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SCIENCE'S COMPASS

A group of conservation experts emphasizes that "“[a] biodiversity con-
servation database, based on field studies and scientists’ notebooks in
addition to museum data, is urgently needed...” Chinese proverbs offer
sage guidance for international collaborations on bioinformatics pro-
jects. And the Wen Ho Lee case has galvanized Asian-American scientists
to examine their status in the research community, and on that topic the
comment is made that “it is not just a ‘glass ceiling,’ but it is becoming a
more hardened ‘diamond ceiling’ as more Asian Americans excel in all
areas of science and technology.”

Databases Tailored for
Biodiversity Conservation
We were pleased to see the attention afford-

ed bioinformatics for biodiversity in
Science’s special issue on the topic (29 Sept.,

pp- 2305-2314). It is essen-
tial that informatics technolo-
gy be devoted to increasing
our understanding of Earth’s
taxonomic diversity and to
developing means to access
the vast resources available in
the world’s scientific collec-
tions, and these are indeed
the stated goals of the Global
Biodiversity Information Fa-
cility (GBIF). However, the
articles in the special section
contain the potentially per-
ilous implication that histori-
cal biodiversity data are suffi-
cient to address contempo-
rary issues in conservation.

The section’s content emphasizes data from
natural history collections, as exemplified by
a statement in the section’s introduction (p.
2305): “These Web resources will be of
greatest use if they can be put into a histori-
cal context.” We see a clear distinction be-
tween a biodiversity database (based on his-
torical data from collections) and a biodiver-
sity conservation database (regularly updated
with current information and used to support

conservation decisions).

Biodiversity is being lost at an alarming
rate. The 2000 IUCN Red List of Threatened
Species (1) and BirdLife International’s
Threatened Birds of the World (2) highlight
the recent increase in numbers and severity of
change in status of threatened species. His-
torical data all too frequently reflect long-lost
landscapes that are now parking lots or oil
palm plantations, or have been otherwise fun-
damentally altered and are therefore of no
use for contemporary analysis or planning. A
biodiversity conservation database, based on
field studies and scientists’ notebooks in ad-
dition to museum data, is urgently needed to
address the pressing needs for management
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of what we have left.

In response to this need, the Species Sur-
vival Commission (SSC) of the TUCN-World
Conservation Union recently announced the
development of its Species Information Ser-
vice (SIS) (3), which will link the SSC’s net-

work of more than 7000
species specialists in a dis-
tributed data management
system, integrating modern
principles of data custodian-
ship (4). The most powerful
feature of SIS is that its data
will be continuously updated
and managed by species ex-
perts. This mechanism will
link policy-makers with sci-
entists who have first-hand
knowledge of the current sta-
tus of biodiversity. In addi-
tion, both scientists and con-
servationists will have im-
proved access to the data and
information they need to as-

sist them in achieving their goals.
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Conservation efforts will
be aided by databases that
can maintain currency.
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tion System: Framework for Information Shar-
ing (www.biodiversity.org/Handbooks_eng.
htm). BCIS is a consortium of international or-
ganizations and networks (Conservation Inter-
national, Association for Biodiversity Informa-
tion, Wetlands International, Botanical Gar-
dens Conservation International, TRAFFIC In-
ternational, BirdLife International, World Con-
servation Monitoring Centre, International
Species Information System, IUCN Environ-
mental Law Programme, IUCN World Com-
mission on Protected Areas, IUCN Species Sur-
vival Commission, IUCN Commission on
Ecosystem Management) dedicated to the co-
operative management and provision of biodi-
versity information.

Responses

Andrew Smith and colleagues
make a valid point: Regularly up-
dated databases are needed to
support informed conservation
decision-making. Indeed, the
GBIF is intended to be a seamless
web of such databases. Although
the GBIF will be focused on
species- and specimen-level data,
it will be linked to databases of all
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types, including the nascent SIS and exist-
ing repositories like the Nature Conservan-
cy’s Natural Heritage Network (www.her-
itage.tnc.org/), as well as the resources indi-
cated in Fig. 1 of our Viewpoint article in
the special issue (“Interoperability of biodi-
versity databases: biodiversity information
on every desktop,” p. 2313).

We offer three additional observations.
First, databases of natural history collections
are not static but are constantly updated, as
species identifications and
phylogenetic relationships
are improved and as new
specimens are added to the
collections. Second, one of
the GBIF’s major goals is to
catalyze the completion of
the Catalog of Names of
Known Organisms. The cata-
log will serve biological
databases of every type, en-
abling the SSC’s specialist
network to make linkages
among their own and other databases. And
third, it is precisely the long time series and
the large samples present in many collections
that allow historical trends and population
variability to be studied and brought to bear
on conservation decision-making. Even if
some previous collection sites have disap-
peared, fuller understanding of historical
ranges and habitats can be gleaned from col-
lections. Such insights contribute to wise de-
cisions on how to manage species or habitats.

