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The future belongs to multinational science
Interview with George Emil Palade

Professor George Emil Palade, a Romanian native born in 1912 in Jassy (Iaşi), studied
medicine at the University of Bucharest between 1930 and 1940, before moving to the
Rockefeller Institute for Medical Research in New York in 1946. He is best known for
his work in electron microscopy and for the discovery of ribosomes – for which he was
awarded the Nobel Prize in Medicine and Physiology in 1974 (together with Albert
Claude and Christian de Duve). He kindly agreed to have this conversation on February
11th, 2002, in his office at the University of California San Diego School of Medicine,
where he serves as Dean for Scientific Affairs.

Use converging technologies when working on your problems

Tudor I. Oprea (TIO): Professor Palade, if you were to look back at the over six decades of scientific
endeavor that are covered by your career, what lessons would you like to share with young scientists?

George E. Palade (GEP): Select problems of broad significance. Problems that should open new
perspectives and new ways for the phenomena you are analyzing. You should have a long-term perspective,
rather than following dead-end developments.

TIO: How does one choose problems that are significant?
GEP: This is by far the most important decision a scientist can face. You should choose a problem on

the basis that it offers solutions that lead to other problems, rather than to dead-ends.
TIO: How do you deal with such critical problems?
GEP: After finding something that is both exciting and not understood, one should try to figure out

what technological developments are required and use whatever method necessary. What counts is finding
solutions to important problems rather than applying technology. Count on the opportunity to use
converging technologies based on different starting principles in the analysis of the function of the different
structures that are discovered and characterized. Of course, there are problems in which the application of
single technologies is sufficient, since it provides all the information that is necessary to figure out what
happens. X-ray crystallography is such an example. But in fact, what characterizes problems of significance
[in biology] is the application of convergent technologies: Morphology, microscopy at the highest possible
resolution, structural studies based on x-ray diffraction, combined with biochemically relevant information
and with a perspective of how these findings are relevant in biological problems of current interest.

TIO: Is there a real effort to integrate scientific discoveries?
GEP: The integrating efforts relate to important advances in recent decades, which illustrate the

application of convergent technologies, as a result of teamwork, by combining the different technological
approaches.

TIO: How does teamwork reconcile with the “people problem”? It is often the case that creating a
real team needs to address the inter-personal chemistry problem.
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GEP: People appreciate pragmatic approaches and concrete results. If they are interested, they will
react enthusiastically to general theories that try to explain the phenomena, and will not show positive
reactions to problems in which they are only peripherally interested.

I chose to do research abroad because I felt I did not know enough

TIO: Could you share some insight into your activity – in particular related to your student days?
GEP: As a young man in my twenties, before the 2nd world war, the [European] continent was thorn

apart by all kinds of ideological movements. This was rather traumatic. This is a period that continues to be
difficult to understand. Policies were based on nationalistic principles, as well as the idea that the only way
to solve a conflict is to go to war. Economic cooperation was actually not considered the best solution.
Economic dominance after a successful war was supposed to be the way to solve problems. This was really
not only the policy of Nazi Germany (and of Germany before becoming Nazi), but also the policy of
relatively modest powers like Italy. This state of insecurity had significant impact during my studies. A lot
of trouble and fighting was caused, e.g., by the numerus clausus.

TIO: Were you affected by the numerus clausus?
GEP: No, it did not affect me personally because there was nothing in my origin to justify it, but it

affected the whole human environment around me.
TIO: Were you politically active at the time?
GEP: No, I did not participate in any political movement. I naturally had some sympathies for the old

democratic parties, in particular for Iuliu Maniu.
TIO: What made you come back to research, after working in the clinic?
GEP: First, you have to understand how the system was organized: You had to study six years of

hospital practice (externat / internat), period which overlapped with the theoretical studies at the medical
school (also six years). Hospitals were a separate entity, outside of the control of the educational system. It
was a good system, but elitist by nature: Not every student succeeded in having a valid practical education
in the externat / internat system. Then, you have to transport yourself back to the 1930-1940 decade, before
the discovery of antibiotics. The ability of a young physician to solve practical problems with adequate,
effective treatment was very limited. Your patients expected you to do all sorts of treatment, but the
scientific basis did not yet exist. In short, we did not know enough. But in the same time, most importantly,
we had to start working on basic problems of human physiology – all the way from cells to human
organisms.

TIO: You worked with both Francisc Rainer and Grigore Popa – who arose your interest for
physiology?

GEP: It was Francisc Rainer.
TIO: What made you decide to leave Romania?
GEP: The general idea that I do not know enough, and that if I want to do something valid I have to

go somewhere else – in places where science activities appeared to be more interesting.
TIO: Was the political climate a contributing factor?
GEP: The communists and their politics affected me in two ways: The basic set of premises which

was that Romania was not going to be forever communist, and that we should be better equipped in terms
of research experience for the years that would follow communism. Furthermore, that our scientific
standards of achievement needed serious upgrading.

