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User registration form Feedback search

Search (GlycanName _ ) for

%) (o) (Advanced Search ) 2

display (10

DrawRINGS: 2D Java-based glycan structure drawing tool for
generating KCF format and/or querying the RINGS database, which
current contains the glycan structures from Glycome-DB and an
internally curated data set from the literature.

Glycan Miner Tool: implemented based 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.. 2005, which was later improved in Krambeck et
al.. 2009, for dynamically computing the N-glycan biosynthesis
pathway from a given glycan structure

GlycomeAtlas: Visualization of glycome profiling data on human
and mouse tissue samples.

Glycan Kernel Tool: Glycan structure classification tool for
finding distinguishing glycan substructures in a target data set
compared 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 Aoki-Kinoshita et
al., 2006, generate glycan profiles from glycan structure data which
can be entered together with binding affinity data, for example, for
a particular biological sample

» Help: brief users manual for the tools and utilities provided

+ What's new?: latest updates

B |

RINGS is a web resource providing algorithmic 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.
‘Web services are also available via BioMOBY for programmers interested in
incorporating these tools in custom programs.

|

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

GLYDE? to KCF: convert a glycan structure in GLYDE2 to KCF

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

KECF to image: retrieve the image given a KCF
KCF to LinearCode: retrieve the LinearCode format given a KCF
KECF to LINUCS: retrieve the LINUCS format given a KCF

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

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

LinearCode to KCF: retrieve the KCF format given a LinearCode

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

O 1.1: RINGSOOODOODOOooOOobooooooooooooooobobobooooooo
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— LipidMaps - http://www .lipidmaps.org/
— LipidBank - http://lipidbank.jp/

o [JUODU

— CNRS O Lectines - http://www.cermav.cnrs.fr/lectines/

— Animal Lectins DB - http://www.imperial.ac.uk /research/animallectins/

RINGSOOOOOODOOOOOOOOD Consortium for Functional Glycomics (CFG)[14] O
000000000 oOoO0o0ooooboooooooboooog 120 CcrGoDOOOOOAd

O Galp @ Manp ¢ NeupGc
O GalpNAc B ManpNAc @ KDN
O GalpN M ManpN 4 GlcpA
@® Gicp A Fucp < Idop
B GicpNAc w Xylp ¢ GalpA
™ GlcpN ® NeupAc ¥ ManpA
N Notdefined

0 1.2: RINGSOOOOODOOOOOOODOOCKG4|0000000oooooooooooon
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KCF ENTRY Glycan
20

ERE 1 fuc |13.0 4.0
2 glenac 2600 -1.0

3 glenac 190 -1.0
4 man 120 -10
5 man 50 4.0

B 50 -1.0
7 man 50 -6.0

8 glenac -20 100

9 glenac -2.0 10

10 glenac -2.0  -4.0
11 glenac -2.0  -12.0
12 gal -100 10.0

13 gal -100 1.0

14 gal -10.0 -4.0

15 glenac  -17.00 1000
16 glenae -17.0¢ 1.0
17 nmewac -17.0 -4.0
18 gal -240 100
WL IEER 19 gal -240 1.0

0 meuac -30.0 10,0
EDGE| 19

1 Lal 26

'.‘.{J 4:bl 3:4'

4 Sal 46
5 @bl &4
6 Tal 43
7 18a2 20:3
8 15:b1 184
9 12kl 153
10 &bl 12:4

Symbol Abbrev. Sugarname 11 Sl B6
12 16:b1  19:4
0] Man Mannase 13 1%l 163
14 bl  13:4

@) Gal Galactose 15 5b1 92
[ GleNAc N-acetylglucosamine 16 14@m2 173
17 10:bl 144

A Fue Fucose 18 Tbl 10:4
& NeuAc N-acetylneuraminicacid 19 7:hl 112

n

013 000000 KCFODODODODOUODOO NODEODOODODOD EDGEDODOODOO
OONODEOOOOONODEOODOODOOOODxOOOyODOOOODEDGEDODOOOD
EDGEOODOODOODOODO NODEODODODOODOODOOOOUOEDGEODDODODODOO
NODEOOOODOOOOOOODOoOOooDOooooooDo
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DrawRINGSOOOOOODOODOODOODOODOODOODODOOOODOOOODOODODOD
OO000oobo0boboboboboooooooooDoodGlycomeDBORINGSOOODOO
gboobooogon

Ooon

DrawRINGSOOODOOUODOODOOOKCFODOOODOOODODOODODODODOOOODODOODO
gbbobuoooobbbuooobbbuoooobbbuooobobbodao

oo
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* 955 DrawRINGS

BEEN | [ afowda| > 2 |2 ulte

kd |23"?'-‘3s

10

KoF=s | O s

O 2.1: DrawRINGSOOODOODOOOODOOOOODOOOOOODOOOODOODOODOO
OOo0ooooboooooobogoobooKCrOoOooooooobooDbooooooooo
gbooboooobobooooboban

DrawRINGSOOODOODOODOODOODOOODOODOO

e Draw Node - D0 O UODODOODOODOODOODOODOODODOOOODOOOOOOOOO
OO000000000000DO0Db0bO0DO0DOoDoOobO0oooogOtheedODODO
gbbobuoooobbbuoooobon



e Draw Edge- 000D O0ODOOO0DOOODOOODOOODOOODOOODOOODODOODO
oobooo0oooboooooooDbobOoooooboboOoboDbObOoOOnOtherd
gogbbobuoooobbboooobboboooon

e Corestructure-NOOODDOOODOODUODOODOODOOOODOOODOOOODOODOO Lewis
gbobobobogoboooobobobobobobooooobobobbooogb
gobodgbubobodgboboobbuoobobobodbobooobonobuoobobo
goooo

e Clear All-000D0DOOO0OO0ODOOODDOO
e Frase Node - U0 0D OOOOOODOODOODODODOOODOO
e Move Node - DD ODO0OOODOOODOODOOODOODODOOODOODOOODOO

