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Text formats for glycans

ENTRY Structure Glycan
NODE 6
1 glcnac -16 2

A Bk

ENTRY Structure Glycan
NODE 6
1 GIcNAc -16 -2

2 Gal -8 0
3 GIcNAc -16 2
4 Gal -24 -2
5D-Glc 00
6 Gal -24 2
EDGE 5

1 2b1 54
2 1b1 23
3 4b1 13
4 3:b1 66
5 3b1 24

2 glcnac -16 -2
3 gal -24 2

4 gal -8 0 B
4 1:b1 46

5 gal -24 -2 § 3
53b1 14 / %

6 Dglc 0 O
I I

EDGE 5
1 4:b1 64
2 22b1 43
3 5b1 23

Uniquely represent all glycan structures as a text string

Web3 Unique Representation of Carbohydrate Structures™

*Matsubara M, Aoki-Kinoshita KF, Aoki NP, Yamada I, Narimatsu H. WURCS 2.0 update to encapuslate ambiguous
carbohydrate structures. J. Chem. Inf. Model, 57(4):632-637, 2017.
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WURCS: Web3 Unique Representation of Carbohydrate
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* Version 1.0 published in 2014
J. Chem. Inf. Model. 2014, 54, 1558—-1566.

* New version 2.0 published in 2017

J. Chem. Inf. Model, 57(4):632-637, 2017.

WURCS=1.0/3,2/[12122h|1,5][12211m|1,5][12122h|1,5]1+1,3+6|2+1,3+4
Version URI

RGen |
G08841ZJ L™ 1.0
RO N- URI
i 1 ~ RDF&SPARQL
alaille Version
> 2.0

WURCS=2.0/2,3,2/[a2122h-1b_1-5][a2211m-1a_1-5]/1-2-1/a4-b1_a6-c1
WURCS=<Version>/<Counts>/<UniqueRES>/<RES Seq>/<LIN>
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Users can search for glycan structures and motifs that have been registered

nto this repository. Registered users can additionally register new glycan
Tweets ¥ Fotow

structures to obtain unigue IDs for each structure, which can be used in

publications and other databases upon approval

o lesss ot verson
0 on o blog 51

2 reasen 07 ookl
orssaarcing v eac!

I Acknowledgement

The development of this repository is funded by the Integrated Database
Project by MEXT (Ministry of Education, Culure, Sports, Science & Technology)
and the Program for Coordination Toward Integration of Related Databases
by JST (apan Science and Technology Agency). Development has also been
supported by the Glyspace Project

n
substrch

Tweet to Ggiytoucan

REMED A

Glycan List

Search’
T ——
)
Motif and Monosaccharide o ()
Motif

lycan core basic

= Monosaccharide

b-0-GalpNAC o |~s

Mass range

Enable mass range filter B

Number of Glycans: 281 . seseca conaions

Current status
Lewls X, N-Glycan core basic

. b-D-GalpNAC(1~1)

W v | oy cesion aber ¥[8

Accession Number GO0O34ND

Mass 4104.4701993050685
LaCINA, Lactosamine mati, Lews X, N
it Glycan complex; N-Glycan core basic, -
Glycan hybrid, N-Glycan truncated moti. First
GICPNAC cut off, Salyl Lews X, I

Administ

ne Wed, 29 Oct 2014 07:55:08 GMT




HESHICB I 2 XA DB T

MESHDWEREFEESMELLTE R L THIO TREDEERERIC DN L ENHL MRS TET -,
— PubMed[Z# ULV Tl glycomics 1(E£2015FICE—9%ZL . I glycoproteomics | (XD 2F M THREE LTLVS,
— WOT. EEEEARIIEEIL BIV/N\VEZEALEEHEOHRICOTN LTHEY., SRITEEHE
DT—IADNKYEENDOREIZEEINSIZENF RSN,
BB M :
— MBHEPIRANARAGZEOHAREBIBHEICOVLWTHRANLIEE., RFOFHREEIGFT L7 EEEEGRE LS
(27500,
- BROFT /L, TOTH—L AFRO—L JER—L, AV 359—LBEDAZIVIRT—ER—XIIEE
WBEEFEAEEBLTELT . HEHERIZRIC *“H'%)%ﬁlﬁl {1571 Eéh’(b\é&(i UNEELY,
®oT. ENNDOEEARERBERIICEEL |
BET—AIR—RZEHEL. R—F2ILTALELTIHERTFIRET L ZEEE ?%’CZ?'J%)

glycoproteomics in PubMed: «

glycomics in PubMed 120

100 -
250 80
60
40 -

100

20

0

2000 2002 2004 2006 2008 2010 2012 2014 2016 . ‘
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018




