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This document presents a final specification for the mzldentML data format developed by the HUPO Proteomics
Standards Initiative. Distribution is unlimited.
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Abstract

The Human Proteome Organisation (HUPO) Proteomics Standards Initiative (PSI) defines community standards
for data representation in proteomics to facilitate data comparison, exchange and verification. The Proteomics
Informatics Working Group is developing standards for describing the results of identification and quantitation
processes for proteins, peptides and protein modifications from mass spectrometry. This document defines an
XML schema that can be used to describe the outputs of proteomics search engines.
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1. Introduction

1.1 Background

This document addresses the systematic description of polypeptide identification and characterisation based
upon mass spectrometry. A large number of different proteomics search engines are available that produce
output in a variety of different formats. It is intended that mzldentML will provide a common format for the export
of identification results from any search engine. The format was originally developed under the name
AnalysisXML as a format for several types of computational analyses performed over mass spectra in the
proteomics context. It has been decided to split development into two formats: mzldentML for peptide and
protein identification (described here) and mzQuantML (to be described in a future specification document).

mzldentML has been developed with a view to supporting the following general tasks (more specific use cases
are provided in Section 2):

T1. The discovery of relevant results, so that, for example, data sets in a database that use a particular
technigue or combination of techniques can be identified and studied by experimentalists during
experiment design or data analysis.

T2. The sharing of best practice, so that, for example, analyses that have been particularly successful at
identifying a certain group of peptides/proteins can be interpreted by consumers of the data.

T3. The evaluation of results, so that, for example, sufficient information is provided about how a particular
analysis was performed to allow the results to be critically evaluated.

T4. The sharing of data sets, so that, for example, public repositories can import or export data, or multi-site
projects can share results to support integrated analysis.

T5. The creation of a format for input to analysis software, for example, allowing software to be designed
that provides a meta-score over the output from several search engines.

The description of the analysis of proteomics mass spectra requires that models describe: (i) the identity and
configuration of software used to perform the analysis and the protocol used to apply this software to the
analysis; (ii) the identity of molecules; and (iii) the way in which these relate to other techniques to form a
proteomics workflow. Most of this document is concerned with (i) and (ii) T the identification of the key features of
different techniques that are required to support the tasks T1 to T5 above. Models of type (iii) are created by
developments in the context of the Functional Genomics Experimental Object Model (FUGE), which defines
model components of relevance to a wide range of experimental techniques. Several components from FUGE
are re-used in the development of mzldentML.

This document presents a specification, not a tutorial. As such, the presentation of technical details is
deliberately direct. The role of the text is to describe the model and justify design decisions made. The document
does not discuss how the models should be used in practice, consider tool support for data capture or storage,
or provide comprehensive examples of the models in use. It is anticipated that tutorial material will be developed
when the specification is stable.

1.2 Document Structure

The remainder of this document is structured as follows. Section 2 lists use cases for which mzldentML is
created to support. Section 3 describes the terminology used. Section 4 describes how the specification
presented in Section 6 relates to other specifications, both those that it extends and those that it is intended to
complement. Section 5 discusses the reasoning behind several design decisions taken. Section 6 contains the
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documentation for the XML schema which is generated automatically and several parts of the schema are
documented in more detail in Section 6.1. Conclusions are presented in Section 8.

2. Use Cases for mzldentML

The following use cases have driven the development of the mzldentML data model and XML schema, and are
used to define the scope of the format in version 1.

1. It should be possible to create a tool that loads an mzldentML document and enables users to examine
results from an MS, MS-MS or MSn. (For MSn searches, the assumption is that matches will be of a similar
format to those from MS-MS searches and there will be no attempt to model combining, say MS4 matches
with the corresponding MS3 and MS-MS results). There should be sufficient information for the tool to
generate output reports that conform to the requirements made by journals for publication and that conform
to the relevant MIAPE guidelines. For example:

For a Peptide Mass Fingerprint (PMF) search, it should be possible to display the spectrum and show the
matches of the peaks to the relevant peptides, but only if the spectrum is available.

For an MS-MS search, it should be possible to locate which spectrum matched to which peptide in the
original file.

2. There should be sufficient information stored in the instance document to enable a user to run the same
search on the same or another search engine. This means that all search parameters should be described in
sufficient detail and that sufficient information is available to determine which database (if any) the data were
searched against. The peak lists data (if any) do not need to be included in the instance document, but do
need to be suitably referenced.

3. A PMF search and an MS-MS search of the same sample can be saved in the same instance document as
long as the result is one combined protein list.

4. 1t should be possible to save the results of searching a decoy database in the same instance document as
the results from the target database. It should then be possible to write a viewer application that enables a
user to investigate the effect of changing, for example, a threshold value on the false discovery rate. This
would only be possible if results that are generally considered lower quality from the search are also saved
in the mzldentML document (rather than just top matches) and if the results from the decoy search are also
saved. It would only be possible to do this at the peptide level for an MS-MS search, because changing
thresholds would normally have some effect on the protein grouping algorithm.

5. It should be possible to save manual or automated annotation of proteins/peptides in an instance document.
A third party tool could be used to save annotations and validations of identified proteins/peptides to an
existing instance document.

6. It should be possible to save the results from a search of a metabolically labelled sample. For example, with
a 14N/15N experiment, two separate sets of amino acid masses are used, and it must be possible to tell
which masses were used for each peptide result.

7. For a search of multiple peak lists, it should be possible to identify the spectrum that obtained a match to a
particular peptide or protein reported by the search engine. For example, in an LC-MS-MS run, it should be
possible to refer back to the spectrum in the peak list file that was searched and from there, if the information
is available, to be able to determine the retention time of the spectrum. For an mzML file, the unique 'id' of
the spectrum should be available. For other peak list formats, some other unique identifier should be stored
where possible. There is no requirement to store other redundant information in the mzldentML file that will
be available in the peak list data.

8. It should be possible to search a file to retrieve all molecules that have a specified modification.

http://www.psidev.info/ 5
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9. It should be possible to store the results of a search of spectra against other spectra - i.e. a spectral library
search.

10. It should be possible to store the results of a top down search i.e. analysis of complete proteins.

11. Support should be provided for storing fragmentation data so that for example viewers could display which
ions in the input data match predicted ion fragment masses.

12. There should be support for storing the results of searches of peptides against nucleic acid databases,
including the information about which translation frame the matches were found in.

13. It should be possible to combine the results from multiple search engines into one mzldentML document. For
example, the peptide identification results from two different search engines could be combined using a third
tool to give one set of protein results.