e Draw KCF - OO OOOODOOOODO KCFODODOOOOOOOODOOOODOOOOO
goooogon

e KCF Text out - 00000000000 DOODODODOOOODOOODODO KCFOO
goooboo

e Text Clear - D00 DODO0ODOODOOOOODOODOODO

e Runquery - 0000000 OOOOOOORINGSOODOODODODOODODOODOO
ggbobobogogz22b00000bbbuooaobbodn

e Undo-O00O0O0ODOODOODOOO

e Redo-OODOOODOOODOOODOODOODO

NEXT 1 zaizﬁ A6 Go Teut file

1 1000 GO0

2 984 GOP252

O 22 DrawRINGSOOOOOODOODODODODODODOOOOOOO IDODOOOoOoOooOGO
OoboobooIbobobooboooooooobobooboooboooboooboobon
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30 GlycanMiner

GlycanMiner 00 0000000000000 -closed frequent subtreed 8]0 00000
Oo0o0Do0oooobooobooobuooboobon

a -closed frequent subtree 0 D0 000 00O OO O frequent subtreeD 000000000
O0Mooboooboobobooboobobooboboobooobobbooboboooboo
0o oobioibibUddddminsupt OO0 0O O minimum support
OO00O00OOsupport 0000000 O0O0OOOO0O0ODOOOO0OOOOOOsupportd0gnog
000000000000 oOoboooooooboooon

O000Ofrequent subtree 0000000000 DOOOOOODODOO frequent subtreed O
OO00000000DO00O0O00O00D0ooDO0ooooDoOD0muoboboboboobooooo
O0000a -closed frequent subtree 0 0 OO0 OO0 O0OO0OO0O

OO0 0a -closed frequent subtree D0 00O 0000000000 TOODOODOOO

support(P) < max(a = support(T), minsup)

rOTOO00OD0O0ODOODOOODOODLDOOOPOTOOOLOODOODODODOODODO
O0ooboT7TO PO0OO0ODOOOOODOOOOO supportd00O0O00OPO support 00O T
Osupport Do OO0 O00OO0O0O0O0O0O00OTOa -closed frequent subtree 0 OO0 O OO0«
O0000000o0o0oobOoobOo0ooooobooDon

Ooon

GlycaenMiner 0 00000000 D0O0ODOODOOODODOODOOODODOOODOOODOO
0000000000000 00O0DO0000O000DO0000DOD0DbO00DOooDOoDboOooOonDOg
OO00DO000000000o00ooooooooooooooooooooooooooog
000000000000 -closed frequent subtree 0 000000000 OOOOOOOOO
OO00D0000000D0d0oo0dooodoodooooooooooooooooooooog
OO00oOoDoooo

oo

. 0000oboobo0oobo KCrOooooooboooboooboooobooooooo

2. alphal 001000000 O minsup support 000000000000 Go mined OO
gooboooobboboooon
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sos Glycan Miner

A brief manual is located bere.

Data set name [N-Ghcan
Pleaze erter gyoan structures in KCF format.
ENTRY G00015 Glycan
ODE 8
1 han 20 0
2 (lcHic 12 0
3 GlcHic 3 0
4 Man -5 0
5 Man -12 b
B Man -12 -5
T GlcHic -20 b
8 Glchhc -20 -5
EDGE 1
1 2:h1 1
2 3:h1 2:4
3 4:hi 3:4
4 fial 4:6
5 Bial 43 (=]
Or load it from diskl 0. |
alpha (value between Oard 13 ' 3
rrinirmum support: E
Clear | G mine |

O 3.1: GlycanMiner U000 O0OKCFOOOOODDODODOODOODOODOOOODODOOOODOO
00000 alphal 001000000 minimum support OO0 O0O0O0O0OOOO Go mine O
OO000DbO0o0000Oo0oDoDbonoo

. SOURCE FOR
- ORMATICS OF

.— { YCOMES AT
Soka

Miner Results

alpha: 03

Mirsup: 2
Subtrees: 4
No. P—value Name Support Subtree
1 0000000e+HD STO0000 3
o bi-4 = bi-2
o bl-4 = bl-2
LFuc
2 42881 M e—4G STO000G 2
.\ﬂi
bi-4
1_
_3 a
al-

O 3.2: GlycanMinerUD OO OOP-valuelOOOOOOODOOOODOOODOOOSupportd O
OO0o0O0obOOobOobooog

12




1400 Glycan Pathway Predictor
(GPP)

GpPOOOOOOOODONOOOOODOOODOOODOOODOUODOODOODOOD
0000000 (11, 10]0000000000000000000000000000000
goboooobobooobbboobboooobbooobobbooobbboooobon
gbobooobobobdooobbuoogbbbooobboooobbooobobbooonon
goobogobbbooobbboooobbbooobbbooobbobobobooonooboon
gbooogo

oo

OOoooboooooGpPO0O0OODOOOOODOOOODOOOODOOOODODOOOOO
gbbboodobobbbooobbbuoooobbbooobbbuooooboo

oo

. 00b0obOoboboobo KCrOoboboboooooobooooboooooboboo
0000000000000 D00DO0b0obO00o0 SsSvbmit00O00OD0ODO0ODOO

2.00000000000000000LOUbLbbLbbbbObb00000ooooLO
OO0DO000000bOob0obogodD”Noreaction.” 000000000 OOOOOODO
OO0000JawvalDOOOOOOOO0OOODOODOODOODOODOODOODODODODO
gbooobooogobbooan

J.0buooobobooobboboooobbbuoooobboooobboboood
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Glycan Pathway Predictor (GPP)

Data set mame |N—Gly~:an

Enter a glycan structure in KGF format:

Or load KCF from a file:

Subimit | Fezet I

ENTRY G01234

GGlycan

OMPOSITION (Gall4 (GlcNAc)B (LFuc)l

(Han)3 (Asnll

Miss 2500.3 (hsn)

