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TELLING NATURE

GUNTHER STENT

: ."101(‘2:«1ar biologist

GUNTHER STENT has a"feputation for holding some’
certainly provocative views about science. A great friend o
‘Gunther is almost a'l,\ivays wrong, but he is alw

Although a leading mOlécul‘arf biologist he is unusual in being. in a sense,
anti-reductionist. He believes that certain problems in biology, such as
how the brain works, are kihtrrinsi‘céllyy insoluble and cannot ultimately be
reduced ‘to explanations at the molecular level.-He alsoldoes not
believe—contrary to the accepted view———thatfhé DNA_ contained
within the egg provides the programme for ’t’hc"déy,élopni:ént of the
embryo. He argues that the  genetic nmte“ryialy_‘fisV"fj’us one of the
components in ai‘coianlc.\" iiuqréccing 'system.,’ja,‘nd sees
development in similar terms to that of a coral island the result of a large
number of predictable interactions that nevertheless give rise to a quite
ordered structure. In his book Paradoxes of Progress, he argues that
science is running out: that soon all the problems;c,a,pab‘lc of solution will

histold me

always  interesting’.

mbryonic

be solved. - e : : i
¢ His pursuit of this ‘argument has led him into th
hermeneutics, the theory and study of how we should in;téfprei such
things as the scriptures or the findings of science. He now supports his
thesis with the contention that the paradigms of science are heavily
influenced by the essentially theological traditions 1n which they
operate. In this anélysiS the science of the west is a vcryfdiﬁ‘cfcnt activity
to the science of the east, and reductionism is, at least n part. asubjective,

culrural phenomenon.
€ In asimilarly heretical vein, Stent has also argued that style in science

is as important in determining outcome as content. If, he suggests.
Watson and Crick had not discovered the structure of DNA the way
they did, or been the kinds of personality thev were, and the information
had. instead, emerged in a cautious, piecemeal fashion, the impact would
have been very much less and the course of science altered.
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€ Much of Stent's work: in. molecular biology was done with Max
Delbruck’s phage group at the. California. Institute of Technolog\"~
Delbruck’s influence, not just on Stent, but on the whole ﬁcld of"k,
molecular biology has been profound. Phage are, vxruses——-httlc more
than sequences.of genetic. material—which invade bactcna and direct
their unfortunate hosts to begin synthesizing viral proteins. Dclbruck
who had ‘initially trained ' as. a . physicist. specializing. quantum
mechanics. was one of the first theoretical physicists to see the
possibilities opening up in biology. He recognized that the simphcity of |
phage made them an ideal system for studying the action of genes at the
molecular level. He described them as ‘a fine playground for scrious
children who-ask ambitious questions’, and it. was using this system that
he was able to establish that DNA was the genetic matcnal Each
summer in the 19405, he ranan enormously influential course on phage
ar the Coldspring Harbour Laboratories outside New York. Among
thoseitattracted were:peoplesuch-as Jim Watson and Seymour Benzer
who were to shape the new field of molecular biology. Together with
his collaborators Salvador Luria and Alfred Herschey he received a
Nobel] Prize 1in 1969.

€ Siint. like Brenner..now. works:on hxgher organisms, Hc studies the
development of the-leech. and in particular the nervous system. Given
what seem to-be hisrather gloomy: views about science. one of the first
things 1 wanted to ask him was why he did it all. I was also curious to
know how his thoughts on the way science operates would afffect his
view of a figuré such as Max Delbruch. And as Stent, like Delbruck ,
Crick, and 2 number of other. molecular biologists. began his career in
the physical sciences.: I wanted to: find out what made him chanae
direction at what was to be exactly the nght time.,

