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COMMENTARY

The need for national centers for proteomics

Ruedi Aebersold and Julian D. Watts

Last year, the biological sciences witnessed a
historical landmark—the announcement of a
completed first draft of the human genome!2.
This information promises to transform
human biology in the same way that the yeast
genomic sequence has transformed yeast biol-
ogy. With the raw sequence in hand, most of
the work still lies ahead—is biological inter-
pretation of sequence information. We believe
this will rely heavily on the fast-emerging field
of proteomics. Before proteomics can fulfill
this potential, however, access to the technolo-
gy will have to be dramatically improved.

Two recent papers>* published in Nature
describe the application of large-scale pro-
teomics technology to protein interactions in
yeast. Both reports come from the private
sector and represent significant investments
in manpower and technology. Both present
catalogs (databases) of proteome-related
data and therefore represent a direct projec-
tion of the “genome-sequencing” way of
thinking onto proteomics. The generation of
such databases is useful as a source of refer-
ence information, provided that they are
publicly accessible and contain high-quality
information. However, they do not explain
biology and thus represent only a (small)
part of what proteomics promises.

Although such large-scale, high-through-
put approaches may seem to be akin to
genome sequencing, this is a misconception.
Proteomics is not an exercise in protein cata-
loging. Instead, it is increasingly used as a bio-
logical assay® in which specific properties of a
biological system, and how they might
change, are investigated on a global (pro-
teome-wide) scale. An exciting part of pro-
teomics is that proteins isolated from any
given model system can yield much informa-
tion not currently interpretable from genom-
ic sequence data. This includes data on pro-
tein abundance, activity, complex composi-
tion, and structure, parameters that in princi-
ple can be determined and interpreted either
individually or in combination. The power of
proteomics over genomics is that changes in
these properties can also be determined with
respect to time, or some other introduced
perturbation.
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If we accept the view that proteomics is a
central means of accessing the biological sig-
nificance of genomic data, several things fol-
low. First, as large numbers of proteins are
generally measured in each single experi-
ment, high-sample-throughput facilities for
data collection and processing are required.
Second, there is no end point because the
assay can be applied to an essentially infinite
number of questions. And third, given this,
we need to allow the scientists working on
the most interesting model biological sys-
tems—that is, academic researchers—easy
access to the technology. At present, this last
requirement is problematic.

Proteomics facilities are technically and
operationally elaborate entities. By nature,
they require a large monetary investment and
substantial lead time for establishment. This
makes them inaccessible to most academic sci-
entists. Minimally, such facilities require the
expertise to process complex protein samples,
to collect data on all the proteins in the sam-
ples, and to computationally process and
interpret the data. It is therefore not practical,
or cost effective, to establish such technology
within individual academic investigator labo-
ratories, or in the form of core facilities, at
most research institutions. Although acade-
mics may gain access to proteomics technolo-
gy through contracts with industrial partners,
this may also prove prohibitively expensive,
and additionally require signing away some or
all of any intellectual property rights for data
produced. We believe a solution is to establish
publicly supported facilities that would make
proteomics accessible to (typically) publicly
funded academic researchers.

To this end, there first needs to be a recogni-
tion at the various levels of government, and
within the various public funding agencies,
that setting up such programs would benefit
many of the research programs they are cur-
rently funding. Given this, how might such
facilities look? Where would they be located?
How would they be organized? And what pro-
grams would they house? Drawing on the
examples of existing US national laboratories
and technology centers, one could envision
the establishment of “national centers for pro-
teomics,” either as primarily stand-alone enti-
ties or as new programs within existing multi-
disciplinary national laboratories.

This is nothing new. Existing programs that
make costly and sophisticated technology
available to publicly funded academic
researchers include the various high-energy
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particle physics (cyclotron) laboratories and
astronomical observatories (telescopes) dot-
ted around the United States and the world.
Continued support for such centers represents
a recognition that their existence is in the
interest of the general scientific community.
Systems in place for funding, operating, and
providing access to these centers might serve
as a starting point for creating new centers for
proteomics. One could thus imagine pro-
teomics centers being added as new divisions
of existing institutions, potentially saving
some time and money because of the adminis-
trative infrastructures already in place.
Alternatively, and in our opinion preferably,
free-standing proteomics facilities could be
established from scratch or under the umbrel-
la of academic institutions willing to under-
take the responsibility for their oversight.

Finally, it will be important to discuss what
such proteomics facilities might do and what
services they should make available.
Hardware, software, and methodologies for
proteomics are evolving at a great rate, and
there is no reason to think this will change any
time soon. There are also multiple platforms
for proteomics, with no single platform being
superior. Rather, the biological question being
asked determines the best platform to apply
for maximal return. As one can imagine, this
requires a judgment call, and analytical plat-
forms are constantly being optimized and
redesigned to improve their performance and
allow them to tackle new problems. Thus, it is
essential that any “national centers for pro-
teomics” not be just service providers, but
include significant research and development
components, ideally tied to some in-house
biological research programs. This would
ensure that the hardware, software, and ana-
lytical approaches that make proteomics the
powerful biological approach it is, remain
both available and state-of-the-art.

We believe that in a few years access to such
centers would transform many of the estab-
lished publicly funded biological and medical
research programs currently underway at uni-
versities throughout the United States and the
world. With many genome sequences already
completed and many more nearing comple-
tion, the time to start working on this is now.
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