LASE Glvcoprotein; N-Glycan

DBLINKS CoSD: 2082 2992 2994 5194

13317

0DE 15
1 hsn 29 -3
2 GlcHAc 20 -3
3 Glchhc 10 -3
4 Man 0 -3
5 Man -10 4
B Man =10 -0
7 Glchhc -20 q
8 GlchAc -20 -1
9 GlchAc -20 il
10 GlcHic -0 -14

Select one or more EnNZymes:

Manl
Manll
afiFucT
GnTL
GnTI
Gn T
Gy
GnTw
iGnT
bdGalT
adsiaT
IGnT
afSiaT
b3GalT
FucTLe
FucTH
adFucT

GalT-B

Usze the “Gtrl” key to select multiple enzymes. The “Shift” key

GalNAcT-4

“

¢

can alzo zelect consecutive enzymes.

Max of Molecular Mass: EDDD

O41: GPPOOODOOOODOOODOOODOOOOOD KCFOOOOOOOoOoooooDboOoo
OOoooboobooobooboobooboboobooboboboobooobOon submitd g

gbobobuoooobboooobon

- Applet

-

P S —

Input Enzyme : iGnT/ a3SiaT/ a6SiaT/ FucTH/ GalNAcT-A/

.'LV?;:___, A~
R R - A &Er»r |-
- _ == * h » 4
o =2 .
B T I
e «
. i— S
— "
~ AR Find
R C e T el
L - Fravious
oo
L e Hext
1 ==
s
hnlullaﬁng
About...

Manl
Manll
abFucT
GnTI
GnTII
GnTII

b3GalT
FucTLe
FueTH
adFucT
GalNAcT-A
GalT-B

042 000000000000000DO00O0O00O00O0DbO0OObO0ObOO0bO0O0bODOg

obobobooboooboob43bobobobobbooboobooboon
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Selected enzymes: iGnT/ a3SiaT/ a6SiaT/ Fucl
(i) Input Glycan

Enzyme ‘ Glycan

i)
iant(@)
2.4.1.149
R05974
R05975
23SiaT %b-\

043 00000000000000G) 0000000000 DO0O0O0OOOOOOG)OO0
000000000000000000000(G)0 (a)00000000000 ECO00O0
000000 IbOo0O00O0O0() 0000000000000 000O0O00D0oooooOO
gboooggn

15






50 GlycomeAtlas

GlycomeAtlas CFGUUOOODOOOOODOOODODDOOOODODOODOOODOOODOODO
CFGO ES-MS/MSO MALDI-TOF MSOOOOOODOOOOOOOOOOOOOOOOOO
gbobboogobbogobbboogobboooobobuooobboooobobooooon
oooooboboboboboboooooboobobobobobob@bobooobo
gboboboodgooboooobbbooogn

Ooon

oboboobgoboboobooboobobooboobooobobboboon
obhobooobooobooon

B iNomancs of
e Sz Glycome Atlas
Soka
Help Tissue Data >>._H b_'_. .{ b._'_.
Brain o
Feedback
Cornea 0
Kidney 0 :}_> cEe, ..
[_Glycen scarch | ares bt | 88 o
Profile input Liver 57
y"i Lung 108
( Lyneh Node | 47 s
Ovar ies [ *
- X Pancreas 20
< Skin a3
Small Bowel aa -
Splesn 52 .o moonn m_}
Testes 0
Thynws o
S eEEERREANES mEREEEESEEEAY TREIL

O 5.1: GlycomeAtlasO O OO OOODOOODOOOO0ODOOOOOOOOOODOOODOOOODO
gbooboooobboboooon
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Ooon

O000000 GlycomeAtlasOODOODOOO 730000000000000 “Human” O
“Mouse” DO ODOODOODOOOOOOOOODOODODODODOOODOODOODOOO
gbobbuodgbboobobbuoouobboobbooboooboobbbbobo
ooobobdobobooobobb ribobobobuobooooobobobobg
gboogbobboobobuoobbodbooobuoooobbboobboobobobo
googbbogbodgbobogobboobbbobooobuoobbooboobobo
gbbbooodgbobbtoooobbbdoodgbbobooan

B iNomancs of
e J&ze Glycome Atlas
Soka
o |iigiec ]
Help P Tissue Data >>._H b_._. .{ b._'_.
\ Brain o
Feedback
- Cornea 0
\ %, ¢ bt
)i Kidne: 0 :}_> cEe, ..
[_Glycen scarch | ‘ : Lorse Govel | 13 :%3
Profile input L 57
\ Lung 104
‘ Lyneh Node a7 .
| Ovar 0 b
Par 20
Skin a3
Small Bowel aa !
e fEa-a= ool
7 Testes 0
7 N Thyms 0
\xk
2 a6 X
L ;}> i ;>>
- AR P L O,
S eEEERREANES mEREEEESEEEAY TREIL

Us2.0000000000b0o00bboobogoboobooobooobboouann
gboboooobobod

gboobobuoooobbbuodob gbboobboobboobboouobboobouoobn
O5300000000000DataListd0 0000000

oboobooboo 0O s4000D000000000D0D0O00ODOOOODDOO0OODOOO
Dbobooobooobooboobobboboobooon

0000000 LinearCode0 DO [7/0 000000000000 OOOOOOOOOOOO0O
O00 550000000LnearCode0 000000 0OODOOODOODOOOODOOO
gbooboooooboboooobobooan

gboogoboogooo setibuogbbubudgbbodbboobbogbbgodd
gbbbuooobobbboooobbboooob
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Q85 Glycome Atlas

SAUIHIHE S

w | mr e

P Az B >
] e > e ]

| e ez

: 8 " RPN O,
LA EEEEARENRE  EEREESERSEEa)REENL

Us3: 00bbgdbugbbooboobooobooobbobuooboobbuoobn
oboobobobobo

¢ B2 Glycome Atlas
[ voos | o
- e D D
.
G ) e |n Tt }> cre > |
. = Eb-—-—- TS TIDees
I
faetiss N ;}> R, ;>>
- x| o O PR TS R
A oo S N