Specimen data alone are insufficient for
making informed conservation decisions. Es-
timates of current conditions are also needed.
Given this proviso, specimen data in large
quantities are tremendously useful for mak-
ing all kinds of biodiversity-related decisions,
as evidenced by several recent papers (7).
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Smith and his coauthors are right. The inter-
operability frameworks being developed in
biodiversity informatics can link all manner
of biodiversity record types and should be
available to serve a wide range of biodiversi-
ty disciplines, including those of the conser-
vation community. Indeed, applications rang-
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ing from germplasm resources to agro-
forestry and marine biota are already in pro-
cess, and bringing together information from
different sectors within the biodiversity com-
munity is itself an important goal. Several
programs mentioned in my Viewpoint article
(“The quiet revolution: biodiversity infor-
matics and the Internet,” p. 2309) and in oth-
er articles in the special issue are already un-
der way. One program, Species Analyst, is
experimenting with observational and muse-
um records. Another pro-
gram, Species 2000, will
link the conservation, pub-
lishing, and germplasm
worlds. Such programs will
assure that applications will
not just focus on historical
data. A good example of
cross-discipline interoper-
ability is the network of
botanic garden, gene bank,
wild flora, genetic, and eco-
logical resource systems
within the big network of the German agen-
cy ZADI (Centre for Documentation and In-
formation in Agriculture).

Smith et al. emphasize that a dynamic
biodiversity information system on the Inter-
net needs to synthesize information from re-
sources that are themselves kept current and
dynamic. Time scales may vary, but it is easy
to envision moments when conservation
alert systems, germplasm stock catalogs, and
museum accessions databases all need to be
updated on an immediate day-to-day basis.
In other cases, even where the underlying in-
formation changes daily, users may not wish
for reference systems and standards to be
reissued too frequently. Several taxonomic
systems are experimenting with fixed annual
editions. Whatever the time scale, expecta-
tions that “living” systems in all sectors will
be continuously updated are important.
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Collaborations Tailored for
Bioinformatics Projects

As long-term participants in international
collaborative research projects related to
biodiversity informatics, we strongly sup-
port the activities described in Science’s
special issue of 29 September and believe
that they should be carried out worldwide
and that all data should be shared by all
countries. Moreover, the collaborations un-
der way should receive more attention, not
only technologically, but also conceptually.

The conventional pattern of collabora-
tion—funds come from mainly developed
countries and raw data from mainly develop-

ing countries—is in need of reform. Many
developing countries are willing to con-
tribute to global data systems, but they may
also be concerned that without foreign tech-
nical assistance their own data systems could
not be maintained after completion of the
collaborative projects. As an ancient Chinese
proverb says, “Give a man a fish and he will
eat for a day; teach him how to fish and he
will eat for the rest of his days.” The avail-
ability of core technology and advice rather
than money is more important for a success-
ful collaboration between developed and de-
veloping countries. We believe that the biodi-
versity data “fishing expedition” would ben-
efit from attention to this issue.

At present, the establishment of close
collaborations between biodiversity scien-
tists in developing countries and more high-
ly trained computer scientists and engineers
from developed countries is still a neces-
sary and valuable step during the develop-
ment phase of biodiversity informatics sys-
tems, for, as another Chinese proverb sug-
gests, “It is better to go back and make a net
than to stand by the pond and long for fish.”
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Tools of the Trade
in Vaccine Design

Michael Hagmann provides a good account
in his News article “Computers aid vaccine
design” of the potential that computer algo-
rithms and computer modeling have for pre-
dicting what parts of an antigen (what epi-
topes) would be most likely to elicit a strong
immunological response and hence be well
suited as a target for vaccines (special issue,
Frontiers in Cellular Immunology, 6 Oct., p.
80). This exciting technology will undoubt-
edly yield important immunotherapeutics
for both cancer and infectious diseases. In
the article, however, there are a few inaccu-
racies that we wish to clarify.

First, Hagmann says that Hans-Georg
Rammensee at the University of Tiibingen,
Germany, defined motifs for major histo-
compatibility complex (MHC) class I pro-
teins, and our group did the same for epi-
topes for MHC class II proteins. But, in fact,
both groups defined both types of motifs
and compiled class I and class II databases.

Second, it is stated that we use a matrix-
based algorithm similar to the one devel-
oped by J. Hammer and F. Sinigaglia’s
group at Hoffmann-La Roche, which sug-
gests that their method was developed first.
Without detracting from the outstanding
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