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Data integration

i I
Experiment data The GlyCosmos Glycoscience Porta

Standardization
Iﬂl @ § Glycan structure data
* Glycomics data
2 i,

Glycoproteomics data
Protein interaction data
 Microbial data

Database data . |.3.E.1thway5/interaction data Tl
S ES
- - ‘

User
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Standards

« Glycan Notation
« Text: WURCS and GlycoCT
« Symbol: SNFG (Symbol Nomenclature For Glycans)

WURCS

« Ontologies
* GlycoRDF: Glycomics data
* GlycoCoO: Glycoconjugate data

 Guidelines MIRAGE

- DBCLS guidelines for RDFizing databases NTBYCE
« MIRAGE: Minimum Information Required for a Glycomics Experiment

Licensed under a Creative Commons {=4.0EBES1tz> X
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MIRAGE RECOMMENDATIONS

/ABOUT US /OPEN SCIENCE /PUBLICATIONS /PROJECTS /SYMPOSIA /TALKS /FUNDING /SEARCH

O BEILSTEIN INSTITUT

HOME BACKGROUND AIMS GUIDELINES EXAMPLES PEOPLE PUBLICATIONS MEETINGS CONTACT

D/E
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MIRAGE RECOMMENDATIONS

As an platform for discussing and advancing glycomics, MIRAGE is paving the way for a number of
related projects that include the development of software tools and repositories as well as the
suppport of the use of an agreed nomenclature for the graphical representation of glycan structures.
In order to promote these achievements, the MIRAGE Commission recommends the community to
refer to these projects when glycan data are published and/or deposited.

REPOSITORIES AND DATABASES

Data MIRAGE Guidelines Repository Database
GlyTouCan
MonosaccharideDB
Glycans Sample Preparation GlyTouCan
Y > 2 v Carbohydrate Structure
DB (CSDB)
GlycoPOST
. . (raw data) .
MS data Mass Spectrometric Analysis UniCarb-DR UniCarbDB
(glycan annotations)
GlyGen microarray
Glycan array data Glycan Microarray Analysis Imperial College CarbArrayART
Microarray Portal
Liquid chromatography data  Liquid Chromatography Analysis GlycoStore
NMR data NMR Glycan Recognition NMRShiftDB

NMR Glycan Structures

Lectin array data

Lectin Microarray Analysis
(in preparation)

LM-GlycomeAtlas

Licensed under a Creative Commons Xx4.0EES 1tz X
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GlyCosmos Data Flow

Experiment data

% II_ Repository expansion
e [
Easier access to data for

Submissions Submissions understanding glycan function!
(Repositories)

- Semi-automatic curation system
- Annotation jamborees

Resources

Data Resource expansion

Licensed under a Creative Commons &:x4.0EES 1t > X
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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

- B
- : License v3.
GlyGen < @ o

ERENE S,

Licensed under a Creative Commons &:x4.0EES 1t > X
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The GlyCosmos Glycoscience Portal

« Submissions (Repositories) —

* Resources

GlyTouCan (glycans)
GlycoPOST (raw MS data)

UniCarb-DR (annotated glycomics data)
GlyComb (glycoconjugates)

6" GlyCosmos Portal suomissions~ Resources = Tools = Standards =

Submissions

GlyTouCan

Glycan Structure

GlyComb

GlycoPOST

- | UniCarb-DR
W e

Glycomes
Glycans
Glycoconjugates
Glycogenes
Diseases
Pathways

etc.

 Tools
- Standards

Resources

Welcome to GlyCosmos!!

The GlyCosmos Portal is a Web portal aiming to integrate the glycosciences with the life sciences.
It consists of Standards, Repositories and Data Resources, providing information about genes,

proteins, lipids, pathways and diseases.
Q Cross Search

Keyword ‘@

Q Glycan Search

‘ Search by text Search by species ‘
@‘ Glycogenes
O‘ ‘ Search by graphic Search by mass ‘
‘ GNOme Structure Browser Search by composition ‘

@ Lectins

lia) Glycolipids
<

EOJ Glycans
J Pathways

Q3 viseases
) Organisms

All Resources

Genes / Proteins / Lipids

Glycans / Glycoconjugate:

