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Q:  This is an interview with James Wyngaarden.  It's about

11:20 in the morning on the 29th of August.  We're in the

National Academy of Sciences Foundry Building, in Room 2050. 

Jim, I wonder if you could just start off by recounting your

recollections of the early history of the genome project,

where you first heard about it.

WYNGAARDEN:  Well, it depends about what you mean by the

genome project.  If you mean the proposal to sequence the

human genome completely, that's one thing.  The genome

project, however, is built upon the foundation of research

in bacterial and phage genetics and human genetics.  I would

think that maybe the genome project, as a project, goes back

to the first organized efforts to construct an ever more

detailed gene map of markers.  I don't remember the precise

date when that began, but I think it's about twenty years

ago, early '70s, when Victor McKusick and others started

having the first conferences on gene markers.  So I think I

was aware from that point on that there was a growing body
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of information that we were putting markers on the genome. 

I'm not sure I ever thought of the ultimate conclusion of

that process, that eventually we would have not only all

genes but all nucleotides identified when everything was

sequenced.  When that began, however, I don't think that we

had the insight into gene structure that we do now.  For

example, introns were not then known.  Most of the

analogies, most of the insights into the human genome were

essentially extensions of what we were learning about

bacterial and phage genomes.  We were talking about

structural genes and an increasing number of regulatory

genes, but I don't think anybody ever really seriously asked

"why is there this much DNA in man when there are only

thought to be fifty to a hundred thousand structural genes

in man."  It was just not a central concern at that point.  

If you're asking when did I first become aware of the

genome project in terms of the potential to sequence the

entire genome, that was in a conversation with Bob

Sinsheimer.  Although, as you will recall when we discussed

this in another context, that didn't stick with me at the

time.  It was only in later conversations that I recalled he

had mentioned that to me, in a few minutes at a meeting, in

an aside in a large room, with hundreds of voices all

around--kind of cocktail party chatter.  I didn't act on it

at that time.  I think, in recalling it, my suggestion to

him at that time was to approach Ruth Kirschstein, because
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that was the institute [National Institute of General

Medical Sciences] in which it would most likely be based if

the NIH became interested in it.  In retrospect one might

wonder, with such an epochal event, why it wasn't more

prominent at that time.  I'd have to say that, in my life at

that moment, every evening had perhaps ten such events, and

I'd always refer them to whoever I thought was the most

likely person and erase the tape and go on to the next

conversation.  I suspect that's what happened then.

In terms of really learning that there was a likely

prospect of sequencing the genome and that someone was going

to do it, one has to give a conference held by the

Department of Energy, I think, the precedent for that.  

I heard about it as a proposal by Charles DeLisi,

brought to my attention when I was in London for a meeting

of the European groups that collaborate on European science,

in which the United States is not a member but a

participant. The NIH director is usually invited to that. 

Someone asked me what I thought about this three-billion-

dollar project (I'm not sure it was three billion, but I

think it was started at some such figure) of the Department

of Energy, to sequence the human genome.  That was rather a

stunning moment.  I found it rather interesting that I

should learn about it in London.  

It turned out, as so often is the case, that the

information that was being bruited around at that time
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wasn't exactly correct and that this was more of an idea

than a budgetary allocation, that DOE didn't then have.  

I'd say those were the two main events.  It was the

Sinsheimer conversation, which I recall now only having been

reminded of it some time ago, and the London event, when I

first heard about this idea of an organized program to

sequence.

Q:  Could you elaborate a little bit on the

interconnectedness of the genetic linkage map, physical

mapping activities, and the sequencing.  How did you see

those communities doing those different activities, at your

level as the director of NIH?  My sense, just to put it out,

is that initially they weren't connected, and then the

genome project became the vehicle for...

WYNGAARDEN:  I think that's quite right.  Even in the

initial organization of HUGO, the Human Genome Organization

that we may talk about later, there were separate committees

on the physical map and on the genetic map for a time.  

I think that's quite true, and this stems largely from

the kinds of communities who were doing the work and the

techniques that were involved.  The major techniques for

genetic mapping really were the traditional linkage maps,

which depend on having traits that one can follow in

different generations to see whether they travel together or
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whether they separate.  In terms of human linkage maps,

those depend on having very large, informative pedigrees. 

You have a kind of scientist doing that kind of genetics

quite different from the scientists who are chemically

oriented, sequencing the genomes or gene segments directly. 

As you've implied, they later came together.  I think that

is correct, at that time they were quite different.  And I

think the individuals who were involved in the mapping

conferences were chiefly ones who were dealing with cell

hybridization studies and linkage map studies.  That's the

sort that permitted one to discover where a gene was located

on which chromosome, and then, in some cases, relataive to

other genes that were previously located on the specific

chromosomes.  

As time went on, those two areas began to converge. 

