Final Drafr

Thig is an interview of Dr. Horman hAnderson, wheé worked on
centrifuge develapment at Dak Ridge Watienal Laboratory, btaken on
Februatry 25, 1985, The interviewer i& Dr. Carl 8. Baker, former

Dirercor of the MNatienal Cancer Institute.

Baker: Norman, could you give ugs Just a brief statementc
of your background? You'wve had an excellent
career of variekby starking with vwour braining and
your Ph.D., which was in physiclogy, as I
remamber.

Andergon: My original training was ab the Universicy of
Minnasabta in abnormal pesychology and in soccieloaogy
and in metion picture produeticomn, And I then
spent 5 years ag A combatr phorographic officer in
Ehe Nawvy, T was in the Navy o0 ackbiwve duty
befors thg war sbarted, aAnd chat included work
on antisubmarine warfare and blimps. I set up
Ehe experimental systems for studying eye
movements during instzuwment flight for a joint
British-U.5. study in that area, and flew all the
axparimencal stnff myself .

Then I wae aseigned to the Sebmarine
Service for the rest of che Wwar doing combat
photographic work with them., And then, after the

war, I went to Doke University, changed careers



Ridge Natisnal Labaratory under Ajax Hollander,
worked there for 21 years in warious capacities,
and est up the jeint NIH-AEC Zonal Centrifuge
Development Program, and had the use of the
Separation Systems Division of the Cak Ridge
Gasepgus Diffusicon Flant to develop new
instrumentation. And, out of chat program came a
number of things which included:

The K& vaccine centrifuge, of which there
are apbour 150 around the world making vaccines,
including previously the Hepbavax vaccine made by
Merck, a pumber of influenza vaccines, and now
large-s0ale AIDE or HIV preduction;

Thatt the centrifugal fast analyzer, of
which there are aboubk 8,000 machines in the
world, which is the guts of many clinical
analyzers; and going on to,

The development of high-resclution 2-
dimensional electropharesis and a number of gbther
systema first at Oak Ridoe and then @ years at
the Argonne National Laboratory.

Then, in 1985, we mover to Bethesda,
inicially asepciated with the ATCD, and now in a
Private company working on concract work,
Govearnment grantes, and we also have a program in
ggles. But our objective is still co de the kind

of regearch that we were doing ab the Hacional



Baker:

hnderson:

Laboratories with a little bic more freedom.
Well, that’'s certainly a fapcinating background
and a good succinct suemary. And, &= you Know,
wWE want Lo try to get a litble hiptory down of
the developmernt of the Cancer Virzuses aresa from
the WCI. Originally it wae called the Special
Leukemia Viruses Program and, as we gol
ddditional evidence of posaible wviral connections
of other tumors hesides lesksmia, it was changed
to the Specisl Cancer Viruses Program. And T
know you were watching tha developments in this
program, So we're appreciative of your being
willing to respend to some of the questions I'm
gting to ask you.

Sa, let'z move to the Tirst gquestion,
which, as you know--I sent copies of this te you
beforehand for you ta chink abour them--g6 the
first gquestion deal=® with your views as Lo the
five, pr more, most imnportant saisntific resulrs
highly significant to the viruees cancer field
during the period 1350 to 1980, and perhaps key
sciencists who were involwed?

Well, I think the key, both scientific and
administrative, develapment was bthe conesapt that
you needed and ceould do planning, syptems
planning, for a program. That was 3 relatively

new idea in biclogy. It was resisted v a lot of



pecple. But it had been successful ir other
areas, lneluding nucleglr weapong, hudlsar powsar,
Fpace, et cetera, but thersa had been no
demonstration of how you would plan a8 program. &
large pragram, how you would integrate people
inte ir, and how you would provide reppurcess for
ir. S, even, no matbbEar how it turned out, that,
I think, was a2 key idea which gradually has
geapsd into other areag of biology and especially
bimtechnelogy, and T think you wers a key pergon
in that particular area.

And the other ecientific achievements, of
gourse, have to do with a variety of different
viruees that could cause cancer; wikth the fact
that wvou osuld, under certain conditions,
immunize animals againec-- You could immunize
them in a way that would prevent formation of the
cancer larer.

And then, from my own point of view, I was
aiways Iinterssted in the 1dea that cancer
invelved the re-expression of proteins and other
gene products that were Important ©o early
development. And our way of pushing that idea
was to stress faral antigens am recurring in
cancey., In @ way, that wae a tactical migtake.
becauss the way thle should have gone was BEo aay,

"Thege are cancer antigens that happen te be



Baker:

Anderpon:

important in early development." And the
oncogenes are that. If they had been stresaed as
being oncogens producks, I think the whole fiald
would have gone a little kit faster and a lLittle
bBit quicker.

COf ocourss, we didn't know about that in thos=e
days.

Mo, We knew that tumors did invelve the re-
exprespion of ankigens that goesurrsd sarly in
devalopment. But I'm Baving that in selling that
idea 3iF should have been stated somewhak
differently.

And the sther developments that I cthink are
of firsr rank have toc do with integraticn of
Indusatry and the sciantific community 80 that
reagents, virus preparations, aseays. L cecera,
were developed that could be used generally,
could ke distributed, et cetera, and could
therafore be relied upon. Up until this program
there was a tremendous amsunt of resistance to
any real ¢ollaboration with anything but the
chemical industcry. You trusted the chemicals;
vol didn'e trust biological reagentks. After this
program, I think you did. Sa, I think the majer
contributicns I pee, besides & hest of indiwvidual
onms having to do wikth sperific viruges, specific

attempts at therapy, wegt of which didn't work



Bakeay:

N Pal=% ol =Cata i)

Baker:

Fut had te ke tried to show they didn*'t, it was
the organizational part of it that was moac
important and still xas a hig residee.
¥ou recall that virology was not considered wvary
important la cancer regsaxrcil pricr to about 1550
People theught it didn't hawve anvthing to doa wich
cancer induction. Ray Brvan was sort of a
picneer af keeping that work going, and it was
Ludwig Groas's finding of the transmitbal of
lavkemia by cell-free extrecks in 1951 which, I
think, was the first really key break in the
pattern here, but nobody believed him for a
couple of veare until is work was finally
confirmaed, and chen thinge tock off at that
point .

Would you agree that Ludwig Grose was a key
figure in thig?
Right. &and I remember Art Upkon atbempting o
repeat his resulte. T helped him try to do cthat.
And eventually it was possible. But that work,
and the Bittner wvirus, the Rauschar wvirus, all
the othar cancey viruses that came after that,
made the field explede. I wouldn't call it a
tragedy, but thne unfortunate thing was that there
weren't discovered reaily important counterparts
in man.

Yes, That's 8till a bit puzzling I gquass, whan



Ander=on:

Rakezr:

Ander=son:

EBaker:

Andarson:

you have so many experimental animals.

Right. That's right.

And I think this illustrates what manipulation io
che laborarory can do eeo distort some of the
pictures in the natuaral setbting.

And the lasc time I heard Albert Sabin epeak
that e what he stressed was the fact that one had
this Erepandens wealth of experimental daka in
animals, and he endmsd up his presentation by
geaying that he didn't kelisve that any majoer
buman cancer involved a virus.

Haw, Albert was prone to 8 little
svergratement ar times, bhut nobody challenged
what he said. &And I think those are important
way-Btaricns on a very long and difficulc road
which ends up with our present view that cancer
iz due to a series of mutatione in a set of
important genes, genes thatbt are mostly important
in early developusnt .

Buk, of course, a secaond key step in that processg
wag the oncogene finding of Baltimore and Temin
which now, in a =zense, ahifted attenticn from
viruges per s£, Lo stretches of cading in the
viral DHR ag well ag thé animal chrompsomes, and
that made a ghift, I think, from wiral cancer
work To oncogene and obher genetic aspackEs.

That'=® right. And now thege are swploding.



Baker:

Andergon:

Hakexy:

Andersal:

Baker

Andersan:

Baker:

hndersan:

Bur this led to bhiomedicine and hictechnoleogy
breskchroughs, I beliave wou would agres?

Yea. T would agree.

And tharefere, the program might also be
congidered as foundations for molecular biology.
Well, it we=. And what yau hawve to say was thart,
givan the tecnnologies chat were available at
that time, apd thﬁ idea vhat we have to explors
all alternativea, one has to explore the onas
that pne can, and we did not have the technology
then to do the fine genetic analyass that we can
da now.

The =econd gquesticn you' we already touched on.
What de you think were the key administrative or
management decisicns? I think you'wve answered
that .

Well, there was one I would--

And who made them?

Wall, che one I would add to che second guesticon
ig rhie; the idea pf making the program a
natrigral one, of inveolving the Pregident, and of
attempting tg leapfrog a whole geries of layvere
of command and decision-making. T think that was
terriblyv important. Hobody before had made it &
naricnal program and had tried o encompass
industry, academia and Sovernment laporatories

all together.



Baker:

Ahnderson:

Baker:

hrndarson:

Haker:

Andersen:

Balwer:

haderson:

Baker:

Anderson:

Well, at firs:, of course, wacs the apacial
recuest for an extra 519 million dollarse.

Almaser exactly the amount <of money that was
initially asked for, [or atomic weapons.
Remember ik? I think 520,000 dollars wa= the
initial request Lo buy a stockpile ot uranium
ore, and they didn‘t thiak it wauld take much
more than that.

20 millisa®?

Mo, 520,000, Yes., A small amount.

Well, we're talking about %10 million on ours.

I know. But It was a amall amoune of meney.  And
you asked, in this field, for a small amount of
money and then grew it up from chere,

well, Bndicotbt, I think, piayved & key role in
actually making the decision te g and ask
Congress for this money, but Ehannon made sure
that thers waz justification for this. 8&o, there
was = meme prepared from Endicott to Shantnom
cutlining the reasons for asking for this, and
Shamnen bought thak,

Shannen was a very forward lecking individual.
He could be a little prickly at times, becauae I
know he got very mad at me one tima. But--

What war tchat abour?

It was abcut the factk that we spent a lot of

money all at onee in a project, instead of



Bakex

Atiderson:

Baker:

andarson -

Baker -

Anderson:

evening it out owver the year by momths, you see.
And anyhow--
Well, ome time I propused to him that, "What's
tha senee of making the really cutstanding
sclentiste write all these applications for grant
support when yvou know that they're centinuing co
work well and-are going to get approved? Why not
lengthen the average length of grants for these
pecple Lo 10 wvears instead of 7, as was the
average in those days?™ And he wouldn't buy that
idea. And, of course, now the average is only
about 3 years.
That'e right. That's right. And that*s a
mistake,
And sc the amount of effort going for writing
applivations and reviewing them now is getting
Worse angd wgrse,
That's a whole additicnal tcpic that ought to be
logked inte because my calcelations are that
somewhers bebween 50-70 percent of what T would
call the emotienal and intellectual juices of the
sciencific community go into fundraizing.
¥Yes, Iz's g waste.
It's a waste, an extraordirary waste,

hgz Lo who really made this go, I think
Fhannon, yoursslf-- Eol Huebner s5itting poaching

on the sidelines saying that he would cure capcer

g



Baker:

ALdersan:

2aker:

Andsrsor

Baker:

Andersan:

Haker:

in the wrong institute and providing you with all
of the galling socrts of thinge that makes you
funetimn, played an important part. I don't know
how mush part he playsd in the actual
prganization of administrative machinery. I
imagine rather little.

Rarher little, but he wae a stimulating fellow.
He was. He was a burr under the saddie.

Ancdd I might Eell you that we raised a guestion of
his moving to the Cancer Inetitute and Endicott
obviously would like to eee this happen, but he
didno‘t hawve any money., 56 I was Head of Etiology
then, and ke sald, "why donrt you see about
bringing Bok Husbner owver?" And I had to cut out
from my budget and space che resourcez for him to
de this, but I chought he wax worth ic, and T
den't think thar was a mistaks.

I don‘t cthink it wars a migtake aither but, of
couree, you soon found out that wou never knew
what his resocurces were bacauss he was alwaye
secting up new lircle field shops and then
sending you the bill.

Well, we kepk on bEoap of chat pretty well.

Right. But the full story of &ll cthose details
would be fascinating., They can‘'t be
reconstracted- -

I considered him General Patton. Yol wanted to

11



Anderson:

Baker:

Andersalt:

EBaker:

Anderscn:

Baker:

Andersomn:

azketr:

support him, but yeu couldn't let him have all at

the regources.-

That's right.

And he buttonholed me ons day in o'Donnell’s
Regtaurant in Bethesda coemplaining because I
didn't aporeve something he'd requested. aAnd he
was pounding me on my chest with his finger, "I
could be & batter Director ctnan you." And I
gmiled at him and sajid, "Well, that may be, Hob,
bet T got the job and I'm going to make the
dacisimne.” And so we got along fine.

I think I can just hear him saying tchac.
Everybody heard him.

But, one thing 1 would like to know iz who zet op
the meeting at Alrlie House to do all the
planning?

well, I did. And Carrese was my key lieutenant
on that.

Well, that was a real adventure becauss, tLo sit 8
hoeurs a day with a pencil and a pencil sharpener
and try to write all that stuff out was
interepting and exhausting.

Now, it gat out of hand after I left because the
adminigtrative trivia swamped the science, IFf I
had praved there T dont think I'd have lat that
happen. &And part of the reaga was we had an

excellent man whe was almoest oo sffiaisne on She
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miderson:

Aaker:

manadgerizl aspecte, Jack Mcshulkie; so he wriote
tan much detall into the managerial and
adminiscrative aspects, and I would have kept
more forused on the ecientific side. But I might
nave gotten into trouble with the accountants
later toc, but that sgemed to have gatten cut of
hand. It got too voluminous., It didn't have to
ka that way.
In spite af all the resistance and the reports
later on, which raized questions about the whole
program, the idea still remains that there can be
cranized programs, although they canhot be
predicted in detail.
Well, we weresen': trying bo predict i detail, af
ocpuree. And aloo we kept amphasizing that plans
need changing at least about every year or year
and 4 ha:f. And also there was greatr confusicm
between program planning and planning of
experimentzs., We weren't trving to tell anybody
how to do their experimente, and yet a lac of
peaplae ehought thav's what planning meant. And
pragram planning is a wery different hierarchical
level than what they were afraid of.

A5 John Moloney said the other day, "Yon
think we could have direcred 50l Bpiegelman to do
hiz research?" HNobody was going to dirsck Sol

Spiegelman to do his work, and we weren't trying
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Andexrscn:

Eaker

Andersomn:

Eaker:

Andersan:

Baker:

to. But how do you alloecate resources and
regquest rescurces in a total framewark? With
prioricies.

Unfortunately, maybe a majority of scientistE are
unaware =f what is on the other side of the grant
application and grant system, what decisions have
to be made in order Lo =zet that up, make it work,
get funding for it, et cetera.

That s trua. And I'm not BUre thay nesd to
because they'wve got their own problem=. But in
dsveloping the budget request, yes, a lot of work
goes into it. And the way I got inta the systems
netwarking was that I needed a framework for
cansideration of compebing priorities in the
budget regusst.

Yas. How do you cut the pie?

And this was a ueeful tool, because you could
relcerate mixes with different emphases in a
total picture.

Well, network planting, I Bhink, alss has ancother
tremendcus advantage, and that is ft's a good
method for communication. You can say, "Here,
in summary, is whab we're trving ko do. "

ind o we gat alaong Zine with the Bureau of the
Budget for that reason, while the old pitesh, you
know, 2 leot of it was, "Well, these acientists,

individual ecientists, best know what he should

143



AtiderEon:

be doing and he put=s in his request and it'=
reviewed by cthe pesrs and you don't pesd any
tother decision-making." Henry HKaplan was a
Etrong &dvocate of thar philosophy, as many
academic sgciencists, of couras, are. hnd I had
that pame view when I waz in the lab. It's not
wrong; it's just ilncomplete.

Right. It's narrow.

B0, now, the main leaders, I think we'wve
gona over that, But the membership of the
advisory commicbees, I knew acme of them, but I
didpn‘t have much chance to-- You know, I naver
Bat in on those pr knew what they said. I had tag
do with a relatively small number of pecple,
among them Huebner, and I owe a great debt to him
because he was the fir=t one who 3aw-- Well, the
digcuasion was this:

"Supppse there is gaing to be 2 cancer
vagoine? I =aid, "Do you think that's what
you're trying to do?"

