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HOLLANDER:
Doctor, if you would please introduce yourself.
DE DUVE:

Weél, my nameis Chrigtian de Duve. | was born in England, but I'm a Belgian nationd. | have
worked alot in Belgium and alot in the United States, because | had two gppointments, onein
New Y ork and onein Brussdsfor along time.

| sudied medicine to sart with. It was a difficult decison, because | wasn't interested in science
when | was a school. Chemidry, physics, biology, | found extremey boring, mostly because they
were taught very badly. And so | was more interested in literature, Greek, Latin, philosophy,
mathematics, and so on. So what | was going to sudy was quite aproblem.

| should have goneinto the humanities, essentidly, but | wasn't too interested in the possible
careersthat were opened by that kind of study, so | compromised. Medicine, because | thought
that asa career, there could be no more beautiful, fascinating, exciting job than to be amedical
doctor, to be aphysician, to work with patients, do good. So just to be able to become adoctor, |
thought it was worth the sacrifice to sudy three years of chemistry and physicsand biology and
things of that kind.

So | discovered sciencewhen | was & university, very early, because asayoung medica sudent, |
gpent my free time working in a research laboratory. And then suddenly, it was areveation. |
discovered science. | discovered the interest of living processes, and so | was hooked. And o
finished my medica sudies, but never practiced medicine. Instead, | went back to school to study
chemigtry so that | could combine chemica knowledge and biologica knowledge, and | becamea
biochemig.

| went abroad. That was after the Second War. | went to Sweden and then to the United Statesto
complete my training asabiochemigt, and then findly in 1948 | sarted my career asayoung
professor a Universty of Louvain in Belgium.

HOLLANDER:

Doctor, was there any particular moment when you were working in this research for the
laboratory that it suddenly came upon you that you decided to switch careers? Wasthere a
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particular person, or event, or book, or experiment, or something that, a a point in time, you can
sy it changed?

DE DUVE:

I'm not sure that | can call it apoint in time. It's probably a combination of circumstances. |
must tell you that even though | wasnt redly interested in science as a child, | wasinterested in,
(A), solving problems. | mean, to me, aproblem was achalenge, an intellectud challenge. Any
sort of problem | loved. | was probably the only child at school who loved the examinations,
because | was given problems and it wasachdlenge. That was the firg thing.

| was interested in nature, because as achild | was a Boy Scout, so we would go out camping and
hiking and looking at trees and animas and things like that, and collecting leaves. | did dl that, and
rocks. Soinaway | wasanaurdist of some kind, but smply not interested in the scientific basis
of dl that. Sowhen | cameinto alab, | had asort of prepared mind for the kind of work we were
doing there.

And then | was very fortunate because the heed of the |aboratory was atrue scientist, and so he
taught meto discipline my curiosity. See, | had an undisciplined curiosity. | would fantas ze about
everything. | wasinterested, but | wasn't redly understanding. Especidly, | did not understand or
know the scientific strategy that consstsin maybe imagining things, making hypotheses, but then
go to the lab, do experiments to verify, test your hypothes's, find out whether it'strue or not. And
this man, his name was Professor Bouckaert, he was at the University of Louvainin Begium, and
he was a physologist. And he taught me, | would say, the rigorous strategy of scientific research.
And 0| think | was redlly fascinated by the intdlectud aspects. The rigor and the reasoning and
the Strategy fascinated me.

And then, snce| had been aBoy Scout, | had been tinkering with things al the time with my
hands, and | found that laboratory work, in itsdf, the manuad work, was greet fun. Y ou had to do
skillful things. Y ou had to do things with your hands, and that | dso0—so there was a combination
of manua skill and intellectud skill, and rigor, al that sort of crystalized, and suddenly | decided,
"Wil, thisisfor me" But probably | wassort of ready to do that kind of thing, yes.

HOLLANDER:

Going even back before that, when you were a kid, when you were thinking about the
humanities, what did you envisage your life to be? A writer, a poet, ateacher?

