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Challenges for European Biology 
The historic achievement of European monetary union invites bold choices for the future. 
Our knowledee-based societv needs to nurture and utilize science to remain true to our " 
cultural legacy and to compete effectively on the world scene. A case in point is the bio- 
sciences which, flowing from fundamental molecular biology, are transforming medicine 
and hold immense promise for industry, agriculture, and the environment in the 21st cen- 
tury. Europe, which made critical contributions at the origin of molecular biology, retains 
considerable strength but is facing a triple challenge that must be recognized and candidly 
addressed. 

The first challenge is the stunning pace of change in biology. Interdisciplinarity has 
become essential as the barriers between traditional disciplines crumble. Discoveries in model 
organisms highlight the fantastic unity of life, resulting from evolution by common descent, 
and are readily applicable to human biology. An informational science of the whole organ- 
ism is in the making as molecular, cellular, and developmental biology merge and connect 
with physiology, and as genomics and bioinformatics shift the focus of analysis from indi- 
vidual comuonents to biological svstems. There is renewed emuhasis on interfaces with - 
chemistry, physics, and engineering. Biology is now a "bigger science," dependent on novel 
synchrotrons, microscopes, DNA chips, stock centers, and interconnected global databases. 
In parallel, the time frame of application of knowledge-the distance between laboratory 
and factory or hospital bed-is short, and the flow of information reciprocal; cooperation 
between academic or medical centers and biotechnology companies is at a premium. 

The second challenge to European biology is structural inflexibility. This includes 
organizational and disciplinary conservatism in academia; excessive reliance on pyramidal 
power structures, when scientists need independence in their creative 20s and 30s; neglect 
of advanced postdoctoral training through overemphasis on lifetime employment; and top- 
down reflexes rather than trust in investigator initiative coupled with critical peer review. 
Despite the evident advantages of centers of excellence with critical mass, some countries 
succumb to the temptation ;o "spread the rain evenly." International schemes for post- 
doctoral mobility are successful but do not extend to independent investigators. The culture 
of collaboration is recognized as a European advantage, but internationalism is not yet as 
strong as the visionaries of the previous scientific generation would wish. 

The third challenge is stagnant funding for both national and international institu- 
tions, contrasting sharply with world trends. We encounter an almost obsessive preoccupa- 
tion with the sentiment "we have done enough science, now let's apply it." In the United 
States, public funding focuses on basic research, strongly advocated by the biotechnology 
industw as the source of noveltv and trained uersonnel. The National Institutes of Health. 
alreadyZthe world's largest funder of biomedical research, has experienced 7% annual in: 
creases recentlv and eniovs a remarkable biuartisan consensus that its budget should be 
doubled within' 10 iossibly 5. Similarl;, China is quadrupling researchUfunding from 
1995 to 2000, and Japan is launching new initiatives in brain science and the human ge- 
nome and plans a massive facility for large-scale protein structure analysis. 

The contrast with Europe is dramatic. For example, last year lack of funds forced the 
European Molecular Biology Organization to cancel plans for third-year postdoctoral fel- 
lowships, despite strong consensus about the need for them. Germany's parliament, the 
Bundestae. reiected the ~romised 5% sustained annual increases for the Max Planck Soci- ". , 
ety. Funding for the European Molecular Biology Laboratory will not permit any growth in 
real terms in 1998-2000. In February 1998, the Council of Science Ministers cut, in real 
terms, the European Union (EU) science and technology budget for 1998-2002, approving 
only 84% of the funds voted by the European Parliament. We are beginning to see some 
relative reorientation toward the life sciences, notably in Germany and the EU, but overall 
national science budgets remain flat (with a few exceptions, such as Finland). 

Europe has excellent established scientists and talented, well-trained, and mobile young 
biologists. But structural reform and increased flexibility in the science system are overdue. 
And substantial investment in biology, across the continent, is necessary if Europe is to 
retain a position in the front rank of this major scientific and technological revolution. 

Fotis C. Kafatos 

The author is the Director-General of the European Molecular Biology Laboratory. 
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The letter "AIDS vaccine development" by 
Moises Agosto et al. (8 May, p. 803) was not 
altogether accurate and did not address sub- 
stantive issues raised in my testimony before 
the President's Advisory Committee on 
HIVIAIDS. 

The major problem is the urgent need for 
a coherent, milestone-driven process for 
AIDS vaccine development. A strategic ap- 
proach leading from basic science through 
all stages of vaccine development would set 
realistic targets to guide progress, identify criti- 
cal decision points, and mobilize available 
resources. 

Second, the decision-making process that 
has been created within the U.S. National 
Institutes of Health (NIH), while rich in ba- 
sic science, needs adequate representation 
and input from experts in clinical vaccine 
development and in public health. National 
and global public health would be better 
served by a restructuring of the federal pro- 
gram for AIDS vaccine development to 
achieve maximal synergy among basic sci- 
entists, clinical vaccine researchers, and pub- 
lic health experts. 

