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HOLLANDER:

Professor, could you please introduce yourself and tell us exactly what it isyou do.
ARBER:

I'm Werner Arber. | livein Switzerland and work at the University of P__, wherel teech
molecular microbiology.

HOLLANDER:
What isit that you've done to win the Nobe ?
ARBER:

Widl, in my early research assgant time, | was working on a program for studying radiation
effects for the effects of different type of radiation on living organisms, and for this purpose | was
preparing specid drains of bacteria to do these sudies with bacteriaand with thelr viruses, andin
doing this, | ran into a phenomenon which had been described but not explained; andin afew
expaiments| was successtul in identifying that the phenomenon was heavily determined by
properties of the DNA which were not genetic but epigenetic. That means that some modification
was brought to the DNA, which made it different from if this modification wasn't there; and it was
then clear that each bacterid oecies givesits proper type of modification in different orders of
nucleotides—that meansin different sequences of nucleotides—so that thereisamark of identity
for the DNA of the cdl in which it's produced which other DNA moleculeswill not process; and, if
you want, thisisakind of asmple immune system that thereis apossibility to recognize "own'
from "foreign" and, as you may know, Sometimes viruses or other means can trangport fragments
of DNA from one cdll to another, and sometimes that DNA which istrandferred isforeign, and
becteriaare able to identify that. They will bresk it down, and | interpret thet, thet the purpose of
that isindeed to reduce the naturd trandfer of genetic materid from one type of bacteriato
another type. It's not completdly zero. Thereisalimited possibility Hill to do thet because thet
control isrdatively dow so that sometimes segments of DNA can incorporate into the new hogt.

HOLLANDER:
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Areyou dill working in thisfidd?

ARBER:

Y es. With this and many other experimenta approaches | have sudied until now, molecular
mechanisms of the evolution process, of biologica evolution, in microorganisams.

HOLLANDER:

Has winning the Nobe made your life eeser or more difficult?

ARBER:

That's very hard to evaluate, because | have no data control, as you may imagine. [Laughg| |
adways dam that it haan't changed much my life, but it did to some degree, certainly. | have more
opportunities, and some of these opportunities were very welcome. And actudly | wasinvolved
in other things, which | hed not considered before just because | have been asked after being a
laureate of the Nobel Foundation.

HOLLANDER:

Can we go back, way back, to when you decided to become a scientist, and was there some
event, or person, or thing, or object, or some monment in time when you decided "1'm going to
become a scientist,” rather than become atruck driver o—

ARBER:

Wi, as many young people, | had severd options. One of the options was actudly theology, and
| ds0 liked very much working in biology. | had, in my schools, started to learn Latin. | hed
missed the right moment to start aso the old Greek, which isrequired in our universitiesfor
studying theology, and | had then decided to catch up with that Greek, and | fdt it was a heavy
burden, and the other matters suffered. So | then decided, "It doesn't matter. | will give up
theology and go, rather, into naturd sciences.”

HOLLANDER:

A rather interesting combination here.

ARBER:

Yes. Indeed it is, because, as you may know, often ethica questions come up in today's biology,
and | do them with much reflections, | mugt say.

HOLLANDER:
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When ethicad questions do come up, and obvioudy thereiswith DNA and so forth, you're getting
into the ethics of life itsAf.

ARBER:
Yes.
HOLLANDER:

What, if | can sort of phrase this—I'm not quite sure how to phrase this. What is your world
view? What are you using as abackground or as aframe of reference to find these ethical answers
to these ethicd questions?

ARBER:

Wil, thisisthe kind of degp, complex question, actudly, on which | do work. | mentioned before
that | sudied molecular mechanisms of evolution, and in doing o with bacteria, which have the
longest past of evolution—amost four billion years—I just ook at the bacteria as they are today,
and | conclude, if they have passed that long evolution, there must be mechanismstoday present in
these cdls Still, to favor evolution, what can it be? We know that evolution depends on genetic
vaidion, and it depends on natura sdection.

So, most probable, there is something in these bacteria which favors genetic variaion, and indeed,
if you look, you'll see enzyme sysems, and enzymes are actudly products of genes. So, therefore,
you can conclude that in the genome of these bacteria, there are geneswhich are there in order to
help bacteriato evolve rather than to help each individud cdll to go from one cell cycle to the next.
S0, | call these evolution genes, and | do believe that for our world view, knowledge that nature
takes itsdf care of the evolution of life, it's avery important aspect.

HOLLANDER:

But for life itsdlf, when you take atheologica point of view, obvioudy thisis of great importance
to you.

ARBER:

Yes.

HOLLANDER:

What view are you taking? Isthis areligious perspective?

