
suggestions in our paper, and the one we
least favoured. Partridge and Barton
propose, as if it were an alternative view, that
the increased variation [PSI&] produces is “a
side effect of disrupted gene expression”. But
this is obvious, and we never suggested
otherwise. 

The main point is that, no matter how
it arose or is maintained, the prion has
strong and remarkably varied effects on
growth. This seems likely to permit
survival in fluctuating environments and
provides a plausible route to the evolution
of new traits. 

In our paper, we suggested that a
capacity to accumulate silent variation and
release it in a combinatorial fashion might
facilitate evolutionary change. But this was
not the motivation for our work, as
suggested by Partridge and Barton. Rather,
we asked if this very unusual form of
inheritance might provide a selective
advantage. It was the extraordinary
diversity of the traits we observed that
suggested broader implications. We never
claimed these traits must be due to “large
variations, involving several random
changes”. Some might be, and this has
important implications. But others might
be due to something as simple as the
addition of a few amino acids to a single
kinase that increases its stability or
prevents association with a repressor. 

Finally, we did not suggest that “there 
is no path by which natural selection 
could construct [complex adaptations].”
We are simply not convinced that 
stepwise, individually selected non-
deleterious pathways are sufficient to
explain all evolution. 

When we discovered in earlier work
that Hsp90 has a massive capacity to buffer
morphogenetic variation and release that
variation in response to environmental
stress, we hypothesized that this protein
might have a previously unappreciated
impact on evolution, as a natural
consequence of its special role in protein
folding. We did not, however, as has been
suggested3, claim that these properties
evolved to this end. 

It is disappointing that in many US
schools the doctrine of creationism is given
equal weight with the theory of evolution
(see, for example, ref. 4). Plausible
explanations for the sometimes puzzlingly
rapid pace of evolution may help to
counter arguments that evolution cannot
have done what it is held to have done. 
Susan Lindquist
Department of Molecular Genetics and Cell
Biology, Howard Hughes Medical Institute,
University of Chicago, Chicago, Illinois 60637, USA
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In defence of Spanish
R&D spending
Sir — Your editorial on the 2001 Spanish
budget for science and technology (Nature
407, 659; 2000) contains some claims that
are far from the real facts. This article,
written in sensationalist language, has
created much confusion in the Spanish
press and in the scientific community,
where a claim from Nature — thanks to its
well-deserved scientific reputation — is
taken as the truth.

The editorial mentions the Spanish
government’s “secrecy” and says I was
“reluctantly forced to admit that more
than 50% of our 2001 R&D budget will be
devoted to military expense”. First, there is
no secrecy or reluctance. The budget
figures —including military research
expenditures — are in the public domain,
and I have explained them in the Congress,
in the Senate and in press conferences. 

Second, I never said that over half of
our R&D budget is spent on defence, as
this is simply not true. 

It is misleading to mix expenditures on
grants in with government loans — money
which will one day be returned. Spain’s
2001 budget for research and technological
programmes will be managed mostly
(85.5%) by the new Spanish Ministry of
Science and Technology (MST) — only
9.3% will be controlled by the Ministry of
Defence. In the MST, the projected
research budget, excluding loans, is 1,588
million euros, of this exactly zero will be
used in defence programmes. Defence
expenditures appear only under our
government loans — at zero interest —
programmes. Here the total is 2,563
million euros, of which 1,447 million euros
can be associated with technological
investments in defence. These numbers are
large in relation to funds allocated to
grants, but the implied subsidy is only in
the interest-rate differential (and loan
maturation) and not the total amount.
Defence expenses within our ministry
budget will grow at 5.7%, whereas basic
research programmes will grow by 10.1%. 

One could simply spend less on R&D
defence programmes to spend more
elsewhere. This is how things were done in
the past. However, the “elsewhere” was
geographical, as defence technology was
imported from abroad. This situation has
changed radically over the past few years.
To a large extent, thanks to the support of
R&D defence programmes, Spain now has
an innovative, competitive and fast-
growing aeronautics industry that has
created new products and jobs.

There are, however, other aspects of the
budget that are new. This is the first year
since Spain regained democracy that there

is no budget deficit. Nevertheless, R&D
expenditures are growing substantially
above the average government
expenditures of 4.5%. Priority is given to
increasing the number of research
positions and long-term contracts (more
than 800 in 2001, to achieve the 2,000 goal
by 2003). Programmes devoted to human
resources are planned to grow at 18%, and
a further plan will be launched to attract
Spanish researchers back from abroad. 

One would have expected that Nature,
having been concerned about these issues
in the past, would have emphasized these
priorities and innovations. 
Ramón Marimon, Secretary of State for Scientific
and Technological Policy, Ministry of Science and
Technology, Paseo de la Castellana 160, E-28071,
Madrid, Spain

Don’t ignore the risk of
vaccine contamination
Sir — Your News and Opinion articles1,2

about alleged contamination of vaccines
should serve as a warning against 
over-optimism.

These articles highlight the failure to
show any evidence for contamination of
Wistar Institute polio vaccine stocks by
human and simian immunodeficiency
viruses (HIV/SIV), and you appeal for a
truce. But — although Edward Hooper is
quoted as saying that “vaccine samples
released did not include any from batches
prepared for use in Africa” — lymphocytes
have been detected in other polio vaccines3.
Half of the vervet monkeys in Southern
Africa are SIV positive; these animals were
used for preparing early polio vaccines.

Considering the many millions of
vaccine doses prepared in primary vervet
monkey kidney cultures over a 30-year
period, it is inconceivable that some SIV
did not contaminate many cultures. By the
same yardstick, simian virus 40 (SV40)
contaminated millions of doses of
poliovirus vaccine until the animals were
screened for this tumour virus.

Edward Hooper and others surely do
not intend to undermine the polio vaccine
efforts. What is needed is a new awareness
of the need for caution — remembering
the example of BSE — in view of the
current impetus towards xenotransplan-
tation and the accompanying danger of
contamination. Our aim should be to
improve our vaccines, not to undermine
public confidence in them.
G. Lecatsas
Department of Virology, Medical University of
Southern Africa, Medunsa 0204, South Africa
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