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• Glycobiology requires high throughput Glycomics  analysis 
• Currently, tandem MS is the most effective high-throughput glycomics 

technology 
• Each glycomics MS run can generate hundreds of spectra, which must be 

processed and annotated 
• For the data to be useful, it must be associated with meta data describing the 

biological sample and its manipulation as well as the techniques and 
parameters used to generate the data 

• Currently avalable tools are not capable of effectively processing such large 
amounts of data - Better and more fully automated annotation tools are required 
• Tools like GlycoWorkbench, while extremely valuable, require considerable 

interaction with the human analyst, making their direct application to the 
annotation of high throughput data impractical  

• The currently available tools for annotation of high throughput MS data are not 
applicable to glycomics data, are very expensive and/or function as “Black 
Boxes” with output whose validity is difficult to evaluate 

• Methods for glycoanalysis are diverse and constantly evolving, requiring a nimble 
approach to the development of data processing software 
• Software should be able to process data produced by new methods 
• Previously developed algorithms, visualization schemes, data formats and 

databases should be reused when possible 

The Problem 



GRITS Is The Solution  
• Provides a common, modular framework for glycomics analysis 

• Based on the Eclipse Platform for development of Integration Ware 

• Supports development of interactive plug-ins to support data 
processing for diverse analytical methods and protocols 

• Provides a standard workbench user interface with well-developed 
tools (e.g., widgets and interactive tables) to graphically represent and 
manipulate data and enter diverse types of information 

• Facilitates the use and sharing of common data representation 
formats 

• Provides a resource management model  

• Allows rapid software development, as each new plug-in can interact with 
previously developed plug-ins to utilize the data processing and/or 
visualization methods that they implement  

 http://www.eclipse.org/eclipse/ 



Many Software Developers 
Are Already Familiar with Eclipse 



GRITS Is The Solution  
Organize Results as Elements of Distinct Projects 

 Attach Multiple Samples to a Project 

 Attach Analytical Data Sets to Each Sample 

 Annotate Analytical Data Using GELATO 

 Verify/Edit Annotations Manually 

 Export Annotated Reports 

•  Individual Data Set Annotations 

• Side-By-Side Comparisons of Data Sets 



GRITS 
Organize Data as Elements of a Project 



GRITS 
Add a Sample to a Project 



GRITS 
Add Analytical Data for a Sample 
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Add Analytical Data for a Sample 



GRITS 
Add Analytical Data for a Sample 



Database 
structures 
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Automated MS-Annotation: Match Theoretical Glycan 
Ion Fragments With Experimental Mass Spectra 



Not High-Throughput 

Results are a dead end – Provides  NO ability to 

• Export annotated spectra 
• Extract signal intensities  
• Capture fragment intensities 
• Manipulate cartoons 
• Visualize the entire profile 

 

Quality of structural assignment limited by the 
databases 

• Redundancies 
• Omissions 
• Inaccuracies 
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Problems with Commercial 
MS Annotation Software 



Database Bot 

Bot transforms databases into SG compatible 
• Rene Ranzinger developed Database Bot – Generates 

databases compatible with SimGlycan using structures 
from a highly curated source 

• Matthew Eavenson, Krys Kochut and Will York 
developed Qrator - a curation tool enabling experts to 
assemble valid glycan structures into gold standard 
databases 

• Mike Tiemeyer curated 888 N-linked and 152 O-Linked 
structures using Qrator 

• Bot was used to make “Sweetie-N and Sweetie-O”  

• Can make other specialized databases 
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Mass                    SimGlycan™                           SweetieN 
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Advantages of Customized Databases 

Non-natural structure 

Reducing end incompatible with 
releasing enzyme (PNGase-F) 



GELATO - Glycan ELucidation and 
Annotation Tool 

• Developed by Khalifeh Al Jadda and Rene Ranzinger 
• In-silico generation of theoretical fragment ions for each glycan 

supplied by a customized database – Uses GlycoWorkbench* API 
and fragmentation engine 

• Matches theoretical fragment ions to fragment ions detected in 
real mass spectra 

• Provides scores based on the number of matched ions and their 
intensity – allows ranking of glycan annotations of mass spectral 
features  

• Results are comparable to those produced by SimGlycan 
• No expensive license fees - Free Distribution 
• Probability-based scoring under development for future versions 

*A.Ceroni, K. Maass, H.Geyer, R.Geyer, A.Dell and S.M.Haslam (2008) Journal of 
Proteome Research, 7: 1650 



GRITS 
Invoke GELATO to Annotate Analytical Data 
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Invoke GELATO to Annotate Analytical Data 



GRITS 
Manual Verification of Annotations 



GRITS 
Manual Verification of Annotations 



GRITS 
Display Fragment Ions That Are 

Used as the Basis for Annotation  
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GRITS 
Display Fragment Ions That Are 
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GRITS 
Provides Exportable Reports – Including 
Side-By-Side Comparisons of Data Sets 



Thanks! 


