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(Multiple Carbohydrate Alignment with Weights ) ZBi¥& L 7=
PESREIE DT T AL A IBILEA T HE S ORGS0 7 AL

ELCRUFHEZ rI AT 5

7=/ EECS

1. proteinA_RAT LRVLEAQAATGGLID
2. proteinA_MOUSE QKLLEAQLATGGI ID
3. proteinA_ HUMAN LRLLQAQLATGGI VL
4. proteinA_ HORSE LRLLEVQAATGGLVD

73/BEHNTOI7AIL
L BAS. ax VD

http://pfam.sanger.ac.uk/

FEIHTEE

&\ — 2 m a3 A Web> —/LMCAW

#J*fﬂ*% JAaJrAIL

A Fucose [Dal-425.0%

O N-acetylgalactosamine
O Galactose

B N-acetylglucosamine i 21-3 25.0%

| lAat-450.0%

End 50.0%

@ N-acetylneuraminic acid En472.0%
@ 2-keto-3-deoxy-nonulosonic acid

a1-2 100.0%
Dhbi-4100.0% [—llb1-3100.0%
(Ja1-3 75.0%

b1-625.0%
a2-6 50.0%
a2-625.0%

_1100.0%
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EREEHDORT IALXT A AV 2. EEEATAIDBFMIEZ FVCTRGEEH (RN
(KCaM")Z1TL>, EEEETTIIZ /S R)EAERC L, AR DOBEEZFE 5

<distance>
Glycan 1 - EE%/E,T?@J ;;'slj\]j( 996 ieal Glycan1 | 0.212
Glycan 2 AT - ‘ .084

.061 —— Glycan2 | 0.215
Glycan 3 b9 60 - 219 [ Glycan3 | 0.193
Glycan4 | 59 59 13 - o 1065
Glycan5 | 77 77 75 75 - 398 — Glycand | 0.202
Glycan6 | 81 82 73 74 80 — Ghyeana| Ao
234 S50 Glycan6 | 0.389

3. ERKRICE-THEEDZERTIAMAUMEIT

— . : N A Fuc O Gal
TIA LA NDF—H — [l GlcNAc € NeuAc

(1) Glycan1+Glycan2
(2) Glycan3+Glycan4
(3) (1)+(2)

(4) (3)+ Glycan5

(5) (4) + Glycan6

R

ClustalW*: Thompson. JD, Higgins. DG, and Gibson. TJ. Nucleic Acids Research, 22,4673-4680, 1994.
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RINGS(RESOURCE FOR INFORMATICS OF GLYCOMES AT
ZC5E

SOKA)Q N http://www.rings.t.soka.ac.jp/

i i E-mail address | | Passward | | (Login ]

: RI N G S : & i o

- Welcome to L Q“;{;‘&M“”

User registration form Feedback search

Search |GlycanName v/ for | | display [10 v| [Advanced Search | 2

RINGS is a web resource providing algorithmic and data mining tools to aid glycobiclogy research.
Many of the tools have been published in the literature;
RINGS provides free access to these methods for practical research.
Web services are also available via BioMOBY for programmers interested in
incorporating these tools in custom programs.

| Utilities

DrawRINGS: 20 Java—hased glycan structure drawing tool for GlycoCT to KCF: convert a glvcan structure in GlveoCT
gererating KCF format and for querying the RINGS databasze, format to KCF

which current contains the glycan structures from Glycome—
DB and an internally curated data set from the literaturs.

GLYDE2 to KCF: convert a glvoan structure in GLYDE2 to
KCGF

Glycan Miner Tool implemented hased on Hashimoto et al
2008 for mining alpha—closed freguent subtrees from a set of IUPAC to KCF: convert 3 glycan structure in [UPAC format
glycan structures to KCF

Glycan Pathway Predictor (GPP)Y Tool implemented hased KCF to image retrieve the image given a KCF
on Brambeck et al, 2005, which was later improved in
Erambeck et al, 2009, for dynamically computing the Aglvcan KCF to LinearCode: retrieve the LinearCode format given a

hicsynthesis pathway from a given ghrcan structure KCF

Glvcomehitlas: Yisualization of glvcome profiling data on KCF to LINUCS: retrieve the LINUCE format given a KCF
human and mouss tissue samples, as described in Konishi et al

2012

KCF to Mol: retrisve the chemical structure in MOL format
given a glycan structure in KCF

Glvcan Kernel Tool: Glycan structure classification tool,
based on Jianz et al, 2011 for finding distinguishing ghycan KEGG GLYCAN ID to KCF: retrieve the KCF for a given
substructures in a target data set comparad to 3 control KEGG GLYCAN ID

MCAW Tool: ghvcan structure multinle alignment tocl Align a LinearCode to KCF: retrieve the KOF format given a
set of glycan structures and visualize the result as a glvoan LinearCode

profile. This tool can be used to find commonalities among a
group of ghvcan structures.