Arnd he said, "Yes, we want to make a
vacpine that'as awvailable to everybody."

Anid 1 said, "well, do yvou understand that
that can't ke done?" 1 said, "There is no way Lo
purify that amount of virus., Yeu're thinking
about a killed virus vaccines to begin with. " I

gaid, "You may b able co grow that muchk astuff,
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Baker:

but you're not about to purify it." And I aaid,
"Talk to Rod Murray, wha was then in charge of
the Division of Biolegice Standards, akbout his
view of giving Aanything to man that*s been raised
in cancer cells." I said, "He's totally againat
that utiless he's muye 185 pura." 5So I gaid,
"How gre+ you going to do thisg?e

And he said, "Well, you know, we'wve pever
thougbt «f that pefore.?

And o T said, "Well, you come up to the
end of that line and then tell me 211 about ic."
And so he wanted to know what could be done and T
zaid, "why deoca't wou get 4 group that is
interested in large-scale separations to wWworry
about that?" 20 he was my main contact. And
then I had a let of digcuszicon with Rauscher and
chen with people like Joe Melaick. And Malnieck
Was a very interssting and supportive perscn and
onza Lthat T enjoyed werking with a lot. But I
didn’'t know who weres the people who were really
calling the shots. 1 knew you ar sort of a
distance, but I didn': know whe the objectors, or
the adwvocates, for the owverall program were and
who really made the triumvirace go wich the
Pregident and who 32t that uap.

Well, Endicott was the focal point. This waa, of

course, digcessed--after Shannon’'s approval --with

16



hnder=son:

Baker:

Anderson:

Baker:

the Natiomal Adwisory Cancer Council and
aubhsequently w& had a souple af committeen
growing ouk of that. Chuck Evanz, at the
tnivaraity of Washington, wasa chairman of one of
the very helpful committess in pushing this
along. Then there were a lot af internal
romuittees wicth group chairmen who weare
reaponzsible for diffarent arearp and they had
advizory groups at the technical level and so we
hope, in this history, to Epell that out a little
more ¢learly., And it's amazing how your memory
makes it diffienlt to recgll exastly how this was
done, 9o we're trying--
Whe walked into the Whice Houss and said co
Mixon, "Here's semething you gught to do?" I'd
like ta k¥new now that was pulled off.
Well, I den'k know that I know the answer to
thar . Once Shannon approved in, bthen we were
allowed to testify in favor of it
Uh-huh. But that wouldn't get te him, you see,
and somehow that probably was okayed through the
Bureau of the Budget channels. But I don’t know
of any sclentist who went to the White House,
How, Wendell Stcaniley was a veary kay wiktnegs
before the Appropriations Commibtes and spoke
very eloquently of the need for expanding this

area of viruses cancer work., So, Stanley was
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Andersopn:

Laker:

Andereon:

Baker:

bnderson:

BHarer:

proabably the most influential one, but that was
directly on Congressional Apprepriations
Commibtees. I'm not aware that anybody--any
acientist--went ta talk to the Presgident, per se,
The reasen I raisse that quesatbion is I worked con a
praject that was aet up through Mre. Roasevelt
with Roosevelt directly and, at one time--T still
do--I have a pass that allowe me to go anywhere
1n the werld chat our armed forces are and do any
photographic work that I think I should de.
That's guite a pogs.

I had never tsiked to the President, but 1 worked
with a fellew who did, wheo set it all uvp, and 1
found out what real power and clout can be like,
And that'z a tobally diffsrent story of how ik
was all done, but it wag done by perspnal
contacst, and you don't uaually get away witch
secting up something like this, the project we're
talking abour-=-Nixpn'es Cancer War--unless
somebody - -

Well now, Nixen'sa Cancer War is a diffarent story
than the 510 millien dallars. This axercize of
power can ke exhilarating sometimes, bub you'wve
got to watch i1t; it can be dangsErous.

Oh, yes. You have to watch 1t.

You remember MHixcn dedicated the Frederick

facilicy from a germ warfare te a cancer center?
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Andearaon: Right. ERight. But he had been talked into that
too.

Baker: Bnd I had the pleasure of bBriefing him, along
with Zubrod and Rauscher, on the NCI program.
But h#e s5aid he wanted this done post hasts, 80
the Army, of couras, contralled the Frederick
operatien, ec I got a report from my staff thac
things weren't mowving wvery fast on renovaticons up
there, 50 1 called up the three-star general in
charge and explained to him chat I understood
that things were zor: of dragging up there and
codld he do pomething about it? =0k, yes, sir.
I'1l get right on 1E." And i was incsresting.
Here I was-- He was outranking me, but he jumpead
to it when I menticrned that the President had
gaid he wanted this done real fasc.

Anderson: How did the Wirus Program, which had many names,
gradually evolwve into Nixon's War on Capcer?

Baker: I dornt thinx I would pur it that way. The
viruses area wAs Just one part of the btotal
cancer affarr. The therapy side was Sidney
Farber and Mary Lasker pushing that. But they
were puBhing the whole program. And so 1
wouldn 't deacribe the Hixern War on Canger asg
evalving from the Viruges Cancer Program.

The planning of the Viruaes Cancer Frogram

and the Chemctherapy Program laid grovndwork for

14



the kind of planning that went on behind the
scenes for the Nixon expanded program. We had
the Alrlie House meatings on thab program.
Anderscmn: Right. I remember those. Yes.
Baker: We nad had emaller program=s from the Cancer
Viruses Area and B0, 10 & BHENSE, ¥YOUu Oob
experience. But I would say the Nixon program

grew oukbk of che Larker-Farber--

anderson: It akeorbed the viralogy?
Bakmer : Yes. It wae just anether program.
Andersom: In pubklie discussions, columnists writing about

this, they nsually don't make that distinction.
There is a tandensy to ecguate Nixoa's War on

Cancer with che Virns Cancer Prograt,

Baker: I don't gee it that way.
Andergon: You don'c see it that way? Well, you were there.
Baker: I think it was influential in shewing, perhaps,

the way tp go, partienlarly on planning. But the
Lagker-Farber forces, of course, with the
aommicttees of Congress, particularly the SBesnate,
developad & sudden increase in proposed Cancer
azoivity. That was the first time a billicn
dollars a year Tahcer Program was brought up.
When 1 testified before the Senate Panel co-
chaired by Benno Schmidt and Sydney Farber, I
f#aid I thought the public would he willing to pay

thar kind of money. Of course, now ic‘'s 51.2
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Ander=cn:

biilion. o, I wolld say we had a 1ot of
axperience Lrom the Viruaes Cancer Pregram that
helped in planning far the other, but I den't ama
it aF a direst outgrowth of it.

{Okay. Shall we move to number three?
You'wve already touched on some of this, but mayke
a4 Benrance ar twa. AS You Sdy, ¥OU WEren't
really right in the middle af this, but you
participated on the protein ssparecions and the
cantrifuge development
Right. OCne of the thinge I was interested in is
how you could work complesely across disciplines
and techneologies. And 1 waes struck bv che fact
that moat of the technplogiss, with the exception
of the electropn micrascops, which were in uee
then, came from Burope, a large number of them
Erom Swedern, and it just didn't seem Lo me that
in this ecountry we developed many of the tools
that we needed and that there ought to be the
possibility of doing that in che National
Laboratoriea, if ne ather place.

I was extramely impressed by one study done
ar Oak Ridge where they tock the Calutrons that
had been uped in Y-12 for uranium enrichment, and
pat up a program to produce all of che actakle
isotopes of all of the natural =lements for

characterizatioan. And they did that 1in a
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Bakex:

Anderson:

Baker:

Anderecn:

Eystematic way. They decided hew many grams of
each they wanted, went through, 4id their neutron
absorpticon oroas-sections, all their physical
properties, and developed big books of basic
data. That kind of work had baen dotie as pure
research, labeors of love, in academic
laboratariss, andi here ik was done, just
organizad and done, and that was, Lo me, an eve-
opener that you could do this in science.

Well, I think it damopatrates the difierence
vetween a lot of academic scienkists' cutlook and
the engineers,

But these were physiciets. The phypicisis wanted
the data.

But the engineers sounded like they were in there
Eoo beacavss those handbocoks that were developed
in engineering, I wish we had that kind of thing
in bizlogy, but it's net that simple.

But the physicists, the pest physicists, that I
Ealked to would not ever bother to discuss with
you baspic wersus applied rasearch. If they did,
they said, "It's a continuum and we don't Sees any
break. ®We pased one hell of 2 lot of engineering,
and we're golng to get it, because we know whakt
te do with it." Tt wae go differept from my
biplegical background that I found it very

appealing and very interesting that that could be
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Bakar:-

hnderzson;

Baker:

hnderson:

BHaksr:

Ihnderson:

Eakm>:

Arderssn .

dene, khat pecple would cooperate wich you. And
Bo, when this chance came to develop centrifuges
with a clagsified group at Oak Ridge, then I had
a chance te put inteo effect some of the ideas
that had bwen generated in me and others by
watching what happened in nuelear physicos,

Good. You menticoned the special preparative
ultracentyifuge geparation in relation to vaccine
devalopmant . Would you congidar Chab your main
linkage with the Viruees Cancer Frogram?

¥eues. Thar, and the work cn fetal antigens which,
ag [ gay, would have gone a lot betfer if we'd
uweed different words.

1 understand what you mean.

Hindsight. Hindaight.

Okay. The fourth guestiop. I guesas we've
already discussed that pretty well.

I erink we'ye basn through that., Yes,

Eo we'll mowve on to number fiwve, and wvou touched
o that, and I celd veu Ehat we're goling te try
to gower thar begter than it has been coversd.
And, on six, I would just gay that there ars some
=f the major concriburcions of the whole affore,
tg ppen it up, to somehow make people in
ipdustry--in a variety of industries, in a
variery of disziplines--talk to =apgh other and Eo

show that work done in industry wae as good, and
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Hakmy :

Andarson:

Baker:

Anderson:

many times better, than what was dene in
academia, certainly insofar as the preparation of
materials was concerned.

Take tipsue culture. The thread of development
of tlasue culture from the sarly work of Roog
Harrison, Seorge Guy, and Wilecon Barle carried
right on through to the present time, o at least
t3 1%80, iF probably & story worth telling thaet
hagn't besn rold vary wall s«ither,

Right. &nd one interesting aspect of ik, as I
recall, is that Wilton Barle was frustrated with
materials chat he gob, getbing mostly fabzl calf
sgrum, and e he zaid, "We've got to have zome
way to get this bepides a purchase order." And
&0 what could that be? Well, chat could be a
contract, whichk was a scunning and new idea. And
a0 it'e my recollection that the first contract
ir. which your contracting officer had some zay as
to wnat was being done and could have & finger in
the actual works was his atbempt Eo get good
fetal calf{ serum, and then the Contract Proogram
grew Ifrom it. That'a what I remember., but I
don':t know whether ic's correct,

Well, that's worth looking into further. I think
I ramember chat he did get invelved in some
l:::untraﬂtual EIIEDEE‘.THET]I:E -

But that wae all new. Nohody did that before.
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It wae the germ of the whole thing.

Baker: {Qf courge, I think wa have to alse menticon cthat
Harry Eagle made tissue culture much =impler.
Earle wag 80 concerned with bacterial
copntamination and what not that ke had such an
elabporate syetem, and then Bagle was able to show
vou didn't really need all that.

Anderson: Well, it was a religion up untjil RBagle.

Baker: Right . And after that thipgz really took off.
But then the problem with contaminatcion is
ancther important issee hers on guality control
again, and at the American Type Culture
Collection, of course, those developments were
crucial in much of this, and Stevenson'Es concern
with Myeoplasma conbaminations and what nob, and
mis-identificaticn 9f cell lines, and chromosome
ocounktks to make sure vou at least had the right
chromasome numbers corresponding to the names.
So, all of thatb.

And then, while we didn't really end up
nesding a5 many of the monkeys and simiiar
animals az we ong time thought, when we were
testing human samples we thowught that the ocher
primates, were necessary and ac the start of the
programn it was very diffisult, not only Lo get
encugh animalz, but alee to get them so Lhey were

reasonably healthy.
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Anderson:

Bakmey

Anderson:

Baker:
Aridersmmn

Haker:

And wall taken care of.

And go the program put a good kit of
developmante]l resaarch money into animal
husbandry, which, of coures, waagn'c of mch
interest Lo the academic scientrists, bBub ik
proved that we could produce clean animals i
captivity if we need ce. S0, we s8il]l may need
to pomeday, but we know how to do it now anyway.
Right. Apzopes of scademics and technology, when
we wears Crying to set up 4 group at Oak Ridge ko
worry about biohazards we had to set up a
comtmictes, and Jog Melnick wap chairman of it,
the first Bichazards Tommictee there sver was,
And 5o he paid, "We dont really need chis_ "

And I said, "Have vyou ever had anybody in
your laboratory come down with a laboratory virus
infection?"

He said, "Yegs, onge. And just one
fatalicy, "

I paid, "How many pegple have you had
working cotal?"

"Well, wou know, 40 or 50.¢

Bao I =aid, "Two percent in your labh died of
a virug infection."
¥You got his atrention then.

I gqot his attention,

And CuesrCion Number aeven. You may nat hawe mach
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e rasr

Eaker:

Anderson:

grasp of that.

The grasp I have ie that thie needed to be looked
inks because, sitting on the edge, I could ses a
tenaton between grants and graontees and
contractors &nd all the administrators involwed
in that. And the fzllouk of that has been an
attempt of each to inhibit the gtrher a little
bit, and that repulte in more paperwork and mors
kinds ¢f reviews and concept reviews and all
these steps &re put in to alpw things down--wers
put in--and that st£ill exists. I think it ought
to be gone through and cleaned up.

Wall, that was ancther ateempt, and part of the
planning was really designed Eo crass over choss
lines and not worry guite e much akout whether
it was grant funded or concract funded, Lecause
vou're right, we had different philoscphies, and
they are conflirting. Bubk fF Sesms to the
multidisciplined research, which is ¢learly
reauired for cancer, you ought not to be Aargquing
over the mechaniem of funding to the extent we'wve
aroued.

Right. Right. Wow, so far asg what all this
really paid off doing, I think it was absolutely
eggential to the development of moleecular
Blolaqy, because that has evolved from wirslogy

in vary sigrificant ways., The asnly way you could
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Baker:

Andergon:

Raker:

Andereon:

Eaker:

hnderson:

Baker:

Anderson:

move DHA ground, the only little piacss of it you
had to study that you were sure were homogeneoua,
they were all viral.

Well, again, the supply aof characterized wvirug
Preparations played a very key rcle here.

Meloney said the viruges that Baltimers worked
with were supplied by the program.

Bure. Sure,

But moat people don*t know that,

That deesn’'t show., If you said, "Why can we do
that here in place of Uganda?" the anawer is,
weve got the back-up and the materials here, and
cther people can't and don't compets with us many
times purely for that reason, except now they can
get them, thanks to the program.

Quageimh Humbar eight, you'wve Already indicatad
one thing you might have changed if you had a
chance o do it oyer, and that was the lahel you
had on the embryoric antigens.

Right. Right.

anything else you would like to havwe geen changed
in the program?

Yeaxs., What I would like ta have seen done was
pomething much more hasic than wag done, and
that's what I was trying to presch atr Oak Ridge.
Dr. Alvin Weinberg, in -19%508-1960, decided thae

nuclear epnercy was here and the lakoratery should
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Le redizected into something else, began —o chink
of what their future would be now that nuclear
ENETOy was going to become commeraial. So he
apked Adifferent pepople to give position papers RE
to what sheould happen, and 1 gawve the one in
biclogy. HNobody slae would do ik,

5o I said-- I went through what had
happened with the etable isotopes. I pointed out
there were 300 analytical chemists on the lot
there; that we had lots of mass spectromstry
going on. We were in separaticons. Oak Ridge is
separations. Why don't we take the complete

analyeis af human cells a8 a problem? The whale

thing.
Bakey: I remember your proposing this idea.
hnderson: Wow, I wish that idea had been taken up a little

more widely as & National Cancer Institute-MIH
ghijective. And I think a good share of our
pregent funding difficulty i dus to not coming
up with ideas like that, pecause 1f you leok at
HASA, cthey want to f£ind out about the crigin of
the universe--basic gquascions. You talk to
people in nuclear physics, it'=s the Ffundamencal
gtructure in matter. We've got to understand
that. I haven't heard anybeody say lately they've
gout to understand what is really unigue about

lifa, and thar i @ lit:tle naive for the
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pcientigt mt nat for the man on the street who
is paying the bill. Hea wants o know that pou’re

really trying to gat at che fundamental problems.