Once sequencing became relatively easy and automated, people

who were attracted to studying a certain gene, because they

were interested in the condition associated with some defect

of that gene, for example, also became interested in knowing

the sequence of that gene.  Because developments in

sequencing were showing that knowledge of the structure

frequently would tell you what family a gene was a part of. 

So it contributed to studies of relatedness.  The biological

world interested in the sequencing of genes enlarged.  It

included everything from population geneticists to DNA
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physical biochemists to clinical geneticists looking at

human conditions.

It did take, I think, until 1990, at least in the case

of HUGO, for the decision to be reached that it was no

longer sensible to have these two communities doing physical

maps and genetic maps, that the overlap was now so great

that they should be combined, and in fact there was much to

be gained by having them working together.

Q:  You might talk a bit about before you became NIH

director.  The area of science in which you worked was

rather directly related to genetics.

WYNGAARDEN:  Well, it was.  I was interested, early on in my

career, in the interface between chemistry and medicine.  A

number of the diseases in which one had a fairly precise

chemistry to deal with were inborn errors of metabolism.  I

I was generally interested in that field.  I worked mostly

in the purine area.  I was attracted to that because it was

a medical problem.  It was one in which there was

substantial chemistry to work with, and many of the forms of

purine disorders, gout for example, had a strong hereditary

component.  Others that we learned about later, such as

Lesch-Nyhan Disease or Schie's Syndrome, were exclusively

genetic, never occurred from acquired causes as far we know. 

I was at that interface between medicine, chemistry, and
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genetics.  I would not, however, consider myself really a

geneticist; I never concentrated on the genetics of it to

that extent.  

In about 1960, with John Stanbury and Don Frederickson,

we brought out a book called Metabolic Basis of Inherited

Disease, which had chapters on virtually every hereditary

condition about which there was a substantial biochemical

knowledge, each written by an expert or a team of experts in

that disease.  That volume went through five editions while

we were responsible for it, and grew to a two-volume work by

the time of the sixth edition, each, I guess, about two

thousand pages.  

I happen to have worked over that span of thirty years,

let's say, when this field was exploding and every journal

would have another new condition.  Halfway through it, we

began to realize that we were not talking about single

conditions just because they had the same name.  Even

diseases that looked alike clinically might really be the

result of multiple different mutations in the same gene.  

For example, we now have, I think, over three hundred

known mutations in the gene for Duchenne muscular dystrophy,

all of which give a clinical condition that's really quite

characteristic.  There may be some variations in it, but

it's a definable clinical condition.  
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We never anticipated that when we started out; we just

didn't have that kind of insight.  That's the kind of thing

we've learned from being able to sequence individual genes.  

So it's, I think, quite likely that the sequencing

people and the mapping people have joined forces because

many people were involved in both areas.

Q:  You're in almost a unique position to be able to talk

about the rhetoric, especially of the early genome project. 

There's a vision of genetics and how it fits into medicine. 

You were the head of the medicine department. What's your

view on that--the role of genetics and the molecular

approach, the structural approach to human diseases--where's

it going and how the genome project fits into that?

WYNGAARDEN:  Well, going back to the Duke days, the book

that I referred to we brought out first, I think, in 1960. 

I had gone to Duke in 1956 from the NIH.  At the time that

that book was published, it evoked reactions that were all

the way from wild enthusiasm to utter mockery.  

I'd have to say that the pediatricians in general

embraced it right off, because they saw so many conditions

in the hospital involving children that they knew were

strongly hereditary.  Indeed a high percentage of the

diseases in that book were much more prevalent among the

pediatric population than adults.  But not entirely--
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diabetes, gout, dystrophies and so forth are adult

conditions.

But in the Department of Medicine there were people who

saw the significance of this and the beauty of it from the

intellectual standpoint, and at the same time doubted that

it had very much to do with taking care of sick people.  The

students who were really oriented toward practice, and

including some of the faculty, thought it was a waste of

time.  

I think, over time, that viewpoint has changed

considerably.  As the field has evolved, the understanding

of genetics has emerged as the controlling factor in not

just human disease but in the structure of proteins and the

structure of antibodies and the structure of lymphokines. 

We realize the importance of the ability to capture the

genes for specific products, and an ability to introduce

those now into bacterial or other cell systems and make

products of use in the practice of medicine.  This all has,

I think, changed that viewpoint totally.  Now, it has swung

very far toward the other side.  I think many people

anticipate that the really novel and important

pharmacological or therapeutic agents of the future are

going to come from biotechnology rather than from standard

chemistry.  I think that there's a very different point of

view about genetics and its role in the practice of

medicine.  
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On the other hand, I'd be the first to admit that you

get a biased view of what medical disease is by working in a

university hospital.  You see figures from time to time that

something like twenty-five or thirty-five percent of all

admissions to pediatric wards are for genetically determined

conditions.  I think that's probably true--for the

population that's been sampled.  But academic departments of

pediatrics draw a high percentage of children with bizarre

neurological or behavioral problems nowadays, and many of

those are genetic, but that's very different from pediatric

practice in the community.  

