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An introduction to publication
guidelines
A Review/Perspective in Molecular & Cellular
Proteomics mentions the idea of guidelines
Mol Cell Proteomics. 2004 Jan;3(1):1-9.

MCP guidelines first introduced in 2004
Mol Cell Proteomics. 2004 Jun;3(6):531-3.
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As any of you who have recently submitted a manuscript for publication will have
noticed, many journals have introduced guidelines that cover the reporting of Mass
spectrometry data acquisition, processing and search results. The proteomics
community is not the only community to publish such guidelines, similar guidelines
have been produced for the microarray and microscope imaging communities. One
of the first journals in the proteomics community to put forward guidelines was the
journal Molecular and Cellular Proteomics.
MCP published a review by Mike Baldwin, with input from the journals editors, on
the reporting methods used in proteomics experiments and suggested a number of
guidelines for publication.
The MCP editor Steve Carr then chaired a small working group that drafted an initial
set of guidelines that were published in 2004.
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Publication guidelines
The Paris meeting was attended by representatives
from the manufacturing and publishing industries as
well as scientists and the guidelines were made
available for public comment.
http://www.mcponline.org/misc/ParisReport_Final.shtml

MCP are not the only journal to provide publication
guidelines
Guidelines for the next 10 years of proteomics, Proteomics 6(1) 4–
8 2006
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These guidelines were revised and expanded a year later in a larger meeting held in
Paris. After public review they were published in 2006 and are currently in effect.
Around the same time the journal Proteomics also published guidelines for authors
submitting manuscripts to the journal. Many other journals use these guidelines as
starting points for their own reviewers. Although we refer to the reports produced by
the Mascot Integra data management system in this presentation as meeting the
MCP guidelines they also meet the Proteomics journals guidelines.
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Why are guidelines and standards
worth having?
•Proteomics is complex
•Multiple experimental and data processing
options
•Ensures that reviewers have sufficient
information
•Essential for credibility and reputation
•Encourages use of standard data formats
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Proteomics is complex, with many options available during both the experimental
stages and data analysis. The parameters used need to be clearly documented. For
a reviewer or reader to fully comprehend the results certain information needs to be
presented. Guidelines help by defining what should be included.
The community wants to keep and improve its scientific reputation and credibility by
encouraging the publication of high quality papers. Papers that place great
significance on poorly presented or incomplete data can ruin the reputation of the
community. Guidelines can help everyone design valid experiments and report high
quality results.
Reporting standards can be more stringent than guidelines in that they normally
define a vocabulary and format for the information. However a standard might not
require all the information that guidelines recommend.
Now on to modeling an experiment in Integra and capturing the information that is to
be reported.
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MS/MS Example: ICAT wash through
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Here we have modelled an MS/MS experiment in Mascot Integra which supports
the ICAT procedure, but where we are going to analyse the peptides that did not
bind to the avidin column. Protein extracts from G1 and M-phase arrested
S.cerevisiae cells were labelled with the ICAT light and heavy reagents respectively.
The labelled extracts are then mixed, digested, separated into 6 fractions and then
purified before being subjected to MS/MS analysis. Here we’re just picking up the
existing raw data files, then we carryout peak detection using Mascot Distiller before
searching SwissProt release 51.6 with Mascot 2.2.
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Experimental data capture