054 000D00OO0ODOOODODOOODOOODOOODLDOOODLODOODbDbDOUODbDDO
ooOgd
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¢ 8= Glycome Atlas

Please input a glycan structure in LinearCode™ fornat.
The input data is not stored in the system of RINGS.

| Glycan search | [ Aa3AbAGNEEHa3 (a3 AbATNDZHaE )HbACND4 (o JoN [ [ drar ]

Profile input

Data source

O55: 000000D0O0ODO0ODOOLnearCode0 00000 O0OOOOOODOODOODOODOO
oboobobobobo

¢ B2 Glycome Atlas

Mouse

Tissue Dat:
Brain 58
76
Data source Heart 8
Kidney 57

Large Bowel 52

Profile input Liver 36
Lung 57
Lyneh Hode 0

- } ;
- o 5
° Pancreas o

( .
- . skin 0
. ) Smll Bowel 44
——— &)
) e ”)

Sp leen 56
Testes 35
Thynus 69

a6 b 4
o

clear

Us56: 000000boogobogouubbodbbuoobboobbuoouoobuoann
obobooboooboobod

20



ooooboboon crGUbOobooooobooboboboboooobooboboboooboog
O000O0000O00000D0o0DbOO000Pofile mput0D 000000 0O0O0ODOOO
Os57000000000000000000O0DLODODOODOOODbLODOOODO
O0O00O0D0MBrowse...0O000oodooooobooobooooboobobooooo
00000000000000000000000000 000 0OLinearCoded O [7]0
gbooboobooooobobooaon

¢ B2 Glycome Atlas

Hose M Wouse

Help

Foedback ‘_|

Please input a glycan profile in Text format.

& glycan profile to input must be a tab-delimited text format. 2> sample profile
Glycan search [sampleProf ile_07.txt | (Brosse... |
Profile input Linear Code Spacies Tissue

153 (a3 (M6 )6 ) Mb2GHb AGH huran Heart [4]

Wa2ha3 (a3 (6 ) a6 Wb AGHDAGH hurian Heart —

"a2hta3 (a3 (hta6) HE) b AGNDAGH, h' hurian Heart

GH77Ma3 (GN77Ha6) Hb2GHbA(F2B)GH hunn Heart

GHbA(GH77Ha3) (GN77Ha6) M AGHbAGH huran Heart

AT7GHTTHa3 (ATTGNTTHEE) M AGNDAGH huran Heart

" Ma2hta3 (a3 (Ma6) ) b AGND AGH, b, M" hurian Heart

ATTONT M3 (Ha3 (a6 )Ma6) b AGHb AGH hunan Heart

A776H77Ha3 (GN77HBE) Wb AGHDACFa6) G huran Heart

HHTTATIGNT M3 (ATTEN T THaE M AGNDAGH huran Heart

GHbA(GH?7h3) (GNT7Ha6) M AGNBACFSE)GN  human Heart

TGN Tha3 (AT TGN T THaE) hb AGHbA (F26) GH hurian Heart

Ma2h2ha3 (Ms2he3 (He2MaE ) MEEIMBAGHBAGN  human Heart

GHbACATIGNTTHE3) (ATTGNTIMIEIMBAGHBAGN  human Heart vl

[

O 57 000obooobogbobodobogboboooboboobuooobooobobo
gbobobooboobooboobooboobo

gboobobooobooboodgbbuogbuooobg sgbugoboooobbaogbo
obobooboobooboon

ooboboooobobobobooo v3puoobobobobooobobonbg
gbooboooobbooogbboboooon
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ng the file.

An error occurred while readi
Please check line 6,9,12 of the file.

Us8 00bgboboooboooboobobobobobooboboboboooboonn
gooobooobooboooobgon
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[0 6 Glycan Kernel Tool

0000 (MS)O MS/MSOOOOOOOOOOOOOOOOOOOOOOOoOoOOoOOO
gbboggbbbuoobbooobobbuooobbbuooobbooobboooobn
gboboggbobboogobboooobobuooobbuooobbbooobbooooobon
O0D000000000b0b00oubDODOGlycan Kernel Tool DOOOO0OOOOOOOO
gbobboodgobobdogobbbooobbooobbooobbbooobboooooboon
gbbboooobbbuogobbodao

Glycan Kernel Tool OO0 00000 OO0OOODOODOOODOOOOODOOOOODODODOO
0000000000000000000000 (MS)O MS/MSOOODOOOOOOOOO
gbobogdgobobogobbuoogbbboooobbooobobobooobboooobon
gbbobuoogbobbboooobbbuooooboo

oo

gboboggobobuooobbbuoobbbuooobbobooobboooobbooon
gbooobod
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Rt
& “&i Glycan Kernel Tool

Glycan Data Target data Control data
- Enter KCF data consecutively. ENTRY  1824_3_1Glycan ENTRY 1@99_6 Glycan
MODE 4 NODE 4
1 gal 1 gal
-8.9 -2.9 -17.6 9.9
2 glecnac 2 glcnac
-8.0 2.8 -8.8 9.9
3 galnac 3 man
8.8 -0.0 1.9 9.9
4 glen 4 neuac
-14.9 2.0 -25.6 9.9
EDGE 3 EDGE 3
1 1:b1 1 2:b1
3:3 3:2
2 2:b1 2 1:b1
3:6 4 2:4 4
Or load KCF from a file: Or load KCF from a file:
(mr..) (37
option
subtree size min |2 <= Size <= max s

Specify the range of subtree size from one to nine
for breaking down glycan structures.

| reset | | rum |

As an estimate of computation time, this table lists the minimum and maximum data sizes allowed
and their corresponding computation times.

data size computation time
minimum 10 entries per data set 1 minute
maximum 400 entries per data 4 hours
set

O 6.1: Glycan Kernel Tool 0 00 00O Dataset Name: 000000000000 DOODOO
OD0DO00O0ODORINGSOOODOOODDODOOODDODOODOOOOoDbOOoOooooobooooDog
0000000000 000D000GIycan Data: OO0 O00O0OOO0O0O0OODOODOODOOODOO
KCFOOOOOOooOobooooooooboboooooooboooooooboooo
0000000000000 Osubtreesize: 10 0000000000000 0ODODODODO (O
O00)0000000o0oooooooooOoOoOoOOD 100900000000 OOOOd
OO0000O0bO000000obO0oDO0obOoboboooon
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uuuuuuuuuuu
"

hd popllin
¢ &2 Kernel Training: Accepting your request ...