TIO: This is still true today.

One cannot discuss about science on a nationalistic basis

TIO: Should you find yourself in the position to lead the effort for scientific reform in Romania today,
what would you do?

GEP: I would open the doors to encourage as many cooperative interactions and studies as possible,
with countries that have better science and better standards. I would insist in having good science as
opposed to national science, and would then create conditions (infrastructure as well as support) that would
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allow young talented individuals to come to science, and to stay in science. Here is the dilemma: Do you
want a Romanian science from the very beginning, or do you want good science? If you want Romanian
science, you are handicapped because you cannot support Romanian science for practical reasons, but also
because the future belongs to multinational science. It is therefore much better not to use a nationalistic
formula.

TIO: Are there any principles that should be communicated to governmental factors?
GEP: A reasonably efficient government should create conditions under which the genetic potential of

gifted individuals has the best chance to be realized. This of course has to be made efficient by education.
TIO: Do you favor a culture of elites?
GEP: It’s not what I favor; it’s a matter of probability. What is the probability that, in the general

population, people with different IQ’s and different education will accomplish something of significance?
As for the conditions, the government should organize an education system that facilitates the full
expression of the genetic potential – and to provide the infrastructure that makes these people productive.

TIO: They will object: “We don’t have the money”.
GEP: This points to the basic problem, which is the economy of this country. The government should

favor the integration of Romania into the framework of systems that will improve the economy to begin
with, and scientific activities to end with.

TIO: Such as the European Union?
GEP: The European Union is the formula for the moment. But this can change. Politicians need to

recognize which particular system will end creating a reasonably high standard of living, and the conditions
of realizing the genetic potential of the population.

Research: to emigrate, or not to emigrate

TIO: Would you choose a career in science in Romania, as opposed to abroad? Could you give any
advice to young Romanians facing this dilemma?

GEP: They should start by being scientists in Romania. Then the best of them should gain reasonably
extensive scientific experience abroad. They could come back better equipped to do science in Romania, or
they could do the rest of their work abroad.

TIO: Did you ever want to go back to Romania to work as a scientist?
GEP: For many, many years, this was a mute question: I did not want to go back there and end in jail.

But I believe it is possible to go to Romania. For example to go back to teach as you are doing – a very
noble type of activity – but also to do science. This is a practically intelligent formula, to work on both
fronts – both in the country and outside.

TIO: Eliade used to say that exile is a wound that never heals – have you ever felt the need to go
back?

GEP: I did not look at exile as a wound; I looked at it as a challenge to show what you can do.
TIO: Did you miss the “mititei” and “sarmale”?
GEP: I went from time to time to Romania, and yes, I did have “mititei” and “sarmale”. But Romania

is much more than “mititei” and “sarmale”.
TIO: Is there anything in Romania that you could not find elsewhere?
GEP: Yes: The tendency of both leftwing and rightwing politicians to live in a world of fantasy.
TIO: Do you realistically see any role for the “Ad Astra” journal, in rallying Romanian scientists,

and helping create a dialogue between established scientists working abroad and young students from
Romania?

GEP: Diaspora is by definition something difficult to organize and coordinate. Such initiatives should
therefore be encouraged. Above all, you need to provide something concrete, practical, with hands-on
experience, in which the practical nature of problems is combined with sophisticated instrumentation. Not
for the sake of sophistication, but for its efficiency. Besides your example, going to Romania to teach, there
is also the reverse example: Somebody invites young Romanian scientists abroad, then they go back and
organize something significant there. I did this with Maya and Nicolae Simionescu.



4 Ad Astra

Science and propaganda

TIO: Did you have to deal with the Ceausescus?
GEP: Yes, I had to deal with both Nicolae and Elena.
TIO: Did you approach them?
GEP: They approached me. They were clearly interested in the propaganda value, not in the idea of

training young Romanians to do science. What they really wanted was to have an institute that they could
show to foreign visitors.

TIO: Did you have any contacts with today’s government?
GEP: I briefly met President Iliescu, but I was not approached in any way to contribute to the

scientific reform in Romania.
TIO: So at least the Ceausescus had a positive initiative.
GEP: Again, this was done for propaganda mostly, not for its scientific value.
TIO: Any additional thoughts?
GEP: Today, the people involved in scientific education in Romania are not perfect, and the

conditions for living and working are rather miserable – which makes them corruptible. This can only be
avoided by making their standard of living above corruption (e.g., good salaries). Since this is a long-term
process, it may take a while for things to improve.


