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ABSTRACT: This letter analyzes two large-scale proteomics studies published
in the same issue of Nature. At the time of the release, both studies were
portrayed as draft maps of the human proteome and great advances in the field.
As with the initial publication of the human genome, these papers have broad
appeal and will no doubt lead to a great deal of further analysis by the scientific
community. However, we were intrigued by the number of protein-coding
genes detected by the two studies, numbers that far exceeded what has been
reported for the multinational Human Proteome Project effort. We carried out
a simple quality test on the data using the olfactory receptor family. A high-
quality proteomics experiment that does not specifically analyze nasal tissues
should not expect to detect many peptides for olfactory receptors. Neither of
the studies carried out experiments on nasal tissues, yet we found peptide
evidence for more than 100 olfactory receptors in the two studies. These
results suggest that the two studies are substantially overestimating the number of protein coding genes they identify. We
conclude that the experimental data from these two studies should be used with caution.
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We read with great interest the recent cover of Nature
(The Human Proteome). The issue contains two large-

scale proteomics analyses based around publicly available
databases, ProteomicsDB and Human Proteome Map.
Bernhard Kuster and coworkers1 describe ProteomicsDB as a
“mass-spectrometry-based draft of the human proteome”, while
the Human Proteome Map, developed by Akhilesh Pandey and
colleagues,2 offers a “draft map of the human proteome”. The
studies have been portrayed as a great advance in the field. As
with the initial publication of the human genome, the papers
are of broad appeal and will no doubt lead to a great deal of
further analysis by the scientific community.
We were particularly intrigued by the number of genes

detected by the two studies, numbers that far exceed what has
been reported for the multinational Human Proteome Project
effort.3 These numbers were reached in part by combining
spectra from multiple experiments. Although combining spectra
from multiple experiments may increase coverage, the
advantage of using very large data sets has been shown to
come at the expense of higher false-positive protein rates.4

Given this, we were concerned about the quality of the peptide
identifications in these two studies. Data quality is especially
important in large-scale proteomics experiments because
researchers cannot carry out individual follow-up studies on
peptides identified on a genome-wide scale.
We decided to carry out a simple quality test on the data

using the olfactory receptor family. Olfactory receptors are
seven transmembrane helix receptors that trigger the olfactory
signal transduction pathway. These receptors first appeared in

vertebrates and have duplicated to such an extent that
mammalian species possess many hundreds of these genes.
From the point of view of proteomics analysis, this family is
highly interesting. The functional specificity of these genes
indicates that expression is predominantly limited to a single
tissue, although the mouse orthologue of OR51E2 has been
convincingly shown to have a function in the kidney,5 and the
Human Protein Atlas records limited RNA evidence of the
expression of olfactory receptors outside of the nose (primarily
in testes6). Olfactory receptors have very little transcript
expression and should be particularly difficult to detect in
proteomics experiments because they are transmembrane
proteins.
A high-quality proteomics experiment that does not include a

specific analysis of nasal tissues should not expect to detect
much evidence of peptide expression for these genes. For
example, PeptideAtlas,7 known for having high stringency
criteria, identifies just two discriminating olfactory receptor
peptides. As far as we know, neither of the studies carried out
experiments on nasal tissues. We found peptide evidence of 108
of these olfactory receptors in the Human Proteome Map
database, and another 200 olfactory receptors are recorded in
ProteomicsDB.
There are at least three reasons for the high numbers of

olfactory receptors in the two studies. First, neither experiment
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properly distinguishes between discriminating and nondiscrimi-
nating peptides, so olfactory receptors are identified by peptides
that map to more than one gene. (40 of the olfactory receptors
detected in the Pandey study were identified solely by
nondiscriminatory peptides.) Second, a number of peptides
were wrongly identified as having a glutamine to pyroglutamic
acid modification in non N-terminal positions. Third, both
studies include very many low-quality spectra (Supporting
Information). Most of the peptides that map to the remaining
68 olfactory receptors in the Pandey study were identified using
poor spectra, and we were unable to find even one peptide that
could provide unequivocal evidence of the presence of the
protein. A similar in-depth study was not possible with the
Kuster data, but we did look at the spectra for many olfactory
receptors and found the same pattern. For example, the
olfactory receptor with the most evidence in the Kuster study
was OR6J1 with eight peptides. Despite what should be
overwhelming evidence, the spectral evidence of the existence
of each one of these peptides was inconclusive.
The results of our analysis show that both studies are

substantially overestimating the number of protein coding and
noncoding genes they find. We suggest that the experimental
data from these two should be used with great caution, and we
feel that these two unique draft maps of the human proteome
should be put on hold until they can be carefully analyzed.
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