There will be limited support for the following use cases:

1. De novo. De novo peptide sequencing results will be supported to the extent that it will be possible to
enumerate and record all possible matches found by a de novo technique, however, we anticipate that this
will produce extremely large files. In later versions of mzldentML, solutions will be investigated for defining a
standard way of reporting ambiguous combinations of residues and we invite proposals in this area.

The following use cases will not be supported in version 1 of mzldentML:

1. It should be possible to store relative and absolute quantitation information at the peptide and protein level
using all the popular techniques [to be developed in a separate format called mzQuantML].

2. Support for LC-MS biomarker discovery.

3. Support for complex workflows where multiple data processing algorithms are combined in a pipeline; i.e.
only fAfinal 0 r es umzidentMavleno intermpediatesresnlts.e d i n

4. Support for tag searches, in which short sequences defined by a de novo process are used to pre-filter a
sequence database prior to a complete search.

3. Concepts and Terminology

This document assumes familiarity with XML Schema notation (www.w3.org/XML/Schema). The key words
AMUST, 6 AMUST NOT, 060 AREQUI RE D, & SHSODHIALDL ,00 AMSHHOAULLLD NNQ@TT , ©
ARECOMMENDED, 6 AMAY, 0 and AOPTI ONALO ar llO9RFA2EII.i nt er pr et

4. Relationship to Other Specifications

The specification described in this document is not being developed in isolation; indeed, it is designed to be
complementary to, and thus used in conjunction with, several existing and emerging models. Related
specifications include the following:

1. MIAPE MSI (http://www.psidev.info/miape/msi/). The Minimum Information About a Proteomics
Experiment: Mass spectrometry Informatics document defines a checklist of information that should be
reported about such a study. It is expected that mzldentML will be used to support MIAPE:MSI
compliant submissions to public repositories (as demonstrated in mzldentML MIAPE.doc).

2. FuGE (http://fuge.sourceforge.net). FUGE is a data model in UML, and an associated XML rendering,
that represents various high-level concepts that are characteristic of functional genomics, such as
investigations and protocols. FUGE has been developed by representatives of several standards
bodies, with a view to making the representation of functional genomic data sets more consistent, and
as such more easily shared and compared. The FUGE specifications are available from [Jones 07].

http://www.psidev.info/ 6
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3. mzML (http://www.psidev.info/index.php?g=node/80). mzML is the PSI standard for capturing mass
spectra / peak lists resulting from mass spectrometry in proteomics. It is RECOMMENDED that
mzldentML should be used in conjunction with mzML, although it will be possible to use mzldentML with
other formats of mass spectra. This document does not assume familiarity with mzML.

4.1 Important concepts from FUGE

mzldentML makes use of several components from FUGE to allow the format to be more easily integrated with
other FUGE-based formats. However, FUGE is a large, flexible specification that can cover a variety of concepts
not required for mzldentML. As such, it was decided to remove a number of elements from the FUGE XSD to
make the format as simple as possible to implement. The components of the FUGE model used by mzldentML
are described briefly here. Furthermore, some minor changes have been made to FUGE, such that it uses the
same conventions as mzML, since close compatibility with mzML was deemed a high priority. In this context, the
altered FuUGE schema habkibbkta. renamed AFuGE

In the mzldentML schema the following elements from FUGE have been extended or used without extension:

- <ldentifiable> - Elements in mzldentML that are referenced elsewhere in the file are subclasses of FUGE
<ldentifiable>, which gives the element a mandatory attribute to store a unique identifier, and an optional
attribute to store a human readable name. A change is made to FUGE in that the attribute has been
changed fr oom tfioi dieindtoi ftioermat ch mz ML .

- <Protocol> 1 Instances of <Protocol> represent a description of, for example, standard operating
procedures or data processing instructions. In mzldentML, extensions have been created to model
analyses and the associated sets of parameters used in a data analysis routine (for peptide and protein
identification).

- <ProtocolApplication> represents the running of a <Protocol>, mapping the input and output data sets,
and thus allowing different processes to be tied together through a chain of inputs and outputs. In
mzldentML version 1.0, there is minimal flexibility for tying together complex identification workflows,
however <ProtocolApplication> has been incorporated into the schema so that in future versions, such
flexibility may be supported.

- <Material> from FUGE represents materials or samples and is extended in mzldentML to capture
descriptions of the starting sample(s) that has been analysed. Controlled vocabulary or ontology terms
can be attached to represent the properties of the sample.

- <Software>1 the FUGE <Software> class is extended in mzldentML to provide additional details about
the specific software used for proteome informatics.

- Controlled vocabulary terms - An alteration has been made in the FUGE schema, to use the mzML
mechanism for referencing controlled vocabulary terms, rather than the more complex ontology term
specification in the standard FUGE schema.

4.2 The PSI Mass Spectrometry Controlled Vocabulary (CV)

The PSI-MS controlled vocabulary is intended to provide terms for annotation of mzML and mzldentML files. The
CV has been generated by collection of terms from software vendors and academic groups working in the area
of mass spectrometry and proteome informatics. Some terms describe attributes that must be coupled with a
numerical value attribute in the <cvParam> element (e.g. MS:1001191 fp-valued and optionally a unit for that
value (e.g. MS:1001117, thdoretical massg units = dalton). The terms that require a value are denoted by
having a #fA dalueptinimte €V ilsafyMS:1001172 "mascot.expectation value" value-
type:xsd:double. Ter ms t hat need to be qualifiehds wint hsonikty
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(relationship: has_units: UO:0000221 ! dalton). The details of which terms are allowed or required in a given
schema section is reported in the mapping file (Section 4.3).

As recommended by the PSI CV guidelines, psi-ms.obo should be dynamically maintained via the psidev-ms-
vocab@lists.sourceforge.net mailing list that allows any user to request new terms in agreement with the
community involved. Once a consensus is reached among the community the new terms are added within few
days. If there is no obvious consensus, the CV coordinators committee should vote and make a decision. A new
psi-ms.obo should then be released by updating the file on the CVS server without changing the name of the file
(this would alter the propagation of the file to the OBO website and to other ontology services that rely on file
stable URI). For this reason an internal version number with two decimals (x.y.z) should be increased:
e xshould be increased when a first level term is renamed, added, deleted or rearranged in the structure.
Such rearrangement will be rare and is very likely to have repercussion on the mapping.
e yshould be increased when any other term except the first level one is altered.
e z should be increased when there is no term addition or deletion but just editing on the definitions or
other minor changes.