And so the two things 1 tried to do after
vhis is first with Benator Crancton in 1980 thers
Wag A move to sat up a camplebte human protein
index, and nearings were held. EBverybody who
was suppomed to be attending those hearings was
out with the Rmagap election. Ctherwise, I think
it would have happened. And then, in 1963, I
wrote a propoeal for DOE that caused a big ruckus
at argonne to dc the human genome. The Eirst
proposal sver writteén on this subject. It got us
relieved of our jeohs at Argonoe. And we gob it
published subsegquently, but that was the first
proposal for the human genome.

How, we were mistaken in how this ought ko
goe. The genome had te come firsk becauge it wag
technically deoable. The rest of it isn't so
abvious ag to Euw you wonld really go at a
complete index, but the pecple who are in
genomics now, that's the next push; how do we now
characrterize all the geane producks.  And we,
unfortunately, are =tuck with a whole series of
categorical institutes, which iz the way to get

maney, buk asnt Ehe way to get really large sums
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Baker:

Anderson:

of mooay in one gverriding attempt to go the
whole distapnce.

It just poourred to me chat the grants system,
with ite relatively circumsaribed projects,
generate a rtotal effart chat's really gquite
different than what you re propasing. You'd
never get snough magnitude and mix if you're
godng to approach it in bitz and pieces. But, on
tha otcher hand, few pacple are courageocus apncudgh
to be willing to lock at the whole broader
program at cne time,

hnd that was one af the bhig argumente why peopla
in the funding agencies didn't think it waa a
good idea. But I think the counter-argument is
this, And that is, suppass char we did sat up &
projact af some reasonable size, suppose the
human protein index had been done and we
pystematically separated out every gene product
we oould find our, what then? Ewvery one ig a
caresr, MNow, cChe grantee 13 esaential. Here is
Protein 1,478, and it'e found only in glial
cmlls., wWhat deoes it do? That s the project.
The thing that makes RJ11 research important would
be having the complete et of all gene producks
and all genes available, and you pick yours and
now tell us about it; how it changes in

developmernt, how it changes in disease; how it
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Baker:

Anderson;

¢hanges between different ethnic groupe. That
=An't be organized and run. It makes what
everybody at the bench lewel wants o da, namely
have an important little project of his own.
Well, the way I aound here, I may sound like I'm
not in favor of the grane aystem. T am, for a
large preportion of the funds cught bo always be
in the grant aystam becsuse you don't want
centralized contrel [or everyohing., You want
ayploratory regexrck Eo be open-ended, and
therefore I would defend the grant eystem just as
muzh as anything =lee. But T den't think that's
che snly way to do things,

No. I don't eicher. I don't micher. Wall, I
think if wvou say, "What are the proklems that we
face now, " thase ars the ones: the integration of
different disciplines, somehow stating preblems
ar a higher lewvel that will get the funding that
then allows all the R0l1s and other projects to be
done, but also being sure that they’ re ippartant
because they can attack important problems. Cne
of the big frustrations of the whole grant aystem
nens is that the ardinary grantes can't have
access to all the facilities that he feels he
needs, He doesn't have the latest
ulbracentrifuge, he deesn’'t hawve this; his

compekbitor has that, et <etera. That means
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Baker:

Anderson:

Baker:

hndersomn:

Raker:

hnderson:

Baker:

sharad facilities, chat means reagents analyowes
done by cther organizations for you. Somehow
you've gat to do what che phygiciats have dope
with their big accelarazers, Get all the nuclear
phyeicipte interestad in one area together, Sive
them time on the accelerator. Make them part of
the show.

Do you know how difficult it's bean ko get that
thepe days?

You know Trimblepiece, whe iz head of the Qak
Ridge RHational Laborabtory? We were discussing
this exact prohlem. He zaid, "I'11 tell you what
the problem is. When physiciebs are in Erouble
they circle the wagons, they load up their gune,
and they sheet cut." He zaid, "When biologiats
are in trouble, they circle the wagons, then thay
phagt in."

At each other. Well, it certainly cocurs to me
that what you're proposing bere would be pearhaps
an idmeal course of svencs for che Naticnal Zabs.
But how do you get this idea sold?

It's toa late for the Marional Labs.

In ccher worde, the Naticnal Labs did that in the
nuclear energy Manhattan Project idea.

That'a right. That's right.

80 they cught to e used to that, alchough thew

prokably are not--
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Anderson: Bur, yau zee, they don't have the bioclogical
leadership.

Rakar: Well, that'e part of what 1 wae coming to. Y
nead to change the kind of effart. But the
things you're proposing, if you could get that

Bxld, would seam to fir the Wational Labk idea

very wel].

Anderson: Oh, yes. It would bail them out. It would baijl
them out.

Baker: Well, not only for that, but the ocutput weuld be

something that'e hard to coms by, 5o, 1b'E
prokakly a eelling joh, but this time doszan't
gasm £ be Eon likely Lo pay off.

Anderson: Except for two thinga. We are not curing AIDS.
We are not curing cancer to any astontshing
extent. And that suggests that we have to de
someching different and probably bigger.

Baker While we're on that, why do yvou think we haven't
been more Bucceagful, considering all of the
manpower, nours, and money that's been put into

cancer regearch’

Anderson: You want my rock-bottom answer?
bBaker: Wall, sure,
htidereon: Ckay. Bagause it was nob posaible. T wouldn't

bBlame anykody. 2ot I don't think it was possible
for a varimty of reaspons tp come down to the

baeice and say, "We are now going--come hell oxr
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Haker:

Aniderson:

high water--ts find osut the differance between
gcme rormal and canceyr caells, and we're going bto
go the whole distance nc matter what. We're
going to sequence all the DNA. We're going teo
separate put all the proteine. We are goling to
get te the botiom of this problem." And chere
will ke lote of little careers in here for
pacplae, Thars sre some that will be found to be
obepiete, But we have to really know the
difference. And I think that bring us now the
problem that the Gencme Project faces. Oncse
through the genome, what do we do, disband? He.
What we want is--I'm working on a little write-up
of this right now--we want a curve that shows how
fast we are generating zsequences and, 1f you do
that curve on the basie of preeent data,
pomewhere like in Z020 we will be doing somewhere
between one genome & year and one . month.
depending on how you interpret this curve,

I ehink you'll be doing bebter than that myaslf.
Qkay. The people who are talking about i, thias
iz managing all the daca, €t cetera. What is it
that wou want to know aboukb cancer first? If
there is a genetic component, and theres cartainly
iz, a ppmatic genmetic compenent, you want to know
the sequence of the whole genome far the

wntransformed cell, and then at every stage in
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Ealkmy -

AndereaT:

Bakear-

andarson:

Baker:

the preogrecsion be malignancy. How many changes
are there, how many mutatiena® Many thinges arwe
being davalopad new, but they're for individual
ganss. I'm paying for the whole genpome. That
maans ¥ou'wve got Lo do one & month,

Hawve you geen the article in Seciankific American
Ebat jugt came out by Webster Kavanee {(who
incidentally is Directer of the San Disgs Eranch
af the Ludwig Institute for Cancer Research)?
Yeg, There ig a good one on the motaticnzs ip one
gene .

And the rspreeecy gencs 45 well as cthe
pximulating genesa?

Right. bBut you see, agaln, we're always here on
one liztle discovery of, here is a suppressor
gene. How many 2f them are there? We don't
know. How many obher changes are occurring at
the same timm? We'rs always lecking through a
kevhole, We'wve goi to open the whole door or
take the roof off. And 3o my problem i3 1 den't
saa the definition and tche gaeiling of an overall
project that gays, "Here are two celle thac
differ and we intend to find all the
differences_ "

Well, one resson I was net in faver of bringing
Cancer Tontrol back into the HCI was that this i=

ancther example 2f diverting efforts away Ifrom
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Andereomn:
Eaker:

Andersan:

this fundamental guestion that vou are posing,
made worse now by othar diversions o a let of
gtaff aren't really working on cancer research,
of course, but that's a social problem. And it's
interesting. You know, my answer Lo my questicon
of why aren't we further along is a wvery
different one Lrom yours. Basica~ly, my answer
ig becavse of the complexity of biclogical
syatema,

I wWas faying the eame thing.

Mavbe.

I was saying the same thing. If you take me up
on 1t, wou say, "Okay, Horm, you're Saying we'wve
got to find our ail chope differences, B0 what
are ¥ou going te do? Tomorrow, give me the
list." HNo. Then we Bay we have an idea what the
data would look like, all the mutations, base
pubstitutions, transpositions, everytbhing chat
would Lappen, but we don't know exactly now to
gat at that, but now we're aging to aBk if
peguencing is che way we have to go, let’'s get a
googd pystems analysis group together and say,
"What happers if we prale this procedure up by a
factor of 10 and 100 and 1, 000% What are the
limiting factors?™ It turns oub Etorage is a
limiting facteor. 1ot turms out numbers are a

limiting facter. You'rsa golng fo have more
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Baker:

Anderson:
Baker:

hndersan .

Eaker:

hnderson;

lirtle hottles than you can put on any reascnabla
bar code.

I suppose it iEn't any worge than the
agcronemical data we're getcing from sateliites.
We're generating such numbers we're buried under
numkers.

Right. Well, cptical disks are just--

S I apsume that's going to be solved,

Right. Bub what we have te do is what is done in
the military. And this is very interesting. The
military will say, "Herse is satrengrhs of
materiale versue time and they're getting better.
Here ia lumens per watt gutput of bulbs., That's
gattring becter, The zize of storage systems For
data ptorage, they're getbing smaller. S0 we
will =say we can build an aircraft that will go
2,00C miles an hoor rhat will weigh sucrh and such
and amount, and that's what we're going to carget
far 20440 on tre basis of these curves."

It's a goal-specified--

hnd we have no idea how thope are going to oogur.
Hone in this woerld, We just aggume that, look,
metals got better, then composites came in, and
gn w2'we gat to get up here,. That's what we have
to 83y in bioclogy, that we don't nEve a clue as
t how #gome of these problems are going to be

polved, but they are net important, and BOo Now we
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Bakex:

Andersgon:

Bakar:

Anderson:

Eakear:

Anderson:

have ta put together whatever kinds of etaffe, or
whatever ic is, and if we're going to do 3
billion bases per month, what does that laask
1ike? What ie it geoing Lo regquire? and we give
Dupcnt a prime contract, if we have to. We just
gay we want to get chere and, if we Ccan's. we
warnt to know why.

vy you think we've got encugh peocple who think
this way in biology tao move ig?

Mo, T den’E.

It'e not just a matter of leaderahip at Oak Ridge
Laboratory, but the whole field.

I would redefine your qguestion. There aren't
enough people in biology, but there way be enough
pecple who are, or wWill ehortly, be unemployed in
hiology to deo ik, Those are the flexible kind of
people wha may want tao do it. Yeou see, there is
tremendous cppesition, but vow aleo have co point
ik that the real aim with all rtheee big
enterprises is Lo make the work of the individual
investigator more important.

Well, there ip a great fear on the part of mest
Individual investigators that they don't want Eo
have gomehady else tell them what ta do, and
that'z what they gee planning and thiz big
programming you're talking about doing.

Yourve read, I'm sure, Kuhn'es work on paradiogms
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gaker:

Anderaocn:

Baker:

Andereon:

in ecignce?

Yes.

Okay. That iz, in some respects, an
extraordinarily cynical work. He says the
average gcientist works within these paradigms
and it's perfectly cbvious what he will do. It'=z
within that ecirela.

Well, you nee=d pome cleaning up of details like
that and o you'wve got to have that.

Ha's pleaning if up. And that s what most
science is all akbout. Sp, it'e directed. Hie
environment has directed nim as to what should be
done, what‘s imporcant. The review commitbess
are the enforcers of paradiome. "Cuteide thie
paradigm? Ho, you can‘t go." So, ne's limited
and he thinks he i fres and open with the whole
universe in front @f him, bubk he's on a lictles
degert island and it'e completely circumBcribed.
You Ses? S50, Che answer is, if there i=s no oLher
way Lo go, he will rooperats.  And physicista da
what they do becawvse of their experience. Thie
is the only way they could get things done they
wanted to get done, the only way the money wae
availanle, IL wasn't the physicista having any
kind of a lotbery ov a vobe., HNobody asked the
astronomers btoc vobte on the Bpace Program. That

was jusak set up. And the Wuclear Energy Program,
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Baker:

Andaerson:

Baker:

Anderson:

Bakar:

what it did was to beat a 1ot of people inte a
different phape in a short period of time. And
when chey went in they were one way; when they
cames sut they wers another way., And I think tha
biotechnelogy community 1ls beating a lot of these
pecple into a different shape.

Somewhat . Somewhatb., Bub that's pnot as mugh at
the regearch end, I khink, ae more down at the
acher snd.

Burt, you see, how do you define research, if what
you are doing--

Wall, I should have said thae more fundamental end
of the chings then. I agree it's a continuum
really.

But logsk, what is fupdamental? The people
upgtairs from us 1n Human Gencome Sriences say
theyrre doing absolutely the most fundamentcal
work that's being done in biclogy today. They re
discovaring all the genes.

I'm thinking of a conceptua. thing that
encompasses that and is broadar than that,
particalarly in reference to rancer, of what
keeps the control s0 stabilized for =so long a
Eima, and then what happens when that shifts.

And this takes the conceptualizatizon of the
erganism that T think i= rather different than

most peaple are thinking about.
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hnderseon:

Baker:

hndersor;

Baker:

FAplal_eod=Taln i

Eaker:

Anderson:

Baker:

hnder=son:

Baker:

o vou know & guy named Stuart FKauffman?
He .
He's a physiclogist who 18 interestsd in some
complex-- Did you ever hsar of the Santa Fe
Institure?
Uh-huh. Sure.
Well, he's been very active with that group.
Complexity.
Yes, 8¢ thie complexity idea is kind of a fad,
perhaps, but I think thie is basicaily whabk our
problem ig here with liwving organismz, and it may
take a whele different conceptualization of how
you deal with complexicy than sitply léarning all
of the coding. That's a3 step tha%t'e necepsary. 1
think, but that's not at the high enough
intellectually organizaticonal lewval fo gecr at
this.
When you're done and you hawve all the genes and
all the gene products characterized, you ptill
gent underscand how it warks.
I think youw've gob tp ceoncaprtualize this at a
different hierarchical level. Buk that'zs a
matter ¢ opinion. HNow, how you ever get funds
for this sort of thing, vou Know--
I think we'we dane al. the things we can Lo get
funds for little pieces ip bislogy.

Well, the supercpnduckor--super-collider T mean--
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Anderson:

Baker:

Ande o .

Baker:

Arnderson:

That wae a bridge toa far. The super-aollider.
That was a bridge too far.

But ik‘s, Lo me, wary sad that that's been
stopped and it's coet a hell of 3 lot te seop ib.
But it illustrates the great difficulty. And a
lot of the diffioulty, as you say, the wagons
were shooting at each other. A lac of physiciscs
kilied that becau=e they thought that that money
should go to individual physiciets, which dosan‘'tk
necesgarily happen if you deoa't hawve the other
one. And Moloney was peinting that out with the
Yiruses Cancer Program. He calls it the "demise*
pf the program. The money didn't go from there
to grants.

Mow, you're ralsing a whoele bunch of other
prablems as to where we go from here, and I
think, to change the subject a litrtle bit, T
Ehink that's one of the things that cught to be
done by cthe Tosmos Club is co begin co work on
central issues, naob--

Wall, rthege recent creativity Bymposia at the
Clut: were interesting and I waes all for it, but I
think yau've got a4 Twisk ofn hera thac might be
whoTkLh pursuing.