DE DUVE:

Widll, | didn't know. | knew what | wanted to study, but it'swhat | was going to be that became a
problem. If | went into the humanities, what would | do after that? Well, | had to earn aliving, 0|
would haveto be alawyer, | would have to be ateacher of some sort, or | would haveto bea
historian, or ajudge, or God knowswhat, and nothing of thet redlly attracted me.
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HOLLANDER:
Y ou studied, obvioudy, Greek and Latin. Y ou were attracted by the Greek myths, by mythdogy?
DE DUVE:

No, no, no, no. It was the fascinating structure, the subtleties. Y ou know, Gresk and Latin are
much more subtle than French or English. They dlow aflexibility in the structure. And then there
was just the beauty of the sound. I'm rather attracted by music. I'm interested in music, o
languages, to me, are aform of music. And you know, | gill remember, it'sthe only Greek verse
that | remember, | think it's 28, inthelliad, and it's[recites Greek]. Now, can you think of any
music like that? It's fantastic. So dl that fascinated me.

HOLLANDER:
Could you trandate that for us?
DE DUVE:

Yes, it'sabout an old priest who was waking dong the Strand, and he was walking there, [Greek
phrasg], slently, dong the—what would you say—the Strand, and then [Greek phrase]. [Greek
phrasg] is"of the sea," and [Greek phrasg] means akind of sound. | can't trandate it, the sound of
the ralling waves of the sea. And you see, the word [Greek word] sort of brings up in your
imagination the sound of the rolling waves. It's beautiful. | wish | could remember other verses.
[Laughs]

HOLLANDER:
Did you sudy, in philosophy, Plato and the did ogues of Plato?
DE DUVE:

Oh, yes. | studied lots of philosophy. In fact, | was very atracted by philosophy, and | would say
that I've gone around a complete cirdle, because my latest interest now, in the last ten, fifteen years,
hasbeen origin of life, evolution of life, Sgnificance of life, and then eventudly there are
philosophica aspectsto that. Of course, asachild, | was awed by dl the mystery around us, and |
think thet probably motivated me findly to become a scientist, because when | was exposed to
science, | found that thiswas one sort of difficult but truer road toward increasing knowledge,
because the strategy of science does call for a continuous reassessment of what you are saying and
comparing it with redity, whereasin philasophy, there is no way except logic to find out whether
your philosophica sysem is correct or not. That was the weskness of philasophy as compared to
science.

HOLLANDER:
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So, inasense, you've comefull circle,

DE DUVE:

I've comefull circle, by asort of rather zigzaggy sort of circle, but I've come full crde, yes.
HOLLANDER:

So now we're back to the nature of lifeitsdlf.

DE DUVE:

Now we are back at the nature of lifeitsdf, but now, of course, | have the advantage of, well,
knowing dl | know, which isvery little, but a leest of having been a witness, and to avery smdll
extent a participant in the grestest revolution in human knowledge ever in the las—it's just
amazing that in asinglelifetime of this old man, weve come from knowing practicaly zero about
life, to a point where we can say weunderstand it. | think that's redlly fantastic.
When | say—Iet me correct this. When | say we understand it, we understand the basic
mechaniams of life. This doesn't mean we understand dl about every living organism, indluding
humans. There are tremendous chdlenges remaining, but we do undergand the basic mechanisms
thet we have in common with bacteria, with mushrooms, plants, and so on.

HOLLANDER:

When the Greeks were doing that thousands of years ago, they put it in the perspective of their
mythology. It dl fit within that context of those parameters. What parameters are you using
today? Where are we—

DE DUVE:

Y ou mean parameter of beliefs?

HOLLANDER:

Yes, exactly. Metaphysics.

DE DUVE:

Metaphysics. Wdll, | would say that I'm sort of, in my own little way, | think I've been adisciple
of Descartes. Descartes, in his Discours de laMethode, starts by saying, "Well, I've Sarted by
doubting everything thet | have been taught." So, the doute methodique, methodical doubt. So |
fait tablerase; | erase everything that's been taught and start from scraich. And then he Sarts,

and he says, "[Latin phrasg]." That's the first sentence, "I am because | think. | think, therefore, |
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And 0, | think I've been a Decartesan in that I've tried to sort of forget al the bdliefs, the
prejudices, the sysems that | was taught in my youth. | was educated as a Roman Catholic. And
because | want to gart from scratch with an open mind, and using only the scientific gpproach asa
way, how, what the conclusonis, isthat the scientific goproach has led me so far, but not to the
ultimate explanation. The conclusion is aso that the scientific gpproach isthe intellectud
goproach, if you like. It's not the only approach to ultimate redity. But, for instance, art is
another gpproach. It's another way to get in contact with ultimate redlity: art, mudc, poetry,
literature, philosophy. All those are different ways—mydiciam, possbly—al those are different
ways of gpproaching the ultimate redity, which remainsamydery.