The following ontologies or controlled vocabularies specified below may also be suitable or required in certain
instances:

e Unit Ontology (http://www.obofoundry.org/cgi-bin/detail.cgi?id=unit)

e ChEBI (http://www.ebi.ac.uk/chebi/)

e OBI (Ontology of Biological Investigations - http://obi.sourceforge.net/)

e PSI Protein modifications workgroup - http://psidev.sourceforge.net/mod/data/PSI-MOD.obo

¢ Unimod modifications database - http://www.unimod.org/obo/unimod.obo

4.3 Validation of controlled vocabulary terms

The correct usage of controlled vocabulary terms within mzldentML is governed by the use of a mapping file
which defines each XML location (XPath) where a <cvParam> instance can be used, and the allowed terms from
the PSI-MS, or other, controlled vocabularies. The mapping file is read and interpreted by validation software,
checking that the data annotation is consistent. The mapping file needs to be checked and updated when the
structure of CV is changed, and in some instances when new terms are added to the CV. The draft
specifications for the mapping file can be found here: http://www.psidev.info/files/validator/PSI-Mapping.doc.
XML paths are associated with CV terms along with a requirement level (MAY, SHOULD or MUST) defining
what should be reported by validation software if one of the mapped terms is not provided in an instance
document. Example validation software based on the mapping file has been implemented as part of OpenMS:
www.psidev.info/validator, which has been used to perform syntactic and semantic validation of the example files
listed in Section 5.4.

5. Resolved Design and scope issues

There were several issues regarding the design of the format that were not clear cut, and a design choice was
made that was not completely agreeable to everyone. So that these issues do not keep coming up, we
document the issues here and why the decision that is implemented was made.

5.1.1 Quantitation
There is a clear requirement for a standard data format that supports quantitative data from studies of peptide
and proteins. During the development process, several attempts were made to model the range of analysis

http://www.psidev.info/ 8
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procedures currently used in proteome studies that produce quantitative data under the name AnalysisXML. The
variability in the different techniques employed (e.g. labelled, label-free) and the continual evolution of new
techniques resulted in considerable delays in getting a version 1.0 of AnalysisXML produced. It was decided at
the 2008 PSI meeting in Toledo that the best course of action would be to get a stable format released without
support for quantitative data, rather than facing further delays. At the 2009 PSI meeting in Turku, several
guantification use cases were examined and it was demonstrated that a format for quantification would be
simpler to develop independently of the format for identification. It was thus decided to split the development of
AnalysisXML into two formats: mzldentML and mzQuantML. It is expected that mzQuantML will follow a broadly
similar structure as the upper level hierarchy of mzldentML. An instance of mzQuantML will reference back to
<Spectrumldentificationltem> and <ProteinDetectionHypothesis> within an mzldentML file for peptide and
protein identifications respectively. This design is relatively intuitive since software typically performs
identification and quantification in independent processes.

5.1.2 Use of FUGE-light schema

FuGE is a data model designed to be extended to create technology-specific data formats. The advantages of
using FUGE as a basis for development are that several different formats would share the same core structure,
simplifying the integration of data produced using different technologies. Two problems were faced that
prevented FUGE being used in its native mode: (i) FUGE development is centred on Unified Modeling Language
(and mapped automatically to XML Schema) and (ii) the FUGE specification is capable of representing a wide
range of use cases, and as such, is a large complex specification. First, it was decided that the Proteome
Informatics WG found working directly with XML Schema resulted in faster development cycles. Second, few
developers had a working knowledge of FUGE, and it was therefore decided that by cutting down FUGE to the
essential classes would speed development, and would help implementers of the format. Third, it was decided
that close compatibility with mzML was a high priority, and as such several attributes were renamed to match
those in mzML, as detailed in Section 4.1. The advantages of using FUGE-light in its present form are that
extension points have been defined, for example, allowing quantitative models to be added in later versions, and
the extension points are standardised across all FUGE implementing systems and formats.

5.1.3 Handling updates to the controlled vocabulary

There is a difficult issue with respect to how software should encode CV terms, such that changes to core can be
accommodated. This issue is discussed at length in the mzML specification document [Deutsch08], and
mzldentML follows the same convention. In brief, when a new term is required, the file producers must contact
the CV working group and request the new term. It is anticipated that problems may arise if a consumer of the
file encounters a new CV term and they are not working from the latest version of the CV file. It has been
decided that rather than aim for a workaround to this issue, it can be expected that data file consumers must
ensure that the OBO file is up-to-date.

5.1.4 Use of identifiers for input spectra to a search

A <SpectrumldentificationResult> is linked to the source spectrum (in an external file) from which the
identifications are made by way of a reference in the spectrumID attribute and via the <SpectraData> element
which stores the URL of the file in the location attribute. It is advantageous if there is a consistent system for
identifying spectra in different file formats. The following table is implemented in the PSI-MS CV for providing
consistent identifiers for different spectrum file formats. A CV term MUST be imported into the <SpectraData>
element to demonstrate which system for identifying input spectra is being used in the spectrumlID attribute of
<SpectrumldentificationResult>. Note, this table shows examples from the CV but will be extended. The CV
holds the definite specification for legal encodings of spectrumID values.
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ID Term Data type Comment
MS:1000768 | Thermo controllerType=xsd:nonNegativelnteger | controller=0 is usually the mass
nativelD controllerNumber=xsd:positivelnteger spectrometer
format scan=xsd:positivelnteger.
MS:1000769 | Waters function=xsd:positivelnteger
nativelD process=xsd:nonNegativelnteger
format scan=xsd:nonNegativelnteger
MS:1000770 | WIFF sample=xsd:nonNegativelnteger
nativelD period=xsd:nonNegativelnteger
format cycle=xsd:nonNegativelnteger
experiment=xsd:nonNegativelnteger
MS:1000771 | Bruker/Agilent | scan=xsd:nonNegativelnteger
YEP nativelD
format
MS:1000772 | Bruker BAF scan=xsd:nonNegativelnteger
nativelD
format
MS:1000773 | Bruker FID file=xsd:IDREF The nativelD must be the same as
nativelD the source file ID
format
MS:1000774 | multiple peak | index=xsd:nonNegativelnteger Used for conversion of peak list files
list nativelD with multiple spectra, i.e. MGF,
format PKL, merged DTA files. Index is the
spectrum number in the file, starting
from 0.
MS:1000775 | single peak file=xsd:IDREF The nativelD must be the same as
list nativelD the source file ID. Used for
format conversion of peak list files with one
spectrum per file, typically in a
folder of PKL or DTAs, where each
sourceFileRef is different
MS:1000776 | scan number | scan=xsd:nonNegativelnteger Used for conversion from mzXML,
only nativelD or a DTA folder where native scan
format numbers can be derived.
MS:1000777 | spectrum spectrum=xsd:nonNegativelnteger Used for conversion from mzData.
identifier The spectrum id attribute is
nativelD referenced.
format

