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Ongoing technical advancements have made mass spectrometry (MS) the
dominant experimental technique used for the analysis and identification of
glycan structures, whether as purified glycans or as complex mixtures of glycans
extracted from biological samples. Currently, most interpretation and annotation
of the high throughput MS/MS data generated in this context is done manually,
due to lack of software support. The freely available tools (e.g. GlycoWorkbench,
GlycoPeakfinder, GlycoMOD) and commercial systems (e.g. SimGlycan®) that
have been developed over the last decades are not suited for analysis of
datasets that include hundreds or thousands of MSn spectra. Thus, the
development of new software tools capable of processing such high throughput
datasets and assisting in their interpretation and annotation is crucial to keep up
with the rapid pace of technological development and data generation.
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We have, therefore, developed the GRITS Toolbox, a modular software suite for
the processing, interpretation and storage of glycomics data with a focus on MS
data. After loading MS data into the software (as RAW and/or mzXML files),
users can invoke various integrated data processing modules, including the
Glycomics Elucidation and Annotation Tool (GELATO), which associates spectral
features in the data sets with structures supplied by customizable databases.
Alternatively, annotations generated by SimGlycan® can be imported into
GRITS. An extensive graphical user interface allows the annotated data to be
browsed, visualized, manually modified and exported to Excel for further
processing. The results of several different experiments can also be merged and
displayed side by side to identify differences in the glycosylation patterns of
analyzed samples.
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The validity of the data annotation depends critically on the quality of the
databases that provide structures that are associated with spectral features.
Therefore, GRITS provides several of its own N-glycan, O-glycan and glycolipid
databases that have been generated using knowledge from a highly curated
glycan structure ontology. We have populated this ontology using a web-based
curation system, called Qrator (http://glycomics.ccrc.uga.edu/qrator/). The
current version of the software suite is freely available via the project website:
http://www.grits-toolbox.org.
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In addition, software has been developed that utilizes Consecutive Reaction
Monitoring MS2 data (iCRM) that allows the identification and quantification of Olinked glycans from a complex mixture released from glycoproteins or cells. The
next steps are to automate the collection and processing of these data and
incorporate them into the GRITS software suite, as well as to expand coverage
to N-linked glycans and glycolipids using shotgun proteomics. This technology
has been applied to identify potential diagnostic and prognostic cancer markers
in sera
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