%

ek 4 B T — AN — R ) E R B

MIRAGE
. WIBVYCE
— FEHEEEERFMEFMMEICRE T HI55 DB/ IE
HOHARSAY
— BHEOBESTT—2ICEALTOI7AILEERGEENRE
B

 SIB GlyConnect Project (5t A 2AB) -

— GlycoSuiteDERAVINIET—E3%#EL. ERD A INY

BT —3X—ZXNextProt&E#

* NIH GlyGen Project(8 A AFFE):

— ENERDRADBERVINIET—FDIRE

— UniProt. UniCarbKB&GlyTouCan& &
« UniCarb-DR (BB AT E)

- HEOBENWTT—2D)KRIKN)




JaFt—L

JP

IRAE By 7L R W Bk

i
S

'PGDB,

O Microbe

-+
[T
%
It
e
Jm
-+
[
_
e
HC

A

Fb—L

1253



*Eﬁéﬁﬁ%: E:L:j_-,fd)g% W BIiAS

1. FESEAFTEDHEFL NI EOFDglycoformD ILIRIEE SHEREIZE D K5I
ZEBSTAHZNNIDODVNTHFREZTREL=LY

2. BEREARMIZBEWLWT. BEDFEOCFDOEE. AFLEDFHREZIEFLL

3. HAMEHEEEEE ODEREINT-FNNIE - IEEXIEL., i OMpania
fAA B L= EHmEEEFL=LY

4. BEDRBEOT T IVGERIRICEET HHEHEDYAREFRELLY

5. mETEARTAZENHMONTWNAST )ALV IILERERHRDIINIBED!) AL
ZHEFL=LY

6. thEMRBIZHTAEHEEETFOENAIILYOS FHRDFE)ZBRELTE
HET=DSNPIEHRZERFL=L

Glycoinformatics Consortium (GLIC)IZ k2R EHER, 20155




A Al

s BARADBEHM RIS =T/ DHA THLOIHEHEC FEEEBEHEIZOL
T.BAOREEHEROFREEEL. ZLOERMNBEITAEEMBEERNT
BT—AR—XELTGlyCosmosZzRiH T 5,

c S EEHEET AIR—X(GlyCosmosDB)& Bl # 9 A& T, JOTA4—
I, AFGHRA—L NEF—LBEDASVIAD AR IS 2 =T HmELTHE
FIREHETHIIET. KYLEHBDOEEZEIRIT HIEMNTEEELD,

« RMICIXEEARICEKREZ I ST-ARENARKR—F)LIZEHN ., $EHEHICEET
MR ZICEBETETLHLIIES,
— BEHEEEF-BAH>TWWSNR A FEE, BHEEE. IABEEFTHR. &
BHEE - EHEMEEE
— EERTHRIN-EHRE STETTRASINTZBEERAEMRINDS=O. K7
BECEEMZICH AT EE




RERFBIZHITHHE DREE W Bk

Integration of life science information

GlyCosmos Portal

Repositories

g g

(opostiories | patapases ACGG-DB civeoravt

,/

. . / ] ]
O MICfObe i lﬁp”’! B”‘( Iv/ T e

GlyCosmos Database

s
8
B2
=




LN

Booes®

*. GlyCosmos Portal

4

GlycoCT
IUPAC
KCF
LINUCS
GLYDE-II
CabosML

Standards

Glycan Notation
WURCS & Tools

Repositories

N\

H29~H31: glffix

GlyTouCan

GlyComb
Repository

Japan Proteome Standard
Repository/Database

H29~: $FHiBX

28/ : HFOF-8llX

Ontology

GlycoRDF, GlycoCoO

AN

GO
FALDO
PIERO

SIO

CHEMINF

GlyeoNAVI

H29~: 6L-i PDBj Support System for Carbohydrate Research
H29~: B OHF M
o o s olecular structure
2RL-BRITIEE
Glycoprotein
£ 3] ]
> [ ]
o)) -8 i DI (W |
o8 C. jejuni = il
ow B
_— o PgIB
0 = Periplasm Glycolipid a Pyl
S.0 § § § 5|tk
) o
Z‘ E Cytopkasm g % % _’% :
PgiC v PglA 7 T |
O s i PgiK | I HexNAc
(&) UDP{l + PgIFED — UDPH 5 uorll B ! [l Bac / DATDH
3 Pgll

¥
)

FEEMNEH D/ DA
(HEEEETFESD)

Biological function

Ggdb

’ GlyCosmos Database

Structural
Glycobiology

Systems
Glycobiology
H31~H33: AlfliX

O

H31~:

19




ACGG-DB®D##EL5R EGlyCosmos portal & ¥ s

DEES LUV 7 U7 B EDEE

FEERICEIT2EAREOAIDFILT—IDINE
Semantic WebIZxtitLf=T—42%0ntology B AR U7 U7 DEEMEFICMI(TT, HALIE
DR (https://acgg.asia/db/IZ T2 )