Gl

Pathways / Int;

Tools

[:(,J SugarDrawer
F\—EJ GlycanBuilder
£ Glycan Converters
* GlycoMaple

. GALAXY 7

MCAW (7

GlycoSim

3: crable

Search Tools

S

tandards

o uee: LiceNnsed under a Creative Commons #&7r4.0

N ©2022 IIE —fF (AA3SE

Q Publication Search

5lyCosmos PubAnnotation

€ Data Resources

Main Data Resources  Overview Figure

@ Glycogenes  Integrated list of g lated genes, including
hydrolases, etc.
~

L) Glycoproteins  Integrated list of glycoproteins extracted from UniProt and annotated with

glycosylation data from GlyGen and GlyConnect. For each entry, information
such as glycosylation site, glycans, diseases, 3D structures, and pathway
information are available.

@ Lectins Protein entries annotated as binding in UniProt.
site information, along with glycan-binding patterns are also integrated
where available.

@ Glycolipids  Glycolipid entries from theLIPID MAPS Structure Database (LMSD).

s

£ oyeans The list of validated glycans extracted fromGlyTouCan, updated weekly.

(&3 pathways Pathways from Reactome containing glycoproteins as annotated in UniProt.
Search by pathway name, species, and protein name.

O Diseases List of diseases involving glycan related genes. The information of each
database of Glyco-Disease Genes Database (GDGDB), DisGeNET, and
Alliance of Genome Resources is integrated into one list.

£ Organisms  Listofa species in GlyCosmos Resources

Release Statistics || Download

EN BFOMAZERR )

W News
Tweets from @GlyCosmos

“&% GlyCosmos
o2 @GlyCosmos - Oct 13

@GlyCosmos and @GlyTouCan will be
inaccessible on Sat.Oct 13, 9:00 am to
12:00 am Japan Time due to system
maintenance.

Apologies for the inconvenience.

o o (6]

1 GlyCosmos Retweeted

The Nobel Prize & L 4
@NobelPrize - Oct 5

BREAKING NEWS:
The Royal Swedish Academy of
Sciences has decided to award the 2022
#NobelPrize in Chemistry to Carolyn R.
Bertozzi, Morten Meldal and K. Barry
Sharpless “for the development of click
chemistry and bioorthogonal chemistry."

Q 376 Q 203k 6]

@ YouTube Channel

Open GlyCosmos Channel

RS> X @ ®
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Submissions (Repositories)

Submissions

GlyTouCan
under construction

glycan structure data « Glycoconjugate structure data

.ﬂ\}& « Lectin data
Ca = . : .
» ,‘({J Unlca rb DR Pathways/interaction data

« Microbial data

annotated glycomics
MS/MS spectra data

|||.: )

"raw/processed" MS data

Licensed under a Creative Commons &:x4.0EES 1t > X
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Resources
@ Glycogenes

Database data 120 :
Glycoproteins

W O RLDWIDE

Protein
@PDB @ Lectins
PROTEIN DATA BANK

!

o ~
B ® - 4 L 2N
5@(‘ pDB U ] L 2
B -0 .2
. A Li
e Protein Data Bank Japan J [ — Do

ctin
pido Glycolipids
\O

.(“3‘\

Linked data ) Glveans
Pub(Clhem f"j/il y
«®0 N\
UniP t ': & P%Tj) Pathways
NI’ O... N

@O Diseases
TOHSA \?

nnnnnnnnnn Organisms
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Data Resources

.
®
i)

Metadata for Data Resources
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Brooen®
Allian| GlyCosmo .
Y GlyCosmos Glycoproteins Database Last Updated
GlycoGene Database (GGDB) Database Last Updated
CAZy| GlyCosmo GlycoGene Database (GGDB) January 26, 2018
LM-GlycomeAtlas
GlycoMaple( | ectin Frontier DataBase (LfDB) Database Last Updated
. Lectin Frontier DataBase (LfDB) July 12, 2019
DisG¢
. GlycoNAVI-¢  MatrixDB Database Last Updated
MatrixDB May 10, 2022
FlyGly
GlyCosmo GlycoNAVI-L  pgicquic Database Last Updated
PSICQUIC March 30, 2022
GALA
G|
GlycoNAVI-}  pathogen Adherence to Carbohydrate Database Last Updated
oIve Database (PACDB) Pathogen Adherence to Carbohydrate Database (PACDB) June 1, 2016
yCd
g| ClYeoProtDE  plant GARDEN Database Last Updated
GlyCosmo
Plant GARDEN May 28, 2020
o ClvcomeAtld  sugarind Database Last Updated
SugarBind October 4, 2022
G LIPID MAPS Gene/Proteome Database Database ‘ Last Undated ‘
LIPID MAPS Gene/Proteome Database Licensed under a Creative Commons Z&x4.0EBRS 1> X
©2022 WA —F (DRIMABETEAN EBFOMZRT ) BY
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Data downloads