HOLLANDER:
| know it's the ultimate redlity, the why, the why behind the Big Bang, or [unclear].
DE DUVE:

| have no answer to that. Scientists have no answersto it. They can only tdl you how, but they
can never tell you why. So, you know, it dl leadsto the questions, but | think my own views are
not sufficiently clear on the métter, isthere a God? If thereisa God, what is God doing? And
certanly | don't think that our present view of the universe, our present view of living organisms,
of evolution, and so on, would support aview of adaty that is continudly interfering with nature.
Life proceeds without any, let us say, extranaturd, supernaturd help. It'sapurdy naturd
process. Evolution, the brain, everything does work according to the laws of nature, and so the
question thenbecomes, where do the laws of nature come from? What stands behind the Big Bang
and dl the various congtants? There are endless discussions about that. | think there is obovioudy
amystery behind that, and you could cdl thismystery God. | have no objection to thet, but | have
an objection againgt agod who is believed to dart by creating the world with a st of lawvsand
then goes on interfering with those laws dl the time. Why not make the laws such as they don't
need interference with? So that's my rdigiousattitude, for what it's worth. It's not very—

HOLLANDER:

No, no, it's very interesting. | think it's researching with life, and dealing with the essentid
matters of life at this point.

DE DUVE:

Right. You see, dl we know abouit life today supportsthe view that it isanatural process that
can be explained entirely in terms of the properties, the structure, the functions, the interactions of
chemicad molecules, and therefore, it dso supportsthe view, which mog scientigsin thefied
would share, that this complexity originated dso naturdly. First, cellswere the product of natura
processes, very complicated, very difficult to reproduce in the laboratory. That happened avery,
very long time ago, dmost four billion years ago on Earth. But we bdlieve those phenomenato be
explainable.
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HOLLANDER:
Doctor, [unclear] the Nobd. Why did you win the Nobel, and for exactly what?
DE DUVE:

Wi, it's nothing to do with origin of life, evolution, or philosophy. As| said at the beginning, |
decided, for reasons that are not important here, to become abiochemis, redly because | was
interested in aproblem which was an action of insulin, and | had come to the conclusion that |
could solve this problem only by means of biochemica techniques, and 0 | became abiochemist
in order to olve this particular prablem.

Now, | never solved that problem, because in the course of experimentsthat very early | hed
designed, because they would possibly provide me with some information that was needed for the
solution of my problem, | ran into a chance observation. It's happened to me, it's hgppened to
many other scientists, something thet was not on my program. And it doesn't reglly matter what
that is; it was just something that was intriguing and that sort of stimulated my curiosity. And so |
put insulin on the back burner, said, "I'll come back to you later, but first of al, | haveto
undergtand thislittlething. Thisisredly too srange. | can't let it go by without understanding
what it is."

And 0| did solve that. It was not avery difficult problem. | solved the problem, but that creeted a
new problem and simulated or motivated new investigations, and one thing leading to another.
Insulinis il on the back burner today. Incidentdly, theproblem is not yet completdy solved by
others

Doing those experiments, | was led to enter afield that | had not consdered asmy field to Start
with, namely, cell biology. Because, again for reasons thet aren't very important here, | sarted
doing experiments in which cells are fractionated. Now, let meexplainthisinasmpleway. A
living cdl isavery complex organiam. It has different organs. Just asyou and | have abrain, a
liver, astomach, aheart, cells dso have different organs, not exactly the same functions, but
organs. And 0 how does one—acdl isvery smdl. You cant see it with the eye. It's about
20,000ths of amillimeter in diameter, SO you need amicroscopeto seeit. Y ou need an dectron
microscope to see some of theselittle organsingdethe cdl.

How are you going to set about finding out what those organs actudly do? Wdll, | didn't design
the technology. It was designed by Albert Claude, who's afellow Belgian, but who worked for
twenty years a the Rockefeller Inditutein New Y ork. He was the founder of modern cdll biology,
and | had the honor of sharing the Nobel Prize with himin "74.

Thetechnology isredly rather smple. Y ou take avery large number of cells, for ingance, awhole
liver, ahuman liver or rat liver or something like that, and you grind it in such away, under such
conditions, that the cells break open. So you get a sort of puree. They break open, but thelittle
organsingde are more or lessintact. And so you do that with somefluid so that findly you get a
kind of soup in which dl these things are floating around, no moreintact cdls, but little organs. So
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it's like grinding the whole population of the world in a big blender, and then you have a soup with
livers and brainsand then kidneys and someachs, and so on, dl floating around.

