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Fig. 1 SNFG representation format of one oligosaccharide

E1 ZEEHEHSNFGER R

4 EBEHRE

GlyCosmos [ ] J* 3l & —~ 2 2 Tl 1) SR pH A
FECTP I, SEA Rt KR, SEELRET A
KAFEMILZ 54090, g NFAR ST 58 AR
ANGRMEERE, ZAERThREE R s T A B

KW 1. BT, 2k 2 A Y 2=t
FRA ) EE T HMFB, CHREEH - H
AT, B, XTSRRI A 2 Sk A 7
I NG PRI WA S A A ARV B 1o
Kahbdy, AR meEsE, Bl T 2019424 7 1
H A W57, GlyCosmos ]/ W ulifs A 1R 2 [n] 75 2
fRRFNTEE . B, TER— A mmLR G R
FIRs, HTRISSIAA, P BETFEY K, U
P BRI BE R K, Ik Y DL T RS BB E
EFFERAE A, DTSR it . -
B N wea, ERWA IS, LS 3230
()L Y RBERFZE T TP W o AR B T AL AR
HEHR, GlyCosmos [ il A5 B2 AE M 52 &
ok EEAVER .

Z % X #

[1]  Tiemeyer M, Aoki K, Paulson J, et al. GlyTouCan: an accessible
glycan structure repository. Glycobiology, 2017,27(10):915-919

[2]  Yamadal, Shiota M, Shinmachi D, et al. The GlyCosmos portal: a
unified and comprehensive web resource for the glycosciences.
Nat Methods, 2020, 17(7): 649-650

[3] Aoki-Kinoshita K F, Lisacek F, Mazumder R, et al. The GlySpace
alliance: toward a collaborative global glycoinformatics
community. Glycobiology, 2020,30(2): 70-71

[4] Akune Y, Hosoda M, Kaiya S, et al. The RINGS resource for
glycome informatics analysis and data mining on the Web.
OMICS, 2010, 14(4): 475-486

[5] Herget S, Ranzinger R, Maass K, et al. GlycoCT—a unifying
sequence format for carbohydrates. Carbohydrate Res, 2008,
343(12):2162-2171

[6]  Varki A, Cummings R D, Aebi M, et al. Symbol nomenclature for
graphical representation of glycans. Glycobiology, 2015, 25(12):
1323-1324

[71  Neelamegham S, Aoki-Kinoshita K, Bolton E, et al. Updates to the
symbol nomenclature for glycans guidelines. Glycobiology, 2019,
29(9): 620-624

[8]  Fujita A, Aoki N P, Shinmachi D, ef al. The international glycan
repository GlyTouCan version 3.0. Nucleic Acids Res, 2021,
49(D1):D1529-D1533

[91  Ranzinger R, Herget S, von der Lieth C W, et al. GlycomeDB—a
unified database for carbohydrate structures. Nucleic Acids Res,
2011, 39(Database issue): D373-D376

[10] Calderone A, Cesareni G. SPV: a JavaScript signaling pathway
visualizer. Bioinformatics, 2018, 34(15): 2684-2686

[11] Watanabe Y, AokiKinoshita K F, Ishihama Y, et al. GlycoPOST
realizes FAIR principles for glycomics mass spectrometry data.
Nucleic Acids Res, 2021,49(D1): D1523-D1528

[12] Konishi Y, Aoki-Kinoshita K F. The GlycomeAtlas tool for

visualizing and querying glycome data. Bioinformatics, 2012,



2022; 49 (12

HETE, %: GlyCosmos| 1 Wi 7 SR HEFI 7 53 A T RERT IR

:2467-

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

28(21):2849-2850

Yamakawa N, Vanbeselaere J, Chang LY, et al. Systems glycomics
of adult zebrafish identifies organ-specific sialylation and
glycosylation patterns. Nat Commun, 2018, 9(1): 4647
Aoki-Kinoshita K F, Bolleman J, Campbell M P, et al. Introducing
glycomics data into the Semantic Web. J Biomed Semant, 2013,
4(1):39

Kinjo A, Bekker G J, Wako H, et al. New tools and functions in
data-out activities at Protein Data Bank Japan. Protein Sci, 2018,
27(1):95-102

The UniProt Consortium. UniProt: the universal protein
knowledgebase. Nucleic Acids Res, 2017,45(D1): D158-D169
Hirabayashi J, Tateno H, Shikanai T, et al. The Lectin Frontier
Database (LfDB), and data generation based on frontal affinity
chromatography. Molecules, 2015,20(1): 951-973

Fabregat A, Jupe S, Matthews L, et al. The reactome oathway
knowledgebase. Nucleic Acids Res, 2018,46(D1): D649-D655
Solovieva E, Fujita N, Shikanai T, et al. PAConto: RDF
representation of PACDB data and ontology of infectious diseases
known to be related to glycan binding//Aoki-Kinoshita K. A
Practical Guide to Using Glycomics Databases. Japan: Springer,
2014,57:261-295