Your request has been accepted.

You will be able to see your result anytime with your calculation id at URL:

http:/ fwww.rings.t.soka.ac.jp/cgi-bin/tools/Kernel/results.ol

Your Calculation ID: 120913114852095 [ co |

Please make sure to copy this URL address and Calculation ID before closing this page.

O 6.2: Calculation ID DODODODOODwn OODOODOODOODOOO0OOOODOODOODOO
Calculation ID DO O0ODOOOO0OOODOOOOD2000000000000 100000
obobobooboooboo Iibooboobobooboobooobg

uuuuuuuuuuu

hd RAATICS OF
® 252 Glycan Kernel Tool: Result entry

Please input your kernel calculation 1D.

[120913114952095 |

2
3
g

O 6.3: Calculation ID OO OOOOOOODO Calculation IDOOOOODOOOOOOOOO
OO0 CalCulation ID OO OOOOOOOOOCOCOOOOO IDOOOOOoUOoooOogoo
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s -
& &2 Kernel Training: Result

ID 120913114952095

Data set name Default

Range of subtree 2<=qg<=5

status Processing

o

- kornel Training: Result

ID 120813114952095

Data set name Default

Range of subtree 2<=q<=5

status calculation has been finished successfully.

bioweighted g-gram result

064 0000000ODO0O0O0O00O0O0O0O0O0OO0OO0OOOOOODODDOODDODDODDOOO0OOO
O Ostatus 0 "processing” OO0 000000000000 O0O00O0OO0OO (DDO)oO0oooOO
O00000D0O0OOstatus O ”calculation has been finished successfully” OO0 00000 O

O00000000oooo (bo)o

26



uuuuuuuuuuu

L3 SOATIES OF
¢ &2 Kernel Training: Result

Calculation 1D: 1209131 14952095
Data set name: Default
A range of subtree: 2<=q<=5

No.  Score Layer

1 38.5801 3

2 35,5813 4

3 29.0086 3

=3/

=3/

=3/

Feature

O 6.5: DO00OO0O0DODOO0O0O0OCalculation IDO Data set named 0 0D O0O0O0O0O0OOO0O
0000000000000 dooooboodooobO0ooooobOobOoDoooooDoOoOoOooo
O00O0layer 00000000000 DOODOODODOODOOODOODOOODOOODOODOOOO
OdddddoooooooooooboooobooboboboboooooooooooooOooao
00ddddoooooooooooooobobooboOb oo oo oooooOoOoOoaoao

000 (layer) DO0O0OO0OO0O0O0O0OOOODOOOO
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070 MCAW

MCAWOOOOOOUODOOODOOoOooDoobooooobooboboooboouobooooooo
gbboggbbooobobbuoodgbbboooobbooobbbuooobboooobn
0000000 ClustalWOOOOOOOODOOO (OOODODOO0OO)0oo00o0o0oooooQ
gbogbbogbuogbboobuoobbodboobbooboobbobooboon
gbobboogobbooobbbuoogbbbuooobbooobbooobboooooboon
gbboodgbobbuodgbbboooobbooobbbooobbobbooobobbooobn

gobobodd

Ve 5]

VESRAEE

. ~.

\"Q\ el \2

1. proteinA_RAT LRVLEAQAATGGLID
2. proteinA_MOUSE QKLLEAQLATGGI ID
3. proteinA_HUMAN LRLLQAQLATGGI VL
4. proteinA_HORSE LRLLEVQAATGGLVD

a2-6”

ﬁ

TI/BEERIOTATTAIL

AW

A
'UI'I'I

GIZ'MIJD

& Y
s_s.-_:ﬁ '5;538!;5 L
FEHEEDTOT7MIL

\

o nli @ So—eom
L o r \w [Aat-z100.0% |
. — Ob1-4100.0% HElb1-3100.0%
s & . al-375.0%
A2l 4 als g o al-425.0%

a1 3250% a1-4 50.0% b1-625.0%
nd 75.0% nd 50.0% a2-650.0%
a2-6 25.0%

U 7n0bgobgobobobbobooboobod

oo

gbbooogbbbdooobbbuoooobobooobobboooobobbbuooon
gbobboogobobdooobbuooobbboooobbooobobbooobboooobon

gboboogobooboooobon
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Ooon

1. 00000000000 KCrOO0O0ODDOOD0ODOOODODOODODDOODDODOODODOOD
O 0O O7”Advenced weighting options’" 00000000000 O0OODODODOOOOOO
Submit 00 O00000O00O0O0O

B G0 or
. 3%35”“" MCAW (Multiple Carbohydrate Alignment with Weights)
_ Data set name |default
Enter a glycan structure in KCF format:
- [EnTRY 604845 Glycan Al
CONPOSITION (5o )3 (Blc)1 (BleNAc)2 (LFuc)2 Clewshedt |
DBLINKS ~ CCSD 23348
_ GlyconeDB: 20 BHOWEHEE
Sekeon: SeaterRo 11245
NovE ; gle 00 / “#KCFTA A
2 Gal BT
5 oGlome 0 10 -
*Efﬁ*%ﬁ@< gnt Efuaz -zz -12 ABDFT7AILEFER
AN !
3
8
1