So now the questions is, how are we going to separate this. Because that's the problem,
fractionate. The materids separate. Well, the technique was mostly centrifugation. Thet is, if you
aoply acentrifuga forceto this, you put it in atube and you run it in a centrifuge, whichisa
meachine that goes round and round and round at high speed, then dl these little organs, these little
particesin the soup, will tend to move to the outsde, because if you turn around, you're projected
to the outsde by something called centrifugd force.

And g0 dl these materids start moving in that fluid toward the bottom of your tube, which is
horizonta by the time the thing goes round. So if you stop at acertain Sage, then the heavier
materias have reached the bottom, and less heavy materids aretill on their way. So you can, by
thiskind of technique, you repeet it on whatever severd times, usng higher velodities, therefore
higher centrifugd forces, and so eventudly you end up with fractions. They're very impure
fractions, but they're fractionsin which the heavier components are not purified, but & leest they
are concentrated, then less heavy and then less heavy and less heavy. So you've fractionated the
cell contents according to the rate at which the sediment in a centrifugd field. And therere other
techniques where you can dso separate them according to their dengties, adifferent technique.

And 0 usng, and especidly improving these technol ogies and following the enzymes, the
biochemicd functions | wasinterested in, | progressively, by smply biochemica methods, never
using amicrosoope, progressvely separated and purified different organs. It's asthough | had
ended up with dl theliversin one big pall and with dl the brainsin another big pall and dl the
gomachsin that.

And o in thisway, and by very complicated—well, not complicated, but let's say biochemica
techniques, | findlly identified two of the cell organs and one | cdled lithesomes because oncel
had them pure, then | could go with an eectron microscopeand find out whet they were, so
eventudly | was ableto recognize that. But it was dl done with centrifuges, test tubes, chemidry.
And so thefirg organ | caled lysosome, which meanslytic particles, so my Greek education came
back to me. Thelysosome, in fact, isthe cell somach. That's where the cdll digestsitsfood, and |
recognize it as a somach because | looked a the enzymes, and al these enzymes were digestive
enzymes. They cut molecules, proteins, and others, and so | cameto the conclusion, and this, of
course, has opened ahuge fidd, because the cdl somach isinvolved in avery large number of
different functions, depending on the kind of cell you're talking about.

Itsaso involved in alarge number of diseases of dl kinds, so thet this discovery opened the huge
field, not just for myself, but for meny other people, and | assume that's why it was considered
important. Although there are not so many organsin the cells, soto discover one was something.
And then the second oneis abit more difficult to explain. | caled it peroxy zone [phonetic],
becauseit's got very much to do with hydrogen peroxide, but basicaly there are some chemica
reections that are taking place in the peroxy zones, epecidly theburning of certain fat
components. And again, this opened afidd. At the beginning, not very much, because not many
people were interested in—athough they were found in plantsand in dl kinds of different
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organisms, but the last ten, fifteen years, this hasbecome aso ablossoming field of research,
induding medica research, because, again, many diseases are due to defects of the peroxy zones.

| don't know whether you've seen the movie, | haven't seen it but I've heard of it, caled

Lorenzo 's Qil. It'satrue gory. It'sagory of parents of achild having one of those diseases
caused by aperoxy zona defect. The doctors say they can't do anything, and so they gart trying to
cure the child themselves by using certain ails, because this organ now has something to do with
burning fat. The message of the movie isthat do-it-yoursdf medicineis redly going to save you,
and they got some positive results.

Now, | don't know the end of the story. | do know that this had sufficiently powerful effect that,
infact, this particular oil has been tested clinically. The dlinician started on these rare cases,
garting testing this particular preparation. | don't know the details, but | believe the results were
not completely negetive. | mean, they're not curing the children, but maybe heping themto live a
little longer.

HOLLANDER:

Soit'snot very herd to draw aline from your basis research to medicines that we are usng or will

usetoday.
DE DUVE:

It'snot hard at dll. In fact, | started my research, my career as a scientist for about twenty-five
years with the motivation of doing exclusvely basic research. | fdt | wasrather asnob about pure
science. Y ou know, | thought well, my job isto advance knowledge, or | prefer to say
"understanding.” And if | find something that's going to be useful, it's not for meto dirty my
hands doing that kind of work. Clinicians, clinica investigators, pharmaceuticd investigetors,
industry hasto do it and, certainly, if it's going to bring out any money, that's not for me.