Table 1 Controlled vocabulary terms and rules implemented in the PSI-MS CV for formulating the

finati vel

Do to

indliéferent ffleyforrsapse ct r a

In mzldentML, the spectrumID attribute should be constructed following the data type specification in Table 1. As
an example, to reference the third spectrum in an mgf (Mascot Generic Format) file:

<SpectrumldentificationResult id="Res1" spectrumID="index=3" SpectraData_ref="InputSpectral">

<SpectraData location="local/mgf/merge.mgf" id="SD_1" >

<fileFormat>

<cvParam accession="MS:1001062" name="Mascot MGF file" cvRef="PSI

<[fileFormat>

<spectrumIDFormat>

<cvParam accession="MS:1000774" name="multiple peak list nativelD format" cvRef="PSI

</spectrumIDFormat>

</SpectraData>

http://www.psidev.info/
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Spectra represented in mzML (in the <Spectrum> element) have a unique identifier withint he fAi do attri bu
formulated as above depending on the source of the file. If the source file is mzML,

<SpectrumldentificationResult>MUST r ef er ence t he toraferenee the specfrimdiatwast t ri but e
searched.

5.1.5 Recommendations for reporting multiple spectrum identifications and protein hypotheses

There has been discussion of including a recommendation in this specification for what should be reported to
allow statistical processing of results. For example, it has been noted that without peptide identifications reported
for all (or most) spectra, it is difficult to perform comparative statistical analysis without a reference point. As
discussed in Section 7.4, mzldentML allows multiple peptide and protein identifications to be included with a flag
for those identifications that the file producer deems to have passed a threshold. This structure MAY be used to
provide sufficient information to allow further statistical processing to be carried out but it has been decided that
recommendations about the level of detail to report are handled as part of the MIAPE MSI document.

5.1.6  Exclusion of information relating to mass spectral data

It has been decided that the peak list that was searched should remain external to the format, for example
referenced as an mzML file. Similarly other data items that may be used during a search, but can be retrieved
from the source spectra file are not duplicated in mzldentML, such as retention time.

5.2 Open Issues
None at present, any issues identified during the document process will appear here.

5.3 Comments on Specific Use Cases

Many special use cases for mzldentML were considered during its development. Each of these use cases has a
corresponding example file that exercises the relevant part of the schema and provides a reference
implementation example (see supporting documentation). Authors of software that create mzldentML are
encouraged to examine the examples that accompany this format release before implementing the writer.
Further, such authors are encouraged to use the validator before releasing any new writer code and working
with the PSI PI Working Group to resolve any issues. In the subsections below, we comment on a few of the
notable use cases that were considered.

5.3.1 Multiple database search engines

Proteomics groups now commonly analyze MS data using multiple search engines and combine results to
improve the number of peptide and protein identifications that can be made. The output of such approaches can
be represented in mzldentML as follows (see Section 6 for documentation of the model elements). Each
database search SHOULD be represented by an instance of <Spectrumldentification> (application of the
protocol) which references the <SpectrumldentificationProtocol> and the output data: an instance of
<SpectrumldentifcationList>. As such, if three database search engines are used, there SHOULD be three
instances each of <Spectrumldentification>, <SpectrumldentificationProtocol> and <SpectrumldentifcationList>.
Results are then combined into a list of proteins by a separate process, represented as one instance of
<ProteinDetection> (application of the protocol), which references one instance of <ProteinDetectionProtocol>
and references (as input) the three instances of <SpectrumldentificationList>. The output of <ProteinDetection>
is one instance of <ProteinDetectionList>. If a secondary scoring scheme is used to weigh evidence for peptide-
spectrum matches according to the search engines that have identified them, any consensus or composite
scores should be assigned to each <Spectrumldentificationltem> within parallel lists.
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It was decided that more complex arrangements of workflows cannot be represented in mzldentML version 1,

such as different protein lists produced by each search engine, then combined by an additional process, since it

becomes difficulttode f i ne whi ch are Afinal 06 an®rdathdomstimersand fAi nt er me (
implementers of databases. Such workflows may be incorporated into later versions of the format.

5.3.2 Spectral library searches

An alternative to sequence database searches for identifying peptides from MS data is to search a pre-compiled
library of peptide-spectrum matches. These spectral library searches are supported in mzldentML. The
recommended encoding is similar to sequence database search results, the main difference being that rather
than protein sequences represented in the <DBSequence> element, the peptide sequence for each library entry
is stored here instead. Additional information about the peptide-spectrum match, such as observed modifications
and consensus scores, can be stored as CV terms within each <DBSequence> entry.

5.4 Other supporting materials
The following example instance documents are available and between them cover all the use cases supported.

All example files can be downloaded manually from:
http://code.google.com/p/psi-pi/source/browse/trunk/examples/

a) Mascot_ MSMS_example.mzid - a simple example of four MS/MS spectra searched against a protein
database with Mascot

b) Mascot N15 example.mzid - an example of a search using two sets of residue masses, **N and *°N with
Mascot.

c) Mascot NA _example.mzid - an example of a search against an EST database with Mascot.

d) Mascot_top_down_example.mzid - a single MS/MS spectra from an intact protein, searched with Mascot.

e) MPC example.mzid i an example of PSMs from different search engines, assembled into proteins using a
third-party algorithm; false-discovery estimation using decoy database.

f) omssa example full.mzid - cut down example MS-MS search results including decoy matches from OMSSA.

g) PMF_example.mzid - example Peptide Mass Fingerprint search with Mascot.

h) Sequest_example.mzid - a simple example derivedfroma fA. out 6 f il e produced by SEQL

i) spectraST.mzid - example of a spectral library search using SpectraST.
j) xtandem_example_full. mzid - example MS-MS search results including decoy matches from X!Tandem.

k) Mascot mzml example.mzid i an example search of a spectrum file in mzML format.

6. Model in XML Schema

The following documentation is automatically generated from the XML Schema.

6.1 Element <mzldentML>

The upper-most hierarchy level of mzldentML with sub-containers for example describing software, protocols
and search results (spectrum identifications or protein detection results).

Type: PSI-Pl.Main.mzldentMLType

Definition:

http://www.psidev.info/ 12
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Attribute

Name Data Type

creationDate |xsd:dateTime

id xsd:string
Attributes:

name xsd:string

version psi-

pi:versionRegex

Subelement Name minOccurs |maxOccurs
cvList 1 1
AnalysisSoftwareList 0 1
Provider 0 1
AuditCollection 0 1
AnalysisSampleCollection |0 1
Subelements: SequenceCollection 0 1
AnalysisCollection 1 1
AnalysisProtocolCollection |1 1
DataCollection 1 1

BibliographicReference 0

http://www.psidev.info/

Use

Aug 2009

Definition

optional | The date on which the file was produced.