Adult medicine probably has somewhat fewer genetically

determined conditions, unless you include in "genetically

determined conditions" all defects of protoplasm, which is

extending the argument beyond its useful definition. 

They're not nearly the same percentage that you can identify

as being rather specifically genetic.  Not to say that

hypertension and obesity and diabetes and many others don't

have genetic components--genetic diabetes perhaps more than

some of the others--but we still have a long, long way to go

in ferreting out what is genetic and what is environmental.

The same thing is true of natural aging and

degenerative conditions--how much is genetically induced? 

We've separated out, just as one example, Alzheimer's

disease from natural aging in the last decade or so.  We're

still not sure how much of Alzheimer's is genetic.  It may
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turn that a high percentage of it is.  It may turn out that

it's infectious, or that it's related to some interactions

with environmental toxins.  Aluminum has been raised by

some--not thought too likely, but, you know, those

possibilities exist.  

The field of so-called multifactorial disease is one of

the great challenges.  We're doing really well with the

Mendelian defects.  You can, by one technique or another, go

after the genes that are involved if you want to.  But we

don't know where to start with multifactorial conditions.

Q:  How do you think the genome project will proceed?  The

genome project is the structural underpinning for ferreting

out the genetic components.  How do you think that's going

to play out and how important do you think it is, from the

perspective of an NIH director?  This obviously got a lot of

your time and energy.

WYNGAARDEN:  Yes.  Yes, it did.  Well, I think the place of

the NIH is to discover new knowledge of potential benefit to

the health of the people.  And NIH has to focus on some

immediate problems, and also has to focus on long-range

investments in new knowledge, the consequences of which are

not immediately obvious.  

Surely, when the NIH was emphasizing studies on

bacterial or bacteriophage genetics in the '50s, it wasn't
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immediately obvious how that new knowledge would be

beneficial in time.  You can always say it will increase our

understanding of conditions and should open up new avenues

of therapy, and this is standard rhetoric that everybody

used, but to be specific about just how or when that would

happen is often not easy.  

I'm pleased that, even though there's an enormous

public focus and congressional focus on specific diseases or

specific areas of problems,...  AIDS came along and got

immense attention and immense budgetary support. 

Alzheimer's disease became much more prominent in the minds

of the people, who recognized that senile dementia just

wasn't an inevitable happening, that here was a precise

disease that had precise causes.  If one understands the

cause, many times one also finds insights as to how one

might prevent this disease or treat it.  So all those things

work together in a spectrum of activity.  I've been pleased

that, in spite of the "disease-a-month" mentality that some

people apply to this practice of giving immense attention to

certain diseases that are on everybody's mind and then

pouring resources into that, in spite of that, the structure

of the NIH permits the ongoing support of fundamental

science that doesn't have any precise application at the

moment.  

I think one of the geniuses of NIH organization is that

it has a structure that is categorical, in broad categories:
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cancer, heart disease, arthritis.  But, under that

structure, it has an organization that extends all the way

from the most fundamental science on up to clinical studies

pinpointed on the disease whose name is in the title.  That

is well recognized by the Congress and by the Administration

and they want it that way.  That is, in my view, the only

way to organize such an institute.  You can't simply attack

the problem without continually replenishing the knowledge

to make it possible to be more effective next year than this

year.  

Both of those go forward, but at the time that people

are working on very fundamental areas, the application of

that knowledge may be purely conjectural.  I view the early

emphasis on genetics as being in that category.  We didn't

know what this would be good for, other than more

understanding.  That was largely true, although there were

exceptions.  As we understood more about some conditions,

there were ways of preventing them.  Galactosemia being a

nice example.  When it was recognized what the nature of

that disease was and that it was attributable to a specific

defect in the metabolism of galactose, a component of milk

sugar, then it became obvious that milk restriction was one

way of dealing with this problem--in fact, the only way of

dealing with this problem effectively.  So good

biochemistry, good science, produced insights that

influenced therapy.  
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The quantum jump was the discovery of recombinant DNA

technology.  You could snip out a gene from one organism,

reinsert it into another organism (in this case E. coli),

grow those up in prodigious quantities, and use those

organisms as a factory for producing a specific protein. 

That technique now, with all the kits that have been

produced to make it possible for high school students to do

this, has just revolutionized biological science.  Those

techniques suffuse every branch of science, whether it's

standard biology or agricultural science or environmental

remediation science or medical application.

Q:  Looking at the structure of NIH and the genome project,

how did you conceptualize it initially?  Not necessarily the

sequencing thing, but, as you were pushing for a specific

appropriation for it, what were you thinking?