LINUCS to KCF: convert a ghycan structure in LINUCS
format to KGF

Profile PSTMM Tool : implemanted hased on Acki-Kinoshita
et al, 2006, generate ghrcan profiles from ghycan structurs data
which can be entered together with hinding affinity data, for
axample, for a3 particular biclogical sample
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« http://www.rings.t.soka.ac.jp/cgi-bin/tools/MCAW/mcaw_index.pl

‘ SOURCE FOR
— ORMATICS OF

& 2552 MCAW (Multiple Carbohydrate Alignment with Weights)

FEIHTEE
DAT

¢

\

Data set name |default |

Enter a glycan structure in KCF format:

ENTRY GO4345 Glycan
COMPOSITION (Gall}3 (Glc)! (GlehMici? (LFuc)? (Meubhc)i
WASS 16G6.5
DELINKS CCED: 23948

GlycomeDB: 20420

JCGGDE: JCGG-STROT1245
NODE q

1 Glc i

2 Gal -10

3 GlcNac -20

4 GlcNac -20

5 Gal -30

3 LFuc -30

7 LFuc -30

8 Gal -30

9 Neubdc -40
EDGE a

1 2:bi1 1:4

BHEOPEEMEEE
KCFEXTAJ)

d

ANTNTT 7 ANV Zik
N R N SN =

Or load KCF from a file: | JeMILEER | @ran T E A

Advanced weighting options

Gap peralty:
honosaccharice;

— Linkage information —

—
Non reducing side carbon numer:
Reducing side carbon numer

e

ENTRY G10652 Glycan
NODE 6 X Y
1 Asn 20 O
2 GIcNAc 10 O
3 GIcNAc 0O O
4 Man -10 O
5 Man 20 5
6 Man -20 -5
EDGE 5
1 2 1
2 3b1 24
3 4b1 34
4 5:a1 46
5 6:@a&1 43
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« http://www.rings.t.soka.ac.jp/cgi-bin/tools/MCAW/mcaw_index.pl

SOURCE FOR
ORMATICS OF

o
o

YOOMES AT

Soka

MCAW (Multiple Carbohydrate Alignment with Weights)

Data set name |default

Enter a glycan structure in KCF format:

N

3 Glycan
3 (Gled! (Glehacy? (LFuc)? (MeuBhc)i =

JCGGDE: JCGG-STROT1245

-10

ENTRY Go4ad
COMPOSITION (Gal)
WASS 16G6.5
DELINKS CCED: 23948
GlycomeDB: 20420
NODE q
1 Glc
2 Gal
“® 3 Glohac
HE i
V2 = 5 Gal
= = < 8 LFuc
7 LFuc
DA b
3 HNeubhc
EDGE a
1 2:bi1

1:4

d

BEROPEHE S E
KCFTAJ)

ANTNTT 7 ANV Zik
N R N SN =

X T MWADLIREORF )T AT

honosaccharice;

4 Gap peralty:

TIoOAARED
A T3 Ra7 S
MDEXTE

Arorrer;

=/ 4= -
£AT  CGumitYReset]

— Linkage information —

Advanced weighting optio»

Mon reducing side carbon nurmer:

\ Reducing side carbon nurrer: @

HPEDN—EL7zsEDAaT

T — N LmEEDRIT

FEIR T AR DR BT 51—
LizEExDAR=T

& T AR O IR R T — K

LictxpARaT
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g R, PEHEEET oA A
& S5 MCAW Results / FLI-ELEDERELES
EZ%S]E;@ | Db1-4333% _Pm-z 33.3% Ha333% ] 'lﬁiﬁb{go?-ﬁ(ib \?ﬁﬁ’.)
nd 66.7% AL B nd 50.0% 'Cb\éh\é.ﬂ:‘-'] = -CL/&)