An identifier is an unambiguous string that is unique within the

required |scope (i.e. a document, a set of related documents, or a

optional

repository) of its use.

The potentially ambiguous common identifier, such as a human-
readable name for the instance.

The version of the schema this instance document refers to, in

required |the format x.y.z. Changes to z should not affect prevent

instance documents from validating.

Definition
The list of CVs used within the file

The software used to perform the analyses (specify
at least name, manufacturer, version, URL).

The Provider of the mzldentML record in terms of the
contact and software.

The complete set of Contacts (people and
organisations) for this file.

The samples analysed can optionally be recorded
using CV terms for descriptions. If a composite...

The collection of sequences (DBSequence or
Peptide) identified to be referenced in the results.

The analyses performed to get the results, which
map the input and output data sets. Analyses are for
example: Spectrumldentification (resulting in
peptides) or ProteinDetection (assemble proteins
from peptides).

The collection of protocols which include the
parameters and settings of the performed analyses.

The collection of input and output data sets of the
analyses.

unbounded |Any bibliographic references associated with the file
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e e e e e —
] PSI-PLMain.mzldentMLType |
1 |
| |
| |
| |
| |
| |
| |
mzidentML [} |
| |
| |
| |
| |
| |
| |
| |
Graphical | |
Context: | |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
' |
| = — |
| ‘ |
| |
| |
| |
I
<mzldentML id="MPC_use_case" creationDate="2008 -11-28T13:56:00"
xmins="http://psidev.info/psi/pi/mzidentML/1.0" xmIns:pf="http:// psidev.info/fuge - light/1.0" xmIns:PSI
MS="http://psidev.info/psi/pi/mzldentML/1.0" xmIns:xsi="http://www.w3.0rg/2001/XMLSchema - instance”
xsi:schemalLocation="http://psidev.info/psi/pi/mzidentML/1.0 ../schema/mzidentML_working.xsd"
version="0.9.9">
<cvList >
Example _"<cv i-d:"PSI - MS fuIIName:"ProteomiSs Sta_nda_l‘rlds Inilt'iative Mass Spectrometry Vocabularies"
URI="http://www.psidev.info/PSI - MS" version="2.0.0"/>
Context: <cv id="BTO" fullName="BRENDA tissue 7 enzyme source" URI="http://www.brenda - enzymes.info/"

version="1  2/2007"/>
<cv id="UNIMOD" fullName="UNIMOD CV for modifications" URI="http://www.unimod.org/obo/unimod.obo"/>
<cv id="UO" fullName="Unit Ontology"
URI="http://obo.cvs.sourceforge.net/*checkout*/obo/obo/ontology/phenotype/unit.obo"/>

</mzldent ML>

6.2 Element <cvList>

Definition: The list of CVs used within the file
Type: cvListType
Attributes: none

http://www.psidev.info/ 14
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Subelement . —_
minOccurs | maxOccurs Definition
Name
Subelements: A lled bulary f hich cvP ill b
source controlled vocabulal rom wnicn cviParams wi e
cv 1 unbounded , Y
obtained.
<cvlList>
<cv id="PSI - MS" fullName="Proteomics Standards Initiative Mass Spectrometry Vocabularies"
URI="http://www.psidev.info/PSI - MS" version="2.0.0"/>
<cv id="BTO" fullName="BRENDA tissue 7 enzyme so urce" URI="http://www.brenda - enzymes.info/"
Example version="12/2007"/>
Context: <cv id="UNIMOD" fullName="UNIMOD CV for modifications"
URI="http://www.unimod.org/obo/unimod.obo"/>
<cv id="UQ" fullName="Unit Ontology"
URI="http://obo.cvs.sourceforge.net/*checkout*/ obo/obo/ontology/phenotype/unit.obo"/>
</cvList>
6.3 Element <AnalysisSoftwareList>
Definition: The software used to perform the analyses (specify at least name, manufacturer, version, URL).
Type: AnalysisSoftwareListType
Attributes: none
Subelement Name \minOccurs |maxOccurs Definition
Subelements: - :
AnalysisSoftware |1 unbounded |The software used for performing the analyses.

<AnalysisSoftwareList>
<AnalysisSoftware id="SEQUEST_SW" name="Th ermoFisher TurboSequest" version="PVM Slave v.27 (rev.
12)" URI="http://www.thermo.com/com/cda/product/detail/1,,16483,00.htm|">
<ContactRole Contact_ref="THERMO">

Example <role>
Context: <cvParam accession="MS:1001267" name="software vendor" cvRef= "PSI - MS"/>
</role>

</ContactRole>

</AnalysisSoftwareList>

6.4 Element <Provider>

Definition: The Provider of the mzldentML record in terms of the contact and software.
Attribute Data Use Definition
Name Type
Software_ref |xsd:string |optional The Software that produced the document instance.
Attributes: An identifier is an unambiguous string that is unique within the scope
id xsd:string required ((i.e. a document, a set of related documents, or a repository) of its
use.
L . The potentially ambiguous common identifier, such as a human-
name xsd:string |optional )
readable name for the instance.
Subelement Name |minOccurs |maxOccurs Definition
Subelements: . :
ContactRole 0 1 The Contact that provided the document instance.

<Provider id="PROVIDER">
<ContactRole Contact_ref="PERSON_DOC_OWNER">

<role>
Example <cvParam accession="MS:1001271" name="researcher" cvRef="PSI - MS" />
Context: <Irole>

</ContactRole>
</Provider>

6.5 Element <AuditCollection>

Definition: The complete set of Contacts (people and organisations) for this file.
Attributes: none
Subelement Name |minOccurs |maxOccurs Definition
Subelements: Organization 0 unbounded The complete set of Contacts.
Person 0 unbounded |The complete set of Contacts.
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<AuditCollection>

<Organization id="BRUKER" name="Bruker Daltonics GmbH" address="Bremen, Germany"/>

<Organization id="MATRIXSCIENCE" name="Matri xScience" address="UK"/>

<Organization id="THERMO" name="Thermo Corp." address="USA"/>
Example <Person id="MPCMEYER" name="Prof. Dr. Helmut E. Meyer" address="Universitaetsstr. 150, D - 44795
Context: Bochum, Germany" email="helmut.e.meyer@rub.de">

<affiliation s Organization_ref="MPCINSTITUTE"/>
</Person>

</AuditCollection>

6.6 Element <AnalysisSampleCollection>

Definition: The samples analysed can optionally be recorded using CV terms for descriptions. If a composite...
Type: AnalysisSampleCollectionType
Attributes: None
SUbﬁlemem minOccurs |\ maxOccurs Definition
ame
Subelements: A description of the sample analysed by mass spectrometry

using CVParams or UserParams. If a composite sample has
been analysed, a parent sample should be defined, which
references subsamples.