1/
When 1 was a teenager my main interest was railways. I was living.n
Germany. in Berlin, and all my free time was spent at the Berlin railway
stations watching, the trains go by. They were my main interest in life.
So myv plan was to become either something like a railway engineer or a
civil engineer: Then Lemigratedito, Chicago. finished Hig vh School t}u re.
and went on - to: University. 1 decided 1o study . eng_,mccrmg But
somehow, forreasonsthatl.can no longer recall, [ sxgned up for chemlcal
engineering, not for civil engineering, so I studied chemical engineering
for one year at the University of Illinois. But I didn’t like the drawing.
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We had to do engineering drawing, dnd ' was very poor at that. So 1
decided to get out of engineering and I'went into chemistry.: So in.my. -
second year at'the Umvemt) Tbecame a'major in‘chemistry. Then I~
found T dxshked organic’ chemlstryffver) muchi *Bur ol idid <like
calculations, and somebodw told me that physical'chemistry-was where ..

vou did calculations. So Tbecame a physical chemist: and Minally gotmy

degree M\r undergraduatc degree is in-essentially: phvsxcal ‘chemistry;

‘Had you any: idea w hat you were gomg, to. do \nth at thcn'

Well, not exactly. Tknew that'there was suchathingas Graduatc Schoul
but this was all very vague in'my mmd» Itwas during the war andlhada
job durmg my senior year on the synthetic rubber research-programme.
which w as then run b\ the-Office of War Production-atIllinois: They -
offered me the opportumty to’do'a PhiD. in physical chemistry while
working on rubber and that's'what T did. So I'became a high: polymer. -
chemist' w OI‘]\lIlQ on the phv51ca] chermstr\ of rubber, pol\ merization-

and so on.

“You're not in blo]oqv yet!” .
No, no I gotinto blOIOQ\ after my "Ph.D: There 'was:a: worman-that 1.~
knew at linois. Martha Biiler. who 'was one of the carliest American
electron- mxcroscopms “They actuallv had-ani ‘electron microscope ! This -

was in t} S
Del brucl\ s'hrst phaae courséiat Col dsprm{: Harbour in: 1g4$.:Shesgave:.

carly fories’” “She knew some ‘biology because shethad taken. o /0

me Schmdmver s’ book’ Hharis “Life? ‘t6 ‘readirand saidy *He's:talking oo

about’ thls ‘man 1 know. Heés: talkmq about-Delbrack ™. "And: I was:
absolutely fascinated by this book, and I began to formulate a plan
because I was very bored with physical chemistry.

‘Why didn’t you like 1t?’

Because the spirit of research. “at least at Ilinois. ‘was that all the
important things in physical chemistry had been done at the turn of the
century and you had to discover something left that hadn’t been done
yet. That was the art of research! Then you had to do it publish it; and -
then find something else that hadn’t been done: And, although at the
time 1 couldn’t formulate it precisely, I foundthis very unsatisfactory. .
Then 1 read about the gcné! 1 had never taken a course in biology;-and -
the only time [ had acmyal]yf'hé;xrd'(abmlt genes-was asan undergraduate
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when I took a philosophy course.. It was on the great minds of modern
times and was about Freud, Darwin, Marx. and Hume. And it wasin the
course on.Darwin-that I for the first time heard the word ‘gene’. So, my.
acquaintance. with . genetics- was .completely. confined to this one
philosophy course. Anyway, 1left lllinois for a year to go to Germany to.
work - for the military government. and while 1 was there I reflected
more and decided that 1 didn't want tostay in.chemistry. So I went back
to Nlinots to finish my Ph.D. on rubber and during that year I wrote to
Delbruck asking him'to tgéc me on. Delbruck. when Hirst heard of him,-
had been in Tennessee an ;\uwasn't too keen to go to Tennessee. But when
I came back from.Germany, in 1947, my friend Martha told me that he

had become:a Professor at Caltech. My dream had been to go to

California in‘any case, so 1 decided I'd like to go to work with him. Sol
wrote ‘Dear Professor Delbruck, 1 want to go into biophysics, do you ‘
have a place for someone like me?’ He sent me back a postcard—

Delbruck then only corresponded with postcards—and the answer was

‘No. I don't have any place for anybody like you.” So that ended my

career in biology atithe time.. .