’5’* Download

L e g
GlyCosmos Diseases Data Updated Size File
Dicanco IN Ni Name Gons Qumhal Gane 1D Oertnhar 22 2022 202 KR | NG
GlyCosmos Lectins Data Updated Size File
GlyCosmos Glycans Lectin Name, UniProt ID, PDB IDs, LfDB ID, September 16, 2022 | 204 KB
Monosaccharide Specificity, Organism, MCAW IDs .
GlyCosmos Pathways [ | GlycanImages Data Updated Size File
'Rel IUPAC PNG image files November 28, 2022 653 MB ~
'Re. SNFG PNG image files November 28, 2022 667 MB ~
'Re. SNFG SVG image files November 28, 2022 565 MB ~
T UOXF color PNG image files November 28, 2022 720 MB ~

GlyCosmos Proteins

'prd Glyco-Disease Genes Data Updated Size File
IDg
o Database (GDGDB) Concept Ul, Disease Name, Gene Symbol, Alias December 7, 2021|25 KB
Ng Disease Name, Disease Type, UniProt ID, Disease IDs .
GlyCosmos GlycoGenes Na Gene ID, Gene Symbol, Concept Ul, PubMed January 25, 2017 |7 KB
Un
— GlycoGene Database (GGDB) Data Updated Size File
GlyCosmos Glycolipids Data Gene ID, Gene Symbol, GGDB ID, Reaction, Acceptor,  |January 26, 2018 |73 KB
Category, Main Class, Sub Class Product PubMed e -
Com%or){'Name, LIPIDBANK ID, K Licensed under a Creative Commons &R4.0ERS 1> X @ ®
CID, CHEBI ID, Exact Mass, Formula | ©2022 WA —F (DHBAEEA FFOMATEFR )



Programmatic Access

GlyCosmos API

API Document
https://api.glycosmos.org/

GlyTouCan Data Gl_yTOUCan Data

Glycan List API
GlyTouCan Data related APIs.

Get all GlyTouCan IDs
GLYCAN LIST API

WURCS to GlyTouCan ID API

Convert WURCS to GlyTouCan ID

m /sparglist/glytoucan-data

CcURL Example:

Convert WURCS to GlyTouCan ID
GlyTouCan ID to WURCS API
Convert GlyTouCan ID to WURCS

Convert GlyTouCan ID to WURCS
Example URI

GET https://api.glycosmos.org/sparglist/glytoucan-data

WURCSFramework

Get all accession numbers and WURCS sequences from GlyTouCan.

Get all GlyTouCan IDs

waget https://api.glycosmos.org/sparglist/glytoucan-data

GlyCosmos RDF

SPARQL Endpoint
https://ts.glycosmos.org/sparql

RDF Schemas

Enter SPARQL Query

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX owl: <http://www.w3.0rg/2002/07 /owl#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX dc: <http://purl.org/dc/elements/1.1/>

PREFIX dcterms: <http://purl.org/dc/terms/>

PREFIX dbpedia2: <http://dbpedia.org/property/>

PREFIX dbpedia: <htt})://dbped|a.or

PREFIX foaf: <http://xmins.com/foaf/0.1/>

PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>

PREFIX bp: <http://www.biopax.org/release/biopax-level3.owl#:
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

SELECT (COUNngistinct ?subject) AS ?numbers)
SVRIE)Ehal;http://rd .glycosmos.org/Pathways_LPS>

?subject rdf:type bp:Pathway

Results per page: |25 v|
Qutput: [HTML  v|

| Submit Query || Reset | jcensed under a Creative Commons Z:r4.0EBS 1t > 2

©2022 WA —F (RB/MEIEAN FFOHATTFT )

Example Queries

Graph List - Obtain a list of all graphs.

