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The Emerging World 
of Wikis
WE NOTED WITH INTEREST THE LETTER
“Preserving accuracy in GenBank,” (M. I.
Bidartondo et al., 21 March, p. 1616) and the
related News of the Week story “Proposal to
‘wikify’ GenBank meets stiff resistance” (E.
Pennisi, 21 March, p. 1598). David Lipman’s
fears that wikifying GenBank “would be
chaos” are widely shared, but those fears
should be balanced by the realization that
individual curators cannot fully encompass
the collective expertise of the larger scientific
community. Serious users of GenBank use it
as a starting point for in-depth analysis with
new bioinformatic tools and reviews of more
recent work. These users often learn more
about the data than the initial depositors or
curation staff. This valuable information—
hidden in notebooks and rarely published—is
being lost to future researchers. A parallel

wiki-based structure provides one way of cap-
turing these data.

We are working on such systems, includ-
ing EcoliWiki (1), the community annotation
component of EcoliHub (2), and a Gene
Ontology Normal Usage Tracking System
(GONUTS) (3), a browser and annotation sys-
tem for Gene Ontology (4). We regard these
and similar efforts (5–8) as experiments to test
wiki-based curation. So far, the challenge is
not chaos but lack of participation. Thus, we
are also experimenting with curation by under-
graduates supervised by an experienced scien-
tist. Integrating annotation and genomics edu-
cation leverages how we teach critical thinking
about the literature, accelerates the pace of
curation, and provides institutional incentives
for established scientists to participate.

Nevertheless, we understand that chang-
ing the GenBank model should not be done
lightly. There are well-established expecta-
tions about GenBank, and wikifying it could

be quite disruptive. Perhaps GenBank could
support an arm’s length relationship to wikis
via the LinkOut service. We look forward to
ongoing discussion of how community cura-
tion could be added to GenBank. In the
meantime, we encourage the 250 scientists
who signed the Bidartondo et al. letter to
help us build wiki-based fungal curation via
GO at GONUTS.
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Working Toward Meritocracy
in Italy

I READ WITH ANGUISH THE “OPEN LETTER TO SENATOR RITA LEVI-
Montalcini” by R. Clementi et al. (21 March, p. 1615), which was signed
by 776 Italian researchers holding temporary contracts, lamenting the
lack of stability and meritocracy. As a researcher, clinician, and academi-
cian who has worked under different systems in Italy and abroad, I share
their concerns. I am fully aware of the heavy limitations of the Italian sys-
tem. However, as the past Chair of the Health Committee of the Italian
Senate, I must take exception to their statement that the left-wing govern-
ment’s intent never went beyond mere words. In my capacity as Senator,
I have promoted measures that enhance transparency and meritocracy in
the selection of projects and that allocate dedicated resources to young
investigators. The 2007 national budget law allocated €15 million to
projects submitted by biomedical researchers under 40 years of age. The
projects are to be selected by an international committee composed of
scientists who are also under 40, and who will judge the proposals
strictly on their merits. Another measure, inserted in the 2008 national
budget law, designates €81 million to projects presented, again, by
researchers under 40 in all areas of intellectual endeavor. 

True, in spite of the above-mentioned total of €96 million, Italy is
still behind in research investment. We invest only 1.1% of the GDP in
research, less than the average 2% for Europe, which already compares
poorly with the 2.7% for the United States and over 3% for Japan.

Without minimizing the rightful complaint of the Italian
researchers, I do not believe that the correct way to proceed is to hire
everyone who is currently working with temporary contracts, but to
start applying the rules of peer review consistently. By evaluating only
on the basis of merit, we will give dignity to valuable scientists, and we
will promote the intellectual, economic, and cultural growth of Italy.

IGNAZIO R. MARINO
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Science 2.0: Not So New?
B. SHNEIDERMAN’S PERSPECTIVE, “SCIENCE
2.0” (7 March, p. 1349), is quite right to iden-
tify the value of new observations of human
interaction made possible by the advent of the
Internet. However, Shneiderman’s assertion
that these data require some radically new
methodology, which he calls “Science 2.0,” is
apparently based on a misunderstanding of the
scope of existing scientific methods.

Shneiderman says that Science 2.0 will
address questions of human interaction that
“cannot be studied adequately in laboratory
conditions,” because “the interaction among
variables undermines the validity of reduction-
ist methods.” Instead, data for analysis must be
“collected in real settings.” This sounds exactly
like approaches that are already practiced, with
great success, by researchers in the fields of (to
name but a few) ecology, evolutionary biology,
geology, paleontology, economics, cosmology,
and social science.

