragraphs ...

JWeissenbach: Yes, there was ... [Laughter].
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BCD: And that’s why you can take that out.

JWeissenbach: There was a tricky issue, which is the one about the FMF, the familial
Mediterranean fever. I tell it to you, but I’'m not sure if ... well, maybe I could discuss this
before with Francis. But I’'m not sure I would exactly know the truth.

BCD: Look, you can just take it out or whatever you want to do with it. And so what will
appear in the public document will only be the written transcript and it will be the one that

you have gone through.

JWeissenbach: Okay, okay, fine.

BCD: So thank you so much. And we will also follow up with Mila and Jan at Cold Spring

Harbor and see what they’ve got.

JWeissenbach: Okay, but anyway, I think regarding the French aspect I think there is no

problem. I will put you in contact with the people from the CNRS, so working on this project.

BCD: That would be great. Thank you so much.
JWeissenbach: Okay, it was a pleasure.
KM: Thank you so much. Bye.

[END OF RECORDING]
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