Solovieva E, Shikanai T, Fujita N, et a/. GGDonto ontology as a
knowledge-base for genetic diseases and disorders of glycan
metabolism and their causative genes. J Biomed Semantics, 2018,
9(1): 14

Gamazon E R, Duan S W, Zhang W, ef al. PACdDb: a database for
cell-based pharmacogenomics. Pharmacogenet Genomics, 2010,
20(4):269-273

Ranzinger R, Aoki-Kinoshita K F, Campbell M P, ef al.
GlycoRDF: an ontology to standardize glycomics data in RDF.
Bioinformatics, 2015,31(6): 919-925

Hosoda M, Takahashi Y, Shiota M, et al. MCAW-DB: a glycan

profile database capturing the ambiguity of glycan recognition

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

patterns. Carbohydr Res, 2018, 464: 44-56
Watkins X, Garcia L J, Pundir S, et al. ProtVista: visualization of
protein sequence annotations. Bioinformatics, 2017, 33(13): 2040-
2041

Alocci D, Mariethoz J, Gastaldello A, et al. GlyConnect:
glycoproteomics goes visual, interactive, and analytical. J
Proteome Res, 2019, 18(2): 664-677

Matsubara M, Aoki-Kinoshita K F, Aoki N, et al. WURCS 2.0
update to encapsulate ambiguous carbohydrate structures. J Chem
InfModel, 2017,57(4): 632-637

Herget S, Ranzinger R, Maass K, et al. GlycoCT

a unifying
sequence format for carbohydrates. Carbohydr Res, 2008,
343(12):2162-2171

Cheng K, Pawlowski G, Yu X, et al. Rendering glycans and
annotating glycopeptide mass spectra. Bioinformatics, 2019,
36(6):163-170

Kolarich D, Rapp E, Struwe W B, ef al. The minimum information
required for a glycomics experiment project: improving the
standards for reporting mass-spectrometry-based glycoanalytic
data. Mol Cell Proteomics, 2013, 12(4): 991-995

Ranzinger R, Frank M, von der Lieth C W, et al. Glycome-DB.org:
a portal for querying across the digital world of carbohydrate
sequences. Glycobiology,2009,19(12): 1563-1567

Struwe W B, Agravat S, Aoki-Kinoshita K F, ez a/. The minimum
information required for a glycomics experiment project: sample
preparation guidelines for reliable reporting of glycomics datasets.
Glycobiology,2016,26(9):907-910

Varki A, Cummings D, Aebi M, et al. Symbol nomenclature for
graphical representations of glycans. Glycobiology, 2015, 25(12):
43-48

Neelamegham S, Aoki K, Bolton E, ez al. Updates to the symbol
nomenclature for glycans guidelines. Glycobiology, 2019, 29(9):
215-221



<2468+ EYUFSEYYIEH#E  Prog. Biochem. Biophys. 2022; 49 (12)

An Overview of The Functions of The GlyCosmos Portal in Glycosciences
Research’

JI Teng-Qi", ZHANG Ji"?”
(VLife Science College of Northwest Normal University,Lanzhou 730070, China;
D New Rural Development Research College of Northwest Normal University, Lanzhou 730070, China)

Graphical abstract

Data

Resources

Ontologies
AR

Repositories

Glycogen Lectins N @{tféflﬁlr@ RE ‘
- 5 : ¢
GlyTouCan Motari (e
Glycolipids Glycoprotein O AC B ‘
Glecerl cocT

R Glycomes Pathways

GlycoPOST

WURCS SNFG

Diseases

Abstract As research in various fields of biology has reached new heights in recent years, glycans have
gradually attracted the attention of scientists. Many studies have shown that glycans have multiple activities,
which has caused more and more relevant researchers to pay attention to the role of sugar in life and how sugar
works. Glycobiology has become a hot research area in biology. It is very important to have a good tool for
newcomers to glycobiology research or just entering the field. GlyCosmos, as a comprehensive and unified open
portal for glycoscience, whose data is freely available to the public, provides access to glycan-related data,
including the following: (1) repository; (2) various databases related to glycogen, glyco proteins, cell pathways
and diseases and various visualization databases of Glycome; (3) the most advanced and unified multiple
standardized polysaccharide representation methods and other functions. Although the website has only been
completed in the past two years, due to the convenience, uniformity and standardized model provided by the
website, it has provided a standardized database and representation method for many international glycan studies,
so the website has been widely used at present. The use is also well known by glycobiologists, so this website is
very helpful for newcomers to glycobiology research. This article summarizes the functions in the GlyCosmos
portal, hoping to help those who intend to engage in glycobiology to better understand and use the website, which
will be helpful and provide reference value for subsequent research.
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