ARBER:
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No. | would say thisisanaturd science perspective with abiocentric view, and | would think that
we should not speek too much with the old anthropocentric view, dthough I, of course, | doknow
that there is something specid with us human beings, but from the biologica point of view, | think
it isgood to have a biocentric view. And if | say life, | mean life on that planet Earth and
whatever life thereis. There are microorganisms, there are plants, there are animds, and findly
human bangs

HOLLANDER:

Where are we or you—it's adifficult questions. Where are we looking to say, "Thisisright and
thisiswrong'?

ARBER:

W, thisis another interesting question which you do see in the process of biology, becauseif |
daim that our genes which favor genetic variation, you may ask, are these gendtic variations—or
we call them mutations—are they by purpose helping that particular cdll to cope better with the
conditions of lifewhich it finds around itsdf? And the answer is, in generd, these sysems are
more random. They may cause little mutations in one cdll; in ancther cdl, a neutra mutation; in
dill another cdll, rather rardy, abeneficid mutation. So, these are not planned. Theliving
organisms have no sense to know what kind of mutations should occur in themselves. These
sysems, which favor mutagenes's, in fact, do it more randomly.

HOLLANDER:

One of the things that [unclear] in the popular pressis biologists having a choice, of taking this
preferred path or that preferred path—

ARBER:

Yes.

HOLLANDER:

And part of it hasto do with coming back, asyou say, to an ethica decison.

ARBER:

That'strue. This| have taken oncein while, redly, what | wanted to do with my capacitieswith
my life—go back to the very early professond decisonswhen | have finished my dudiesin
natural stiences. In fact, | had an experimenta work in physics and not in biology, dthough | had
aso lectures and courses in biology. At that moment, | had two offers. Onewas an offer ina
metalurgic firm and the other was going to work onane__ microscope; and | took the second

one because | had alittle bit the idea that thisfirg offer which | had was sarving warfare, you
know, congtructing guns and so on. So, this| did not want to do. | went into e microscopy
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and darted to look at bacteria and viruses, and that brought mein these gudiesal my lifelong with
these microorganisms.

HOLLANDER:
[unclear] about warfare and such, do you continue this interest in anti- warfare or outside of—
ARBER:

| do firmly bdieve that the internationd collaborations between scientigts, naturd scientistss—
biologigts, physcigts, chemistry—he ps very much to a peaceful development of thisworld,
because if we have good colleaguesin any other nation which may be not in very good rdaions
with the nationsin which | live, I'm il interested to talk with these scientigts if they are good,
quditatively good, and they areinterested to tak with me, because mutudly we can learn more for
the bagis of principles of nature. And in having these contacts, we becomefindly friends, and |
think thisis an important issue of naturdl sciences, to help the nations to go dong with each other
and mutudly benefit from each other.

HOLLANDER:

What specific things have you donein this direction?

ARBER:

WEell, | have been in my recent years, very active in science palitics. The last three years | was
president of the International Council for Science, which is the head organization of dl
internationd scientific unions and internationd scientific academies; and with that, we have given
much thoughts to these collaborations worldwide and particularly with the developing world, aso.
HOLLANDER:

Any specific things that you could point out that you've done?

ARBER:

Wi, together with Professor Frederico Mayor [phonetic], in my function as the president of
[unclear], he being the director generd of UNESCO, we organized last year in Juneabig
conference in Budapest on which the principles of science and al different types of impect of
science on society, good or bad impacts, were discussed between scientigts, politicians, and other
members of the human community, and | think this heped alot redly to bring scienceinto the
debate with the rest of the public.

HOLLANDER:

Are there any, though, concrete instances that you can see of this having an effect?
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ARBER:

Wi, we work now on the follow up on that conference, and it istoo early to say which of the
proposaswill eventudly be successful, and which nat. It will take afew years, | think. But there
are anumber of followupswhich are consdered.

HOLLANDER:

[unclear], when you're teaching, do you use humor very much?

ARBER:

| didn't understand it.

HOLLANDER:

Do you use humor?

ARBER:

Sometimes | can do that. | don't planit, infact, | think. Yes, | know it's good, but it's not my
grength.

HOLLANDER:

Professor, have you ever been embarrassed?

ARBER:

No.

HOLLANDER:

Professondly?

ARBER:

Not redly, no.

HOLLANDER:

What is your favorite science joke? Or do you have one?

ARBER:
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[Laughs] Well, | have probably some jokes, but they're not really—
HOLLANDER:

They can't betold?

ARBER:

Yes. Right. [Laughg]

HOLLANDER:

What I'm trying to get &, in your rdationship with your students, do you ever find yourself
wrong?