Wadl, twenty-five years ago, | changed my dttitude partly because | saw my own work sort of
naturaly moving into important medicd gpplications, partly because | was origindly trained asan
M.D., asamedica doctor, partly because at that time, | had spent afair amount of time, <o, &t the
Rockefdler Inditute in New Y ork, where medicine and basic biologicd sciencesareintimatdly
pursued s multaneoudy, then partly aso because of dl the student revolutions—well, not called
revolutions, but 1968, where, as you know, the students sort of tried to remind us scientists of our
socid regpongibilities.

And 0| cameto redizethat, yes, it'smy right and privilege to setisfy my curiosty and try to
advance knowledge because | am participating in aplanetary effort, collective effort of thewhole
of humankind, and it's the duty of society to support thet kind of endeavor. It'sa mgjor endeavor.
But then | sad, it'sthe duty to support me, but in return for this privilege of doing what | like and
just pursuing my own curiogity, if what | find hgppens to have a possible beneficia application, I'm
not talking about lucrative, the possible beneficid application, it ismy socid duty to help. That's
my duty to society in return for the privilege of doing basic research.

So, asareault of dl this, inthe late Sixties and early seventies, | planned the creetion of anew
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inditute, which opened in Brussels—|et'sforget aout dl the details— in Brussls isnow a
thriving organization, indtitution. It opened in 1975, which was afew months after | had goneto
Stockholm to collect my prize, which was a happy coincidence, because thet, of course, was alittle
helpful in getting the kind of support we nesded in the beginning for this new endeavor.
Solaeinlife, | did become not an adminigtrator, because | |eft dl thet to others, but | did become
involved in, let us say, cregting an environment for research, and not just taking advantage of the
environment offered by others for my own research.

HOLLANDER:

| think you've touched on an interesting point, scientists and society and the interaction between
the two. How do you see that occurring today, or not occurring today?

DE DUVE:

Wi, | think it'sadifficult relationship, because—well, for anumber of reasons, | haveredly
thought enough about it to give it sort of in a Descartesian way, but | would say that, (A), scientists
tend not to communicate with the public as much as they ought to. Maybe the media don't provide
them with the opportunity to do that as much asthey should, because whet the scientists have to
say isnot very sensdtiond, it's not thekind of thing that the media are particularly interested in.

Those stientists who warnt to try to communicate with the public, many of them don't have the
talent to do that. Y ou can be avery good expert in quantum mechanics or in evolutionary
biology, and be completely unable to tdl abaker or alawyer or apalitician what you're doing, in
termsthat they are going to understand. And if they don't understand, how are they going to
support you? So that's a problem.

Thereisaproblem, of course, in the generd education of the public. | think schools don't provide
astrong enough introduction to the sciences so that people would not be so totaly illiterate as
they are in science today. There are other aspects. The paliticians generdly ae not interested in
bas ¢ research, because they have to work over avery short time, distances, and therefore the next
[unclear]. And basic research isalong-range kind of enterprise, and they want short-range results.
They want to have immediate benefits. They want the science to produce economic returns and
S0 on, to belucrative. And so dl over the world, they do not understand what the red function of
basic research is. They don't support it, they're not interested in it, even though we and dl my
fdlow scentigs keep tdling them that mogt of the practicad and lucrative discoveriesin theworld
have been outcomes, fruits, of basc science.

So therés adifficult problem in our didogue with the paliticians and with the generd public, and
then thereis, of course, very much heped by the media, a tremendous competition by people who
do not use the cautious rationa approach of the scientists, but gpped with irrationa argumentsto
fearsin the generd public, to esoteric bdiefsin the generd public, so that you see dl these quack
medicines, these pseudo-diets. Y ou seedl these campaigns againg frankenfoods, againgt
genetically modified organisms, againg nuclear energy. | mean, you nameit, and there are
tremendous forces, much stronger than the forces of science, that agitate againgt science,
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Now, I'm not saying that the risks and the dangers they mention are completely nonexistent, but |
think these risks have to be assessed in arationd way, with the help of scientists, and that, again,
isextremdy difficult because that kind of didogueisimpossble

HOLLANDER:

And because when now dedling with somebody's redity and the rediities are quite different over
the years.