Sample 1 unbounded

<AnalysisSampleCollection>
<Sample id="samplel">

Example <cvParam accession="MS:1001467" name="taxonomy: NCBI TaxID" cvRef="PSI - MS" value="9606"/>
Context: <cvParam accession="BT0:0000255" name="brain cell line" cvRef="BTO"/>
</Sample>

</AnalysisSampleCollection>

6.7 Element <SequenceCollection>

Definition: The collection of sequences (DBSequence or Peptide) identified to be referenced in the results.
Type: SequenceCollectionType
Attributes: None
Subelement . _
Name minOccurs |maxOccurs Definition

A database sequence from the specified SearchDatabase
Subelements: (nucleic acid or amino acid). If the sequence is nucleic acid, the

q e . . X

DBSequence 0 unbounded source nucleic acid sequence should be given in the seq attribute
rather than a translated sequence.

Peptide 0 unbounded |One (poly)peptide (a sequence with modifications).
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Graphical
Context:

Exampl e
Context:

SequenceCollectionType [] == ": ‘ PSI-PLpolypeptide.PeptideType
: ‘ attributes
‘ E|)epti(leSequem:e

-
i

B+ (@] |

L \

<SequenceCollection>
<DBSequence id="protl_IPI" accession="IPI00013808.1" SearchDatabase_ref="ipi. HUMAN_decoy">
<seq>MVDYH...GESDL</seq>
<cvParam accession="MS:1001088" name="protein description" cvRef="PSI| - MS"

value="IPI:IP100 013808.1|SWISS - PROT:043707|TREMBL:Q96BG6|ENSEMBL:ENSP00000252699|REFSEQ:NP_004915|H -
INV:HIT000032172|VEGA:OTTHUMP00000076071;0TTHUMPO00000174445 Tax_ld=9606 Gene_Symbol=ACTN4 Alpha -
actinin - 4"/>

</DBSequence>
<DBSequence id="prot2_IPI" accession="IPI 00554648.1" SearchDatabase_ref="ipi. HUMAN_decoy">
<seq>SIRVTQK...VLPK</seq>

</SequenceCollection>

6.8 Element <AnalysisCollection>

Definition:

Type:
Attributes:

Subelements:

Example
Context:

The analyses performed to get the results, which map the input and output data sets. Analyses are for
example: Spectrumldentification (resulting in peptides) or ProteinDetection (assemble proteins from
peptides).

AnalysisCollectionType
none

Subelement Name |minOccurs |maxOccurs Definition

An Analysis which tries to identify peptides in input
Spectrumldentification |1 unbounded |spectra, referencing the database searched, the input
spectra, the output results and the protocol that is run.

An Analysis which assembles a set of peptides (e.qg.

ProteinDetection 0 1 ; )
from a spectra search analysis) to proteins.

<AnalysisCollection>
<Spectrumldentification id="SEQUEST_analysis" SpectrumldentificationProtocol_ref="SEQUEST_pro to"
SpectrumldentificationList_ref="SEQUEST _results" activityDate="2007 - 05-12T13:00:00">
<InputSpectra SpectraData_ref="LCMALDI_spectra"/>
<SearchDatabase SearchDatabase_ref="ipi. HUMAN_decoy"/>
</Spectrumldentification>
<Spectrumldentif ication id="Mascot_analysis" SpectrumldentificationProtocol_ref="Mascot_proto"
SpectrumldentificationList_ref="Mascot_results" activityDate="2007 - 05-12T14:00:00">
<InputSpectra SpectraData_ref="LCMALDI_spectra"/>
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</AHaIysisCoIIection>
6.9 Element <AnalysisProtocolCollection>
Definition: The collection of protocols which include the parameters and settings of the performed analyses.
Type: AnalysisProtocolCollectionType
Attributes: none
Subelement Name minOccurs |maxOccurs Definitio n

SpectrumldentificationProtocol |1

Subelements:

ProteinDetectionProtocol 0

<AnalysisProtocolCollection>

The parameters and settings of a

unbounded Spectrumldentification analysis.

The parameters and settings of a
ProteinDetection process.

<SpectrumldentificationProtocol id="SIP" AnalysisSoftware_ref="AS_mascot_server">

<SearchType>
<cvParam accession="MS:1001081" name="pmf search" cvR ef="PS| - MS" value=""/>
Example </SearchType>
Context: <AdditionalSearchParams>
<userParam name="Mascot User Comment" value="Figure 8. MALDI - TOF spectrum of an in - gel tryptic

digest of a protein isolated from a thermophilic bacterium"/>

</AnalysisProtoco ICollection>

6.10 Element <DataCollection>

Definition: The collection of input and output data sets of the analyses.
Type: DataCollectionType
Attributes: None
Subelement minOccurs |maxOccurs Definition
Name

. The inputs to the analyses including the databases searched,

Subelements:  Inputs L 1 the spectral data and the source file converted to mzldentML.
AnalvsisData 1 1 Data sets generated by the analyses, including peptide and

http://www.psidev.info/
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The inputs to

Graphical inciuding the d
Context: :

DataCollectionType 1~ I

<DataCollection>

<Inputs>
<SourceFile id="SF1" location="proteinscape://www.medizinisches - proteom -
center.de/PSServer/Project/Sample/Separation_1D_LC/Fraction_X/SpectraData/Results1">
Example <fileFormat >
Context: <cvParam accession="MS:1001275" name="ProteinScape SearchEvent" cvRef="PSlI - MSs/>

</fileFormat>
</SourceFile>

</DataCollection>

6.11 Element <BibliographicReference>
Definition: Any bibliographic references associated with the file
Attributes: none
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Subelements: none
<BibliographicReference authors="David N. Perkins, Darryl J. C. Pappin, David M. Creasy, John S.

Cottrell" editor=""id="10.1002/(SICI)1522 - 2683(19991201)20:18<3551::AID - ELPS3551>3.0.CO;2 - 2"
Example name="Probability - based protein identification by searching sequence databases using mass spectrometry
Context: data" issue="18" pages="3551 - 3567" publication="Electrophoresis" volume="20" year="1999"

publisher="Wiley VCH" title="Probability - based protein identification by searching sequence databases

using mass spectrometry data"/>

6.12 Element <cv>

Definition: A source controlled vocabulary from which cvParams will be obtained.