For example, wa'we gpt now thise attempt to cut
out the ATP programe and other proorame which

apply technologqy. That's a very fundamental
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Baker:

Anderson:

Eaker:

ANcdersmn

Baker:

hnodereon:

Bakexr:

Ao e son s

Bakgt:

igpue. We're gpending, I think, 578 billien an
regaarch in thie Govermment, and the idea is that
that iz going ta give us new jobs and get ug
ahead of the rest of the world in high-tech. Yet
w2 have a missing piece wherse we attempt toc apply
it. The guesticons are, hew much of the
fundamental research is rearly useful as
fundamental reagsarch?

Tont know,

Dan't know., Bub, you esge, between 30-40 percent
of research papers are never referred to, which
telle you--

Yes., I'm the author on a couple of those. Ewven
ocn my pienning paper I only got one request for
it.

OTe Tequest’?

Yes. But I only got one regquept for the planninc
program.

Well, xerax machipes had aome in by then.

Eaefpre, you would have. Dhddn't I send you a
requeskt?

Mo,

: apologize for that. Hecause 1 read ie.  But,
anvhow, that’s one thing that I think should be
dane sericously and should invalve the players in
Government and in the Congress.

Well, the Cosmas Club did ehat sert of thing, of
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Anderson:

Ezker:

Andersaon:

Baker:

Aoderasm

Baker;

hnderson:

Baker:

Ander=cn:

aoluras, in World Mar TI, and that'e why I'm kind
of sad chat the Cosmes Club is net anything like
that influential new as it wae in those days.

It could be, if 4ir would d¢ these things. Whera
elae are they beaing digrussed?

Well, not wery many placea. I don't know.

Motk very mEny places, that's for sure. ] would
like to pee them take the bull abkesolutely by the
horna and say, "We're gaing ko have a series of
aympesia in which we ask the guestion, ‘Why are
we not able to curse AIDS?

Well, why don't you write a lectter to this guy
that's the chairman of chis creativicy business,
He's got this Hungarian name that*s net
pronounceable. Do you know who I mean?

Jh-huh., Yes,

It starts with a "OF.® Hecause [ made somne
suggestions on thie crestivity area, and they've
sort of been in line with--I‘m not Baying that my
letcer did anything about that--but the first two
EYmMposia were wvary mich what I suggestad, and
this new one is 5imilar teo the idea of trving teo
ralate cultural differences--

Un-huh. These are impartant things.

Yes. But what you're suggesting is a different
idea. Y¥es.

Present Government policies. Why are we doing
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Ehis, or why are we doing thak?

Baker: The key to this also is getting the right people
invelywed hacanse as you say, a lot of people
don*t think this way.

Anderson: But not enly that. You s, Yyou would
immediately have a lot of "defensive"
prepantratrisns.  Anybody who fesls chat their oo

is about te be gored.

Eakaxr: Well, vou ought te let them apeak ton. Yes.
Anderson: Sure. Let them spsak teo, but it can‘t he just
thoge,

[Cann I get you some coffee or anything,
Carl?

Baker : Well, if you'we got Eime.
iWhersupon, thers was a hrief recess.}]

Baker: Wa've been touching on items in the tenth
guesticn here, but let's see if we can
crystallige this a little bit mare. How do yoo
think the political climate and public knowledge
and opinion may affect scientific progress and
funding, and how it affected the Virusss Cancer
ares in 1950-1380 and coday?

Anderson: Well, I think that wags, in some respects, the
golden pericd in that ecience was held in much
higher esteem and there was much greater

expectarion of concrete results. How, for a

variety af reapons, especially public scrutiny of
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Baker:

Anderadr -

Baker:

Aodersomn:

Baker:

unecthical condnct in acience, or the appearance
af it, has rather clouwded over really large
funding prospects. Bub ¥ Ehink what's more
itmportant, we haven't had leaderzhip that
projected programs that at least looked as if
they could he really effective. 1 den't think
we've had--maybe we wouldn't allow--really
affeccive leadership in the biomedical =sciences.
Wh i& Pea?!

We as scientists. It may be that we don't allow
that any mare. That's a sad statse of affaars.
But if pomeone comes up with a pregram and
suggegts & course of action which would get a lot
wf funding, he would immediately get a lot of
flak, I chink. £o it may be that we have people
who could be leaders, bubk mavbe they don't fesl
that it would work or be supported.

I vou think the political influences on
positicons of leadership are such that this makes
it less acrractive f{or pesple who might ctherwise
b willing to previde the leadership?

Uh-huh. I think that‘s true. I think that’'s
Erue. One becomes a barget. and in the aresent
news climate ic'a wery difficult to =scape
without injury.

The question of the public's uwnderstandling of

science. There is a lob written, and some pregss
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activirias have bean pretcy good in trving bo
convay Bome of the soientific findings in leaw
terme. But do you feel that the knowladge of
saxiesnce on Lhe part pf the public is woras than
it was in 1570, or the sama, or better?

Anderson: I think for part of the publie it‘a gecting much
betcer, partly due to puklic T V., 8o that we
hear a lot more aboub results. What I think is
missing is an expeositicon of what the problems
Are. We're nappy to go oo T.V. and show whar
wa've Jone, prasant sime particular new or
important, or trivial, advance. But we need
gomebody who can Erate what the gQuestions are,
And I think the examples of why that's important
are obvieus. NASA cenvinced us that we wouldn't
understand the origin of Ehe univeras, or much
glse, if we didn't have some Moon tocke. They
posed the guestione kefore they gave the answers.
We conetantly bombard the public with new answers
to questions that we've pever rajsed. I don't
think that gebs us vary [ar.

Baker: The asther thing I'm getting at is wiiebther ceollege
graduates, for example, are taught science well
gnaugh ko really make moet college graduates
understand science.

Anderscn: No. HNe,

Baker: And why iz that?
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Anderson:

Baker:

Anderscn:

Bakey:

ANGergon:

EBaker:

Anderzon:

I think what they've besn taught to ke is
"soncerned, " whatever that is; tchat they haven‘t
been given a good snongh background in hard
pcience--mathematics, chemistry and physice.
Why not?
Because these haven't bkeen coneidered important.
Do you think the science departments have focumed
g1 on educabting and trainjing those who are going
intg scgience that they'we neglected teaching
gsoieance o these whe are not going into sciencs?
t'3 a loaded gquestion, perhaps.
T think vou have to do bath., And I don't think
vou do a good job of teaching the general pubnlic
unles® you're doing &4 good jok of training some
grlentists at tha same time.
Are the teachers willing to do bach?
nfrenkimes Cney'rg nof because they don't see any
reward in Ehe pore general kinds of things. But
thiz ie changing. MNHow, to give you an sxample,
Maynard Olson, who worked out ways of amplifying
human DNA in yeast, gave a lecture last wesk at
the NIH on how he would organize the Genome
Projeak, and surprisingly he ended up his leacture
by showing a group of high echasl students Bhat
were working in his lak and he said that he
believad that every scientist should take part of

his grant money to help educacte and interest
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young pecple in science, and that wae what he was
doing with part of hiz time and part of his
effeyre .
80, if that can be made a generally

asccepted form of human behavior, I'm all for it.
This wag an interesting example of somebody wheo
is worried akout that problem.

Baker: Yas. Who was trying te 43 something about it.

hnderson: That's right. EBo it can‘t be-- We can't give
the problem off to somebody else; we've get to
worry about it ourselwves.

Baker: Wall, I‘m wall aware Lhat my teaching scietcs to
non-gcience majore isn't going te do much to

solve the problem- -

Anderson: It helps.

Baker: --but it geemed like aowething I could deo a2s a
retiree,

Andetrpon: Tell me whabt vour #stimation of the reapanse is.

Baker: To that kind of teaching?

Anderson: You're in contact with theze zrudenta.  They' e

not scisnce students. How do they respond?
Baker: Well, this was in University College, so these
people were coming at night after having worked
all day, nearly all of them, S50 they were
motivated, ak least to get their degree, so it
would probably be quite different 2f I were

teaching in a daytime ardinary campus. So I
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would say they were motivated. They almost
invariably had great fear of the formulas and any
mathamatice, but I 8till thought it was esgseptial
that tney be exposed to the whole idea of why yom
naad formulas which show the relacienships, so 1
started with wvery basic physios. I even talked
about measurement and all that on the firet
lecture. And most of them tolerated it pretty
wall., I went in and put a let of stuff on the
board before clapes and T tried to not give them
tac much of that, and I only gave a few problems,
and I only expected the better students to really
aolve them. &Lnd chat was true. post of chem
didn't really work en the prohlems. I waz not
trying to make scientists put af chem, eo I
precty much Bpld them what was going ta be an the
exams. And so, if they really studied, they
could certainly pass. And ssn, as usual, I had
bimoda: curves, whicn wae the =zame thing when I
was teaching a Sociclogy course. I didnt get a
bell-shaped curve at all; I gob a bimodal curve.
Eoma were prefby good and some were pretty bad.
How, one problem, ef course, was language.
We had a number of foreign studente and the
language was @ problem for some. But my main
objective was to at least make them sympathetic

Lo 2cience and have some grasp of what the main
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Aridlersom

Eaker:

hndergon:

Baker:

bnderson;

Bakar:

Andersonr

poilnte were in the different arees of acience,
including evolution and bBehavior and
neurophysiclogy and develgpmental biclogy and
physice and chemistry. And you can do it.

I wag purpriged. A number of my frisnds
eaid, "How could you teach all thac?" I szaid,
"Well, I hadn't had physies for 40 years, bur I
went back and reviewed it a little."

Yen. That's the enly thing to do.

20 you can do it. And 1 worked the prablems
myoalf

Yea., It's refreshing to do that.

But ie's, you know, a drep in the buckat. 2o
it's like trving Eo treat cancers by treaking
symptoms. I mean, it dosasn't get at the heart of
the mabtter. So your suggestion of a program at
WIH that included a certein X percentage of
dollare for btraining young etudents would ba 3
way to get at it at a bhigger scale.

Ye=. Yes. Berauze I don't know what the high
gchool students get out of thizs, but they see a
Acientist who doesn’'t seem to have horns and they
bagin ta hear some raticmal discuasicon.

And these problems are interesting if you present
them right.

That's right. But one problem I have with the

gensral public i & certain loas of faith in

52



rationality.

Baker: Yes. That's a wery fundamental problem.
hnderson: There is--
Baker: Scientolagy 15 acill surviving. Astrology is

atil’l reporced in the nswspaper.

Anderson: My son Lee got hie degree at Cambridge with
Peruts in the MRC, and here is a place that's
full of Nobel Prizewinners, st cetera, and so I
said, "All right, tell me, what is it aboutc the
place? Why does it work?! And he saild, waell,
he'd thought about this too, and he =zaid, “"A lot
of pecple come and they talk about a lot of
things and there are ideas floating all around. -
He said, "I came to the conclusion that the
group, a5 a whole, was espentially unfoolabls. ™
¥o maid they were willing Eo--

Haker: That's a8 farm of guality contrel.

Anderson: That'=s right. They were willing to take any idea
and work it through and ses whetheyr bhey wercs
being fooled or not. But it wag a vearIy
interesting way to put it. My conclusion about
it was that was true, but it was alse true that
there is an enormens effecsr of being at the
center of things, =nd it wae driven home Lo me 3o
much when one time from Argonne 1 was asked to go
giwve a lecture at someplace in Hansas, &

univeraity. And zo I showed up, and here was
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Baker:

Andersonmn:

Baker:

their new Biochemistry Building, waich was, you
know, almost a blosk long and sgverzl stories
high. It was just being equipped and had more
stuff than--
Where was this?
Someplace in Kansas. And I thought, "Gees whiez,
thay've got more stuff than I've ever =een
crammed inte pne place, except mavbe at the NIH.
They must be setting the world on firs here o

And so I was =scheduled to go and talk to
people, ane after the other. And when I got deone
I zoncluded I had never heard of any of Ehem
before and I wasn't going Eo hear of them again.
Yet, they weren't any gsmarter or dumber than a
lat of people that I met at the MRZ. There is
something in the intellectual flaver of your
environment that hage an enormous effect aon your
expectations of vourself.
There is a pew book out on the history of a
mentor-protégé chain (Shanneon to Brodie to
Axelraod to Snyder o Part)] that illustrates che
gffects of intellectual enviranments and wha the
MENTOYXE are as important factore in career
accamplishments. There have been some interesting
ftiecruseion on the genealogy of one's scientific
forpearers, and 1'm happy to 3ay I can trace mine

back to Emil Fischer and Justus Leibig, and wvan
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Anderson:

Baker:

hnderson:

Haker:

Anrdersot s

Bakex=:

Hoffman before that sven, and it makes a
difference.

It makes an extraprdinary difference.

In the develcopment of the Ludwig Institute for
cancer Regsearch, we were gtarting from @cratch
setting up research labe, and the prime
coneideration was the same thing that Shannon
repregented: continual emphasis on top gquality.
We glso alected to pick younger people to head
the Branches.

What is going to be the future of the Ludwig
Inetiture?

Wall, it's s5%il. golng erong.

Financially it's=--

Well, financially it wag setf up in 4 very unusuial
way. Mr. Ludwig transferred all of his agaets
cut=ide che United Scates to the Instituke, 50
the Institute became, in sfifect, & holding
corporatiosn which represented aboukt &0 companies,
and all! of the funds which normally would hawvae
been profit were fed back in and used to set up
Bransh laborateries. And we have Eo do clinical
research as well as laboratory research, and we
have to always associste with a not-for-profitc
hespital, PBub we elected to havs differank
branches emphasizing different aspects of rhe

cancer prekblem,.  Bub, by in large, it was to pick
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hnderecn:

Baker:

your begt young pecple, give them a goad deal of
lesway--don't try Lo manage them from
Switzerland--bue be willing to get rid of them if
they didn't perform, which I think is the key to
some of this,

oh, yes.

Now, how did we pick these peaple? Che slement on
deciding locarion was whether the Ludwig
Institute owned properties, £.4g., in Rustralia
where the Inpstitute owned a lot of coal deposits:
Ea we had cwo Brancheg, or did have, in
Aubtralia. 50, you go inta a country and mest
with some of the top scientiste and vou ask them
1f they can they identify some of the bright
yvoung pecple. And it's amazing how cften the
BEME NATES dome up., How, we couldn 't compete
with MHarvard but, there iz a second layer of
paople who don't Qo to Harvard whe are jusc abouk
as good, and so we Set out BEo Ery to hire some of
tnese pecgple of that guality, and we identified
Ehem by chegps suggestions from Che top acianbists
in an area, And then we would talk to rthese
people and as Hugh Butt, <ur Chairman of our
Sciencific Advisery Commictes, sEtan said, "This
fellew is bright-eyed and bushy-tailed, or he
isn‘c," and if he wasn't bright-eved and bushy-

tailed, we didn't hire him. Do you know what
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Anderson:

Baker:

Anderson:

Baker:

that means? You prebably deo,

Righz .

He had the ability to formulate a pregram beyond
where he was, knew where ha wanted te go, had
same good idea= gn how to get chere, and ingisted
on guality because he'd heen trained in a miliey
where that was expected,

But how 1s the Ineritute going to take inro
considerarion the problem of its aging? That's a
central prokhlem in any--

We hava cloged Ewe or Ehres branches partly for
that reason. The Sydney Branch was set up for
cheamotherapy emphasis, both clinical and non-
clinical. The young man we picked was a good
clinical inwvestigateor trained in chemotherapy.
radiology, oncology, internal medicine and the
works, and he was also quibte knowledgeables of
frolic acid mecabolism which, in those days, was
key «o studies in leukemia. But he didns grow
with the field. 5o, he was an excellent
clinician but ne really didn't keep up with the
lab =side. 8o we kept =ending him guys down to be
the number Ews man Lo run the lab side, and he
kept turning them off because he wanted to be in
charge ©of everything and wouldn't delegate co
chem. 2o, the Ludwig Insti-ute, a little bit

before I left, cloged chat Branchh down.
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Anderaon -

Baker:

hnderspn:

Baxer:

Anderson:

Baker:

At e meny

Baker:

How de you deal with the following proklem?
People that are supported by Howard Hughes, for
example, here's a kind of scenario. You'‘re in a
university and suddenly you're net competing for
grapts, you have a special ppare, and you're a
Howard Hughes inwvepstigateor, and you're over hers
and the poor pecons in the rest of the place are
Aanvicus of you, et asters, And Ehen pou lose
your Howard Hughes grants. It'a known to 2l] the
granting committess that you were on that for a
while and now you're coming into the situation,
and there iz a certaln ampount of resentment to
somebody who Nas been outside the system living a
plush life for a while. Don‘t they have a re-
entry problem?