DE DUVE:
Right, right, right, right.
HOLLANDER:

Returning for asecond to the centrifuge, would you consider yoursdf somekind of inventor, ina
ens=s?

DE DUVE:

No, no. No, the inventions—waell, the equipment was invented by others, by engineersand by
commercia companiesthat develop better and better insruments. The technology, the basis
technology wasinvented by Albert Claude and by some of hispupilsin the United States. But at
some stage, we were confronted with problemsthat could not be solved with the existing
ingruments and the exigting technology, and so we were led to make improvements, changes, to
the exigting instruments and the existing technology. So you might say we have been, to some
extent, inventors and we sort of aso devoted alot of time to the theory behind this

So, now in this gpproach, | wasinvolved, but | had colleagues who were much more deeply
involved because they were much more competent to ded with, et us say, mechanica engineering,
the problems. | have aco-worker, Ahe Bofaeve [phonetic], he'sabout ten years younger than | am,
has been with me dl of hislife, and he actudly designed and built acompletely new centrifuge.

HOLLANDER:

Based on your needs?

DE DUVE:

Basad on our needs, exactly, based on our needs, and on our specifications, if you like. But he
actudly designed very cute, very dever, ways. Thisisamachine that had never been built before,
that he designed and certainly played akey rolein some of our experimenta advances, yes.

HOLLANDER:
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Doctor, just one or two last questions, bringing us up to today. Y ou've come back, you sad
before, full circle, acombination of humanities and abasic search for knowledge. What if
somebody was sarting out today, and somebody were to cometo you and say, "What can | read
that will give me some kind of aworld pergoective, if you wereto put dl thisin perspective,” what
would that be?

DE DUVE:

Let me make ajoke. I'l tell him, "Read Vital Dugt" Vital Dustis my latest book. [Laughs]
HOLLANDER:

Wedl, why [unclear]?

DE DUVE:

Wi, no it would be, let's say—I don't want to say that asapersona advertisement, but it isasort
of—my lates, Vital Dug, isa sort of survey of thiswholefield, the origin of life up to evolution of
humankind, the brain, consciousness, and even thefuture of life, present society, and so it gives
sort of an outlook in reedable words, | think, of the whole higtory of life and the problemsiit
generates, and then it has areading list which could help the reader, for each topic, find books on
the origin of life, books on thebrain, books on this and thet, you see, so—

HOLLANDER:
Isthere acentra thesis through this book?
DE DUVE:

| would say that—well, the centrd thes's, which differentiates me alittle from any of my fellow
biologigs, isthat I'm alittle more of adeterminist. Y ou know, nowadaysthereis atendency,
especidly anumber of best-sdling authors have propagated thiskind of doctrine, namely, that
everything is due to chance—you know, the origin of lifeis not American because they don't
believein God, but it'sthe result of a highly improbable combination of chance events.
Evolution has gone by from fortuitous, to fortuitous, to fortuitous, to fortuitousevents, and findly,
the fact that you and me and the rest of humankind exigt today with the brainswe have, with the
achievements we have, wdll, thisis a completdy meaningless product of chance events. It just
happens by myriad circumstances that might very well not have happened, we are here. And so we
aso are meaningless, because the odds were, to Sart with, that we would not be here.

Now, the odds from the beginning—now, the book doesn't say that the odds are 100 percent that
you and | would be here and this young lady at thistime and this location. That would be pushing
determinism alittle too far. But what | am saying in thebook, and in generd, defending in my
lectures, including today, isthat under the conditions on Earth four billion years ago, alittle less
than four billion years ago, under the conditions thet existed on Earth a that time, when life
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aopeared, my thesisis, life wasbound to appear. In other words, given the conditions, lifeasa
natura process, had to arise, which means d o that given the same conditions dsewherein the
universe, | would expect the same kind of life to arise. So that's one of the thesis. In fact, the
subtitle of the book is"Life asa Coamic Imperative.”

And then the next concerns, of course, evolution. And there again, | defend the thessthat the
mechanisms of evolution being what they are, the many posshilitiesthat were available, being what
they were, that the many different internd and externd congtraints that sort of redtrict the possible
pathways of evolution, that given al those factors, | consder that evolution in the direction of
complexity dso wasmore or less obligatory, that it had to take place.