WYNGAARDEN:  Well, the activity in genetics-based research

was growing in virtually all of the institutes, virtually

all.  Certainly the Cancer Institute had a very large

investment in cancer genetics.  The so-called Arthritis

Institute, which later split from the metabolic disease,

also had a lot of interest.  They were all coming at the

problem in terms of specific genes for specific diseases. 

There was at that time no unified approach toward obtaining
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an ever more refined map with a more distant vision of an

eventual total sequence.  

So that when this became an issue "should the NIH

become an active player in mapping, sequencing techniques?"

there was a lot of internal discussion, among the NIH

directors and staff, and of course with the scientific

community.  Because there were frankly some who didn't

appreciate this approach all that much, who, for whatever

reason, had scientific reservations and, I think, many times

had practical reservations.  New ventures are always

expensive, and, although one would like to think that new

ventures come out of new money, in practice they always

become competitive with others.  

We had quite a lot of work to do in discussing the pros

and cons of a genome project, whether this should be done

within the existing structure or not.  Initially I thought

maybe it could be done within NIGMS, which is the broadest

of the institutes and is the one that is not categorical in

the sense of a disease entity or class.  People in the

forefront of the effort to promote a more focused project

had real reservations about that, because they just doubted

that in competition with other programs equally meritorious

that this would really move along as it should.  

Nevertheless, we started it in that manner.  And

eventually, as you know, this became a separate program and

separate center and now has virtual autonomy.  It is
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essentially an institute; it's called a center because it's

rather small in size for an institute--although NIH has some

pretty small institutes, also.  That's really not an

important question, what it's called.  The main thing is

that it now has its autonomy.

Q:  What's your sense of the events in that period?  What

are the things that stand out in the period '85 to '90 that

were important in the original genome project?

WYNGAARDEN:  There were many meetings being held.  Ruth

Kirschstein attended most of these and participated actively

in quite a lot of them.  Other NIH people did, too.  There

were a few that I would have loved to go to.  By just

pernicious bad luck, whenever I heard about a genome meeting

(and Ruth would frequently say, "This is one I think you

might want to go to."), I would be blocked-in by some prior

commitment.  And so I wasn't able to attend more than just a

very, very few.

I thought that what we really needed, because of the

internal dissension, perhaps, was an external body.  The

Academy, the NRC Committee, formed that body.  This was, of

course, an old Washington trick.  If you want to do

something, the best way of getting the sort of moral

authority to do it is to have an outside group of experts

that are as disinterested as you can find.  I mean, they're

James Wyngaarden - page 16



never totally such.  If they are, they don't know anything

about the field.  But at least ones who were not part of the

NIH mechanism and didn't have too transparent a self

interest in it.  And so the Academy, NRC, put together a

committee, as you know.

There were a number of geneticists on in it, but it

also had people who were just basically good biochemist cell

biologists who weren't fundamentally in the mapping-

sequencing field themselves.  If that committee made a

ringing endorsement for the project, I felt we had enough to

tip the scale of the opinion in favor of going forward. 

That's essentially the way it happened.  

We did one more thing.  When we had a sense of how that

committee was going to come down on its report, we held this

meeting in Reston, [Virginia] which was just about the time

that the Academy report was to be published.  We held the

meeting in Reston, and you would probably know the date.  It

was January or February, what, about 1987?

Q:  February 29-March 1, of '88.

WYNGAARDEN:  Of '88.  One of the vocal opponents of the

project, at least critics of the project, was David

Baltimore.  We had knowledgeable people, and we asked David

Baltimore to chair it.  Because we thought if he could

listen to the arguments and be persuaded, then others might
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similarly listen and be persuaded.  If they couldn't

persuade David, I thought we were in trouble.  Well, as he

chaired this and heard the arguments for proceeding, he

became really quite convinced that it was a valid and

meritorious idea.  I think it had the same effect on some of

the NIH folk who were there who listened to this and were

part of the dynamics of changing one's mind.  

At that point, we went ahead and proposed that we would

set up a center.  And there was a model of that proposal.  

We had had two earlier problems in which it wasn't

quite clear what the best way was to go.  One was in terms

of AIDS coordination.  We had had a trans-NIH coordinating

committee, with Tony Fauci as chairman.  He was doing this

as director of an institute, and that created some problems

for the other institutes, which felt that this was an

inherent conflict of interest.  So I set up an AIDS

coordinating office in the director's office.  We did ask

Tony Fauci to head it, but as an associate director of NIH. 

We built a staff there and representation from other

institutes, so it made it much more collegial.  It elevated

it in the table of organizations above the institute level.