*That's quite a devastating rcply.y Were you devastated >

I was completely crushed. yes. Because ithad already taken a lot of nerve
to write to him in the first place. But then a friend of mine said that the
Merck chemical company had just established a new kind of fellowship.
a post-doctaral fellowship. Now. post-doctoral fellowships like this
were very unusual at that time and this was specifically for people who
had been trained in chemistry to go into.biology. So this friend of mine
told me ‘That's what you want to do. Why don’t you apply?’ So why
not? 1 applied for the fellowship. saying that I wanted to go and work
with Delbruck. And about six months later I suddenly got a telegram:
please come to New York next week. for an interview. That was the
first time | took a trip at somebody else’s expense. my first taste of free
travel! But this interview was absolutely devastating. It was ternble.
They asked me: *You know you want to go into biology. What do vou
want to do?’ So. 1'said I wanted to test whether the second law of
thermodynamics applies to living systems. They were all shaking their
heads and after the interview I was dismissed summarily. I went back to
Illinois totally depressed. Two davs later I got a telegram saying that I'd
got the fellowship. When 1 got this telegram I wrote to, Delbruck and
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said, “Hello you probably don't remember me any more. but Fhave this
fellowship to come and work with you.” And Delbruck replied that yes.-
that was fine 4nd so forth, and said ‘Undoubtedly you want to work on
phage.’ So'l said, *Yes. I want to ‘work on phage.” I didn’t even know
what it was. So, my life' changed completely after that, because I'had no
more contact with any of the people 1 knew before. It was like being.
reborn, llkc bcmq a bom agam Chnsnan I was 24 s

D:d ‘your:family or anyene dmpprovc What dld your . fmndﬂ (cc

about this changc'

None of my famxlv were academics. My father thought chemistry;
biology. the whole thing was a waste of time anyway-—I should be in
business! So it seemed quite irrelevant what 1 was doing. But I:think
most of my friends at lllinois thought T was out of my mind too; because:
the usual ‘thing for all 'my collcagues was to gointo'Dupont or
Monsanto. Most of the chemical industry in the United States was then
run by graduates of this chemistry department at Ilinois. It was
immensely powerful. Very few people went into teaching positions and
to go into biology was considered completely nutty.

‘Sovitiwas very exciting, bemg n this new environment?’

Yes. Delbruck told me *You're going to take’ the phage course at
Coldspring Harbour.” So 1 said “Yes sir. I'll certamnly do that‘ And there
it was immediately obvious that research was something entirely
different. There were a million problems. and the art of research was to
pick which problems from the million of unsolved ones, rather than - -
having to find something that hadn't been done vet. So this was like
being let loose in a candy store where vou can eat all you like. And that
summer at Coldspring 'Harbour'pcop]c like Jim ' Watson and Sevmour:
Benzer were my classmates. These people were all of a quality of
individual totally unlike anvthing I'd known at Ilhnots.

‘Can 1 just ask you about Delbruck? Do you think important figures,
like Delbruck, reall\ shaped- the wholc development of molecular
biology# : - ,

Oh yes. Delbruck s influence in molecular biology is very curious in that
he was a kind of Gandhi figure really. His strength was his
incorruptibility. He was not a leader in the sense that he actually made



112 GUNTHER STENT

good suggesn ns or that his intuition was espeaallv good It wasn’t bad,”
but his role was essentlallv moral Everyone's intention or ‘aim was'to
plcase him. Prlzes or recogmuon by others, were only secondarv. The

main thmg was, when you did something, you were hoping that' Max -~

would approve of it. And thercfore things like stealing ‘or competition -
didn't exist because Max would see through them. It would be like God,
yousee. If you did something illegal, maybe vou dg getaway with it w uh
a fello“ mortal but God would know that you d chcatc