Attributes: none

Subelements: none

Example <cvid="PSI - MS" fullName="Proteomics Sta ndards Initiative Mass Spectrometry Vocabularies"
Context: URI="http://www.psidev.info/PSI - MS" version="2.0.0"></cv>

6.13 Element <AnalysisSoftware>
Definition: The software used for performing the analyses.
Type: PSI-Pl.analysis.search.AnalysisSoftware Type

Attribute

Name Data Type Use Definition

URI xsd:anyURI |optional |URI of the analysis software e.g. manufacturer's website

An identifier is an unambiguous string that is unique within the scope
Attr ibutes: id xsd:string  required (i.e. a document, a set of related documents, or a repository) of its
use.

The potentially ambiguous common identifier, such as a human-

name xsd:string optional readable name for the instance.

version xsd:string  |optional |The version of Software used.

Subelement

minOccurs |maxOccurs Definition
Name

ContactRole 0 1 The Contact that provided the document instance.

The name of the analysis software package, sourced from a
CV if available.

Any customizations to the software, such as alternative
Customizations |0 1 scoring mechanisms implemented, should be documented
here as free text.

Subelements:  softwareName |1 1

<AnalysisSoftware id="SEQUEST_SW" name="Th ermoFisher TurboSequest" version="PVM Slave v.27 (rev.
12)" URI="http://www.thermo.com/com/cda/product/detail/1,,16483,00.htm|">
<ContactRole Contact_ref="THERMO">
<role>
Example <cvParam accession="MS:1001267" name="software vendor" cvRef= "PSI - MS"/>

Context: </role>
</ContactRole>

<SoftwareName>

</AnalysisSoftware>

6.14 Element <Sample>

A description of the sample analysed by mass spectrometry using CVParams or UserParams. If a
composite sample has been analysed, a parent sample should be defined, which references subsamples.

Type: SampleType

Definition:

Attribute Data Use Definition
Name Type
An identifier is an unambiguous string that is unique within the scope
Attributes: id xsd:string [required |(i.e. a document, a set of related documents, or a repository) of its
use.
L . The potentially ambiguous common identifier, such as a human-
name xsd:string |optional

readable name for the instance.
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Subelement minOccurs |maxOccurs Definition
Name
Subelements: ContactRole 0 unbounded The Contact that provided the document instance.
subSample 0 unbounded References to the individual component samples within a

mixed parent sample.

<Sample id="s amplel">

Example <cvParam accession="MS:1001467" name="taxonomy: NCBI TaxID" cvRef="PSI - MS" value="9606"/>
Context: <cvParam accession="BT0:0000255" name="brain cell line" cvRef="BTO"/>
</Sample>
Path /mzidentML/AnalysisSampleCollect ion/Sample
SHOULD supply a *child* term of MS:1001089 ( molecule taxonomy ) one or more times
e.g.: MS:1001090 ( taxonomy nomenclature )

cvParam e.g.: MS:1001467 ( taxonomy: NCBI TaxID )
Mapping Rules: e.g.: MS:1001468 ( taxonomy: common name )

e.g.: MS:1001469 ( taxonomy: scient ific name )
e.g.: MS:1001470 ( taxonomy: Swiss - ProtID )
SHOULD supply a *child* term of BTO:0000000 ( brenda source tissue ontology ) one or more times

6.15 Element <DBSequence>

A database sequence from the specified SearchDatabase (nucleic acid or amino acid). If the sequence is
Definition: nucleic acid, the source nucleic acid sequence should be given in the seq attribute rather than a translated
sequence.

Type: PSI-Pl.analysis.search.DBSequenceType

Attribute Name Data Use Definition

Type
SearchDatabase_ref |xsd:string required | The source database of this sequence.
accession xsd:string |required The unique accession of this sequence.

Attributes: An identifier is an unambiguous string that is unique within the
id xsd:string |required |scope (i.e. a document, a set of related documents, or a
repository) of its use.

length xsd:int optional |The length of the sequence as a number of bases or residues.

The potentially ambiguous common identifier, such as a

hame xsd:string | foptional human-readable name for the instance.

Subelement

minOccurs 'maxOccurs Definition
Name

seq 0 1 The actual sequence of amino acids or nucleic acid.

Subelements: Abstract entity allowing either cvParam or userParam to be
cvParam 0 unbounded :
referenced in other schemas.

Abstract entity allowing either cvParam or userParam to be

userParam 0 unbounded h
e referenced in other schemas.

<DBSequence id="prot5_IPI" accession="IP10039877 6.3" SearchDatabase_ref="ipi. HUMAN_decoy">
Example <seq>MKIVP...GPESAVA</seq>
<cvParam accession="MS:1001088" name="protein description" cvRef="PSI - MS"
Context: value=">IP1:IP100398776.3| TREMBL:Q6S379;Q96/E3|REFSEQ:NP_958783 Tax_Id=9606 plectin 1 isoform 7"/>
</DBSequence>

Path /mzidentML/SequenceCollection/DBSequence
MAY supply a *child* term of MS:1001342 ( database sequence details ) one or more times
e.g.: MS:1001088 ( protein description )
e.g.: MS:1001090 ( taxonomy nomenclature )
e.g.: MS:1001343 ( NA sequence )
e.g.: MS:1001344 ( AA sequence )
e.g.: MS:1001467 ( taxonomy: NCBI TaxID )
cvParam e.g.: MS:1001468 ( taxonomy: common name )
Mapping Rules: e.g.: MS:1001469 ( taxonomy: scientific name )
e.g.: MS:1001470 ( taxonomy: Swiss - ProtID )
MAY supply a  *child* term of MS:1001089 ( molecule taxonomy ) one or more times
e.g.: MS:1001090 ( taxonomy nomenclature )
e.g.: MS:1001467 ( taxonomy: NCBI TaxID )
e.g.: MS:1001468 ( taxonomy: common name )
e.g.: MS:1001469 ( taxonomy: scientific name )
e.g.. MS:1001 470 ( taxonomy: Swiss - ProtID )

http://www.psidev.info/ 21




mzldentML Specification version 1.0.0 Aug 2009

6.16 Element <Peptide>

Definition: One (poly)peptide (a sequence with modifications).
Type: PSI-Pl.polypeptide.PeptideType
Attribute Data Use Definition
Name Type
Attributes: id xsd:string required An identifier is an unambiguous string that is unique within the scope

(i.e. a document, a set of related documents, or a repository) of its use.

L . The potentially ambiguous common identifier, such as a human-
name xsd:string |optional )
readable name for the instance.

Subelement Name minOccurs 'maxOccurs Definition

The amino acid sequence of the (poly)peptide. If a
peptideSequence 1 1 substitution modification has been found, the original
sequence should be reported.