: MCP Guidelines without tears

© 2007 Matrix Science

While you run an experiment in Mascot Integra you can capture information about
how each experimental step was carried out. In this example we’re showing the
data capture page for the ‘Digest’ task and capturing details about how the protein
extracts were digested with trypsin. Most of the fields are optional. However, the
more information we capture about the experiment as we run it, the more
information we can automatically include in our MCP publication report when we
export it from Mascot Integra.
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Raw data reduction
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During the raw data reduction step using Mascot Distiller we’re going to export the
peaklists as mzData files. mzData is an information rich peaklist file format
specified by the Proteomics Standards Initiative workgroup (PSI) of HUPO. If you’re
going to use Mascot Integra (or any other system) to generate an MCP compliant
report then I would recommend that you use this data format. There are several
reasons for this:
1.It is a requirement of the mzData format that the software (and version number)
used to generate the peaklist is included in the file. Also some of the peak detection
parameters are often included. We need this information to generate the MCP
report and so using the mzData format removes the requirement to prompt the user
for the information.
2.MCP guideline 8 encourages you to include the MS/MS spectra mentioned in the
paper as supplementary material. mzData is an acceptable format for this, and
since it includes details of how the data reduction was carried out seems to be a
sensible choice.
3.If you choose to submit your experiment to PRIDE, mzData is also the required
format for submitting peaklists, so generating the peaklists as mzData files here
could save you time later on.
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Protein hit approval
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Once the searches have been completed, for the MS/MS MCP report Mascot
Integra only exports protein hits which have been approved in Mascot Integra. This
is done from reports similar to the standard Mascot reports, but generated from
within Integra. Integra has a number of features which help in this process. Here
we’ve set the report probability threshold to 0.01, and got the system to flag up any
peptides with significant ions scores. You can also write flexible filters which will
filter out protein hits which do not match our approval criteria. For example, we
could write a filter which will only show protein hits with at least 2 peptides
significant at a p value of 0.05. We are also currently working on fully automated
approvals so that you will be able to specify the filter before you carry out the
search, and the system will automatically approve protein hits when the search is
completed and results are imported into Integra.
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Generating the report
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Once you’ve approved the protein hits, generating the MCP publication report
couldn’t be easier. From the experiment list in Mascot Integra, select the
experiment you interested in and then click on the ‘Publication Report’ button. On
the page that opens select the MCP report option and click on ‘Export report’.
However, the system then needs to capture some additional information. For
example, we need the Sequence database release version (or details of the sources
of protein sequences if you searched custom database). Other details such as the
peak detection software version have been automatically filled in from the details
taken from the mzData peaklist files. Once you’ve filled in the additional values,
click on the ‘Export report’ button again to generate and download the report which
consists of the main Excel report and some supporting html files.
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Molecular Cellular Proteomics publication
guidelines
Guideline 1: Supporting information
•Method used to generate the peaklist
•Database search strategy
•Sequence database used.
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OK, now lets review the Molecular Cellular Proteomics publication guidelines to see
what information we have to provide, and then look at the report from Mascot
Integra to see how we’ve supported that requirement.
The Molecular Cellular Proteomics publication guideline 1 specifies what supporting
information should be reported with data.
The method and/or program (including version number) used to create the "peak
list" from the raw data and the parameters used in the creation of this peak list
The name and version of the program(s) used for database searching and the
values of search parameters
And the name and version of the database used, or details of the protein sequence
sources for a custom database.
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Guideline 1: Peak detection software
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The program and version number used to create the peaklist from the raw data are
shown here on the first tab in the Excel report. We must also supply the parameters
used in the creation of the peak list. This information has been put in a separate tab
- ‘Peak detection parameters’. Here we can clearly see the advantage of having
used the mzData peaklist format in conjunction with Mascot Distiller as we have all
the required information in a standard, controlled, format. Any reviewer would have
all the information required to easily recreate the peak detection settings in Mascot
Distiller.
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Guideline 1: Database search parameters
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Guideline 1 also states that the name and version of the software used for database
searching, and the names and values of search parameters, be stated. In addition,
it requires that the name and version of the sequence database used be stated and
this is included in the Database search parameters. It also requires that the
methods used to interpret the MS/MS data be stated. This information was
captured as part of the additional information entered at the start of the exporting
procedure.
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Guideline 1: False-positive rates
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Finally Guideline 1 also requires that for large scale experiments you should report
any additional statistical analyses that indicate or establish a measure of
identification certainty, or allow a determination of false-positive rate. Mascot 2.2
introduced the option to carryout an automatic search against a decoy database.
For this experiment, we used this option and so we can export this information as
part of the report.
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Molecular Cellular Proteomics publication
guidelines
Guideline 2: Information for each protein
sequence identified should specify the
following:
•Accession number and database source;
•Score(s) and any associated statistical information
obtained for searches conducted;
•Sequence coverage
•Total number of peptides assigned to the protein.
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The second guideline specifies the protein information that should be reported. This
includes details about the protein accession and database source
The protein score with any statistics
The percentage sequence coverage of the hit
The total number of peptide sequences assigned to the hit
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Guideline 2: Protein identifications
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On the first tab of the exported report, below the search parameters, we provide the
protein hit information. Here we have the accession number. The database source
is provided as part of the search parameters. The protein scores are recalculated to
include only the peptide matches that we approved. The percentage sequence
coverage, and the total number of unique peptide sequences assigned to the
protein, where multiple charge state observations for the same peptide sequence
are counted as one (again this is taken only from the peptide matches that were
approved).
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Guideline 2: Peptides