Well, that had worked well, and I had done the same in

one other area, and so it seemed to me that the genome

project might best be addressed by the same approach.  We

talked about setting up an office in the director's office

to manage the genome project for NIH.  
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I had also by that time begun to put small amounts of

money in the requests for preliminary work in the genome

area.  Once again, I'm not too sure right now what date we

did all these.  But there was a small budget, I believe, by

that time.  If not, then maybe that was the first year.  We

set that up in such a way that it was managed by the

director's office.  It may have been in the NIGMS budget

initially, but nevertheless it was treated as a separate

account.  So we had begun to move in that direction.  I

think setting up an independent office, as part of the

director's office, gave it a certain stature.  I think it

was that, plus the prospect of moving to an independent

center with its own council, it's own budget, when we had

sufficient resources to make that a logical thing to do (and

I arbitrarily said somewhere around fifty million dollars),

that gave it a certain amount of forward momentum.  I think

that's what helped recruit Jim Watson to this position.  And

when we got to that point, one of the last things I did

before leaving the NIH was to get that paperwork to the

assistant secretary and secretary's office, because the

secretary has the authority to create such a unit.  That

authority had only been used once before, in the case of

setting up the Environmental Health Institute in North

Carolina, later authorized by the Congress, of course, but

the secretary did it on his own authority.  So we had that
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precedent.  We persuaded Lou Sullivan to do it, and he did

it, and I think it was the right thing to do.

Q:  Say a little bit more about the process around the time

when the NAS report was about to come out.  What are your

recollections of that period?  Events were swirling around,

and you were in the middle of it.

WYNGAARDEN:  They were.  We certainly did not have anything

like a consensus within the NIH, nor in the community.  We

had strong currents of opinion on both sides.  And I would

have thought that if it had been put to a vote within NIH,

that we would not have had very much backing for an

independent movement.  So I was hoping very much that the

Academy committee would not only give a ringing endorsement

for the project as a whole, but that it would make some

strong statements that NIH was the logical place for it to

be housed.  They didn't do that, and I think they picked up

some ambivalence on our part that we weren't really willing

to get out beyond the community more than just so far. 

Maybe I should have been more like Boris Yeltsin and climbed

on a tank and shouted for it, but I didn't.  I was very

conscious about not getting out on a limb without enough

support to be able to sustain the idea.  

That was really one of the major reasons why we,

shortly after that, set up the Reston Conference.  I wanted
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something of a process in which more people from NIH

themselves were able to take part.  Ruth was there, and I'm

still not certain that Ruth was convinced in her own mind

that this was the best thing to do.  She was as torn as

anybody, because it was her constituency that was probably

the most reluctant to come along.  I will say, once I made

this decision, she never attacked it.  She got behind it,

she made it happen, and she was a terrific help in making it

work out.

Q:  When you're faced with a situation like that, when

you're ahead of your constituency in a sense, what was it

that pushed you over the edge and said "now's the time to do

this?"  Was it the Academy report coming out, or your sense

of timing?  What was it that determined the...?

WYNGAARDEN:  Well, I felt the Academy report would carry

great credibility and influence in the community.  Not that

it would have changed everybody's minds, but it would force

people who were skeptical, or against it for whatever

reason, to realize that there was a whole other group of

thoughtful and highly respected scientists with a different

point of view who thought this was the way to go.  That was

important to me personally.  As I say, the second was the

Reston Conference, in which some of our own people were

involved.  We then had two different, although overlapping,
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two different events that indicated that there was a segment

of opinion leaders, highly respected opinion leaders,

excellent scientists, who saw this as an important

development for the future.  I never felt we had to have a

majority of people, but we needed enough significant figures

on record to influence the others who were reluctant, or at

least to command their attention, and respectful attention,

that maybe this was a good thing to do even though they

weren't so keen on it themselves.

Q:  And when did Jim Watson come into the picture, in your

mind?

WYNGAARDEN:  At the Reston meeting.  I talked about looking

for a director for this program.  And I think it was

probably in a coffee break, fairly well along in the

meeting, when it was clear that we were moving in that

direction.  I had made this proposal for the group to react

to, of establishing an office with a director, with its own

budget, with its own advisory committee, and then moving

toward the day when, if support were adequate, we would

create a center mechanism.  All that had been laid out for

them to react to.  

In the afternoon, fairly late in the meeting, a small

group came to me and we talked a little bit about who that

director might be.  And I don't remember specifically who it
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was, but somebody there said that they thought that, if

handled right, Jim Watson might be persuaded to do it.  We

talked about a number of other people.  It was very clear

that there were two groups: there was Jim Watson and then

there were the all others.  The "all others" group had some

splendid names in it, but we saw an immense gain if we could

get Jim to do this.  There was no one in the genetics field

of his stature that could be persuaded to do it.  

It had a very nice symmetry to it, that he'd be in at

the beginning of the discovery of DNA structure, and at the

end of a certain phase of it.  That is, the sequencing of

that structure.  