Gal & 018 FHIELATRE
LFuc -30 -§
Gal 30 -15 - .
e Neushe  -40 18 9| FrvTHBADED
2:b1 1:4 7 RFITAARAT

k Or load KOF froma file: [ 27 (L ERR | BIREN T

r Advanced weighting opti | BHEN—HLIEEDROT
G | 10 -
/f }\Hiff N:pm:r::‘:nde SD / 7/7_b\7ﬁbf:tgmz
T 7AANRFD

arv

RAT7DEETE - Linkage information —

Arorer: 30 3F3§i;’iﬁﬁ{/ﬁu®ﬁ$§%
. | siresocay

Non reducing side carbon numer: »30

. Reducing side carbon numer: 30 ] ﬁi*ﬁﬁ@u@ﬁ%%%b\
— LiEEnRIT

O 72: MCAWtool O OO O0OO0OKCFOOOOOOODOODOODOOODOOOOOOOOOOD
oobobooobooboobooboobobooboobooboob

2.00000000000000ooobbbbobbobbobbbb0dddoUuoooon
gobobbbbobbbbtoduodoooooooobobobbbbbobbbodogadd
gbobobuoogobbbuooboobuoogobbobuoooobboao

. ubbbobooobbbbobooooooouobobbbobobbbooooooooon
gbogbbbudgobbuodgboobobbuodoboobbuoobbooboabbo
gboobbogoobobboogobobuoogobood
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@ Beouncron PSS E T S/ VAV IEEEDEELES

ORMATICS OF

YCOMES AT £ Py SN \ £ A C
& Caee MCAW Results [ERAE DBV >TN N EEIATRY
.
azh1e7% b1-433.3% b1-2333% at-3B.7%
gy A hs00% Gap: 7 TA U AUNT

ADf=F vy TERY

b1-16.7% b1-433.3%
£433.3% ap 50.0%
ap $0.0% b1-416.7%

33.3%
50.0%
16.7%

26939% Ob1-316.7%
1 B6.7% Ob1-4 33.3%
- End 50.0%

End: #EEDImE A 7= Aa;—:ﬁi}g;:
CEEABNCEETRT | R

O 73 MCAWtool OO0 O0OO0D0OODOODOODOODOODOOOODOODOOOODOODOOOODOO
gbboggobbuobobbuoodbboooobbooobbbuooobboooobn
OO000000000007Gap’0D00D00D00OD0O0ODO0ODO0ODOODODOEnd’OOODnO
ooobooboobooooooboobboboboo crGUbOobOobDooobobobOobooonoo
gooboooon
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(1 81 ProfilePSTMM

ProfilePSTMMOOOOOOOOOOO 0000000000000 O0OOODOOOOO
OO00o0booboooobobobobodGlyceenMinerd 0000 oooooooobooooOO
gboobbobobogggbobbuoogoboboooobobuoooobo

Ooon

ProfilePSTMM OO ODOOOODOOOOOOOOOOOOOOOOOOOOOOOODOOO
oobobooboobobooboboobobboobooboboobuoobobooDbog
obobboobooboobooboobo

Ooon

1. 000o00booooog KCFOODOOOoOoOooDO Glyean IDODODOOOOODOOODO
OO000000b000ob0oo0oobooGlyenl DD OOOOOOOODODOOODOOIDODO
gbouodgbboboobuoobboobuoobbouobbouobbooboabobo
gbooboogooood

2.0gbodobboobbuooboobobboobboobobobboobbuoobboon
gbbbuoodgobbboooobbboooobbbuoooobboan

. 000 rmmbO00000bbObOooooobbbbooobbooooobbbbooooon
gboboboogobobboooobboboogobobbouoonooon
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‘ SOURCE FOR
X ORMATICS OF

& S5 ProfilePSTMM Training

Profile name IN—G lvzan

D cean s e

Direct input or load ghycan data non1e
(KGF or KEGG Glyean 1D) 00017
0oo1a
0oo1g
noozo
00021
00022
0a17l
00178
00198
00194
00z00
0020z

Glycan data type " KCF * GlycanID
Check the inputted glyzan data type

Number of times to shuffle Eu

| rezet | run |

O 8.1: ProfilePSTMMUO OO DODOOOOOOODOODDOOO KCFOODOOOOOODOO Clycan
IDOoOo0OO0obOoobO0obooobooboobobobooboobooboobbObobobOoboDo
cbobooboboobuooboboobobboobooboobobobooboboooDbo
gbobogboboobobdoooobobouubtmdoobobobobobooobon

SOURCE FOR
.-.--. ORMATICS OF
| YOOMES AT . L] .
o« ProfilePSTMM Training Result
_ No. Score MN-Glycan Profile
DN (zso | g o
o 0.35
® 0.05
neubSac 0.33
[ ] 1 asn 1
m 0.76
1
o 1fuc 0.24
2 239258 | m 0.12
o 0.35
—_— 1
neubac 0.33 u
o 0.13

0 8.2: ProfilePSTMM OO OOOOOODOODOODOOODOODOODOODODOODOO
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(190 Utilities