-d—

@a2-3100.0%  FDb1-4100.0%

h1-316.7% h1-4 33.3%
Dh1-4 33.3% ap 50.0%
IGap 50.0% h1-4 16.7%

a1-3100.0%

S0-6167%
nd 83.3%
a1-333.3%
[Db1-333.3%
Obi-433.3%
Paz-a 33.3% _BEH ;S:;i
hd B6.7% i b1-2 33.3% S sulfate
: b1-316.7%
‘31-4 16.7% nd 50.0% ‘ Fucose
End 83.3%
e —— O N-Acetyl-galactosamine
a2-616.7% )
ndl 66.7% B N-Acetyl-glucosamine

O Galactose
© Mannose
¢ Sialic acid
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| | GGDB | LfDB| GMDB | GPDB | | Engli |
Top > LDB
[E'L
o LOFUOOUT F BNl LOF 00T 77 —5~—ata | FACFDOREE | LoBigAst | 2wt | sfbent |
. FAC-FD(DE@
e i L 9F 70054 F 5 —2X—2 (LMB)
© BRLEDE
LK LDBX it
-7 —Ffas -
| | 22 L oF 70 T 7T —3 =2 (LDB) 3, HiHE
ANDIOREZR HERLEBEETOV LTI T— a3
=Eam S 74—V AT L(FAC-FD. Fig. 1yEALTHUELI
m— EIBL OF DL PEA BRI S ERE
SUTEIMAEIERT —RERIMLTLET . 35
E  Lectin Family xﬁtﬂ?f&bt*ﬁﬁﬂgﬁﬁ Ea —9@ *%J_‘E_ 15%9&[ 33 E'LI%"
= Annexin LR CEe, LDBI3SE, LXEETRZECHL
[~all(12); - TEELIERRICEEEZSNTT.
binding to Others{g);
= Chitin-binding Lectin
t a!l[g_),'
| E::g:zg g gizﬁ:gg;: Fig. 1. A photograph of the automated FAC-FD system LDB® f:l:*i
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Arnexn
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e
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Jacain releted Lectin
sl
binding to Fuc(o);
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binding to Man(13);
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Lectin Family Jacalin-related Lectin

3D-fold:
LRERR TH
[GlycanList ]
LOFoE = Iri— WERERE WA

cveenson | 7 7
BanLec Musa acuminata sacalinrelsted Loctn | 121

Conarva Convolvulus anvensis Jacalin-elated Lecin gl
= tian
CRLLGE Cycas revolita Jacaiinrelates Lectin | Hen
PaLa Phiebodium aureum sacalinreisesLectn | HEN
Yian
onysata Onza sativa Jacalin-related Lectn | B
PALD Phiebodium aureum Jacalivrelateg Lectn | SI°
CRLL Cyeas revolta Jacalinrelated Lectin | Han
Castanea crenata Vian
PA Maciura pomitera Jacalinrelated Lecin_| Gal

Jacalin Artocarpas integifforia Jacalin-related Lecin | Gal ()]
Vian

Mornigatt Morus nigra Jacalivrelate Lectn | H21 Hal
Parkia platycephala agglutinin | arkia platyceptiala (75 | Jacalinrelates Lectn | Mo
HIL Hellanthus luberosus Jacalinelated Lecin_| Wan
Vian

Calsepa Calystegia sepium Jacalivrelate Lectn | HE1 Hal
MomigaG Horus nigra Jacainelated Lectn | Gal
Heltuba Helanthus uberosus Jacaiivrelate Lecin | Han
[
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MornigaM (LPJ-0000bb)
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LPJ-00000D

GenBank AYD48577, AAL 10685, AALDG 163
FDE:
Pfam: PF01418
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MornigaM (LPJ-0000bb)