: MCP Guidelines without tears

© 2007 Matrix Science

Peptide match information is given on the second tab of the Excel report. MCP
Guideline 2 states that you should give additional peptide level information for
single-peptide based identifications. However, we include all of the approved
peptide matches in this section. Here we must provide the peptide sequence noting
any deviation from the expected cleavage pattern. Any modifications (fixed
modifications are given as part of the database search conditions). We’ll look in
more detail at variable modifications in a short while as part of guideline 5. The
precursor mass, charge and mass error observed have to be provided, as does the
peptide score with any associated statistical information – here we provide the
Mascot Ions Score and peptide e-value.
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Guideline 2 also states that for any proteins identified by a single peptide, the
MS/MS spectrum annotated with masses observed as well as fragment
assignments should be included. These are supplied as the html files contained
within the exported report zip file.
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Molecular Cellular Proteomics publication
guidelines
Guideline 3: Additional potentially valuable
information
•Retention time of each peptide
•Observation of multiple charge states
•Multiple observations of the same peptide
•Flanking residues
•Start and end positions of peptides in proteins

: MCP Guidelines without tears

© 2007 Matrix Science

The third guideline is concerned with any potentially valuable information. Any
additional information that could be valuable can be supplied. This can include
information such as the retention time of the peptides, charge state information, the
residues flanking the peptide matches, or the position of the peptide matches in the
protein.
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Guideline 3: Additional information
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Here we show the retention time of each peptide, the flanking residues multiple
observations of the same peptide, and the start and end positions of the peptide in
the protein. Because we’re supplying details for all the peptide hits, we will also get
any observation of multiple charge states.
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Guideline 3: Additional information
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Because we tracked the experimental procedures through our Mascot Integra
experiment, the system can automatically convert this information into an English
description of some of these steps. For example, here we have a description of the
proteolytic digestion conditions.
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Guideline 4: Quantitative proteomics results
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Guideline 4 covers Quantitative proteomics results. The experiment we just carried
out did not contain any quantitation results so these results of from a different
dataset. When you approve a protein hit with quantitation in Mascot Integra using
one of the Mascot 2.2 methods which does not rely on the forthcoming Mascot
Distiller Quantitation toolbox, the quantitation values and parameters used are also
approved and stored in the database. Mascot Integra can the report these results
and settings in the MCP publication report.
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Molecular Cellular Proteomics
publication guidelines
Guideline 5: Studies focusing on posttranslational
modifications require specialized methodology and
documentation to assign the presence and the site(s)
of modification.
• The sequence of the peptide used to make each such
assignment
• The precursor mass and charge (not just m/z) observed
• The search engine score for this peptide
• An annotated and mass labelled spectra
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Guideline 5 is specific to modified peptides and requires that we supply additional
information about post translationally modified peptides.
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Guideline 5: Post-translational modifications
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When reporting these variable modifications, then the main additional requirement
to the standard information reported for peptide matches, is that the site of
modification be shown. This is shown in the report by changing the letter for the
amino-acid residue to lower case – as for the oxidation of methionine predicted for
this peptide. Where there is ambiguity as to the site of the modification, this must
also be explicitly shown. Ambiguity is assumed by the system when there are
multiple matches from Mascot to the same peptide and modification from the same
query but with different modification locations where the ions score is above the
significance threshold for the different modification locations. Ambiguity is shown in
the report by putting brackets around the possible sites of the modification(s), as
can be seen for the predicted Phosphorylation of one of these two serine residues
on this peptide – the score for these other potential locations was below the
significance threshold and so they are not reported.
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As for single peptide identifications, the MCP guidelines require annotated spectra
for the modified peptides are submitted. These are included in the exported zip file
in the html files.