Yes. And we had a policy of giving them two
vegrs to Jget baci into the stream.

That'a a gerd idea. Yes.

Bacause, when it was set up in cthe first place
this was discussad with them.

How they re-enterr?

Yeg. But we would give them two years to get
their grant applications eubmicted.

You sea, that's what T think should be done with
the MNatienal Labarataries. What you should do is
84y - -

Well, if they re going to close them, they ought
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Anderzsn:

Baker ;

Anderzon:

EBaker:

Anderson:

Baker:

hoderesn

Rakar:

Anderson -

to do something like that.

Yes. You osught to say, "If a universzicy will
take you, you get g0 much for equipment which the
universicy wanks, you gekb 2-3 years support.,
mayls on a declining scale, and--"

Butr you'wve gob ko be tough enough bto cub stuff
out.

That "'e right.

And nok evaryvhody can do Ehat.

Well, it's going e be tut cout, 3¢ the guestion
is how.

¥Yes, in this case, the bhasic funding is going to
bEe cut. It's bound te produce & reduction. But
what worries me i3 will you cut out the less
quality stuff?

Ho., You see, wour gquality will leave right away.
You know, how do you determine guality? Well, in
a field, the bhegr peaple know what qualiky is.
Yez, But chere iz anether way to determine it.
Lock what happened at Dak Ridge. Hollander had a
pretty good set-up going. And then there wasn'tc
going to & enough money to kesp gorowing like he
wanted to keep growing, so he encouraged, and his
sucragsors snoouraged, you to ga our and get your
own money. Like Kenoy got hie own money, 1 got
tunds, other pecple got funds, and so now you're

living on ocutside funds and che money that comes
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Baker:

Anderzon:

Baker-:

hnderson;

Bazker:

ANOE TS0 ¢

Baker:

inside goes to the pecond and third-rate pecple
that couldn't get any money. All right? When
the outeide funds began to become at risk, what
happene? Who leaves? The top people Ieave. You
don’t may, *0Qh, these guys are soming back into
the Byatem.*

I think you'wve got to have a turnover of younger
peECple coming through in a fairly high proportion
and, it mast places, that proportion is probably
nat high enough.

Well, that cap only happen in a university.

HNo. You desvelosp programs where Che guy comes and
he's pnly geing "o stay for 2-3 years.

or he's a postdor which, you know, thabt'= another
big hbeef now, that the postdor career doe=an't
lead anywhere. You keep on being & postdoc.
Well, we prabably have crained too many for the
sige of budgets we'wve got npw. Either you'wve got
to have bigger budgets or stop training 3o many.
Wow, I'd prefer to have bigger budgats bukb, you
know, not everyhody agreses with that,

Well, my general conclusion is chat a research
activity is usually crnly bealthy when it‘s
grawing.

Well, it's a lot easier. That's one reasan I
went after bhigger budgets, so I'd have more

options.
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Anderson:

Bakar:

Anderson:

Eakgr:

Andarson

Baker:

Andersorn:

Baxer:

Right. Yeu dilute them out,
It's a lot more exhilarating, as well as
productive, I think, i1f you can grow. But you
can't keep growing forever, so you have Lo changs
vour gtyle of operations when you're not Jrowing,
and that is harder to do, and you'wve got To be
tougher.
That requires & certain kind of discipline that
ig wery rare.
Yes., And I suppose you can only stand being a
"bastard" a oertain length of time before forces
throw you ook,
Ho. You <nly get the copportunity to be--  You're
the atie that s going £ ga.
That'e what ['m saying. You kaow, you can only
make @0 many enemies in a given time, o you
dan'E sxpece to survive forever, and yet some
guvs are wvery skillful even at that and they last
a long time and still do & precty good job.

But the key leadsrship roles, whather it's
a lab, or an instituticn, or a small group, are
hard ko defins, but crucially imsorcant .
It'e like obacenity. You know it when you oee
it.
Yez, And s¢ your Cambridge group, they somehow
have collected an interesting group of people.

We [(at the Ludwig Institute)] had & Branch
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Andmerock:

Baker:

Andereson:

Bakerx:

andsrsan:

right in the widdiz of the Camhridge Lab of
Molecular Biologqy, but the Dean of che Medical
Sahoml kept trying o get more space for our
Ludwig Branch and he never succesded; 50 we
finally cloged that one becaugse we didn't think
it could grow encugh. And it wazs originally
propoged by them and us. 80, the Institute still
hae eleven Branches turning out good work, and
the money is Bcill there because, as I say, it's
not just an endowment which gets used up; ic's ah
ongoing group of businepses really. S8c itb's
differenz. I7 wag more like-- Let'=s put it this
way. Howard Hughes used the same area of the law
to ®Eet up the Howard Hughea Institute that was
naaed for getring up cthe Ludwig Institrute, which
iz a very different body of law than the ordinary
Foundation.

Eo it's 4 leoophole in the law, in a way?

Mo, suzt differsnt.

Well, originally, wasn't it set up =3 that a
physician could nave his little research
operabion in the hospital as a sort of a tax-fres
arrangement?

Hat that I'm aware of, I nevear did geb inta the
busineus #nfd of the Ludwig Tnetitute cperations.
That wag always--

It was exXplained to me that that wap the reason
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Baker:

A mem s

Baker:

Ands raom

Baker:

it wan falt that a physician ought to be abla to
have a cpecial labaratery juat for research under
his jurisdiction in a madical environment and
that that had to be covered by a spacial eypa of
iaw. And Hughesz smack his whole cperatien ints
that .

I know that thay used part of the same basie of
law as we did. And thie iF why we always had to
palr up with a not-for-profit hospital. That was
phe of the requirements. And we never did get a
Branch in Germany because we could never find a
hospital that was aor-for-profit that was
suitakble. We found one, but we didn't feel like
putting young people in That 'morgue"
enviranmerk. IE was dead.

Do Gowvernment hogpitals gqualify as non-profite in
this sensa?

Well, in Germany that’s notb the way medicine
woTks .,

I know, but I wanted to know if they ware out?
You dapn’t have any in Russia, for example, or
couldn’t?

Well, in Melbournme the Walter and Liza Hall
institute, 1 suppose, 13 not Government but it's
sure got & lot of Government funding. We =cill
had to deal with the hespital of the university.

S0 we usually had a }-way thing going. We had a
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Baker:

hospital, a university and, if it'=s thare, a
rescarch institute. And we always, in setting up
thie thing. got everybody together to agres that
this would ke a collaberative thing.

We alas always had a losal committes af
outstanding citizens whom we worked with to make
aure we didn't do something that upset cthe loecal
practices, and that, I think., was probably wige
Ea avsid croublesa,. And then we, of courge, set
up our scientific review committeez and reviewed
the programe every S years oIl how they were
coming, Bill Faul af tha HIH was oh one of aur
committeaes, [or example. And =¢ I think it seemg
to be working pretty well, We gotbt up te nearly
820 millien a year which, by NIH standards, isn't
high, but that'e good to give you a little
exercise on how you manage something.

You can g9et & long way, if you really want tao, on
Fhat kind of monsy.

And the Melbourme branch is very good partly
bacause tha youtng man we picked, Tony Buergess,
worked with Metcalfe, who iz one of the leaders
in the area of differentiation and growth control
factore. Another Branch Director is Thierry Baon,
whe worked with Christian de Duve, and he had an
interesting phencmenon where he could show that

certaln mutatione of certain fumsrs would elicit

&4



Anderson:

Baker:

Ardsrsom

Eaker:

Arndarsmmn:

the immuncleogical response  against the tumer,
but the modified cells would not go on and Earm
tumosrs. And 80 he's been tLrying to explolt chat
and o far we haven't gob much furcher than that,
At the Branch at Bern we had a problem with
Finding the right director there. Anc @t that
Branch we had some clinical trials which, even
theugh cliniecal crials were not popular with some
members of our Scienbifice Bdvisary Commictes, I
wag A backer of them because I thought we needed
trials and theyrre very difficult to do, and ik
geemed like that should be pare of the proagram of
the Ludwig Institute, Hut chat’s begn closed by
1=
What happered to the man that left the NCI and
formed a cancer center in Hashwville, I think ik
Was?
Yes. I know who vau're talking about but, I
dor‘t know, he's seill peddling stuff, I guess,
Hers still going? Tim Q' Conner went with him, I
think .
Well, I'm not sure, I don't have encough on the
detgils to know, But I really haven't looked
into it encugh to Know.
Well, his basic ploy was thar people are gebring
speclal trearment at the NCOI and, if the HCI does

it, it must be something good and new, and we
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Bakar:

Ancarso

Baker:

Anderson:

EBaker:

oanderson:

Baker:

Andersom:

Haker:

Anderson:

Hakar:

Andersatt:

Bakar:

want to make 1t available to the geperal public.
And so whatewver they do, we'll do here.

That was the piktch. Yes.

Yeg.

But thay charged for it toa, didn't chey?

That's righe.

So 1t'e nok guite that simple.

Right. Well, it wap a way to make money but it--
I don't object to pecple making motiey,
necepparily, but--

--it had a gimmick attached te ik.

~=1t makes a diffarsnsse how you get the money.
That's right.

Well, ehis has been a lot of fun, and I
appreciate wvour time and willingnese to talk.

I hepe someching comes of it all.