RINGSOOODOODOOOOODODODOOOODOOOOoOoOooDOO

e GlycoCT to KCF - GlycoCTODO 9|0 00000 KCFOOOOOOODO

e GLYDE-II to KCF - XML O Glyde- 1100 [12] 000000 KCFOOOOOODOO
e [UPACto KCF-OOOOO IUPACODO B0 KCFOOOOODOOO

e KCF toimage - KCFOOOOODOODOPNGOOOOODOODOOODO

e KCF to LinearCode - KCFOOOODOOOO Linear Code0 0O [7]0 00000

e KCF to LINUCS- KCFOOOOOOOO LINUCSOO [p)DOoOODOO

e KCFtoMol- KCFOODODODOOOOOODDODOO MolOOOODODOOO

e KEGG GLYCAN ID to KCF - KEGG O GLYCAN IDOODOODO KCrOOOnoonOoOO
oooo

e LinearCode to KCF O - Linear Code 0 O [7/0 00000 KCFOOOODOOOO

e LINUCS to KCF - LINUCSOO [6)] 000000 KCFOOOOOOooOO

oo

l. Joooogbobbobobbbbootboddoooooooooobboboboouoggo
goo

2. 0000000000 bO00bOo0bOoO0bOoDbO
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SOURCE FOR
:--. ORMATICS OF
2 YCOMES AT
sos. KCF to LINUCS
_ Data set name IN—Gchan
Please erter a gyoan structure in KCF format.
NTRY G00005 Glycan 4
(DE i
1 PP-Dal 15 1
27 Glchic 8 1
3 Glchhc 0 1
5 Man -16 1
B Man -186 -B
EDGE 5
1 Zal 1
2 3:hi 2:4
3 4:hi 3:4
4 Bial 4:0
5 fizal 4:3
i
ENTRY 01234 Glycan [«]
Or load it from diskl 2. |
& HTML © TEXT
Glear | Get LINUCS |

U 91 duddgoggboboobbbbbbddoooooooooobbobbbboboobbbb
obobooboboobooboboobobooboobobobooboboboboobo
goo

B R nrics oF

® S8 Converted Results

No | Glhvean LINUCS

1 GOOOE | OPP-DalllioH Mla-GloMacllia+ Mlb-GloMaciE+ Mlb-handlE-+ Nla—hiardBEs+ Mla—handi

2 GO1234 Olasriliot Sl-Glenachlia+ Al-GlohachE+ lb-ManllE+ Nla-ManilE+H -Gl cacliiEa+ Nl-GaliliE+ Jla-LFuclilEz+ Alb-Gloracl

U 92 0b00ggbbbuoooobbbuooobbboooonobobod
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1100 KCF to Mol

Ooon

1. 0000ooobo0ob0D KCrOOOoOooOOoOobOOOoOobOOooDOOOoobbOOoobDooo
2. 00000000000 b0ooboOoooboOobobDOobL MolDOODDODODOoODODODOODO

3. Get MolfileO O MolOODOODOOOOODOO

Pleass enter a ghyoan structure in KICF forrat.
NTRY 601234 Glyean
ODE 15
1 hsn 29 -3
2 GlchAc 20 -3
3 GlchAc 10 -3
4 Man 0 -3
5 Man -10 4
6 Man -0 -10
T GlchAc =20 9
8 GlchAc -20 -1
9 GlchAc -2l -B
10 Glchic =200 -14
11 Gal -30 14
12 LFuc -30 4
13 Gal -30 -1
14 Gal -0 - (=]
Or load it from diskl 03 I
® CrermPairt ¢ Jrol © Chirme
Clzar I Wiew hlol I

O 10.1: KCFtoMol DO DO OODOOODOODOOOOODOO KCrOoOOooooooooooo
Oobooobooooboobobooboooobooboooooboboboobobonbg Mol O
gboboboogobobooon
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0 10.2: JChemPaint OO OO OO

0 10.3: JmolOD O OO OO
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0 104: ChimeOOQOOOO
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U110 oottt

RINGSODOOOOOODOOOoOobOOoobooooobooooobooobouoboobooo
gbbobooogobboogad

ooooogo

1. RINGSOODOD OO O User registration formO0 0000000000000 OOOO
OoOoooo

2. 000000EOO0OD00OO0O0O0ODODOOOOO0ODOODOObOD0ODbOODOODbOObOD
OOobooooboobooEdoOooooboooooobDooboobOobooOn Submit
goooogo

3. 00b00b0O0bb0u0obogb0dbsendd 0000000 oooOm
OOOo0oboOoboooboOObackDOOOODOOODOOODOODOODO

googoo

1. RINGSOOOOOOOD Ee-D0o0oooooboboobboobboddlegmioonooon
goobooooobobooooboboobooo

2.00000000000000000O0b0bbbbbOb000dgooooooooon
oboooobobo

J.0b0bbboououdgooooooonobooboobobbbbbdoooooooooon
OoOooooooD@mowputDDOO0O0OOODOOOODOOOODOOODOOOO

4. 00000000 hput 0000000000 O0OO0ObDOo0ObOoO0bOoODO
5. U0 DOODownload0 D OODOODODOOODOODOOOOOODOODO

6. 0000000000 DLO0DO0ObO00OO00GoOODOODOOOOODOUODODODbDODbDUODO
gbbbouooobobbbooobbboooob

Joogo

1. ogoboboood

(r) OO0O0O0O0O0ODODOOCOOO0O00D0OODOCOOOOOODUODOODOOOOO
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t SOURCE FOR
2 ORMATICS OF

& Caowsa |Jser registration form

_ #First/Given rame *Last/Fami ly rame
RINGS | Soka

Gender
male A

*E-mai |

Professional title or position in orzanization
|5tudent

[rst itut ion/8F il iat ion/Compansy
|Soka University

bddress

Soka Universitw, 1-236 Tangi-cho, Hachioji
City, Tokyo

4

*Count ry
[Jlapan v

Phone
| 0133000000000 |

#Password (6 to 16 character)

| ...... |

O 111 gobgbodboobgoboe-bbobooobuoobooboobooboong

OooooboooboooooooDbboED0OoDOODOOOOoOoDOoDOOOOn0n Submit
ooooobod
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Soka University, 1-236 Tangi—cho, Hachioji City, Tokyo

& i

& S5 Check your data
Mame RINGS Scka
Gender male
E-mail soka_rings@rings.ac.jp
Position student
Affiliation Soka University
Address
Country Japan
Phore O3—soooesone
Pasgword Fdkkdk

O 112, 0000000000000000b00b000bOo0bOpackbboonooong
OO000bO0b0000oobooboobUdObsendb0b0boooooooobobooooonog