A molecule modification specification. If n modifications
have been found on a peptide, there should be n
instances of Modification. If multiple modifications are
provided as cvParams, it is assumed that the
modification is ambiguous i.e. one modification or
another. If no CVParams are provided it is assumed
Modification 0 unbounded |that the delta has not been matched to a known

Subelements: modification. A neutral loss should be defined as an
additional CVParam within Modification. If more
complex information should be given about neutral
losses (such as presence/absence on particular
product ions), this can additionally be encoded within
the FragmentationArray.

A modification where one residue is substituted by

SubstitutionModification |0 unbounded another (amino acid change),

Abstract entity allowing either cvParam or userParam

cvParam 0 unbounded to be referenced in other schemas.

Abstract entity allowing either cvParam or userParam

userParam 0 unbounded to be referenced in other schemas.

<Peptide id="peptide_176_4">
<peptideSequence>EMMYKIAAMQSVDIDPATVK</peptideSequence>

<Modification location="2" residues="M" m onoisotopicMassDelta="15.994919">
<cvParam accession="UNIMOD:35" name="Oxidation" cvRef="UNIMOD" />
Example <cvParam accession="MS:1001524" name="fragment neutral loss" cvRef="PSI - MS" value="63.998285"
Context: unitAccession="U0:0000221" unitName="dalton" unitCvRef ="uUo">

</Maodification>

</Peptide>
cvParam ) i
Mappin Path /mzidentML/SequenceCollection/Peptide
R |pp g MAY supply a *child* term of MS:1001355 ( peptide descriptions ) one or more times
ules:

6.17 Element <Spectrumldentification>
An Analysis which tries to identify peptides in input spectra, referencing the database searched, the input

Definition: spectra, the output results and the protocol that is run.
Type: PSI-Pl.analysis.search.SpectrumlidentificationType
Attribute Name Data Type Use Definition
A reference to the SpectrumlidentificationList
SpectrumldentificationList_ref xsd:string required produced by this analysis in the DataCollection
Attributes: section.

A reference to the search protocol used for this

SpectrumldentificationProtocol_ref xsd:string required Spectrumldentification.

activityDate xsd:dateTime |optional |When the protocol was applied.
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An identifier is an unambiguous string that is
unique within the scope (i.e. a document, a set

id xsd:strin required . .
9 q of related documents, or a repository) of its
use.
The potentially ambiguous common identifier,
name xsd:string optional such as a human-readable name for the
instance.
Subelement Name minOccurs |maxOccurs Definition
Subelements:  |InputSpectra 1 unbounded |One of the spectra data sets used (can be several).
SearchDatabase |1 unbounded |One of the search databases used (can be several).
<Spectrumldentification id="SEQUEST_analysis" SpectrumldentificationProtocol_ref="SEQUEST_proto"
Example SpectrumldentificationList_ref="SEQUEST_results" activityDate="2007 - 05-12T13:00:00">
. <InputSpectra SpectraData_ref="LCMALDI_spectra"/>
Context: <SearchDatabase SearchDatabase_ref="ipi. HUMAN_decoy"/>

</Spectrumldentification>

6.18 Element <ProteinDetection>

Definition: An Analysis which assembles a set of peptides (e.g. from a spectra search analysis) to proteins.
Type: PSI-Pl.analysis.process.ProteinDetectionType
Attribute Name Data Type Use Definition

A reference to the ProteinDetectionList in the

ProteinDetectionList_ref xsd:string required DataCollection section.

A reference to the detection protocol used for this

ProteinDetectionProtocol_ref xsd:string required ProteinDetection.
Attributes: activityDate xsd:dateTime |optional When the protocol was applied.

An identifier is an unambiguous string that is unique
id xsd:string required |within the scope (i.e. a document, a set of related
documents, or a repository) of its use.

The potentially ambiguous common identifier, such

name xsd:string optional as a human-readable name for the instance.
Subelement Name minOccurs 'maxOccurs Definition
Subelements: - . P .
InputSpectrumldentifications |1 unbounded The lists of spectrum identifications that are input

to the protein detection process.

<ProteinDetection id="ProteinExtractor_analysis"

ProteinDetectionProtocol_ref=" ProteinExtractor_proto"
Example ProteinDetectionList_ref="ProteinExtractor_results" activityDate="2007 - 05-12T15:30:00">
Context: <InputSpectrumldentifications SpectrumldentificationList_ref="SEQUEST _results"/>
<InputSpectrumldentifications Spectrumldentificatio nList_ref="Mascot_results"/>

</ProteinDetection>

6.19 Element <SpectrumldentificationProtocol>

Definition: The parameters and settings of a Spectrumldentification analysis.
Type: PSI-Pl.analysis.search.SpectrumldentificationProtocolType
Attribute Name Data Use Definition
Type

The search algorithm used, given as a reference to the

AnalysisSoftware_ref xsd:string |required SoftwareCollection section.

Attributes: An identifier is an unambiguous string that is unique within the
id xsd:string required |scope (i.e. a document, a set of related documents, or a
repository) of its use.

The potentially ambiguous common identifier, such as a

hame xsd:string | optional human-readable name for the instance.

Subelements: Subelement Name minOccurs 'maxOccurs Definition
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SearchType

AdditionalSearchParams

ModificationParams

Enzymes
MassTable

FragmentTolerance

ParentTolerance

Threshold

DatabaseFilters

DatabaseTranslation
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unbounded

1

Aug 2009

The type of search performed e.g. PMF, Tag
searches, MS-MS

The search parameters other than the modifications
searched.

The specification of static/variable modifications (e.g.
Oxidation of Methionine) that are to be considered in
the spectra search.

The list of enzymes used in experiment
The masses of residues used in the search.

The tolerance of the search given as a plus and
minus value with units.

The tolerance of the search given as a plus and
minus value with units.

The threshold(s) applied to determine that a result is
significant. If multiple terms are used it is assumed
that all conditions are satisfied by the passing results.

The specification of filters applied to the database
searched.

A specification of how a nucleic acid sequence
database was translated for searching.
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Graphical
Context:
<SpectrumldentificationProtocol id="SIP" AnalysisSoftware_ref="AS_mascot_server">
<SearchType>
<cvParam acce ssion="MS:1001081" name="pmf search" cvRef="PSI - MS" value=""/>
</SearchType>
Example <AdditionalSearchParams>
Context: <userParam name="Mascot User Comment" value="Figure 8. MALDI - TOF spectrum of an in - gel tryptic
digest of a protein isolated from a thermophilic ba cterium"/>
<cvParam accession="MS:1001211" name="parent mass type mono" cvRef="PSI - MS"/>

</SpectrumldentificationProtocol>
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