‘And did evervyjon‘cf’ feel the same way abouthclerck” o

All of the group thc so-called phagc group felt that way. So it created
order. Now the’ point was that very often Max’s -opinions” were
incorrect. and so it was also a test. You often had to dosométhingagainst
his views. buthe would respect it. You would say ‘I want to do this’. and
he'd say ‘It's nonsense. It will never “show ;mythmg But one did it
anyway, and if you could then show him good results, then he would of
course immediately honour them. He would feel even better that against
his advice, you had prevailed. But he was always the standard of
integrity, and that is what made this movement possible. And the people
whom he thoroughh dlnpprm ed of were just out. Of course. if the
leader is bad then of course 1t “could be bad for the field. It's not without
risks. But | thmk it's probablx ‘essential that there is aleader. And'so the
ficld that vou and I are interested in. dev elopment. is partly in a bad state
because there is no ideology. no Ieader w ho is setting the tone, who 15
some kmd of court of appeal. ‘

“You were now within‘the courtias it were, of Max Delbruck. and you
found science satisfying iri a‘way vou hadn’t found betore?’

I would say I already found science itself satisfving at lllinois, even as a
physical chemist. Because what I liked most was being "a scientist’. My
interest. strangely cnoutvh mn science 1tseltt is not all that deep. My main
mterest when 1 got mto science was to be a scientist. 1 liked that asa
lifesty ]e : ;

‘I wantito kno“ v»hat that means.. P ;

Well. the line of work—to be in alab. To work ina labis to have fnends

with whom vou discuss problems of mutual interest. Then vou discover
that vou can travel as a scientist, and go all over the world. You have
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friends everywhere. So, I like the social aspects. | consider. that one ofthc;k
tremendous . sansfactxons of bemg in. science. And when 1 find

somcthmg——thc rarc times you do find somcthm new w thh isn'tvery

often—I would say. my main, samtacnon in dxscox er\ is the thouszht that
next time .l go to 2 mecting 1 rc.all\ vull h:nc somethmq to say.

‘It's not an m cllcctual L,mtmca' Lm thc.n’

No, the mtdlactual zratlﬁcauon 15 much less than thc C\putea rew vard
that I'll have when I see my buddics the next time, and tell them: "Look

here man. | found this!" This is'what| like:best.about science. I'm always: . »

thmkmg about the papers.vou see. Evm before | have found somcthmg

I'm already thinking of the opening. phrase ot thc papcr m w hxch I will

describe, this ,d;scoy ery..

‘You're alrcad\ thmkmg of thc ntlc and thc openmg phrasg

Yes, beforc I Ve, found it. yes

‘And pubhs mw thc paper qx\ es \ou grcat p]easure’

That's right. And VOu see. many ot my: collabomtor\ althouqhi
thev're g\uhmt men. they've hardl\ pubhshed It’s 11\\ ays a tremen-
dous struggle to getthem to pub 1<h papersand so on, I can’t understand
that. So, there’s some kmd of gap | between my. dLar collaborators and
mvself. Because if I d]dn t push thcm the\ wouldn t pubhsh for \ears

"And the gratiﬂcation G'I"publishinfi is rCaHS‘ s0'that other pi‘y(\plc'”\'\'}illk see

vour work—it’s a sort of an cgo-trip’

I don’t want to deny that. The expectation of admiration. probably is.
there too. but I think it's notonly that. I think ivis just the pleasure. I like
conversation very much. and to make conversation you have to hav
something to;say. And 50.1U's pard\ that 1 thm}\

‘And so the paper is almost like a way of imtiatng the conversation?
That's right, ves. It's a bit like a novelist.  imagine w ith a novelist there's .
probably an ego-trip. thathe w ould like to be famous and have hisnovel
admired. But | thmk that snot all of it. He has some urge to tell what he

knows:

‘But what about discovery? \ ou've said that thL "r.mrlcatum really llu
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in having somcthmg interesting and new to tell people, but isn't the . -
actual solv 1mz—-the moment of solvmg thc probkm—not an exciting
moment for you’ SR N
Of course it's C\cmng but I think thc fmal excxtcmcnt the real source of
“the gratification, is not so much beatmg nature as being able to tellit. Of
course, if  have a theory. 99 per cent of the time the theory is wrong, but
that 1 per cent of the time when I have a theory, and I get experiments
that confirm it, then of course I'm very happy for it to turn out that way.
But | think the happiness mainly dC‘I‘l\ es from bcmq able then to write 3
nice paper. Let’ssay, if wasona dcscrt 1sl:md Robmson Crusoe. | thmk '

I wouldn't do science.