Third, the estimated 40,000 new human 
immunodeficiency virus (HIV) infections in 
the United States in 1999 will occur predomi- 
nantly in marginalized populations, includ- 
ing ethnic or racial minorities, inner-city 
poor, adolescents, and women. In this con- 
text, the federal government has a particular 
responsibility. Put bluntly, if 40,000 new 
HIV infections were occurring amone - - 
middle- and upper-class college students, 
progress toward efficacy testing of AIDS 
vaccine candidates would likely be further 
advanced. This raises legitimate human 
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rights concerns regarding the societal ac- 
countability of federally financed science. 
The history of AIDS therapeutics indicates 
clearly that societal pressure and account- 
ability can help accelerate, and create con- 
ditions to enhance, the pace of AIDS vaccine 
development. 
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The Policy commentary "The highest attain- 
able standard: Ethical issues in AIDS vac- 
cines" by Barry R. Bloom (Science's Compass, 
9 Jan., p. 186) is thoughtful and provoca- 
tive. Yet it does not fullv discuss several is- 
sues pertinent to HIV and AIDS preventive 
vaccine trials in developing countries. 

Bloom appears to accept the premise that 
the crises presented by HIV and AIDS in the 
developing world are so severe that we should 
relax standards that protect individuals in or- 
der to promote the common good. This pre- 
mise, however, could lead researchers into 

exploiting the vulnerable. Several trials il- 
lustrate this problem: in China, researchers 
injected HIV-positive individuals with live 
malaria parasites (1 ) in an attempt to stim- 
ulate their immune systems; in trials in Thai- 
land and several African countries, in stud- 
ies of HIV vertical transmission (the passing 
of HIV from from mother to fetus). re- , , 

searchers gave some women a placebo in- 
stead of an effective (but expensive) treat- 
ment (the drug AZT) for their condition (2). 

Bloom states (p. 188) that "guidelines en- 
joining developing countries from carrying 
out Phase I1 trials [initial clinical trials to de- 
termine vaccine or drug activity and efficacy 
as well as dosage levels] until they are com- 
pleted in developed countries are indeed pa- 
ternalistic or worse, and ought to be modi- 
fied." Such a statement amears to assume -. 
optimistic outcomes for such trials, but this 
may not be the case. For example, a volun- 
teer might receive a trial vaccine, mistak- 
enlv feel a false sense of securitv. and then 
engage in risky behaviors. The resilts of such 
a trial could reveal the vaccine to be ineffec- 
tive, and this individual could die. 

It can be difficult to know whether the 
words "informed consent" mean the same 
thing for a volunteer as they do for a highly 
educated researcher. In their discussion of 
proposed HIV preventive trials in Thailand, 

Boyd and Ratanakul state, "informed consent 
implies that those individuals who are re- 
cruited, educated and chosen for clinical tri- 
als with the putative HIV vaccine understand 
the risk and potential benefit of the vaccine. 
It is necessary to discern whether or not the 
average Thai citizen is acting autonomous- 
ly ... or on the belief that prior vaccine ap- 
proval by doctors, professors, and govem- 
ment officials constitutes a substituted judg- 
ment upon which the individual acts" (3). 

Such problems are also evident in recent 
trials of AZT to prevent vertical transmis- 
sion. A follow-up study that took place in 
a t e  d'Ivoire after such a trial found that 
many of the participants did not understand 
the implications of the trial, even though 
they gave their consent (4). Some women 
believed that they were being promised 
medical care, although they had been told 
that they could receiving only a placebo. 
Others believed that at least some of the pills 
that they were given would work against the 
transmission of HIV to their foetus, but this 
was the very point being tested. While it is 
questionable that efforts were made to en- 
sure that consent was based on full compre- 
hension of the trial-one woman was given 
information about the trial minutes after re- 
ceiving a positive HIV diagnosis (5)-the 
confusion about the meaning of participa- 



tion in such a trial has serious implications. 
O n e  African researcher recently stated, "in 
a n  environment where the maioritv can nei- 
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ther read nor write and is wallowing in  pov- 
erty and sickness, hunger, and homelessness, 
and where the  educated, the  powerful, the  
rich, or the expatriate is a semi-god, how can 
you talk of informed consent?" (6) .  