Well, I hope we gert thak,

{Whereupon, the interview concludes.!
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	Structure Bookmarks
	Final Draft. This is an interview of Dr. Norman Anderson, who worked on. centrifuge development at Oak Ridge National Laboratory, taken on. February 25, 1995. The interviewer is Dr. Carl G. Baker, former. Director of the National Cancer Institute.. 
	Baker:. Norman, could you give us just a brief statement. of your background? You've had an excellent. career of variety starting with your training and. your Ph.D., which was in physiology, as I. remember.. 
	Anderson My original training was at the University of. Minnesota in abnormal psychology and in sociology. and in motion picture production. And I then. spent 5 years as a combat photographic officer in. the Navy. I was in the Navy on active duty. before the war started. And that included work. on antisubmarine warfare and blimps. I set up. the experimental systems for studying eye. movements during instrument flight for a joint. British-U.S. study in that area, and flew all the. experimental stuff myself..
	Ridge National Laboratory under Alex Hollander,. 
	worked there for 21 years in various capacities,. 
	and set up the joint NIH-AEC Zonal Centrifuge. 
	Development Program, and had the use of the. 
	Separation Systems Division of the Oak Ridge. 
	Gaseous Diffusion Plant to develop new. 
	instrumentation. And, out of that program came a. 
	number of things which included:. 
	The K2 vaccine centrifuge, of which there. are about 150 around the world making vaccines,. including previously the Heptavax vaccine made by. Merck, a number of influenza vaccines, and now. large-scale AIDS or HIV production;. 
	Then the centrifugal fast analyzer, of. which there are about 8,000 machines in the. world, which is the guts of many clinical. analyzers; and going on to,. 
	The development of high-resolution 2­dimensional electrophoresis and a number of other. systems first at Oak Ridge and then 9 years at. the Argonne National Laboratory.. 
	Then, in 1985, we moved to Bethesda,. initially associated with the ATCC, and now in a. private company working on contract work,. Government grants, and we also have a program in. sales. But our objective is still to do the kind. of research that we were doing at the National. 
	Baker:. 
	Anderson. 
	Laboratories with a little bit more freedom.. Well, that's certainly a fascinating background. and a good succinct summary. And, as you know,. we want to try to get a little history down of. the development of the Cancer Viruses area from. the NCI. Originally it was called the Special. Leukemia Viruses Program and, as we got. additional evidence of possible viral connections. of other tumors besides leukemia, it was changed. to the Special Cancer Viruses Program. And I. know you were watching the developmen
	So, let's move to the first question,. which, as you know--I sent copies of this to you. beforehand for you to think about them--so the. first question deals with your views as to the. five, or more, most important scientific results. highly significant to the viruses cancer field. during the period 1950 to 1980, and perhaps key. scientists who were involved?. Well, I think the key, both scientific and. administrative, development was the concept that. you needed and could do planning, systems. planning, fo
	people. But it had been successful in other. 
	areas, including nuclear weapons, nuclear power,. space, et cetera, but there had been no. demonstration of how you would plan a program, a. large program, how you would integrate people. into it, and how you would provide resources for. it. So, even, no matter how it turned out, that,. I think, was a key idea which gradually has. seeped into other areas of biology and especially. biotechnology, and I think you were a key person. in that particular area.. 
	And the other scientific achievements, of. course, have to do with a variety of different. viruses that could cause cancer; with the fact. that you could, under certain conditions,. immunize animals against--You could immunize. them in a way that would prevent formation of the. 
	cancer later.. 
	And then, from my own point of view, I was. always interested in the idea that cancer. involved the re-expression of proteins and other. gene products that were important to early. development. And our way of pushing that idea. was to stress fetal antigens as recurring in. cancer. In a way, that was a tactical mistake,. because the way this should have gone was to say,. 
	"These are cancer antigens that happen to be. 
	important in early development." And the. 
	Baker:. 
	Anderson:. 
	oncogenes are that. If they had been stressed as. being oncogene products, I think the whole field. would have gone a little bit faster and a little. bit quicker.. Of course, we didn't know about that in those. days.. 
	No. We knew that tumors did involve the re-.expression of antigens that occurred early in. development. But I'm saying that in selling that. idea it should have been stated somewhat. differently.. 
	And the other developments that I think are. of first rank have to do with integration of. industry and the scientific community so that. reagents, virus preparations, assays, et cetera,. were developed that could be used generally,. could be distributed, et cetera, and could. therefore be relied upon. Up until this program. there was a tremendous amount of resistance to. any real collaboration with anything but the. chemical industry. You trusted the chemicals;. you didn't trust biological reagents. After 
	Baker:. 
	Anderson. 
	Baker. 
	but had to be tried to show they didn't, it was. the organizational part of it that was most. important and still has a big residue.. You recall that virology was not considered very. important in cancer research prior to about 1950.. People thought it didn't have anything to do with. cancer induction. Ray Bryan was sort of a. pioneer of keeping that work going, and it was. Ludwig Gross's finding of the transmittal of. leukemia by cell-free extracts in 1951 which, I. think, was the first really key break in
	Would you agree that Ludwig Gross was a key. figure in this?. Right. And I remember Art Upton attempting to. repeat his results. I helped him try to do that.. And eventually it was possible. But that work,. and the Bittner virus, the Rauscher virus, all. the other cancer viruses that came after that,. made the field explode. I wouldn't call it a. tragedy, but the unfortunate thing was that there. weren't discovered really important counterparts. in man.. 
	Yes. That's still a bit puzzling I guess, when. 
	Anderson. Baker:. 
	Anderson. 
	Baker. 
	Anderson. 
	you have so many experimental animals.. Right. That's right.. And I think this illustrates what manipulation in. the laboratory can do to distort some of the. pictures in the natural setting.. And the last time I heard Albert Sabin speak. that' s what he stressed was the fact that one had. this tremendous wealth of experimental data in. animals, and he ended up his presentation by. saying that he didn't believe that any major. human cancer involved a virus.. 
	Now, Albert was prone to a little overstatement at times, but nobody challenged what he said. And I think those are important way-stations on a very long and difficult road which ends up with our present view that cancer is due to a series of mutations in a set of important genes, genes that are mostly important in early development. But, of course, a second key step in that process was the oncogene finding of Baltimore and Temin which now, in a sense, shifted attention from viruses per se, to stretches of 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson:. 
	Baker:. 
	Anderson. Baker:. Anderson. 
	But this led to biomedicine and biotechnology. breakthroughs, I believe you would agree?. Yes. I would agree.. And therefore, the program might also be. considered as foundations for molecular biology.. Well, it was. And what you have to say was that,. given the technologies that were available at. that time, and the idea that we have to explore. all alternatives, one has to explore the ones. that one can, and we did not have the technology. then to do the fine genetic analyses that we can. do now.. The sec
	What do you think were the key administrative or. management decisions? I think you've answered. that.. 
	Well, there was one I would-­
	And who made them?. 
	Well, the one I would add to the second question. 
	is this; the idea of making the program a. national one, of involving the President, and of. attempting to leapfrog a whole series of layers. of command and decision-making. I think that was. terribly important. Nobody before had made it a. national program and had tried to encompass. industry, academia and Government laboratories. all together.. 
	Baker:. 
	Anderson. 
	Baker:. Anderson. Baker:. Anderson. 
	Baker:. 
	Anderson. 
	Baker:. Anderson. 
	Well, at first, of course, was the special. 
	request for an extra $10 million dollars.. 
	Almost exactly the amount of money that was. 
	initially asked for, for atomic weapons.. 
	Remember it? I think $20,000 dollars was the. 
	initial request to buy a stockpile of uranium. 
	ore, and they didn't think it would take much. 
	more than that.. 
	$20 million?. 
	No, $20,000. Yes. A small amount.. Well, we're talking about $10 million on ours.. 
	I know. But it was a small amount of money. And. you asked, in this field, for a small amount of. money and then grew it up from there.. Well, Endicott, I think, played a key role in. 
	actually making the decision to go and ask. Congress for this money, but Shannon made sure. that there was justification for this. So, there. was a memo prepared from Endicott to Shannon. outlining the reasons for asking for this, and. Shannon bought that.. Shannon was a very forward looking individual.. He could be a little prickly at times, because I. know he got very mad at me one time. But-­What was that about?. 
	It was about the fact that we spent a lot of. money all at once in a project, instead of. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	Baker:. Anderson. 
	evening it out over the year by months, you see.. 
	And anyhow-­
	Well, one time I proposed to him that, "What's. 
	the sense of making the really outstanding. 
	scientists write all these applications for grant. 
	support when you know that they're continuing to. 
	work well and-are going to get approved? Why not. 
	lengthen the average length of grants for these. 
	people to 10 years instead of 7, as was the. 
	average in those days?" And he wouldn't buy that. 
	idea. And, of course, now the average is only. 
	about 3 years.. 
	That's right. That's right. And that's a. 
	mistake.. 
	And so the amount of effort going for writing. 
	applications and reviewing them now is getting. 
	worse and worse.. 
	That's a whole additional topic that ought to be. looked into because my calculations are that. somewhere between 50-70 percent of what I would. call the emotional and intellectual juices of the. scientific community go into fundraising.. 
	Yes. It's a waste.. 
	It's a waste, an extraordinary waste.. 
	As to who really made this go, I think. Shannon, yourself--Bob Huebner sitting poaching. on the sidelines saying that he would cure cancer. 
	Baker:. Anderson. Baker:. 
	Anderson. 
	Baker:. Anderson. 
	Baker. 
	in the wrong institute and providing you with all. of the galling sorts of things that make you. function, played an important part. I don't know. how much part he played in the actual. organization of administrative machinery.. 
	I. imagine rather little.. Rather little, but he was a stimulating fellow.. He was. He was a burr under the saddle.. And I might tell you that we raised a question of. his moving to the Cancer Institute and Endicott. obviously would like to see this happen, but he. didn't have any money. So I was Head of Etiology. then, and he said, "Why don't you see about. bringing Bob Huebner over?" And I had to cut out. from my budget and space the resources for him to. do this, but I thought he was worth it, and I. don
	what his resources were because he was always. setting up new little field shops and then. sending you the bill.. Well, we kept on top of that pretty well.. Right. But the full story of all those details. would be fascinating. They can't be. 
	reconstructed-­
	I considered him General Patton. You wanted to. 
	support him, but you couldn't let him have all of. 
	Anderson. Baker:. 
	Anderson. Baker:. Anderson. 
	Baker. 
	Anderson. 
	Baker:. 
	the resources.. That's right.. And he buttonholed me one day in O'Donnell's. Restaurant in Bethesda complaining because I. didn't approve something he'd requested. And he. was pounding me on my chest with his finger, "I. could be a better Director than you." And I. smiled at him and said, "Well, that may be, Bob,. but I got the job and I'm going to make the. decisions." And so we got along fine.. I think I can just hear him saying that.. Everybody heard him.. But, one thing I would like to know is who set u
	planning?. Well, I did. And Carrese was my key lieutenant. 
	on that.. 
	Well, that was a real adventure because, to sit 8. hours a day with a pencil and a pencil sharpener. and try to write all that stuff out was. interesting and exhausting.. Now, it got out of hand after I left because the. administrative trivia swamped the science. If I. had stayed there I don't think I'd have let that. happen. And part of the reason was we had an. excellent man who was almost too efficient on the. 
	Anderson. 
	Baker. 
	managerial aspects, Jack McShulkis; so he wrote. too much detail into the managerial and. administrative aspects, and I would have kept. more focused on the scientific side. But I might. have gotten into trouble with the accountants. later too, but that seemed to have gotten out of. hand. It got too voluminous. It didn't have to. be that way.. In spite of all the resistance and the reports. later on, which raised questions about the whole. program, the idea still remains that there can be. organized program
	Well, we weren't trying to predict in detail, of. course. And also we kept emphasizing that plans. need changing at least about every year or year. and a half. And also there was great confusion. between program planning and planning of. experiments. We weren't trying to tell anybody. how to do their experiments, and yet a lot of. people thought that's what planning meant. And. program planning is a very different hierarchical. level than what they were afraid of.. 
	As John Moloney said the other day, "You. think we could have directed Sol Spiegelman to do. his research?" Nobody was going to direct Sol. Spiegelman to do his work, and we weren't trying. 
	Anderson. 
	Baker. 
	Anderson. Baker:. 
	Anderson:. 
	Baker:. 
	to. But how do you allocate resources and. request resources in a total framework? With. priorities.. Unfortunately, maybe a majority of scientists are. unaware of what is on the other side of the grant. application and grant system, what decisions have. to be made in order to set that up, make it work,. get funding for it, et cetera.. That's true. And I'm not sure they need to. because they've got their own problems. But in. developing the budget request, yes, a lot of work. goes into it. And the way I got
	Well, network planning, I think, also has another. tremendous advantage, and that is it's a good. method for communication. You can say, "Here,. in summary, is what we're trying to do.". And so we got along fine with the Bureau of the. Budget for that reason, while the old pitch, you. know, a lot of it was, "Well, these scientists,. individual scientists, best know what he should. 
	be doing and he puts in his request and it's. reviewed by the peers and you don't need any. other decision-making. " Henry Kaplan was a. strong advocate of that philosophy, as many. academic scientists, of course, are. And I had. that same view when I was in the lab. It's not. wrong; it's just incomplete.. 
	Anderson: Right. It's narrow.. So, now, the main leaders, I think we've. gone over that. But the membership of the. advisory committees, I knew some of them, but I. didn't have much chance to--You know, I never. sat in on those or knew what they said. I had to. do with a relatively small number of people,. among them Huebner, and I owe a great debt to him. because he was the first one who saw--Well, the. discussion was this:. "Suppose there is going to be a cancer. vaccine?" I said, "Do you think that's wha
	but you're not about to purify it." And I said,. 
	"Talk to Rod Murray, who was then in charge of. the Division of Biologies Standards, about his. view of giving anything to man that's been raised. in cancer cells." I said, "He's totally against. that unless he's sure it's pure." So I said,. "How are you going to do this?". 
	And he said, "Well, you know, we've never. thought of that before.". And so I said, "Well, you come up to the. end of that line and then tell me all about it. ". 
	And so he wanted to know what could be done and I. 
	said, "Why don't you get a group that is. interested in large-scale separations to worry. 
	about that?" So he was my main contact. And. then I had a lot of discussion with Rauscher and. 
	then with people like Joe Melnick. And Melnick. 
	was a very interesting and supportive person and. 
	one that I enjoyed working with a lot. But I. 
	didn't know who. were the people who were really. 
	calling the shots. I knew you at sort of a. 
	distance, but I didn't know who the objectors, or. 
	the advocates, for the overall program were and. 
	who really made. the triumvirate go with the. 
	President and who set that up.. 
	Baker:. Well, Endicott was the focal point. This was, of. course, discussed--after Shannon's approval--with. 
	the National Advisory Cancer Council and. 
	Anderson:. 
	Baker. 
	Anderson:. Baker:. 
	subsequently we had a couple of committees. growing out of that. Chuck Evans, at the. University of Washington, was chairman of one of. the very helpful committees in pushing this. along. Then there were a lot of internal. committees with group chairmen who were. responsible for different areas and they had. advisory groups at the technical level and so we. hope, in this history, to spell that out a little. more clearly. And it's amazing how your memory. makes it difficult to recall exactly how this was. do
	Well, I don't know that I know the answer to. that. Once Shannon approved it, then we were. allowed to testify in favor of it.. Uh-huh. But that wouldn't get to him, you see.. And somehow that probably was okayed through the. Bureau of the Budget channels. But I don't know. of any scientist who went to the White House.. 
	Now, Wendell Stanley was a very key witness. before the Appropriations Committee and spoke. very eloquently of the need for expanding this. area of viruses cancer work. So, Stanley was. 
	probably the most influential one, but that was. 
	Anderson. 
	Baker:. Anderson. 
	Baker:. 
	Anderson. Baker:. 
	directly on Congressional Appropriations. Committees. I'm not aware that anybody--any. scientist--went to talk to the President, per se.. The reason I raise that question is I worked on a. project that was set up through Mrs. Roosevelt. with Roosevelt directly and, at one time--I still. do--I have a pass that allows me to go anywhere. in the world that our armed forces are and do any. photographic work that I think I should do.. That's quite a pass.. I had never talked to the President, but I worked. with a
	And that's a totally different story of how it. was all done, but it was done by personal. contact, and you don't usually get away with. setting up something like this, the project we're. talking about--Nixon's Cancer War--unless. somebody-­Well now, Nixon's Cancer War is a different story. than the $10 million dollars. This exercise of. power can be exhilarating sometimes, but you've. got to watch it; it can be dangerous.. Oh, yes. You have to watch it.. You remember Nixon dedicated the Frederick. facility
	Anderson Right. Right. But he had been talked into that. 
	Baker:. 
	Anderson. 
	Baker:. 
	too.. 
	And I had the pleasure of briefing him, along with Zubrod and Rauscher, on the NCI program. But he said he wanted this done post haste, so the Army, of course, controlled the Frederick operation, so I got a report from my staff that things weren't moving very fast on renovations up there, so I called up the three-star general in charge and explained to him that I understood that things were sort of dragging up there and could he do something about it? "Oh, yes, sir. I'll get right on it." And it was interes
	The planning of the Viruses Cancer Program. and the Chemotherapy Program laid groundwork for. 
	Anderson. Baker:. 
	Anderson. Baker:. Anderson. 
	Baker:. Anderson. Baker:. 
	the kind of planning that went on behind the. scenes for the Nixon expanded program. We had. the Airlie House meetings on that program.. Right. I remember those. Yes.. We had had smaller programs from the Cancer. Viruses Area and so, in a sense, you got. experience. But I would say the Nixon program. grew out of the Lasker-Farber-­It absorbed the virology?. Yes. It was just another program.. In public discussions, columnists writing about. this, they usually don't make that distinction.. There is a tendency
	When I testified before the Senate Panel co-.chaired by Benno Schmidt and Sydney Farber, I. said I thought the public would be willing to pay. that kind of money. Of course, now it's $1.2. 
	billion. So, I would say we had a lot of. 
	experience from the Viruses Cancer Program that. helped in planning for the other, but I don't see. it as a direct outgrowth of it.. 