Bccauee therc d bc no one to tcll it to"
Exactly. Ifl was marooncd on an 1sland w1th a lab I don t thml\ I d do :

any experiments..

‘That’s a very nice way of putting it. Now. | know that you're interested
in the philosophy in the science. Do you think there’s something called
scientitic method?’

Not that voucan tormulau It’snot thg way I thmk Onc can make some

generalizations, but 1ty more an. a. posteriori ummcanon .

*So how do vou actually go about your own science? It's a \\'id'c,l,_\' held
view, for example. amongst people who are not scientists—and even
some scientists believe it—that the way to go about science is to have an
absolutely open mind.’

No. that's complete nonsense. You can’t. There's no such thing as an
open mind. First of all. it’s a psychological impossibihity. But evenif it ‘
were true. then you would be condemned to inactivity. so there’s no
such thing as an open mind. You have to have some kind of prejudices
and approach the world with some kind of theoretical framework.

‘I'm so glas to hear you say that. Scientists are very prejudiced and. it
seems to me, that is what actually gives the dynamism to science. That's
what scientific imagination 1s.’

Yes. The picture of the scientist as a man with an open mind, somcone
who weighs the evidence for and against, is a lot of baloney. Scientists -
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are studying:the world, the outer world, and that presents us with an
infinitude of phenomena, so you could not possibly address all thmgs '
You have to make abstractions. You must select a sub-set o(phcnomcna
to attend to. And this selection must, b} necessity, be theory -guided. So
by the very fact that you focus your attention on_;uct some limited thing,
you're prgudxced from thc very bcmnmng Thls open mmd busmess isa

lot of nonsense.. .

‘Do you thma then., in that scmc that thcre 1s am analogy betweenart
and scxcnce Thnrc s a lot of slthtly romantic discussion about the
creativity of scientists being the samc as the creativity of artists.”

I think there is some similarity. There's also a difference between art and
science. The world that the artists address is the inner world. so the
fundamental ditference between a scientist and an artist is that the artists
address the inner world and the emotions, whereas the scientists address
the outer world of physical phenomena. But I think the similarity is the
act ot discovery. I don't believe that art is only interested in
entertainment. It 1$ smnlnr to science in that it endeavours to discover
truth. The artist endeavours to ‘discover truth about the emotions, the
inner world. It's not a question of tests or proof. but of validity, whether -
the C\pcmmé scems valid to you or not. It’s a subjective judgement. If
vou feel that reading Dostoevsky provides you with some insights, then
either you feel that or you don't. ‘There’s no way of provmg_, it, and
 there’s actuall\ no need to prove it. ‘ '

'Is the process of disc‘c‘)\'éry in art'and science really very different?’

[ don't think it's so different. If on the one hand you go to physics classes
wondering “Why does the sun rise, and go down? and they te Al you
about gravity, and Galileo and Newton. then you feel good. At last you
understand what's gomg on up there, right? 1 think this is:-not so
different from when vou read Dostoevsky’s let's say; or w hen you gain
insights from Shakespeare. You understand about people. what makes
them do what they do. Itenlarges vour understanding of the world. Sol
think. in that sense. the act of discovery is not'so different. But 1t’s a

different phase of the world.

‘But you're talking about responding to science and responding tq art..
What about the actual process of domg art or science?’
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That is very dlﬁerent but thc ‘end result s snll thxs psychologlcalf' L

granﬂcanon

‘Is that 'i&'hy'f you’ve moved into this new field of hermeneutics?’