I talked with him briefly and then a couple of times

more.  At the same time, I was running it through some of

the administrative people at the NIH--how could we do this--

because Jim clearly wasn't going to do it full time.  We

discovered how this might be done.  It wasn't long before we

had agreement.

Q:  I'm just going over my list of things here to make sure

that I've covered everything.  Oh, yes, one other thing. 

You've mentioned Charles DeLisi.  What's your sense of what

would have happened at NIH had there been no DOE?  If DeLisi

hadn't come along, how do you think things would have

evolved?
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WYNGAARDEN:  Well, I noticed your question here, and I'm not

at all sure.  I think it's fair to say that Sinsheimer's

raising of this had nothing to do with DeLisi.  Now, whether

DeLisi's proposal would depend on Sinsheimer, I don't know. 

That idea was arising from other sources.  Dulbecco

commented on this at the Italian Embassy one night.  Again,

the sequence here, I'm not sure whether that was after

DeLisi or before or about the same time.  Dulbecco wrote

this very important editorial in Science magazine, which

laid the idea out for the immense readership of that journal

to see and to think about.  So the idea was really being

promoted.  But there's no question in my mind that DeLisi's

proposal was a bold stroke.

It had, I would say, a very salutary effect on the NIH. 

There was a feeling that if this project was going to be

done, it would be a tragedy not to have NIH a major player

in it.  After all, the reason for doing it was to learn the

biological secrets there, which is what the NIH is all

about.  It's not fundamentally what the Department of Energy

is all about.  There was never any reluctance to having DOE

or any other number of players involved who might have their

own reasons for doing so.  

I think, in the end, when we got past some of this, I'd

say, the threat from the Congress was important, mostly from

the Senate, of having to have one institute in charge.  When

we finally persuaded them that that wasn't necessary, we
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could work together just as well, we got down to drafting a

memorandum of understanding.  The structure for joint

committee representation came from that, and frequent,

perhaps almost two or three times a week, correspondence,

communication by phone between the staffs of DOE and NIH.  

It's gone splendidly.

Q:  There were a couple of other things I wanted to...

WYNGAARDEN:  You asked, on the second page, about the...

Q:  Oh, yes, the ethics, yes.

WYNGAARDEN:  Once Jim had accepted the position, we

scheduled a press conference, which was held over at the

auditorium in the National Library of Medicine.  I

introduced Jim and asked him if he'd like to say a few

words.  He agreed to do that, and he did that very

gracefully.  And then he came out with this sort of

preemptive strike, at the end, saying that he thought it was

very important that from the very beginning NIH be

critically involved in the examination of the

ethical/legal/social aspects, because there's no question

that this project had already raised questions in each of

those areas and would continue to do so, and that he had
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decided that NIH would devote not less than three percent of

its budget to supporting research in those areas.  

I had not heard anything about that.  I asked later

whether Ruth or anybody else had known about this, and no

one had.  I didn't know whether Jim had carefully crafted

that idea and massaged it, talked to others about it over

weeks, or whether it came to him at that instant.  I've

since learned that even those things that appear to come to

Jim in an instant, that come off the top of his head, are

frequently rehearsed and honed.  So I'm sure he'd thought

about this some before.  But he didn't discuss it with us,

and there was no reason he had to, as far as I was

concerned.  I thought it was really a very brilliant stroke.

Q:  And HUGO stuff is the other thing that we really haven't

touched on.  What's your sense of what people would want to

know in the future about that?

WYNGAARDEN:  Well, I really wasn't in at its birth.  HUGO

grew out of a twenty-year, history of repeated meetings of

gene mapping and related topics.  My understanding is that

the specific suggestion for an organization of this kind

came from Sydney Brenner at a meeting at Cold Spring Harbor

one year.  It might have been about 1988, spring of '88 or

so.  And that resulted in a discussion, perhaps even right

there, and a preliminary organization of it later, giving
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rise to the meeting in Switzerland, in Montreux, I believe,

that was partly financed by the Howard Hughes Medical

Institute.  I think the Sydney Brenner proposal and the fact

that George Cahill was part of that group and persuaded

Hughes to put some money into helping it get started, first

organizationally and then in support of its activities, were

critical.  I think without, perhaps, those two ingredients,

of somebody really proposing it and having a group back at

Hughes that was willing to finance it for a time, that it

might have been very difficult to get started.  

Two-thirds of the people that they tried to get to come

to the organizational meeting in Switzerland, were able to

do it, which is quite a high percentage.  They elected

officers, and I came into this when they felt that they

wanted to have someone who would really work for HUGO,

organizing and directing some of those activities.  