24

Molecular Cellular Proteomics
publication guidelines
Guideline 7: Identical peptide sequences can be
included in multiple unique protein sequences due
to biological variation such as single amino acid
variants, alternative splice forms, homologs,
orthologs and paralogs:
• When assembling peptides into proteins and protein groups,
authors should adhere to principles of parsimony, i.e.,
describe the minimum set of protein sequences that
adequately accounts for all observed peptides.

Guideline 8: Include MS/MS data as supplemental
material
• It is strongly encouraged (but not yet required) that all
MS/MS spectra mentioned in the paper be submitted as
supplemental material
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We will skip guideline 6 for a few slides as it is specific for PMF’s and go on to
guidelines 7 and 8.
As mentioned earlier Peak lists produced during the automated data analysis with
Mascot Daemon and saved as mzdata.xml files and are suitable for submitting as
supplemental material if you choose to follow guideline 8.
Guideline 7 is concerned with which proteins are reported.
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Guideline 7
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Because we’ve only exported approved protein hits for the MS/MS report, meeting
the main requirement of guideline 7 (describing the minimum set of proteins that
adequately accounts for all observed peptides) is handled by the user when they
carryout protein hit approval. However, another requirement is that any peptides
shared amongst multiple proteins and those unique to a specific protein should be
clearly indicated. In the MCP MS/MS report exported from Mascot Integra this is
achieved by highlighting peptides unique to a specific protein with a light blue
background. If we take a look at these two protein hits – both heat shock proteins
from budding yeast – we can easily see that the two different proteins are identified
by 4 shared peptides and one unique peptide each.
The other thing to look for here is the bold-red status of the QueryID, which matches
the bold red settings on a standard mascot report (where bold is for the 1st time a
query is used in the report, red for the top ranking match to the query).
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Molecular Cellular Proteomics publication
guidelines
Guideline 6 Peptide Mass Fingerprinting
•Number of matched peaks
•Number of unmatched peaks
•Sequence coverage
•In addition to the score for the top match we
must also show the score for the highest ranked
hit to a non-homologous protein
•Spectra with matches marked
•Peaklists
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Coming back to Guideline 6, which is for peptide mass fingerprinting, the guideline
requires the user to produce report that adheres to the guidelines that have already
been detailed. Additionally the following information has to be provided: the number
of matched and unmatched peaks; sequence coverage; and the score of the
nearest non-homologous protein hit.
Depending on the redundancy of the database this may not necessarily be the
second ranked protein hit.
We determine the score for the highest ranked hit to a non-homologous protein with
BLAST cluster analysis.
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Guideline 6: PMF reports
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Information is captured in the same way as a MS/MS based experiment. Shown
here is the experimental workflow for a DIGE 2D gel analysis of S pombe cell
lysate.
The work flow can be split into four sections:
Preparation and running of the 2D gel;
Staining, imaging, analysis and spot picking of the gel. Integra integrates with a
number of different 2D gel analysis programs via xml export and import rather than
providing gel analysis software;
Reduction, alkylation and digestion of the proteins and loading and MS analysis of
the extracted tryptic peptides;
MS data analysis and database searching.
Once the workflow has been completed a MCP report can be exported.
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Guideline 6: PMF reports
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As for the MS/MS report the experiment and database searches are selected for
exporting. One big difference is that unapproved search results with a protein hit evalue filter are used rather than approved search results. As for the MS/MS report,
additional information has to be entered by the user before the report can be
generated. Once the report is complete Integra returns a link to a zip file containing
the excel sheet and labeled PMF spectra.
The report is split over several sheets in an Excel workbook. The PMF report is very
similar to the MS/MS report so I will only highlight differences required by Guideline
6.
On the first sheet below the search conditions there is a table of the protein hits. As
you can see the report displays mixtures of proteins that can detected in a spot.
Significant expect scores are shown in red. Guideline 6 requires that the nearest
non-homologous hit be reported. This is determined clustering the protein hits with
Blast.
Finally the number of matched and unmatched peaks along with sequence
coverage and number of unique peptides are reported.
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Guideline 6: PMF reports
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Individual peptide information is reported in a separate worksheet.
As are mass intensity lists for each of the searches.
Finally an image of the spectra with the matches marked on it is saved for each of
the searches.
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MCP Reports – status
• PMF report completed (released as part of
Mascot Integra 1.3)
• MS/MS still has work to be done
•Mechanism for exporting results without requiring
protein approval
•Quantitation