Indeed, what Shneiderman calls Science
1.0 has always included methods beyond
simple controlled experiments, such as infer-

ence from observation of integrated natural
systems and the careful use of “natural
experiments” (1) to test and eliminate com-
peting hypotheses. 

JEREMY B. YODER
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Moscow, ID 83844–3051, USA.
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Response
I AGREE THAT THE NATURAL SCIENCES ARE
based on more than just replicable, con-
trolled laboratory experimental studies, and
that observational methods play a key role in
the natural and social sciences (1). However,
the interventional methods as practiced in
design science studies of sociotechnical sys-
tems have novel elements. In addition to
“natural experiments,” such as when the
FaceBook managers change the deletion
rules or eBay administrators update their
fraud control mechanisms, I was advocating
research-oriented interventions to develop
predictive models. 

Amazon and NetFlix designers conduct
many studies to improve their user interfaces

Letters to the Editor
Letters (~300 words) discuss material published 
in Science in the previous 3 months or issues of
general interest. They can be submitted through
the Web (www.submit2science.org) or by regular
mail (1200 New York Ave., NW, Washington, DC
20005, USA). Letters are not acknowledged upon
receipt, nor are authors generally consulted before
publication. Whether published in full or in part,
letters are subject to editing for clarity and space.
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by making changes in a fraction of accounts
to measure how user behaviors change. Their
goal is to improve business practices, but
similar interventional studies on a massive
scale could develop better understanding of
human collaboration in the designed (as
opposed to natural) world (2).  For example,
studies of the impact of Web-based enroll-
ment procedures on trust and perceived pri-
vacy could facilitate more effective online
health care. Developing better models of
recognition and reward structures in open-
source software, scientific collaboratories,
or museum and library annotation projects
could accelerate the adoption of these pro-
ductive mechanisms.  Understanding how to
increase the motivation of residents to report
crime, health problems, or natural disasters
and then provide resident-to-resident assis-
tance could improve community safety. 

Observations of natural experiments will
be important, but my point was that Science
2.0 researchers can also intervene in
massive computer-mediated sociotechnical
systems to measure impacts in ways that
astronomers or geologists cannot.  I suggest
that if we, as a society, made major commit-

ments to support these new research direc-
tions, many of our civic institutions could be
dramatically improved.

BEN SHNEIDERMAN

Department of Computer Science, University of Maryland,
College Park, MD 20742, USA.
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TECHNICAL COMMENT ABSTRACTS

COMMENT ON “Intermittent Plate

Tectonics?”

Jun Korenaga

Silver and Behn (Reports, 4 January 2008, p. 85) pro-
posed that intermittent plate tectonics may resolve a
long-standing paradox in EarthÕs thermal evolution.
However, their analysis misses one important term,
which subsequently brings their main conclusion into
question. In addition, the Phanerozoic eustasy record
indicates that the claimed effect of intermittency is
probably weak.
Full text at www.sciencemag.org/cgi/content/full/320/
5881/1291a

RESPONSE TO COMMENT ON “Intermittent

Plate Tectonics?”

Paul G. Silver and Mark D. Behn

Korenaga takes issue with our proposal that intermittent
plate tectonics provides a solution to the thermal catas-
trophe paradox, arguing that the heat flux in the
absence of plate tectonics is too high. We show that this
flux is small enough and changes rapidly enough in
response to variations in slab flux to produce a reason-
able thermal history back to at least 3 billion years ago.

Full text at www.sciencemag.org/cgi/content/full/320/
5881/1291b

CORRECTIONS AND CLARIFICATIONS

News of the Week: ÒNew superconductors propel Chinese
physicists to forefrontÓ by A. Cho (25 April, p. 432). In the
figure labeled ÒTemperature records for new compounds,Ó
subscripts for oxygen and fluorine in the chemical formulas
were reversed. Instead of OxF1-x, the four formulas should
read O1-xFx.

News of the Week: ÒWhen hobbits (slowly) walked the
earthÓ by E. Culotta (25 April, p. 433). Arizona State
University is in Tempe, not Tucson.

News of the Week: ÒIPCC tunes up for its next report aim-
ing for better, timely resultsÓ by E. Kintisch (18 April, p.
300). Susan Solomon was incorrectly identified in the story.
She is a senior scientist with the National Oceanic and
Atmospheric AdministrationÕs Earth System Research
Laboratory in Boulder, Colorado, and was co-chair of the
IPCCÕs Working Group I.
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