I talked to a number of people about what the job would

be, and got many, many different points of view.  Some

people thought that the main role was bringing the Japanese

into the community.  This was at a time when Watson was just

railing against the Japanese--that they wouldn't share in

the results unless they put money into the project and so

forth.  There were others who felt that the most important

aspects were the ethical/legal/social aspects, trying to

deal with the public reaction.  For the most part, people

impressed on me that the most urgent was fundraising.  Even
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though there were funds for the London and America's offices

for three years or so, the time would come when those would

be gone.

So it was in that context that I agreed to do it,

really anticipating that I would have more time than has

turned out to be the case.  But also, in trying to find out

what sort of a time commitment was envisioned, I got

estimates from as low as ten percent to as high as one-

third.  Well, after doing it, ten percent wouldn't even

cover the travel involved for the meetings.  One-third

covers the travel and some time to work at fundraising, but

not much beyond that.  With any new organization, you feel

your way and then make adjustments as you go along.  I think

that there is a very important role there for someone to do,

as an employee of HUGO, beyond what council members and HUGO

members can do with voluntary time.  But my estimate would

be that it's certainly a three-quarter-time job to do all

these things effectively.

We've got a number of things underway.  HUGO has

developed a public perceptions problem that it's not doing

much.  Some of that is fair; some of it is simply that we

aren't organized sufficiently to be getting out bulletins

about what is going on.  Because there's far more going on

than is generally acknowledged.  In fact, there is HUGO

participation in many things.  One of these is the many

ethical conferences that are going on.  You've been to quite
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a number.  They are sometimes focused on the ethics of human

genome research; sometimes they're just on biotechnology

generally, in which the genome becomes quite a major theme. 

One was entitled "Science and Society," and it was all over

the map, but one-quarter of the group was dealing with human

genome research.  I've been a part of eight or nine of those

in the last two years.  Victor McKusick's probably been a

part of close to that number.  We've been at a few of them

together.  So HUGO's been represented in that.  

On the other hand, even though invited to cosponsor

some of those, the council has usually decided not to do so. 

Each one of those meetings has had some very solid citizens

in it, and each one has attracted a few wildhairs, in

addition, that some of them HUGO didn't really want to

sponsor.  

I think, now, that it's at a point where HUGO is

organizing to be much more visible in this field, and that's

good.  

Q:  Just an editorial introduction to this perhaps final

question.  Actually, it'll be the penultimate question,

because then I'll ask an open-ended one.  

In looking back over the OTA process, there are three

weak areas.  

One's the tech transfer area, where I don't think it's

even now clear how that relates to the genome project.  
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One was how to mediate the social, ethical, and legal

issues.  I don't think any of us has a clear vision of how

that could work.

But there's a third area where we had a great deal of

difficulty conceptualizing what needed to get done, and that

was in the international arena.  In fact, it proved to be

rather difficult even just to get the information about what

was going on in various countries.  You can't do anything

unless you've got that baseline.  When we looked around for

models of international science policy, there were a few

models--the International Geophysical Year and international

projects mainly in the physical or chemical sciences--but

the structure for all the ones that we found as models had

started as government enterprises.  

Yet HUGO was an attempt by scientists to anticipate

that they needed an organization to mediate the process of

planning the project itself.  It is inherently an

international process; the science itself is international. 

Do you have any sense of how this experiment can work? 

It strikes me that that is really a phase.  What's going on

in HUGO is an attempt by scientists to control the process.

WYNGAARDEN:  I think it can work.  And I'd like to come back

to each of those three points in the process.  I think it

can work, but I think our most crucial need now is to

establish an office that can function.  We discovered, in
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talking to people who might leave a university position to

come work for HUGO, that we really had to have a much more

solid structure than an office in Bethesda and funds for two

years or so.  

When I've looked at other groups that have started in

Washington, some of them during that same timeframe, that

now maybe have five, six, seven employees and are clearly

doing things, several of them have not started with any more

money in the bank than HUGO did.  They might have had

prospects of longer-term support semi-promised from industry

or whatever, but they all had some kind of an umbrella

organization under which they were working, with whom fringe

benefits were arranged, such as health plans.  Organizations

that could provide the necessary accountability, management

details, in some cases provide the assurances that are

necessary in applying to federal agencies for human subject

protection, animal subjects if that's relevant, a drug-free

workplace, all those things which are now necessities.  

We wrestled with how to do that and are now, I think,

closer to having a management contract negotiated with, in

this case, Johns Hopkins.  Although I'm sure there's still a

lot to be worked out, we have a draft of such an agreement

that just arrived two days ago.  We're working on that.  

We need to have that kind of stability to enable us to

attract people into the organization who might have a safety
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valve somewhere else in the region; perhaps at Hopkins part-

time or HUGO part-time.

That group has a number of things it has to address

rather quickly.  One of them is simply information as to

what's going on.  What is going on is, as I mentioned,

participation, although for the most part ad hoc rather than

official, in numerous conferences on ethics and a few on

legal/social aspects around the world.  