Now, there is dso a consderable amount of evolution in the direction of diversity. Mollusks—I
mean cdams, or mushrooms, or bacteria, or fish, or frogs, | mean, they dl live very happily at their
level of complexity, so they're not dl driven towards increasing complexity; they're Smply driven
towards increasing diversity. From asingle ancestrd fish, today you have 10,000 species, and so
on. But thereis at the core of this phenomenon, with certain intermediates involved, thereis a sort
of congrained evolution in the direction of complexity. Whenever increasing complexity is
possible, it will generaly be sdected for, because it brings increasing advantage.

Takethe brain. W, 600 millionyears ago, the first gponges had no brains, and thefird jdlyfish
had maybe an excess of Sx nerve cdls And o, in 600 million years, you've gone from six to ten
billion, with three billion in the chimpanzees, so in the lagt x million years, it's been from three
billion to sx billion. And so that kind of direction, | think, was more or less obligetory, provided
the environment made it possble.

But | can't think of any Situation where a better brain cannot be an advantage. And so whenever
some animdl, by achance mutation, had asomewhat better brainthan his congeners, if the
circumstances were right, the odds are that he would be more successful in producing progeny,

which iswhat evolutionisal about.
And 0 | would say that evolution in the direction of complexity isahighly probable, aso, event,
which does not mean that if there islife dsewhere, it will necessarily lead to intelligent, conscious
beings. It al depends on the circumstances. So, chance plays an enormousrole,
And perhgps asafind comment on this, thiskind of view opensthe possibility that evolution is not
over and thet the event of humankind is not the crowning event in evolution. There's about five
billion years | ft, gpparently, for the Earth to remain habitable. After that, you'll be cooked by the
enlarging sun, and o | would say that a great dedl can hgppen.

HOLLANDER:

Doctor, just one quick question before you go. Have you had a happy life?

DE DUVE:

I've had an extraordinarily happy life. I've had adifficult lifein many respects, but I've been
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rewarded far above my dessarts, and that's, | think, areason for feding happy. I'm not talking just
about Nobe Prizes, but you know, what can render a scientist hgppier than to have hdped in
advancing knowledge, to have solved some problems. It's only allittle stone added to this huge
building, but making discoveries, as you know, is something that gives you tremendous joy. But
it goeswith dl kinds of other problems. We are not just scientists; we are human beings. We are
husbands and fathers. And when ascientist is as asort of motivetor, dmost single-mindedly
motivated to do what he or she wantsto do, maybe people around them suffer alittle, and that may
have happened to my family.

HOLLANDER:
Do you fed thet your plans generate a certain egocentricity that—
DE DUVE:

Wi, you can't be agood scientist if you're not egocentric, which in agood way. | dont mean to
say that you have to think only of yoursdf and congder yoursdf the center of the universe. Not
that kind of egocentricity. | mean, | don't talk about the kind of egocentricity thet goes together
sometimes with being agreat movie actor or a great rock singer or something like that. No.

But what you need is Sngle-mindedness. Y ou Smply cannot afford too many distractions, you
see, 0 you redly have to concentrate. Even today, I'm—you ask my wife, and shelll tell you I'm
often absent. I'm with her, and a the same time, no, I'm not with her. And she'slearned to live
with that, and she's an artist hersdlf, so she doesn't redlly mind too much. Weve cometo the
stage now where we do alot of communication and talking and weve dways taked, of course.
But nevertheless, | would say thet, yes, agood stientist, a successful stientist hasto be snge-
minded, and you'll never earn aNobe Prize, and that's not amark of asingle scientist, but let's
sy, if you condder that you start your work a nine o'dock and leave & five o'dlock in the
afternoon, Saturdays you go out with Mom and kids, and so on, It just won't work. I've worked
al my life, | could say day and night, and seven days aweek, with disractions.

HOLLANDER:

Onelagt very persond note. What are some of the things you didike, in avery persona sense?
Just one. Avocados?

DE DUVE:

Y ou mean things to eat?
HOLLANDER:
Anything.

DE DUVE:
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Wi, my body didikes avocados becauseit'sdlergic toit, otherwise | probably would like them.
No, | would say that what bothers me most in other peopleisintellectud dishonesty. | think that
is redly something that bothers me mogt. And the next best thing, or wordt thing, is vulgarity. So
I'm not perfectly happy in the present-day world.

HOLLANDER:

Thank you very much.

[End of interview]
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