O n e  ~oss ib le  solution to these ethical 
problems would be to carry out the  most 
riskv trials with volunteers who have the  
greatest recourse to treatment and the  11111- 
est possibility of understanding the risks in- 
volved. Buchanan and Brock argue that the  
standard of comvetence (with regard to  the  
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volunteer's understanding of the  meaning 
of informed consent) ought to vary in  part 
with the  degree of risk involved in  the  pro- 
cedure ( 7 ) .  Performing Phase I1 trials in 
industrialized, develoGd countries would 
minimize the  heal th  risk to  volunteers (be- 
cause of the availability of combinaiion 
therapy) and allow a higher probability that  
the  volunteers would have a satisfactory 
understanding of the  dangers and benefits 
inherent in the  trials. 

Unt i l  H I V  vaccine trials show real prom- 
ise, volunteers should only participate in such 
research o n  the basis of a full understanding 
of the  personal risks and benefits and out of 
their own sense of altruism (8) .  Every effort 
must be undertaken to address such concerns. 
even if the overall progress of vaccine re- 
search is slowed. 

Deborah Zion 
Centre for Human Bioethics, 

Monash LTniuersity , 
Clayton, Victoria, 3 168 Australia 
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It  seems reasonable to  seek international 
modifications of ethical guidelines to  facili- 
tate some Phase I11 trials ( to  test efficacy 
and dosage in comparison with other treat- 
ments).  Bloom, however, implies that pla- 
cebo trials and trials that do  not  treat HIV- 

positive volunteers are ethical in develop- 
ing, but not developed, countries. T h e  guide- 
lines of the  Council tor International Or- 
ganizations of Medical Sciences (CIOMS)  
is not  silent o n  these issues; it urges sponsors 
to negotiate offers of treatment with host gov- 
ernments and states that ethical standards for 
research in developing countries should match 
those in  the  sponsor's own country (1) .  If 
sponsors are ethically obligated to  provide 
treatment in the  developed world, why no t  
also in  countries where health care re- 
sources are scarce and where the  impact of 
treatment might be great? 

T h e  efficacv of new vaccines over exist- 
ing ones can be determined without place- 
bos, and placebo trials are not  justifiable by 
the  Declaration of Helsinki, as they offer n o  
therapeutic value to volunteers (2 ) .  Prelimi- 
nary data may affect the  ~villingness of vol- 
unteers to participate in  certain parts of a 
trial; many may prefer 20% efficacy to l5%, 
even if n o  "best proven method" exists. 
Phrases like "best proven method" and "rea- 
sonable availability" allow institutional re- 
view boards (IRBs) to debate the  ethics of 
providing antiretroviral drugs in countries 
that can't afford them. W h a t  constitutes 
reasonable expectations of sponsors varies 
in  different circumstances, and what is ethi- 
cal in  one situation may not  be so in an- 
other. Independent ethical review of such 
trials might be offered at the  CIOMS level, 
as Bloom suggests, and would compensate 
for weaknesses in  the  IRB system. Research- 
ers involved in  similar trials should be heard 
by reviewers, but conflict of interest would 
exclude their being reviewers. 

There is no  duty to treat HIV-positive 
partners if study design precludes identifica- 
tion of sexual partners, and it may so~netimes 
be ethical to refer HIV-positive volunteers to 
their local health service, even when avail- 
able treatment is "substandard." Substandard 
treatment is sometimes cost-effective, and 
lowbudget prevalence or behavioral studies 
may serve public health interests. 

Cheryl Cox Macpherson 
St .  George's LTniversity School of 'Medicine, 

St. George's, Grenada, West Indies 
E-mall: cheryl-cox@sgu.edu 
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Response: I appreciate the  lively and 
thoughtful contributions to  the  dialogue o n  
ethical issues in AIDS vaccine trials and am 
grateful for the  oppor t~~n i ty  to  respond. 

Zion raises a fundamental issue, namely 
whether it is ever possible for people in  de- 
veloping countries, particularly people in  

poor countries with limited education, to 
provide truly informed consent comparable 
to  that in  developed countries. S h e  urges 
retaining the  existing guidelines stipulating 
that Phase I1 trials only be carried out in 
developed countries and, I presume, that 
Phase 111 trials be carried out simultaneously 
in  developed and developing countries. I am 
troubled by her premise, namely, that people 
in developing countries are too limited in  
their knowledge and experience to  give 
consent that is adequately informed for two 
reasons: it is, with the best of intentions, nev- 
ertheless condescending, and, if accepted, it 
would render unjustifiable not only carrying 
out Phase 11 trials, but also Phase I11 trials in  
developing countries. T h e  anecdotal report 
in  the  New York Times indicating that 
women in CGte d'Ivoire had little under- 
standing of what they had consented to, or 
their alternatives, is troubling. Knowing 
that great effort is invested at many trial 
sites in genuinely trying to  provide volun- 
teers with clear and intelligible information 
o n  risks and choices, it is unfortunate that 
social and behavioral studies designed sys- 
tematically to evaluate the validity of the  
informed consent process, both in the  
United States and in  developing countries, 
are apparently not  available. T h a t  is a prior- 
ity that merits support. T h e  ethical guide- 
lines are clear-consent must be freely 
given and informed, and volunteers in both 
developing and developed countries, I be- 
lieve, can and should meet those criteria. 