There has been a lot of assistance given by HUGO to

people planning chromosome-specific workshops.  There has

been some attention to tech transfer.  There was a meeting

held in Frankfurt, I believe it was, a year or so ago, which

dealt with new methods in genetics research, and it was put

on for young scientists, largely in Europe, who came, I

think, for a three-day workshop.  That's the sort of thing

that we need to do more of.  

We need to address more vigorously problems in the

intellectual property rights area.  Because the tech

transfer part of this is slowly coming into focus as to how

available, for example, the information banks are on

sequences.  Most of us would feel that the sequence

information ought to be available to anyone.  But it turns

out that some groups who are sequencing fragments of cDNA,

the ESTs, so-called expressed sequence tags, are making an

attempt to patent those, or copyright as the case may be,

but trying to patent those in banks of a thousand such
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sequences.  They can turn out a thousand ESTs a month, for

example.  That's sending chills.  If the U.S. is going to do

that, then Britain's going to do it and so on.  

There's an area in which I think HUGO can really do a

service by having a major meeting on this.  As a matter of

fact, Jim Watson is planning such at Cold Spring Harbor,

which HUGO may cosponsor, but the initiative didn't come

from within HUGO specifically this time.  That's the sort of

thing which a full-time staff could be on top of and make

happen.

In the long run stable funding is a major matter to be

settled.  You mentioned that these in the past have started

out governmentally.  The model early on envisioned by HUGO

was one similar to that of the European Molecular Biology

Organization, which was essentially set up by treaty.  We

have discussed this matter of a treaty.  I've twice been to

the White House, to OSTP, talking with Alan Bromley about

this.  And I've raised it at State, and I've talked to one

OMB person about it.  They don't reject it out of hand. 

They don't see it, however, as politically an easy thing to

do.  

If we were going to start down the treaty road for

international scientific agreements, there probably are some

other examples that would be more likely of success.  We

have been stung in the big-facility area a few times.  The

SSC is just one.  In that case, we had all the plans made,
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and only after that did we invite other nations in, and then

we began to fiddle with the margins, too.  The space station

is another example.  Those are the ones that would probably

be the first candidates if we were going to go the treaty

route for support.

It's not clear to me that it's necessary, from the U.S.

side, to have a treaty, or, in fact, that the treaty would

necessarily make it all that much easier.  

The lack of a central science agency in the United

States is a real hindrance.  There may be other reasons why

we might not want one, but, in terms of our international

relationships, it's a very serious problem, called to our

attention by our best friends overseas on numerous

occasions, most recently in a very thoughtful study of this

issue by Alex Keenan, an Israeli scientist.  And Alex Keenan

makes the point that it's very confusing and very difficult

for someone from overseas to interact with the United

States' apparatus.  

Now they're all very grateful for the support that the

U.S. gives to international science.  And it is substantial. 

NIH alone has a hundred million dollars in international

research.  But it's project-by-project, scientist-to-agency. 

That's fine for small-project science, but when you get into

large, coordinated science projects, there is no real

mechanism.
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Most of these efforts in the past have been in the

physical sciences, involving NSF more than NIH.  But every

time that the president and another head of state decide to

initiate an S&T agreement, we cringe in the agencies because

we know what's going to happen.  There's going to be a high-

level meeting, and the foreigners are going to come prepared

to the table, having gotten X millions of dollars from their

government, and we go, essentially empty-handed, to explain

to them how they can get into the U.S. system.  Which they

could get into absent an S&T agreement.  

These things have really been troublesome and I think

in a way damaging for our role in international science.  We

do not have a mechanism for providing leadership.

With respect to the genome, I think there is still a

lot of sentiment for trying to put together some sort of

treaty arrangement, starting with the European countries. 

Someone who might come into the HUGO director's position

probably should plan on spending a week or two a month in

Europe trying to set this up.  It will take months and

months to work out.

Q:  Are there any things that we haven't gone over that you

think would be of interest to people listening to this tape

in twenty-five years?
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WYNGAARDEN:  No, I'm impressed that in responding to some of

these matters this morning, that some of the dates and some

of the events are not as crisp in my mind as when we did

this about two years ago for your book.  I suppose that's

just inevitable, as I'm on to other things now, and I don't

recall precisely the relationship of one event to another

the way I did when we were in the middle of them.  So if you

want to edit this on the basis of what you already have in

the other document, you may even find some inconsistencies

there.

Q:  I don't think so, not from what I've heard today.

WYNGAARDEN:  Please feel free to do that.

Q:  Okay, well I will make a transcript, try and go through

it once, and then we'll ship it back to you.

WYNGAARDEN:  Okay.

Q:  Thank you.

WYNGAARDEN:  Thank you very much.
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