I have def e]oped a side’i ‘interest in phxlosophv I'd already studiedivasiaii o

student. and ‘1 ‘was mterested then, but my enthusiasm ‘was really
aw akened when I worked in Japan. I'was there in 1960 on a'sabbatical. In -

the labs, there were people 'in ‘white coats working ‘with ultra= .

centrifuges, phage, mutations and so forth, just like anywhere else: But I+
was amazed to discover that they were actually fundamentally different
in their approach Thexr view of what thcv were doing’ secmcd to be
quite dlﬂcrem from mine. So, my interest in epxstcmolog\ and

philosophywas ‘aroused by thlS ‘personalexperience ‘of ‘the rradical -

dxﬁcrcncc:bctwcen japanese scxence and v»hat T an“ 1o be-Western

SClCﬂCC

‘So what was the difference?’

It has to do with the notion of reality and truth. When I wanted to please
Delbruck. I wanted to publish something that was true. since only that
would pleate him. But whael found in Japan wasa muchmore aesthetic
noton. The clemdnt Of truth’ was not paramount: For' them. writing -
beautiful papers was very important. and the beauty of the paper was
paramount rather than the truth. I first got onto this shen I realized that
the notion of a controiled experiment seemed to be foreign to the
Japanese. They're mostly positive thinkers. To them a controlled
e\penment is negativ 1sm vou'sed, like trying to tearithings downi: They
don’t like that.”Also. during seminars, the type ‘of questions that were
asked would never be critical ‘questions. At first I thought it was just
politeness, because Japanesc are very polite. But it actually has a much
deeper philosophical and religious basis. It's Buddhism as opposed to
Christianity. I think Western science depends on the notion of law and.
order. Historically, you can trace the development of this notion from .
that of an orderly universe created by God, who made the laws.
Moreover. He created us in His image and therefore it 1s given to us to
divine the reasons that He. in His infinite wisdom. had in designing the
world. And so the whole enterprise of saence, vmwphmxmll\ —I'm
speaking about the metaphysical basis of Western saien 7 onion
this credence: God. the Creator, made the laws. created oo 00 nage
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and therefore-we dig for, what Hisnotions.are. There's some chance of,
finding out, you see. Whereas, for the Buddhists, this context is
considered to be the height of naivety. Because, for them, an)bodeho
has any sense’ knows that- the world is infinitely-complex. So: that's the-
radical difference. Because if you believe that there are no laws. and that
there is-no:orderliness,:therefore there 1s also no. truth Thus it's all a

question’ of subjectivity which is exactly whatavant gardc p}nlosophcrs -

of science: are saying mow. But the Japanese, pcoplc ha\ tdt this for
centuries; val",nll”(;‘llla', m;,thclr heart;of hearts. . \

‘Bur I've alv\ ays behe\'cd in ordcrlmcss 51mpl) becausc it s apparcnt “m"
me that the world is ordul\ I ve alwavs seen pattcrns n thc w orld

Regularity. of course. is a fact, ofe\penence Wthh we scc and that we
get in the cradle. But thatis different from believing 1 that thxs ordcrlme:sy
is. in fact. out there. We're taught that orderliness is a reflection of
underlving laws which it 1s given to us to discover. That is not' N
necessarily the same thing. That I think is somchow-aircflection.ofa: ..
deistic belief. And-Ldo believe that while the Buddhists were wrong in
the short run: because it turns out that the world 1s more comprdmmxble
than they thought. in the long run they were right. Now that we've
pushed science to its limits, we see that they were right after all.

‘Are vou;then.not a, nductmnm’ Do \ou not bdxcn that all human
behaviour can be, smml\ raduud 1o molccu ar blulog\ n thc 1011; run

On the contrary. Iibelieve that science 1s. b\ narure, rcducnomst but I

also believe that reductionism will not carry us all the way. Onc of thc e

reasons why I'think science will eventually peter out is because you must
alwavs explain some higher level in terms of some lower level—that's
what scientists have to do. Bur I think that when Fmal]\ we get w
sufficiently complex things, this will not be. posslb I is preciely
because I think reductionism will have to fail, that I believe that SCICNCC IS

coming to an‘end. - -




