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Data integration

Experiment data

• Glycan structure data
• Glycomics data
• Glycoproteomics data
• Protein interaction data
• Microbial data
• Pathways/interaction data

…Database data

Standardization

The GlyCosmos Glycoscience Portal

User
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Standards
• Glycan Notation

• Text: WURCS and GlycoCT
• Symbol: SNFG (Symbol Nomenclature For Glycans)

• Ontologies
• GlycoRDF: Glycomics data
• GlycoCoO: Glycoconjugate data

• Guidelines
• DBCLS guidelines for RDFizing databases
• MIRAGE: Minimum Information Required for a Glycomics Experiment

3/15

Licensed under a Creative Commons 表⽰4.0国際ライセンス
©2022 ⼭⽥ ⼀作（公益財団法⼈ 野⼝研究所 ）



MIRAGE RECOMMENDATIONS
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GlyCosmos Data Flow

Submissions 
(Repositories)

Resources

Experiment data

Database data
・Semi-automatic curation system
・Annotation jamborees

Easier access to data for 
understanding glycan function!

Repository expansion

Data Resource expansion

User

User

.

.

..

Linked data

Submissions

5/15

Licensed under a Creative Commons 表⽰4.0国際ライセンス
©2022 ⼭⽥ ⼀作（公益財団法⼈ 野⼝研究所 ）



GlySpace Alliance

• Must be under an open-data 
license, CC-BY 4.0 or more 
permissive

• All data must have 
unhindered access

• Any software provided should 
be at least GNU General Public 
License v3.
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The GlyCosmos Glycoscience Portal
• Submissions (Repositories)

• GlyTouCan (glycans)
• GlycoPOST (raw MS data)
• UniCarb-DR (annotated glycomics data)
• GlyComb (glycoconjugates)

• Resources
• Glycomes
• Glycans
• Glycoconjugates
• Glycogenes
• Diseases
• Pathways
• etc.

• Tools
• Standards
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Submissions (Repositories)
Submissions

User

"raw/processed" MS data

annotated glycomics
MS/MS spectra data

glycan structure data

GlyTouCan

• Glycoconjugate structure data
• Lectin data
• Pathways/interaction data
• Microbial data

under construction
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Resources

TOHSA

Database data

.

.

..

Linked data
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Data Resources
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Data downloads
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Programmatic Access
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Tools

GlycoMaple is a 
pathway visualization 
tool using gene 
expression data.

SugarDrawer and GlycanBuilder
are glycan structure drawing tools. 
You can search the database using 
the drawn glycan structure as a 
query.

GALAXY is an application that 
can search for candidate glycan 
structures from HPLC data.
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Video manual
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