Style: | CFG | | Graphics | | Symbol | | Text | Y-axis sort. | Glycan# | | Ascending | | Descending.l Y-axis: |K__a| i"'\f-‘v'U |
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K[cc GLYCAN: G10773
\(Help_ )
Entry G10773 Glycan
Composition|(Galll (GlcHac)3 (LFucll (Manl3 (hsnil
= Hass 1404.3 {hsn)
J c G G D B English LA Structure LFuc,,
- i P E . \\\3
A jcceDBHome @ F+—7-F & EHMWE Clycoscience Explorer (a version) B 4 GicNAes! 2Man_ " GloNAcss Asn
= \H\‘ f-/.
\s b
JCGGDBID JCGG-STR025521 version 2  Manss 1 GIcNAC
3
31’/
= Man
Glycan Information 5 St
o \KCF file ) |_KCaM ) (KegDraw)
\6 Nt
OB— WB- '.ﬂ!._,ﬁ 'g,él‘.ﬁ Class Glycoplotein; N-Glyean
P ,37.3_4 i BRITE | erarchy)
Reference |1 [FMIN:12054586]
_ get mage g\czak I,l'u'u'atm"ek W. i G ; i - ;
iti tructural analysis of N-glvcans from human neutrophil azurocidin.
Compasiton Biochen. Biophys. Res. Commun. 293 (2002) 213-9.
Descriptors Computed from Structure i 2 e g?ggumegég] 7;93 TR
L550R - ICG-STROZREER 1
Mass KCF data | EMTRY G10773 Glvzan
_ : —— NODE 3 —
Glycan Motifs DBGET integ| 1 fsnh an a
. , —] 5 GlohAc i 5 T
ID History Deleted Version 3 LFuc 10 a3
4 GlcNac 10 -2
External Links 5 Man ] —a
JCGG  JGD-000451 B Man -10 a
GlycomeDB .. ! Man =10 -7
(Structure) d Glchac =20 3
2| Gal -30 a
KEGG (Structure) G10773 EDGE B
1 2:b 1
GMDB (MS") QNG-0000ad g d:al 2B
Glycan Number: 401 3 ""1 : h ] 2 :ﬂ.
RicinB RCA| RCA120 g E g} gg
ELyst EFlal HypninA1 ECA ECL CRLL E ‘I.' - a'l 5 - 3
HypninA3 ECafi. BRL Ci16 CG-i16 TxLCl - -
Unclassified BRAZ HypninA2 PPL EW20-Ch AOQOL _|'| B . |:| 'l E . E
Conarva Orysata Ecri ECrlL  Mornigah - . —
LDB(LECTIN) EvesL AMA ECorl Calsepa Heltuba & 9:hbl g4 KCF 7 ‘_5?
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RINGS is a web resource providing algerithmic and data mining tools to aid glycobiology research.
Many of the tools have been published in the literature;
RINGS provides free access to these methods for practical research.
Wab services are also available via BioMOBY for programmers interested in
incorporating these tools in custom programs.

DrawRINGS: 200 Java—hased glycan structure drawing tool for
gererating KCF format and/or querying the RINGS database,
which current contains the glycan structures from Ghycome—
DB and an intermally curated data set from the literature.

Glycan Miner Tool implemented hased on Hashimoto et al
2008 for mining alpha—closed frequent subtrees from a set of
glycan structures

Glycan Pathway Predictor {GPP) Tool: implemented based
on Krambeck et al, 2003, which was later improved in
Krambeck et al, 2008, for dynamically computing the M-glhycan
biosynthesis pathway from a given glycan structure

GlycomeAtlas: “isualization of glycome profiling data on
human and mouse tissue samples

Glycan Kernel Tool: Glycan structure classification tool for
finding distinguishing ghycan substructures in a targst data set
comparad to a control

.

MCAW Tool: glycan structure multiple alignment tool Align a
set of glycan structures and visualize the result as a glycan
profile. This tool can be used to find commonalities among a
group of glycan structures

-

Profile PSTMM Tool : implemented based on Acki-Kinoshita
et al, 2006, generate glycan profiles from glycan structure data
which can be enterad together with hinding affinity data, for
axample, for a particular biclogical sample

.

Documentation

e Help: brief users manual for the tocls and utilities provided

¢ What's new? latest updates

Many of the methods behind the tools provided here
(and morel are described in detail in Gheome
Informatics: Methods and Applications

|

GlycoGT to KGF: convert a glycan structure in GhvooGT
format to KCF

GLYDEZ to KCF: convert a ghycan structurs in GLYDEZ to
KCF

IUPAC to KCF: convert a glycan structure in IUPAC format
to KCF

KCF to image: retrieve the image given a KGF

KCF to LinearCode: retrizve the LinearCode format given a
KCF

KCF to LINUCS: retrieve the LINUCS format given a KCF

KCF to Mol retrizve the chemical structure in MOL format
given a glycan structure in KGF

KEGG GLYCAN ID to KCF: retrieve the KCF for a given
KEGG GLYCAM ID

LinearCode to KCF: retrisve the KCF format given a
LinearCode

LINUCS to KCF: convert a glhycan structure in LINUCS
format to KCF

Kinoshita L aboratory

YR AT IR BEEOEHP
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