Species List - Obtain a list of all species from GlyTouCan.
Number of O-antigen - Count of pathway of E.coli O-
antigen structure.

Names of O-antigen - Name list of E.coli O-antigen
structures.

Reaction component - Reactant and product composing
a specific reaction of an O-antigen.

Pathway reaction - Reactions composing the pathway of
an O-antigen structure.

12/15
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Tools

@\\\@&\
SugarDrawer

)

@w@’(\
GlycanBuilder

e O)

d® N
-

-] Glycan Converters
g GlycoMaple
GALAXY [
MCAW ]

GlycoSim [

@T Search by graphic
Search GlyCosmos Glycans by drawing the quen

File  Structure

* A O

QO Heé O

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

query.

@ GlycoMaple

v file (Gene ID, FPKM value). Do you need sample files?

ssssssssssssssss

nnnnnnnnnnnnnnnnnnnnnnn

GlycoMaple is a
pathway visualization

(AT

‘?"i"i‘”f‘i’i

6\\5%‘

13 17‘1

15

tool using gene
expression data.

aaaaaaaaa

aaaaaaaaaaaaaaaaaaaa

nnnnnnnnnnnnn

aaaaaaaaa
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Licensed under a Creative Commons Xx4.0EES 1tz X
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GALAXY is an application that
can search for candidate glycan
structures from HPLC data.




Video manual

.; @glycosmoschannel444

*?wgi;, GlyCosmosChannel
Fr Y RIVEFER A

R—L BiE Ya—i~ BEUYZ AZaz=7+4 FroxI

BE7 v 70— REhicBiE AKOEE

Ea (ane ¢o ¢ =
5!; GlyCosmos Portal B o =
S’ =
GlyCosmos Pathways D {1 75 =
GlyCosmos Portal: GlyCosmos GlycanBuilder2: How to hide GlycoPOST: user registration
Pathways DL\ 75 glycosidic bond and reducing end... 18 [E1EEE - 4 HERT
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GlycoPOST: submit project
14 B14REE - 4 B AET

GlycoPost: How To Submit Preset. SugarDrawer: Edit the glycan

SugarDrawer: Edit substituent using

SugarDrawer: Edit monosaccharide
using the "Add Monosaccharide"...

13 [B14REE - 1 /T

26 [EEEE - 1 44T containing uncertain linkage using... the "Add Substituent" function
20 [EI4REE « 1 5l 16 [EI48EE « 1 43
AnmmI——— G T
o ‘“g‘; GlyCosmos Portal b e

GlycoMaple D& L\ /@D .

SugarDrawer: Draw glycan using the GlyCosmos Portal: GlycoMaple D& SugarDrawer: Generate GlycoCT,
"Load Structure" function WAD® WURCS and SVG from editing...
17 [E145358 - 1 48R0 51 [E14R88 - 1 £F80 21 [EHREE - 1 81

SugarDrawer: WUF
ST HEY %
19 [E4REE - 1 4F 81
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Tweets from @GlyCosmos

“&%. GlyCosmos L 4
9.5’ @GlyCosmos - Oct 13

@GlyCosmos and @GlyTouCan will be
inaccessible on Sat.Oct 13, 9:00 am to
12:00 am Japan Time due to system
maintenance.

Apologies for the inconvenience.

o 0O o

11 GlyCosmos Retweeted

The Nobel Prize & L 4
@NobelPrize - Oct 5

BREAKING NEWS:

The Royal Swedish Academy of Sciences
has decided to award the 2022
#NobelPrize in Chemistry to Carolyn R.
Bertozzi, Morten Meldal and K. Barry
Sharpless “for the development of click
chemistry and bioorthogonal chemistry.”

Carolyn R. Morten K. Barry
Bertozzi Meldal Sharpless

“for the development of click chemistry
and bioorthogonal chemistr:

Q 376 Q 29k ®
W Follow @GlyCosmos

@ YouTube Channel

Open GlyCosmos Channel
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