• MS/MS report will be released as a patch
soon.
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The MCP compliant report for PMF experiments has been completed and is part of
Mascot Integra 1.3. The MS/MS report still has some work to be completed. 1) A
mechanism for exporting MS/MS experiments where the user does not wish to
carryout manual approval – this has implications for MCP guideline 7. 2) A
mechanism to allow the user to capture additional information required for MCP
guideline 4 (Quantitative Proteomics), and to support quantitation methods that
require the use of the forthcoming Mascot Distiller Quantitation toolbox. This work
has almost been completed and we will be releasing the MCP MS/MS compliant
report in the near future as an update to Mascot Integra 1.3
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Reporting standards
MIAPE
Taylor CF. Minimum Reporting Requirements for Proteomics: A
MIAPE Primer. Proteomics. 2006 Sep;6 Suppl 2:39-44.
Community Consultation on standards papers for publication in
Nature Biotechnology:
http://www.nature.com/nbt/consult/index.html
PRIDE (PRoteomics IDEntifications) database
Martens L, et al PRIDE: the proteomics identifications
database. Proteomics. 2005 Aug;5(13):3537-45
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The MCP guidelines specify the types of information that should be reported but not
the format for the information.
There are a number of reporting standards in development and in a few cases such
as mzData.xml already in use.
The Minimum Information About a Proteomics Experiment or MIAPE is a reporting
standard backed by the Proteomics Standards Initiative of HUPO. It specifies a
format and controlled vocabulary for reporting Proteomics experiments. MIAPE and
a number of other standards formats have recently been under public review prior to
publication in Nature Biotechnology. I am afraid it is too late to make any input now
but you can still look at the MAIPE documents on the Nature website.
There are also a number of public data repositories which can store raw data,
peaklists and experimental information, one of which is PRIDE. PRIDE is hosted by
the European Bioinformatics Institute and is a standards compliant, public data
repository for proteomics data. Experimental data is submitted in a standardized
XML format using a predefined ontology. It is one of a number of raw data
repositories but as it also stores data about the experimental conditions along with
the associated MS data is more valuable than a data only repository.
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MAIPE, PSI standards and PRIDE
Reporting Standards (MIAPE)
• FUGE, GelML, GelInfoML, spML, mzData (v1.05),
analysisXML, MIF
• The PSI mzData.xml standard for MS peaklists is already
well supported.

The PRIDE database was designed to provide a
common data exchange format and repository to
support proteomics literature publications.
• An export to PRIDE.xml feature is currently in
development.
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We already support mzXML and mzData and are actively involved in the
development of MIAPE standards.
The PRIDE database was designed to provide a common data exchange format
and repository to support proteomics literature publications. It can be used as a
central location to provide anonymous access by reviewers to experiment results.
On publication of the manuscript the author can choose to release the data to the
public.
As I mentioned in the previous slide PRIDE use there own standardized XML format
for importing the experiment results, but will also support analysisXML in the future.
We are currently working on a direct to PRIDE export feature.
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