T RPErDEESHT —2&GlyCosmos D EHEIZ LD EYEEFDBED S

R TSR

| AUsFur—5 |

T—aR—=21E
Fal—iav
A3—TJx—R

FHRFIFAZE

WURCS:

Web3 Unique Representation of

Carbohydrate Structures

GL-i: DBRA %

ACGG-DB

S

GlycoProtlB

15 )

LR A

- 2

GI#

’i“\ﬁ’i‘.
N

Yooes®

GlvCosmos

i

o=

Prot :

=it

Acaé *

EFR{E

EMBL-EBI

ACGG

u E

20011 E D #ESHEF DHERE®
EERBEEMFRAREN T2

L—y3y

HHEE R DRFER I\ OB LD HESHE
DEIELFEREEERE

FESEMAEICERLGLIF o DHE
HEESETOTI7AILEIE

FESH DB E LB EEZ B A1)
OB ViewerlZ&kBERR


http://acgg.asia/db/

ACGG-DBMD##EL5R £GlyCosmos portal EDEHE ¥ =

XUV T T EDEE

L. 23
?jf&, GlyCosmos Portal

Eb-YIRADT—20iEH
Repositories | ACGG-DB I BRREEY—IL DT

AB—DT—RADBEB

58 vl .
2 v GGdb T—8T7vIT—h(21)/ HBIEA D GGDBEDIHE Y
Yoot FalL—F—~DHIXBNT Pathway - GGDB
N WXHEREADT—EEHY(I) / Glycoform Viewer DB
GlycoProtB GlycoRIDGED T —4H Y LIDBEDIE V%
)[ HFLWLWT—52FY/ Py TR—CERRR—CDER
LIDB | Lozopy—zaibiemins W EDRYAHS
PACDB . GDGDBMHGGDBADY) %
GGDontoM i X F K ~ .
GlyTouCan GDGDB PACDBAM5LDB, GlycoProtDBAMD') 2%




5. GlyCosmos Portal

4

Voo

GlycoCT
IUPAC

Standards PN £3M: HOF-AEX
Y FAGLODO
an Notation oo onto|ogy PIERO
WURCS & Tools v GlycoRDF, GlycoCoO CHEMINE
/\ 2\
Repositories N4 ZtCGGTDBl @ﬂy@@m&wu
H29~: GL-i .
H29~H31: fil{fix PDBJ Support System for Carbohydrate Research
G IyTouCan G chom b Protein Data Bank Japan >
H29~: BOH —
Repository oI BRITHELS Molecular structure © 2?
Glycoprotein 3 o [y
£ g B | SO
3 = % DI []= s 02
o @ u|C.jejuni O B>
oM H )
>_E c Periplasm Glycolipid o PgiB
o
o2 = ¢ § § 5|3
>© Cytoplasm v T T b _'-'u_’%
OS5 Palc g PoA 8 S pgK | WHeNAc
(&) UDP{l + PgIFED — UDP * UD’P. ] ! [l Bac / DATDH >
s Pgll o
5 PglHJ + » oK
. UoPL] oy
uorll LN Q = &
d Q o0
» o
> 00X
Lf DB [erdp o] s aoer |4 S5
ycor’ro 1B | ®#En B XA o

Japan Proteome Standard
Repository/Database

H29~:

(HEEEEEFEET)

Biological function

)

=P

Ggdb

” GlyCosmos Database

22




WURCS ) BH % R

INITITREBMGEREZEVE S, BEREOEBREDERSE
BNRELES
- BRLGEBERBEADIIG

W TTHERRIR
- ORXI
« FHEMEDIERMENER
s METREDND_ERE
* IST'%L)J‘EL/

2.1.4 Subgraphs: Alternative Units (a)

Alternative units are marked in the residue list .
with the type identifier 'a' and a canonical H

number. They are further broken down in the
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From: Chapter 15, Sialic Acids and Other Nonulosonic Acids

Essentials of Glycobiology [Internet]. 3rd edition.
Varki A, Cummings RD, Esko JD, et al., editors.
Cold Spring Harbor (NY): Cold Spring Harbor Laboratory Press; 2015-2017.

Copyright 2015-2017 by The Consortium of Glycobiology Editors, La Jolla, California. All rights reserved.

PDF files are not available for download.

NCBI Bookshelf. A service of the National Library of Medicine, National Institutes of Health.
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Homo sapiens

Homo sapiens

Cell Cycle Innate Immune System

Cell-Cell communication
Cellular responses to external stimuli
Chromatin organization
Circadian Clock

DNA Repair

DNA Replication

Developmental Biology
Digestion and absorption
Disease

Extracellular matrix organization
Gene expression (Transcription)
Hemostasis

Immune System

Metabolism

Metabolism of RNA

Metabolism of proteins

Muscle contraction

Neuronal System

Organelle biogenesis and maintenance
Programmed Cell Death
Reproduction

Signaling Pathways

Transport of small molecules
Vesicle-mediated transport

Adaptive Immune System
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