Macpherson argues that  I imply "that 
placebo trials and trials that do not  treat 
HIV-positive volunteers are ethical in  de- 
veloping, but not  developed, countries" and 
asserts "[tlhe efficacy of new vaccines over 
existing ones can be determined without 
placebos, and placebo trials are not  justifi- 
able by the  Declaration of Helsinki, as they 
offer n o  therapeutic value to volunteers." 
Regrettably, the reality is that  resources and 
standards of care differ between different 
countries. CIOMS guideline 15 commen- 
tary indicates that "although sponsors are 
not  obliged to provide health care facilities 
or personnel beyond that which is necessary 
for the  conduct of the  research, to do so is 
morally praiseworthy. T h e  sponsors have a n  
obligation to  ensure that volunteers who 
suffer injury as a consequence of the  re- 
search interventions obtain medical treat- 
ment  free of charge.. .sponsors and investi- 
gators should refer for health care services 
volunteers or prospective volunteers who 
are found to have diseases ~lnrelated to  the  
research." C a n  contracting HIV infection 
(by engaging in risky behaviors) be con- 
strued as a n  injury that is a consequence of a 
vaccine trial protocol ( L I S ~  of a placebo)? 
T h e  Declaration of Helsinki makes n o  men- 
tion of placebos, and the  commentary of 
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CIOMS Guideline 14 states, "if there is al- 
ready an approved and accepted drug for the 
condition that a candidate drug is designed 
to treat, placebo for controls usually cannot 
be justified" ( 1  ). That is a conditional state- 
ment rather than a total restriction on ola- 
cebo-controlled trials, and the debate ten- 

ters around under what conditions placebo 
trials, after the first vaccine trial, if any, can 
ethically be conducted. Because no vaccine 
for HIV has yet been "approved and ac- 
cepted," and because prophylactic vaccines 
do not fall into the category of "best proven 
diagnostic or therapeutic method," it could 
be argued that there is little specific guid- 
ance with regard to the appropriate controls 
for trials of a new vaccine, if an existing vat- " 

cine of low efficacy did exist. It is my view 
that manv vaccines with low protective effi- 
cacy would not meet the current standards 
of "best proven prophylactic" or "approved 
and accepted," and in such a circumstance 
placebo controlled trials may well be ethi- 
cally conducted. But the issue should be re- 
solved in the context of available data on 
specific vaccines, their safety and possible 
efficacy, after full public discussion. 

Finally, I would like to propose that con- 
sideration be given to a specific modifica- 
tion of the Declaration of Helsinki and 
CIOMS guidelines, in which "the best 

proven diagnostic and therapeutic method" 
would be replaced with, "In any medical 
study, every patient-including those of a 
control group, if any-should be assured of 
the highest attainable standard of care." It 
was recently brought to my attention that 
this change would be consistent not only, as 
I had indicated, with the Preamble to the 
Charter of The World Health Organization, 
but with Article 12 of the International Co- 
venant on Economic, Social, and Cultural 
Rights, which recognizes "the right of every- 
one to the highest attainable standard of 
physical and mental health" (2).  

Barry R. Bloom 
Howard Hughes Medical Institute, 

Albert Einstein College of Medicine, 
Bronx, NY 10461, USA 
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Corrections and Clarifications 

W T h e  Random Samples Item "New promise 
for s~licon" (22 May, p. 1199) should have identi- 

fled Patrik Schmuki at the SWISS Federal Inst~tute 
of Technology as the principal author of the 
research described. Lynden Erickson at National 
Research C o u n c ~ l  of Canada also participated in 
the research. 

W In the report "Budding yeast Cdc2O: A target 
of the spindle checkpomt" hy L. H. Hwang et al. 
(13 Feb., p. 1041), the labels in figure 1 A  (p. 
1042) for the DNA-binding domain fusion and 
activation domain fusion were transposed. They 
should have Indicated that the Madl ,  Mad2, 
Mad3, and Snfl  genes were fused to the DNA 
h~nding  domain and that the Cdc2O and Snf3 
genes were fused to  the activation domain. 

Letters to the Editor 

Letters may be submitted by e-mail (at 
science-letters@aaas.org), fax (202- 
789-4669), or regular mail (Science, 
1200 New York Avenue, NW, Wash- 
ington, DC 20005, USA). Letters are 
not routinely acknowledged. Full ad- 
dresses, signatures, and daytime phone 
numbers should be included. Letters 
should be brief (300 words or less) and 
may be edited for reasons of clarity or 
space. They may appear in print and/or 
on the World Wide Web. Letter writers 
are not consulted before publication. 
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