	Okay. Shall we move to number three?. You've already touched on some of this, but maybe. a sentence or two. As you say, you weren't. really right in the middle of this, but you. participated on the protein separations and the. centrifuge development.. 
	Anderson: Right. One of the things I was interested in is. how you could work completely across disciplines. and technologies. And I was struck by the fact. that most of the technologies, with the exception. of the electron microscope, which were in use. then, came from Europe, a large number of them. from Sweden, and it just didn't seem to me that. in this country we developed many of the tools. that we needed and that there ought to be the. possibility of doing that in the National. Laboratories, if no ot
	Baker:. 
	Anderson. 
	Baker. 
	Anderson. 
	systematic way. They decided how many grams of. each they wanted, went through, did their neutron. absorption cross-sections, all their physical. properties, and developed big books of basic. data. That kind of work had been done as pure. research, labors of love, in academic. laboratories, and here it was done, just. organized and done, and that was, to me, an eye­opener that you could do this in science.. 
	Well, I think it demonstrates the difference. 
	between a lot of academic scientists' outlook and. the engineers.. But these were physicists. The physicists wanted. the data.. 
	But the engineers sounded like they were in there. too because those handbooks that were developed. in engineering, I wish we had that kind of thing. in biology, but it's not that simple.. But the physicists, the best physicists, that I. talked to would not ever bother to discuss with. you basic versus applied research. If they did,. they said, "It's a continuum and we don't see any. break. We need one hell of a lot of engineering,. and we're going to get it, because we know what. to do with it." It was so 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson:. Baker:. 
	Anderson. 
	done, that people would cooperate with you. And. so, when this chance came to develop centrifuges. with a classified group at Oak Ridge, then I had. a chance to put into effect some of the ideas. that had been generated in me and others by. watching what happened in nuclear physics.. Good. You mentioned the special preparative. ultracentrifuge separation in relation to vaccine. development. Would you consider that your main. linkage with the Viruses Cancer Program?. 
	Yes. That, and the work on fetal antigens which,. 
	as I say, would have gone a lot better if we'd. 
	used different words.. 
	I understand what you mean.. 
	Hindsight. Hindsight.. 
	Okay. The fourth question. I guess we've. 
	already discussed that pretty well.. 
	I think we've been through that. Yes.. 
	So we'll move on to number five, and you touched. on that, and I told you that we're going to try. 
	to cover that better than it has been covered.. And, on six, I would just say that there are some. of the major contributions of the whole effort,. to open it up, to somehow make people in. industry--in a variety of industries, in a. variety of disciplines--talk to each other and to. show that work done in industry was as good, and. 
	many times better, than what was done in. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	academia, certainly insofar as the preparation of. materials was concerned.. Take tissue culture. The thread of development. of tissue culture from the early work of Ross. Harrison, George Guy, and Wilton Earle carried. right on through to the present time, or at least. to 1980, is probably a story worth telling that. hasn't been told very well either.. Right. And one interesting aspect of it, as I. recall, is that Wilton Earle was frustrated with. materials that he got, getting mostly fetal calf. serum, an
	Well, that's worth looking into further. I think. I remember that he did get involved in some. contractual arrangements.. But that was all new. Nobody did that before.. 
	It was the germ of the whole thing.. 
	Baker:. 
	Anderson. Baker:. 
	Of course, I think we have to also mention that Harry Eagle made tissue culture much simpler. Earle was so concerned with bacterial contamination and what not that he had such an elaborate system, and then Eagle was able to show you didn't really need all that. Well, it was a religion up until Eagle. Right. And after that things really took off. But then the problem with contamination is another important issue here on quality control again, and at the American Type Culture Collection, of course, those deve
	And then, while we didn't really end up. needing as many of the monkeys and similar. animals as we one time thought, when we were. testing human samples we thought that the other. primates, were necessary and at the start of the. program it was very difficult, not only to get. enough animals, but also to get them so they were. 
	reasonably healthy.. 
	Anderson. Baker:. 
	Anderson:. 
	Baker:. Anderson. Baker:. 
	And well taken care of.. 
	And so the program put a good bit of. 
	developmental research money into animal. 
	husbandry, which, of course, wasn't of much. 
	interest to the academic scientists, but it. 
	proved that we could produce clean animals in. 
	captivity if we need to. So, we still may need. to someday, but we know how to do it now anyway.. Right. Apropos of academics and technology, when. we were trying to set up a group at Oak Ridge to. worry about biohazards we had to set up a. committee, and Joe Melnick was chairman of it,. the first Biohazards Committee there ever was.. And so he said, "We don't really need this.". 
	And I said, "Have you ever had anybody in. your laboratory come down with a laboratory virus. 
	infection?". He said, "Yes, one. And just one. fatality.". I said, "How many people have you had. 
	working total?". 
	"Well, you know, 40 or 50.". 
	So I said, "Two percent in your lab died of. 
	a virus infection.". You got his attention then.. 
	I got his attention.. And Question Number seven. You may not have much. 
	grasp of that.. 
	Anderson. 
	Baker. 
	Anderson. 
	The grasp I have is that this needed to be looked. into because, sitting on the edge, I could see a. tension between grants and grantees and. contractors and all the administrators involved. in that. And the fallout of that has been an. attempt of each to inhibit the other a little. bit, and that results in more paperwork and more. kinds of reviews and concept reviews and all. these steps are put in to slow things down--were. put in--and that still exists. I think it ought. to be gone through and cleaned up
	Baker:. 
	Anderson. Baker:. Anderson. 
	Baker:. 
	Anderson. Baker:. 
	Anderson. 
	move DNA around, the only little pieces of it you. had to study that you were sure were homogeneous,. they were all viral.. Well, again, the supply of characterized virus. preparations played a very key role here.. Moloney said the viruses that Baltimore worked. with were supplied by the program.. 
	Sure. Sure.. 
	But most people don't know that.. That doesn't show. If you said, "Why can we do. that here in place of Uganda?" the answer is,. we've got the back-up and the materials here, and. other people can't and don't compete with us many. times purely for that reason, except now they can. get them, thanks to the program.. Question Number eight, you've already indicated. one thing you might have changed if you had a. chance to do it over, and that was the label you. had on the embryonic antigens.. Right. Right.. Any
	something much more basic than was done, and. that' s what I was trying to preach at Oak Ridge.. Dr. Alvin Weinberg, in 1959-1960, decided that. nuclear energy was here and the laboratory should. 
	Baker:. Anderson:. 
	be redirected into something else, began to think. of what their future would be now that nuclear. energy was going to become commercial. So he. asked different people to give position papers as. 
	to what should happen, and I gave the one in. 
	biology. Nobody else would do it.. 
	So I said--I went through what had. happened with the stable isotopes. I pointed out. there were 300 analytical chemists on the lot. there; that we had lots of mass spectrometry. going on. We were in separations. Oak Ridge is. separations. Why don't we take the complete. analysis of human cells as a problem? The whole. thing.. I remember your proposing this idea.. Now, I wish that idea had been taken up a little. more widely as a National Cancer Institute-NIH. objective. And I think a good share of our. pre
	scientist but not for the man on the street who. is paying the bill. He wants to know that you're. really trying to get at the fundamental problems.. 
	And so the two things I tried to do after. this is first with Senator Cranston in 1980 there. was a move to set up a complete human protein. index, and hearings were held. Everybody who. was supposed to be attending those hearings was. out with the Reagan election. Otherwise, I think. it would have happened. And then, in 1983, I. wrote a proposal for DOE that caused a big ruckus. at Argonne to do the human genome. The first. proposal ever written on this subject. It got us. relieved of our jobs at Argonne. 
	Now, we were mistaken in how this ought to. go. The genome had to come first because it was. technically doable. The rest of it isn't so. obvious as to how you would really go at a. complete index, but the people who are in. genomics now, that's the next push; how do we now. characterize all the gene products. And we,. unfortunately, are stuck with a whole series of. categorical institutes, which is the way to get. money, but not the way to get really large sums. 
	Baker:. 
	Anderson. 
	of money in one overriding attempt to go the. whole distance.. It just occurred to me that the grants system,. with its relatively circumscribed projects,. generate a total effort that's really quite. different than what you're proposing. You'd. never get enough magnitude and mix if you're. going to approach it in bits and pieces. But, on. the other hand, few people are courageous enough. to be willing to look at the whole broader. program at one time.. And that was one of the big arguments why people. in t
	we could find out, what then? Every one is a. career. Now, the grantee is essential. Here is. Protein 1,478, and it's found only in glial. cells. What does it do? That's the project.. The thing that makes ROl research important would. be having the complete set of all gene products. and all genes available, and you pick yours and. now tell us about it; how it changes in. development, how it changes in disease; how it. 
	Baker:. 
	Anderson. 
	changes between different ethnic groups. That. can't be organized and run. It makes what. everybody at the bench level wants to do, namely. have an important little project of his own.. Well, the way I sound here, I may sound like I'm. not in favor of the grant system. I am, for a. large proportion of the funds ought to always be. in the grant system because you don't want. centralized control for everything. You want. exploratory research to be open-ended, and. therefore I would defend the grant system jus
	access to all the facilities that he feels he. 
	needs. He doesn't have the latest. ultracentrifuge, he doesn't have this; his. competitor has that, et cetera. That means. 
	shared facilities, that means reagents analyses. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson:. Baker:. 
	Anderson. Baker:. 
	done by other organizations for you. Somehow. you've got to do what the physicists have done. with their big accelerators. Get all the nuclear. physicists interested in one area together. Give. them time on the accelerator. Make them part of. 
	the show.. 
	Do you know how difficult it's been to get that. 
	these days?. You know Trimblepiece, who is head of the Oak. Ridge National Laboratory? We were discussing. this exact problem. He said, "I'll tell you what. the problem is. When physicists are in trouble. they circle the wagons, they load up their guns,. and they shoot out." He said, "When biologists. are in trouble, they circle the wagons, then they. shoot in.". 
	At each other. Well, it certainly occurs to me. that what you're proposing here would be perhaps. an ideal course of events for the National Labs.. But how do you get this idea sold?. It's too late for the National Labs.. In other words, the National Labs did that in the. nuclear energy Manhattan Project idea.. That's right. That's right.. So they ought to be used to that, although they. probably are not-­
	Anderson But, you see, they don't have the biological. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson:. Baker:. Anderson. 
	leadership.. Well, that's part of what I was coming to. You. need to change the kind of effort. But the. things you're proposing, if you could get that. sold, would seem to fit the National Lab idea. very well.. Oh, yes. It would bail them out. It would bail. 
	them out.. 
	Well, not only for that, but the output would be. something that's hard to come by. So, it's. probably a selling job, but this time doesn't. seem to be too likely to pay off.. Except for two things. We are not curing AIDS.. We are not curing cancer to any astonishing. extent. And that suggests that we have to do. something different and probably bigger.. While we're on that, why do you think we haven't. been more successful, considering all of the. manpower, hours, and money that's been put into. 
	cancer research?. 
	You want my rock-bottom answer?. Well, sure.. Okay. Because it was not possible. I wouldn't. blame anybody. But I don't think it was possible. for a variety of reasons to come down to the. basics and say, "We are now going--come hell or. 
	high water--to find out the difference between. 
	Baker:. Anderson:. 
	some normal and cancer cells, and we're going to. go the whole distance no matter what. We're. going to sequence all the DNA. We're going to. separate out all the proteins. We are going to. get to the bottom of this problem. " And there. will be lots of little careers in here for. people. There are some that will be found to be. obsolete. But we have to really know the. difference. And I think that bring us now the. problem that the Genome Project faces. Once. through the genome, what do we do, disband? No.
	untransformed cell, and then at every stage in. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	Baker:. 
	the progression to malignancy. How many changes. 
	are there, how many mutations? Many things are. 
	being developed now, but they're for individual. 
	genes. I'm saying for the whole genome. That. 
	means you've got to do one a month.. 
	Have you seen the article in Scientific American 
	that just came out by Webster Kavanee (who. 
	incidentally is Director of the San Diego Branch. 
	of the Ludwig Institute for Cancer Research)?. 
	Yes. There is a good one on the mutations in one. 
	gene.. 
	And the repressor genes as well as the. 
	stimulating genes?. Right. But you see, again, we're always here on. one little discovery of, here is a suppressor. gene. How many of them are there? We don't. know. How many other changes are occurring at. the same time? We're always looking through a. keyhole. We've got to open the whole door or. take the roof off. And so my problem is I don't. see the definition and the selling of an overall. project that says, "Here are two cells that. differ and we intend to find all the. 
	differences.". Well, one reason I was not in favor of bringing. 
	Cancer Control back into the NCI was that this is. another example of diverting efforts away from. 
	this fundamental question that you are posing,. 
	Anderson. Baker:. Anderson. 
	made worse now by other diversions so a lot of. staff aren't really working on cancer research,. of course, but that's a social problem. And it's. interesting. You know, my answer to my question. of why aren't we further along is a very. different one from yours. Basically, my answer. is because of the complexity of biological. systems.. I was saying the same thing.. Maybe.. I was saying the same thing. If you take me up. on it, you say, "Okay, Norm, you're saying we've. got to find out all those difference
	Baker:. 
	Anderson. Baker:. Anderson. 
	Baker:. Anderson. 
	little bottles than you can put on any reasonable. 
	bar code.. 
	I suppose it isn't any worse than the. astronomical data we're getting from satellites.. We're generating such numbers we're buried under. numbers.. 
	Right. Well, optical disks are just-­So I assume that's going to be solved.. Right. But what we have to do is what is done in. the military. And this is very interesting. The. military will say, "Here is strengths of. materials versus time and they're getting better.. Here is lumens per watt output of bulbs. That' s. getting better. The size of storage systems for. data storage, they're getting smaller. So we. will say we can build an aircraft that will go. 2,000 miles an hour that will weigh such and such.
	have to put together whatever kinds of staffs, or. 
	Baker:. 
	Anderson. Baker:. 
	Anderson. 
	Baker:. 
	whatever it is, and if we're going to do 3. 
	billion bases per month, what does that look. 
	like? What is it going to require? And we give. Dupont a prime contract, if we have to. We just. 
	say we want to get there and, if we can't, we. want to know why.. Do you think we've got enough people who think. this way in biology to move it?. 
	No, I don't.. 
	It's not just a matter of leadership at Oak Ridge. Laboratory, but the whole field.. 
	I would redefine your question. There aren't. enough people in biology, but there may be enough. people who are, or will shortly, be unemployed in. biology to do it. Those are the flexible kind of. people who may want to do it. You see, there is. tremendous opposition, but you also have to point. out that the real aim with all these big. enterprises is to make the work of the individual. investigator more important.. Well, there is a great fear on the part of most. 
	individual investigators that they don't want to. have somebody else tell them what to do, and. that's what they see planning and this big. programming you're talking about doing.. 
	Anderson You've read, I'm sure, Kuhn's work on paradigms. 
	Baker:. Anderson. 
	Baker:. 
	Anderson. 
	in science?. 
	Yes.. 
	Okay. That is, in some respects, an. extraordinarily cynical work. He says the. average scientist works within these paradigms. and it's perfectly obvious what he will do. It's. within that circle.. Well, you need some cleaning up of details like. that and so you've got to have that.. He's cleaning it up. And that's what most. science is all about. So, it's directed. His. environment has directed him as to what should be. done, what's important. The review committees. are the enforcers of paradigms. "Outsid
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	Baker:. 
	what it did was to beat a lot of people into a. different shape in a short period of time. And. when they went in they were one way; when they. came out they were another way. And I think the. biotechnology community is beating a lot of these. people into a different shape.. Somewhat. Somewhat. But that's not as much at. the research end, I think, as more down at the. 
	other end.. 
	But, you see, how do you define research, if what. you are doing-­Well, I should have said the more fundamental end. of the things then. I agree it's a continuum. really.. But look, what is fundamental? The people. upstairs from us in Human Genome Sciences say. they're doing absolutely the most fundamental. work that's being done in biology today. They're. discovering all the genes.. I'm thinking of a conceptual thing that. encompasses that and is broader than that,. particularly in reference to cancer, of 
	Anderson. Baker:. 
	Anderson. Baker:. Anderson;. Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	Baker:. 
	Do you know a guy named Stuart Kauffman?. 
	No.. 
	He's a physiologist who is interested in some. complex--Did you ever hear of the Santa Fe. Institute?. 
	Uh-huh. Sure.. 
	Well, he's been very active with that group.. Complexity.. Yes. So this complexity idea is kind of a fad,. perhaps, but I think this is basically what our. problem is here with living organisms, and it may. take a whole different conceptualization of how. you deal with complexity than simply learning all. of the coding. That's a step that's necessary, I. think, but that's not at the high enough. intellectually organizational level to get at. this.. When you're done and you have all the genes and. all the ge
	Anderson That was a bridge too far. The super-collider.. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	That was a bridge too far.. But it's, to me, very sad that that's been. stopped and it's cost a hell of a lot to stop it.. But it illustrates the great difficulty. And a. lot of the difficulty, as you say, the wagons. were shooting at each other. A lot of physicists. killed that because they thought that that money. should go to individual physicists, which doesn't. necessarily happen if you don't have the other. one. And Moloney was pointing that out with the. Viruses Cancer Program. He calls it the "demis
	Baker:. Anderson. 
	Baker. 
	Anderson. Baker:. 
	Anderson. 
	Baker:. Anderson. 
	issue. We're spending, I think, $78 billion on. research in this Government, and the idea is that. that is going to give us new jobs and get us. ahead of the rest of the world in high-tech. Yet. we have a missing piece where we attempt to apply. it. The questions are, how much of the. fundamental research is really useful as. fundamental research?. 
	Don't know.. 
	Don't know. But, you see, between 30-40 percent. of research papers are never referred to, which. tells you-­Yes. I'm the author on a couple of those. Even. on my planning paper I only got one request for. 
