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Background

Although the public availability of proteomics datestandardized formats is a worthwhile
goal in itself, once data are accumulated and lyeadcessible they can be put to other uses
as well. Apart from meta-analyses to study theugrices of experimental context [1] and the
ability of data to support specific scientific gsr[2], an obvious way to reuse these data is
to provide feedback loops. Indeed, a long standm&yance in the proteomics community
has been the time-lability of proteins in sequet@i@bases. This unfortunate effect is
discussed in detail in a comparative paper [3] eliee HUPO Plasma Proteome Project
(PPP) [4] and a platelet dataset [5] were moveddod in time to enable comparison with the
Human Brain Proteome Project (BPP) [6] resultsetyj this study showed clearly that
changes in the open reading frame prediction algos used to create Ensembl and RefSeq
XP led to a sudden disappearance of proteins fhenintegrative 1Pl sequence database [7]
(see Figure 1), which made automated retrieval afiynproteins (appr. 10% of the total
protein count in the HUPO PPP) impossible. In casiirthe platelet dataset, which was
obtained after this downsizing event, did not shioi problem to the same extent — here only
3% of the proteins were lost when automaticallyvesting them to the HUPO BPP version.
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Figurel: The IPI composition history at the time of convensof the HUPO PPP and the platelet
dataset into the IPI version used for the HUPO PBRifect. The plot shows the subsidiary
databases on which IP1 is built, and the total neindf IPI entries. The dark blue boxes
over the X-axis indicate the dates of origin fag tHhUPO PPP, platelets, and HUPO BPP,
respectively (from left to right). The dark blueabhighlights the downsizing event in IPI
(dark grey area), with the bright blue boxes idgmmtg the origins of this event (Ensembl
and RefSeq XP), both on the actual plot, and ifgbend.

By utilizing the data stored in PRIDE as confirmmgtevidence for the presence of
hypothetical proteins, this protein-level disappegact can be halted, and valuable genome
annotation can thus be obtained from the publighilable proteomics data. This overall
strategy can also be applied to provide data flicespariant elucidation, protein tissue
specific expression, and protein post-translatiomadlifications.



Description

The inclusion of proteomics data from public reparses into sequence database production
pipelines hinges on two main issues: the availgtolf the data in a format that can be easily
accommodated in the respective production pipgbee also W6.D2), and pre-filtering of
these data to ensure that only reliable resultsised in these pipelines. This particular
workpackage is concerned with this latter issud,iaraimed at providing the quality control
criteria that will be applied to the data priont®inclusion in the different database
production pipelines.

The first thing to note here is that this is intfagdhree-parameter problem: (i) the
experimental context of the data (2D-gel based gt not be evaluated in the same way
as gel-free data), (ii) the purpose of the datafiomation of a post-translational modification
is likely to require different criteria than therdwmation of a novel open reading frame), and
(ii) the database that will consume the informat{tyniProtKB/Swiss-Prot will require more
stringent criteria than UniProtKB/Trembl). It iseitefore necessary to be able to evaluate a
single dataset using various criteria dependingsopurpose and destination, and to evaluate
different datasets using varying criteria even tiiotheir purpose and destination will be the
same. Obviously, data evaluation should be autahaganuch as possible (PRIDE already
contains more than 10 million identified peptidasd is growing rapidly). In order to
accommodate all of the above requirements, a pratfodependent, readily configurable
semi-automatic framework has been developed imloothtion with Partner 4 — VIB. This
application, called Peptizer [8], is a highly canfiable and flexible rule-based expert system
that is mainly driven by hot-pluggable ‘agents’pAblicly accessible Google Group has also
been set up to freely exchange these agents antd @gdigurations (a predefined set of
agents that work in unison to producgprefile of an identification), thus implicitly providing

a public dissemination mechanism for the implementaof the quality filters.

Although the quality criteria reported here provile core framework of the evaluation
procedure at the time of writing, it is likely thiese criteria will evolve. First of all, the
current criteria err on the side of caution andextteemely stringent, and it is likely that they
will be relaxed in the future for certain purposeslestinations. Second, the field of mass
spectrometry based proteomics is in constant eweoluand it is important that our quality
control criteria can adapt to changing approacheie field. Third, refinements specific to
certain datasets may be carried out to accommaiigitéy specialized protocols that fall
outside the scope of the ‘default’ criteria.

Quality control criteria
1. For confirmation of hypothetical proteins and diam of splice variants

The quality control takes place on three levelsstfof these is the verification of the
reported peptide sequence with regards to the evem the fragmentation spectrum.
In this approach, a robust and generic mappingidihgo analyzes the spectrum for
evidence of the amino acid sequence in the forfragiment ions and immonium ions
after applying an adaptive, spectrum-specific nblssr. A Peptizer agent panel is
then used to verify the quality of the peptide sagpe assignment, and the report
generated from these agents is captured and stordylpeptide identifications that
pass the Peptizer panel filter will be allowed togeed to level two.
The second level involves the alteration of theoregal peptide sequence to reflect the
uncertainty that it may contain. Briefly, only tleoamino acid residues covered by
flanking (consecutive) fragment ions are consideefidble. Whenever a gap of two
or more amino acids is found in the fragment igtgaved from the spectrum, the
corresponding sequence segment is replaced bydbke delta between the closes
flanking fragment ions. This sequence is calle@ppgd sequence.



At the third level, the gapped sequence is mappéiet proteome. If there is only one
possible place of origin for this sequence, thepgdpsequence is accepted as evidence
for the corresponding protein. In the case of gphiariants, the gapped peptide
obviously has to be unique to an individual spliegant.

2. For tissue-specific protein expression
Tissue specificity is established by searchingRREDE database with those proteins
that pass the criteria outlined in (1) and analyzhre annotated tissue of origin for all
the samples that are reported to contain this prates important to note that PRIDE
uses the BRENDA Tissue Ontology (BTO) for the psgof annotating the tissue
origin of a sample. Also note that the result af #malysis will be a list of all tissues
in PRIDE in which this protein was found, as wellalist of tissues in which it was
not found. Therefore, the tissue specificity might be absolute (for instance, if
‘smooth muscle’ is a tissue for which there is atadavailable in PRIDE, it is
impossible to definitively claim that a proteinnst expressed in this tissue). This is
however similar to the current tissue specificiyatations in UniProtKB/Swiss-Prot,
since here too only the available data can be takeraccount.

3. For post-translattional protein modifications
Proteins that pass the filter outlined in (1) carabalyzed for the occurrence of post-
translational modifications, but only peptides thass the level 1 filter outlined in (1)
will be considered for this protein. The evidendéecion then is that the modification
of interest has to be found on a residue identifigdwo flanking fragment ions (i.e.,
not in a gapped region), or has to provide a gfaddntifiable neutral loss signature
along with a unique specificity for a unique resda that sequence.

Future work

The PRIDE group at EBI will commence work on thglementation of the abovementioned
guality criteria, ensuring in the process that kb#hsoftware used (Peptizer) as well as the
actual agent panels are publicly available. Funtioee, the reports obtained from the agent
panels for each identification will also be madaitable to users of the PRIDE database, to
ensure complete transparency of the entire pipelihis implementation of the quality
control criteria falls outside the scope of the[Pa€ project, but will build on the
groundwork performed within ProDaC with regardshte definition of the criteria and the
creation of the quality-control software.
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