ARBER:

Yes. Actudly, I'm very happy if a collaborator or a sudent comes to me, asks some question,
and then we debate and findly | turn out to be wrong, and he says, wdll, yes, he got the feding that
| waswrong. | gppreciate that. That shows that the debate is very good between us. And | must
say | hed for quite along time a young Japanese collaborator in my |aboratory, who was very
openr minded againg the generd belief that in Japan you dont think to criticize your superior. But
he did, wonderfully, and | appreciated that o much.

HOLLANDER:
And hewasright?
ARBER:

Hewasright. Yes, of course. He knew that he was right, and | accepted he could show me that
| was wrong. [Laughs]

HOLLANDER:

Professor, where do you think scienceisgoing a thistime, natura science? What do you think
ae the frontiers there?

ARBER:
W, the trend today is to push naturd sciences more and more into immediate applications, and |
think thisis the wrong attitude. We should have the freedom redlly to do our own choice. Some

people like to be close to the gpplications. Some other people like to be alittle bit further. And
what isimportant, | come back to my early development, there | had atask to study effects of
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radiations on living beings, because human society wanted to use aomic power for gaining
energy, and it was dlear that one needed some assessment of the radiation effects.

We did that, but we found this other aspect which | mentioned, which led to the discovery of
restriction enzymes and, therefore, gave an important tool for developing, as we know, genetic
engineering and working on the molecular level with DNA. So, would | not have taken the
freedom there, | would not have found these aspects.

HOLLANDER:

When you did these studies on radiation, what exactly were you studying? Were these sudieson
the effects on humans?

ARBER:
No, no, no, no. These were on bacteriaand on viruses, X-ray and UV radiations, and so on
HOLLANDER:

Professor, if sudent comesto you, wants to enrall with you, study with you, what kind of
Characterigtics or attributes are you looking for in a prospective student?

ARBER:

Yes. | dofirst look at the records of his performancein the early part of the Studies, and then if
these arefing, | interview him. | look at his maotivation; try to find out his motivation. | ask him
what hisideas were, where he wanted to work later on, after having finished his udies, and in
such apersond didoguel think one gets, dso, afeding whether that person fits with you and with
your group or not, and | must say | was usudly quite successful.

HOLLANDER:

Returning to the Nobe to put thisin perspective, now having won the Nobel and dl, what do you
think isthe Sgnificance of the Nobd Prize?

ARBER:

Well, there are many prizes. Nobd gives prizes snce now ahundred years, but there were other
prizes dreedy at that time. It'samystery to me why the Nobe Prize is consdered worldwide as
one of the top prizes for naturd sciences. Perhapsit hasto do with the very careful work which
the committees do in Stockholm in their choice of the laureates. In generd, the decisons, which
come from Stockholm, are widdly accepted by the scientific community ascorrect. So, I'm not sure
whether thishdps, but | think it has gained that halo dreedy along time ago and persgsill.

HOLLANDER:
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I'm sure that people have asked you many times but, do you fed that having won the Nobd, there
is nothing left to do?

ARBER:

[Laughs] No, contrary, it gives you astimulation. Now, | mentioned that | moved into
international science palitics, and | think | could have done it without Nobdl Prize. But having the
Nobd Prize, | dways have the feding it gives you an additiona added vaue, so that your
acceptance is eader by whoever you tak to. So, in that senseit was of big vaue for me from my
redizing my idess with my activities

HOLLANDER:

One last question about internationa science palitics[unclear], [unclear] and, of course, warfare.
Do you fed scientigts have a strong enough influence on politics—world politics?

ARBER:

Yes, | do, and with increasing importance of science for the human sodiety, | think it will dill
increase. | do know quite anumber of famous scientists which have moved into palitics
themselves, which are actudly ministersin some countries for education or for science, and | think
they have ancther view of natura sciences than would have some other persons which went
through other kind of careers.

HOLLANDER:

What about the issues of war and peace? The twentieth century has seen a century of warfare.
Do you think scientists have done dl they could do to [unclear]?

ARBER:

| do redlize that thereis a problem, because it is clear that modern arms would not exist without
help of science and technology. So, some of my colleagues, of course, just in order to earn
money, have contributed to these developments. But, | think it would be wrong to accuse dl of
stience for these misuses, which were very heavily pushed sometimes by politica leaders and |
think bringing more knowledge and science and its potentids into the leadership in politics might
help. | hope 0, redlly, to see that there are very interesting beneficid gpplications and misuses,
which would be much reduced.

HOLLANDER:

Do you think—one lagt part, the last [unclearl—do you think the laureetes here, [unclear], share
your view here?
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ARBER:

I'm convinced from persond talks with many of them, that many of them will sharethese views.
There arelittle variations, but | don't think that you will find colleagues which are of the opposte
dde

HOLLANDER:

Thank you very much, Professor.
[End of Interview]
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