	it.. 
	One request?. Yes. But I only got one request for the planning. 
	program.. 
	Well, xerox machines had come in by then.. Before, you would have. Didn't I send you a. request?. 
	No.. 
	I apologize for that. Because I read it. But,. anyhow, that's one thing that I think should be. done seriously and should involve the players in. Government and in the Congress.. Well, the Cosmos Club did that sort of thing, of. 
	Baker:. 
	Anderson. 
	Baker:. Anderson:. 
	Baker:. 
	Anderson. Baker:. 
	Anderson. Baker:. 
	Anderson. 
	course, in World War II, and that's why I'm kind. of sad that the Cosmos Club is not anything like. that influential now as it was in those days.. It could be, if it would do these things. Where. else are they being discussed?. Well, not very many places. I don't know.. Not very many places, that's for sure. I would. like to see them take the bull absolutely by the. horns and say, "We're going to have a series of. symposia in which we ask the question, 'Why are. 
	we not able to cure AIDS?'". 
	Well, why don't you write a letter to this guy. that's the chairman of this creativity business.. He's got this Hungarian name that's not. pronounceable. Do you know who I mean?. 
	Uh-huh. Yes.. 
	It starts with a "U." Because I made some. suggestions on this creativity area, and they've. sort of been in line with--I'm not saying that my. letter did anything about that--but the first two. symposia were very much what I suggested, and. this new one is similar to the idea of trying to. relate cultural differences-­
	Uh-huh. These are important things.. Yes. But what you're suggesting is a different. 
	idea. Yes.. 
	Present Government policies. Why are we doing. 
	this, or why are we doing that?. 
	Baker:. 
	Anderson. 
	Baker:. Anderson. 
	Baker. 
	Baker:. 
	Anderson. 
	The key to this also is getting the right people. involved because, as you say, a lot of people. don't think this way.. But not only that. You see, you would. immediately have a lot of "defensive". presentations. Anybody who feels that their ox. is about to be gored.. Well, you ought to let them speak too. Yes.. Sure. Let them speak too, but it can't be just. those.. 
	[Can I get you some coffee or anything,. Carl?. Well, if you've got time.. 
	(Whereupon, there was a brief recess.)]. We've been touching on items in the tenth. question here, but let's see if we can. crystallize this a little bit more. How do you. think the political climate and public knowledge. and opinion may affect scientific progress and. funding, and how it affected the Viruses Cancer. area in 1950-1980 and today?. Well, I think that was, in some respects, the. golden period in that science was held in much. higher esteem and there was much greater. expectation of concrete re
	unethical conduct in science, or the appearance. 
	Baker:. Anderson. 
	Baker:. 
	Anderson. 
	Baker. 
	of it, has rather clouded over really large. funding prospects. But I think what's more. important, we haven't had leadership that. projected programs that at least looked as if. they could be really effective. I don't think. we've had--maybe we wouldn't allow--really. effective leadership in the biomedical sciences.. Who is "we?". We as scientists. It may be that we don't allow. that any more. That's a sad state of affairs.. But if someone comes up with a program and. suggests a course of action which woul
	Uh-huh. I think that's true. I think that's. 
	true. One becomes a target. And in the present. news climate it's very difficult to escape. without injury.. The question of the public's understanding of. 
	science. There is a lot written, and some press. 
	Anderson. 
	Baker:. 
	Anderson. Baker:. 
	activities have been pretty good in trying to. 
	convey some of the scientific findings in lay. 
	terms. But do you feel that the knowledge of. 
	science on the part of the public is worse than. 
	it was in 1970, or the same, or better?. 
	I think for part of the public it's getting much. 
	better, partly due to public T.V., so that we. 
	hear a lot more about results. What I think is. 
	missing is an exposition of what the problems. 
	are. We're happy to go on T.V. and show what. 
	we've done, present some particular new or. 
	important, or trivial, advance. But we need. 
	somebody who can state what the questions are.. And I think the examples of why that's important. 
	are obvious. NASA convinced us that we wouldn't. 
	understand the origin of the universe, or much. else, if we didn't have some Moon rocks. They. posed the questions before they gave the answers.. We constantly bombard the public with new answers. to questions that we've never raised. I don't. think that gets us very far.. The other thing I'm getting at is whether college. graduates, for example, are taught science well. enough to really make most college graduates. understand science.. 
	No. No.. 
	And why is that?. 
	Anderson I think what they've been taught to be is. 
	Baker:. Anderson. Baker:. 
	Anderson. 
	Baker:. Anderson. 
	"concerned," whatever that is; that they haven't. been given a good enough background in hard. science--mathematics, chemistry and physics.. Why not?. Because these haven't been considered important.. Do you think the science departments have focused. so on educating and training those who are going. into science that they've neglected teaching. science to those who are not going into science?. It's a loaded question, perhaps.. I think you have to do both. And I don't think. you do a good job of teaching th
	young people in science, and that was what he was. 
	Baker:. Anderson. 
	Baker. 
	Anderson. Baker:. 
	Anderson. Baker:. Anderson. 
	Baker:. 
	doing with part of his time and part of his. effort.. 
	So, if that can be made a generally. accepted form of human behavior, I'm all for it.. This was an interesting example of somebody who. is worried about that problem.. Yes. Who was trying to do something about it.. That's right. So it can't be--We can't give. the problem off to somebody else; we've got to. worry about it ourselves.. Well, I'm well aware that my teaching science to. non-science majors isn't going to do much to. solve the problem-­It helps.. --but it seemed like something I could do as a. 
	retiree.. Tell me what your estimation of the response is.. To that kind of teaching?. You're in contact with these students. They're. not science students. How do they respond?. Well, this was in University College, so these. people were coming at night after having worked. all day, nearly all of them, so they were. motivated, at least to get their degree, so it. would probably be quite different if I were. teaching in a daytime ordinary campus. So I. 
	would say they were motivated. They almost. 
	invariably had great fear of the formulas and any. mathematics, but I still thought it was essential. that they be exposed to the whole idea of why you. need formulas which show the relationships, so I. started with very basic physics. I even talked. about measurement and all that on the first. lecture. And most of them tolerated it pretty. well. I went in and put a lot of stuff on the. board before class and I tried to not give them. too much of that, and I only gave a few problems,. and I only expected th
	Now, one problem, of course, was language.. We had a number of foreign students and the. language was a problem for some. But my main. objective was to at least make them sympathetic. to science and have some grasp of what the main. 
	points were in the different areas of science,. 
	Anderson. Baker:. 
	Anderson. Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	including evolution and behavior and. neurophysiology and developmental biology and. physics and chemistry. And you can do it.. 
	I was surprised. A number of my friends. said, "How could you teach all that?" I said,. "Well, I hadn't had physics for 40 years, but I. went back and reviewed it a little.". Yes. That's the only thing to do.. So you can do it. And I worked the problems. myself.. Yes. It's refreshing to do that.. But it's, you know, a drop in the bucket. So. it's like trying to treat cancers by treating. symptoms. I mean, it doesn't get at the heart of. the matter. So your suggestion of a program at. NIH that included a cer
	way to get at it at a bigger scale.. Yes. Yes. Because I don't know what the high. school students get out of this, but they see a. scientist who doesn't seem to have horns and they. begin to hear some rational discussion.. And these problems are interesting if you present. them right.. That' s right. But one problem I have with the. general public is a certain loss of faith in. 
	rationality.. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson:. 
	Baker:. Anderson. 
	Yes. That's a very fundamental problem.. 
	There is-­
	Scientology is still surviving. Astrology is. 
	still reported in the newspaper.. 
	My son Lee got his degree at Cambridge with. 
	Perutz in the MRC, and here is a place that's. 
	full of Nobel Prizewinners, et cetera, and so I. 
	said, "All right, tell me, what is it about the. place? Why does it work?" And he said, well,. he'd thought about this too, and he said, "A lot. of people come and they talk about a lot of. things and there are ideas floating all around.". He said, "I came to the conclusion that the. group, as a whole, was essentially unfoolable.". He said they were willing to-­That's a form of quality control.. That's right. They were willing to take any idea. and work it through and see whether they were. being fooled or 
	it was that was true, but it was also true that. there is an enormous effect of being at the. center of things, and it was driven home to me so. much when one time from Argonne I was asked to go. give a lecture at someplace in Kansas, a. university. And so I showed up, and here was. 
	their new Biochemistry Building, which was, you. 
	Baker:. Anderson. 
	Baker. 
	know, almost a block long and several stories. high. It was just being equipped and had more. stuff than-­
	Where was this?. Someplace in Kansas. And I thought, "Gee whiz,. they've got more stuff than I've ever seen. crammed into one place, except maybe at the NIH.. They must be setting the world on fire here. ". 
	And so I was scheduled to go and talk to. people, one after the other. And when I got done. I concluded I had never heard of any of them. before and I wasn't going to hear of them again.. Yet, they weren't any smarter or dumber than a. lot of people that I met at the MRC. There is. something in the intellectual flavor of your. environment that has an enormous effect on your. expectations of yourself.. There is a new book out on the history of a. mentor-protege chain (Shannon to Brodie to. Axelrod to Snyder 
	Hoffman before that even, and it makes a. 
	Anderson. Baker:. 
	Anderson. 
	Baker:. Anderson. Baker:. 
	difference.. It makes an extraordinary difference.. In the development of the Ludwig Institute for. Cancer Research, we were starting from scratch. setting up research labs, and the prime. consideration was the same thing that Shannon. represented: continual emphasis on top quality.. 
	We also elected to pick younger people to head. the Branches.. What is going to be the future of the Ludwig. Institute?. Well, it's still going strong.. Financially it's-­Well, financially it was set up in a very unusual. way. Mr. Ludwig transferred all of his assets. outside the United States to the Institute, so. the Institute became, in effect, a holding. corporation which represented about 60 companies,. and all of the funds which normally would have. been profit were fed back in and used to set up. Bra
	your best young people, give them a good deal of. 
	Anderson. Baker:. 
	leeway--don't try to manage them from. Switzerland--but be willing to get rid of them if. they didn't perform, which I think is the key to. some of this.. 
	Oh, yes.. Now, how did we pick these people? One element on. 
	deciding location was whether the Ludwig. 
	Institute owned properties, e.g., in Australia. where the Institute owned a lot of coal deposits;. so we had two Branches, or did have, in. Australia. So, you go into a country and meet. with some of the top scientists and you ask them. if they can they identify some of the bright. young people. And it's amazing how often the. same names come up. Now, we couldn't compete. with Harvard but, there is a second layer of. people who don't go to Harvard who are just about. as good, and so we set out to try to hir
	in an area. And then we would talk to these. people and as Hugh Butt, our Chairman of our. Scientific Advisory Committee, often said, "This. fellow is bright-eyed and bushy-tailed, or he. 
	isn't," and if he wasn't bright-eyed and bushy-.tailed, we didn't hire him. Do you know what. 
	that means? You probably do.. 
	Anderson. Baker:. 
	Anderson. 
	Baker:. 
	Right.. 
	He had the ability to formulate a program beyond. where he was, knew where he wanted to go, had. 
	some good ideas on how to get there, and insisted. on quality because he'd been trained in a milieu. where that was expected.. But how is the Institute going to take into. consideration the problem of its aging? That's a. central problem in any-­We have closed two or three branches partly for. that reason. The Sydney Branch was set up for. chemotherapy emphasis, both clinical and non. clinical. The young man we picked was a good. clinical investigator trained in chemotherapy,. radiology, oncology, internal 
	before I left, closed that Branch down.. 
	Anderson. 
	Baker:. 
	Anderson. Baker:. 
	Anderson. Baker:. 
	Anderson:. 
	How do you deal with the following problem?. People that are supported by Howard Hughes, for. example, here's a kind of scenario. You're in a. university and suddenly you're not competing for. grants, you have a special space, and you're a. Howard Hughes investigator, and you're over here. and the poor peons in the rest of the place are. envious of you, et cetera. And then you lose. your Howard Hughes grants. It's known to all the. granting committees that you were on that for a. while, and now you're comin
	Yes. But we would give them two years to get. their grant applications submitted.. You see, that's what I think should be done with. the National Laboratories. What you should do is. 
	say-.
	Baker: Well, if they're going to close them, they ought. 
	to do something like that.. 
	Anderson. 
	Baker:. 
	Anderson. Baker:. Anderson. 
	Baker:. 
	Anderson. Baker:. 
	Anderson. 
	Yes. You ought to say, "If a university will. take you, you get so much for equipment which the. university wants, you get 2-3 years support,. maybe on a declining scale, and--". But you've got to be tough enough to cut stuff. 
	out.. 
	That's right.. And not everybody can do that.. Well, it's going to be cut out, so the question. is how.. Yes, in this case, the basic funding is going to. be cut. It's bound to produce a reduction. But. what worries me is will you cut out the less. quality stuff?. No. You see, your quality will leave right away.. You know, how do you determine quality? Well, in. a field, the best people know what quality is.. Yes. But there is another way to determine it.. Look what happened at Oak Ridge. Hollander had a. p
	inside goes to the second and third-rate people. 
	Baker. 
	Anderson. Baker:. 
	Anderson. 
	Baker. 
	Anderson. 
	Baker:. 
	that couldn't get any money. All right? When. the outside funds began to become at risk, what. happens? Who leaves? The top people leave. You. don't say, "Oh, these guys are coming back into. the system.". I think you've got to have a turnover of younger. people coming through in a fairly high proportion. and, in most places, that proportion is probably. not high enough.. Well, that can only happen in a university.. No. You develop programs where the guy comes and. he's only going to stay for 2-3 years.. Or
	Well, we probably have trained too many for the. size of budgets we've got now. Either you've got. to have bigger budgets or stop training so many.. Now, I'd prefer to have bigger budgets but, you. know, not everybody agrees with that.. Well, my general conclusion is that a research. activity is usually only healthy when it's. growing.. Well, it's a lot easier. That's one reason I. went after bigger budgets, so I'd have more. options.. 
	Anderson Right. You dilute them out.. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	Baker:. 
	Anderson. 
	Baker:. 
	It's a lot more exhilarating, as well as. productive, I think, if you can grow. But you. can't keep growing forever, so you have to change. your style of operations when you're not growing,. and that is harder to do, and you've got to be. tougher.. That requires a certain kind of discipline that. is very rare.. Yes. And I suppose you can only stand being a. "bastard" a certain length of time before forces. throw you out.. No. You only get the opportunity to be--You're. the one that's going to go.. That's wh
	But the key leadership roles, whether it's. a lab, or an institution, or a small group, are. hard to define, but crucially important.. It's like obscenity. You know it when you see. it.. Yes. And so your Cambridge group, they somehow. have collected an interesting group of people.. 
	We (at the Ludwig Institute) had a Branch. 
	right in the middle of the Cambridge Lab of. 
	Anderson. Baker:. Anderson. 
	Baker:. 
	Anderson. 
	Molecular Biology, but the Dean of the Medical. School kept trying to get more space for our. Ludwig Branch and he never succeeded; so we. finally closed that one because we didn't think. it could grow enough. And it was originally. proposed by them and us. So, the Institute still. has eleven Branches turning out good work, and. the money is still there because, as I say, it's. not just an endowment which gets used up; it's an. ongoing group of businesses really. So it's. different. It was more like--Let's 
	Baker:. 
	Anderson. 
	Baker. 
	Anderson. 
	Baker:. 
	it was felt that a physician ought to be able to. have a special laboratory just for research under. his jurisdiction in a medical environment and. that that had to be covered by a special type of. law. And Hughes snuck his whole operation into. that.. 
	I know that they used part of the same basis of. law as we did. And this is why we always had to. pair up with a not-for-profit hospital. That was. one of the requirements. And we never did get a. Branch in Germany because we could never find a. hospital that was not-for-profit that was. suitable. We found one, but we didn't feel like. putting young people in that "morgue". environment. It was dead.. Do Government hospitals qualify as non-profits in. 
	this sense?. Well, in Germany that's not the way medicine. 
	works.. 
	I know, but I wanted to know if they were out?. You don't have any in Russia, for example, or. 
	couldn't?. Well, in Melbourne the Walter and Liza Hall. Institute, I suppose, is not Government but it's. sure got a lot of Government funding. We still. had to deal with the hospital of the university.. So we usually had a 3-way thing going. We had a. 
	hospital, a university and, if it's there, a. 
	Anderson. 
	Baker. 
	research institute. And we always, in setting up. this thing, got everybody together to agree that. this would be a collaborative thing.. 
	We also always had a local committee of. outstanding citizens whom we worked with to make. sure we didn't do something that upset the local. practices, and that, I think, was probably wise. to avoid troubles. And then we, of course, set. up our scientific review committees and reviewed. the programs every 5 years on how they were. coming. Bill Paul of the NIH was on one of our. committees, for example. And so I think it seems. to be working pretty well. We got up to nearly. $20 million a year which, by NIH 
	Anderson. 
	Baker:. 
	Anderson:. 
	Baker:. 
	Anderson. 
	the immunological response against the tumor,. 
	but the modified cells would not go on and form. 
	tumors. And so he's been trying to exploit that. 
	and so far we haven't got much further than that.. 
	At the Branch at Bern we had a problem with. finding the right director there. And at that. Branch we had some clinical trials which, even. though clinical trials were not popular with some. members of our Scientific Advisory Committee, I. was a backer of them because I thought we needed. trials and they're very difficult to do, and it. seemed like that should be part of the program of. the Ludwig Institute. But that's been closed by. 
	now.. 
	What happened to the man that left the NCI and. formed a cancer center in Nashville, I think it. 
	was?. 
	Yes. I know who you're talking about but, I. don't know, he's still peddling stuff, I guess.. He's still going? Tim 0'Conner went with him, I. 
	think.. Well, I'm not sure. I don't have enough on the. details to know. But I really haven't looked. into it enough to know.. Well, his basic ploy was that people are getting. special treatment at the NCI and, if the NCI does. it, it must be something good and new, and we. 
	Baker:. Anderson. Baker:. Anderson:. Baker:. Anderson:. Baker:. 
	Anderson:. Baker:. Anderson:. Baker:. 
	Anderson:. Baker:. 
	want to make it available to the general public. And so whatever they do, we'll do here.. That was the pitch. Yes.. 
	Yes.. 
	But they charged for it too, didn't they?. That's right.. So it's not quite that simple.. Right. Well, it was a way to make money but it-.I don't object to people making money,. necessarily, but-­--it had a gimmick attached to it.. --it makes a difference how you get the money.. That's right.. 
	Well, this has been a lot of fun, and I. appreciate your time and willingness to talk.. I hope something comes of it all.. Well, I hope we get that.. (Whereupon, the interview concludes.). 