CoDDDDDDODDDDD

Welcome RINGS Sokal!

open all | close all

£ RINGS Soka

DrawRINGS
Glycan Miner

GPR

Profile PSTMM
GlycoCT to KCF
GLYDEZ to KCF
IUPAC to KCF

KCF to LinearCode
KCF to LINUCS
KCF to Mol

KEGG GLYCAM 1D to KCF
LinearCode ta KCF
LINUCS to KCF

Total size : 0.00MB

Welcome to

@ Besounc for
INFoRMATICS OF

[ 3 -.jﬁlsg;mu AT

User registration form Feedback search

Search [GlycanMame v for |

| display "IO

¥ (o]

‘ Utilities

DrawRINGS: 20 Java—kased slvcan structure drawing tool for
generating KGF format and/or querving the RINGS datakase,
which current contains the zlycan structures from Glvcome—
DB and an internally curated data set from the literature.

Glycan Miner Tool implemented kased on Hashimoto et al
2008 for mining alpha—closed frecuent subtress from a set of
glycan structures

Glvcan Pathway Predictor (GPP) Tool: implemented kased
on Brambeck et al, 2005, which was later improved in
Krambeck et al., 2009, for dynamically computing the M-glvcan
biosynthesis pathway from a given glycan structure

Profile PSTMM Tool : generate glycan profiles from glycan
structure data which can be entered together with binding
affinity data, for example, for a particular biclogical sample

Documentation

e Help brief users manual for the tools and utilities provided

o What's new? latest updates

Downloads

GlycoCT to KCF: convert a glycan structure in GlvcoCT
format to KOF

GLYDE? to KOF: convert a glycan structure in GLYDEZ to
KCF

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

KCF to image: retrieve the image given a KCF

KCF to LinearCode: retrieve the LinsarCode format given a
KCF

KCF to LINUCS: retrieve the LINUDS format given a KOF

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

KEGG GLYCAN ID to KCF: retrieve the KCF for a given
KEGG GLYCAN 1D

LinearCode to KCF retrieve the KCF format given a
LinearCade

LINUCS to KCF convert a glycan structure in LINUCS
format to KCF

0113 g0b0bbobooboobuooboobobobobbooboobooboobo
obhoboodooboooboobooboobobbooboobooon
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Welcome RINGS Sokal!
SOURCE FOR
open all | close all ‘ ?[ﬂORMMIG OF

e & Glycan Miner

& RIMGS Soka

) DrawRINGS
IJ Glycan Miner - Data set name |N—Glycan |
3 Sfopﬂle S Please enter glycan structures in KCF format.
ENTRY GO0015 Glycan A
]J GlycoCT to KCF - NODF )
“{) GLYDEZ to KCF 1 ben 20 0 1
]J IUPAC to KCF i Glchic 12 I
~[) KCF to LinearCode - i ﬁ;gN.ﬂ\C _g 8
~[) KCF to LINUCS 5 Man -12 b
~[) KCF ta Mol 6 Man -2 5
“{] KEGG GLYCAN ID to KCF g glg“ﬁg :%8 _g
~[) LinearCode to KCF EOGE 7
~[]) LINUCS to KCF ; %E} ;_4
Total size - 0.00MB 3 4] 34 v
4 h:al 4:5 g

Or load it from disk [Z7ILEEIR |s@RanTOERA
alpha (value betwesn 0 and 1)
minimum support:

0114: 0000000 GlyeanMinerOO0O0O0O0O00O0O0O0ODODODOOOOOOOOOODODO
OO000 N-Glyean@ODODOKCFOOODODOOOOOOOODOOODODOOODODOOODOO
obobooboobooboobooboboobooboobon

Wakome RINGS Sokall § Fcurceror
{ ;GYCOME‘AT .
open all | close &l & o M ner ReSU|tS
£ RINGS Soka
) DrawRINGS alpha: 05
-3 Glyzan Miner Minsup: 3
=5 M-Glycan Subtrees: 1
&Input
&Output
0 PP No. P-value Name Support Subtree

) Profile PSTMM

) GlycoCT to KCF

u GLYDEZ to KCF

u IUPAC to KCF

) KCF to LinearCode

u KCF to LINUCS

) KCF to Mol

u KEGG GLYCAN 1D to KCF
) LinearCode to KCF

u LIMUCS to KCF

Total size - O0TME

1 0.000000e+00 STOOOOO 3

O 11.5: 0000000 GlyeceanMiner0 OO0 0000000 DOOO0OO0OOOOOODOODOOO
Oo0obooobooboo0boobooobooO0bo0oboobob0oboOoO Output
gbbobuoogobboooobbobdan
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Welcome RINGS Sokall
open all | close all

£ RINGS Soka
~[) DrawRINGS
=) Glycan Miner
=3 M-Glycan
&Input
ol Output
-] GPP
[ Profie PSTMM
~[) GlycoCT to KCF
[} GLYDEZ to KCF
d IUPAC to KCF
~[) KCF to LinearCode
[} KCF to LINUCS
~[) KCF ta Mol

d KEGG GLYCAM ID to KCF

[} LinearCode to KCF
IJ LIMUCS to KCF

Total size : 001MB

. I}Lsounct FOR

INFORMATICS OF

@ (Gurcomes at
Soka

Glycan Miner input data

K.CF to LinearCode

Download

Input structures

G00015

bi-2
-6
© bil-4 O bi-4 - hi- =
i
bi-2

bi-4 bl-2
O i
\4 —&

O 116 00000000 boboobudb0 mputd00ooooobo0booonoDo
OOO00OOboboOobDO DownloadDODODOOOODOOODOODOOODOOODOOODOODOO
OoboogbooooogbooboooGobbobooooobooobooooboooboo
gbobobooogoobobod
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Welcome Hirotaka Yasuokal!
open all | close all

£ RINGS Soka
@) Profile PSTMM
B3 Glycan Miner
B3 N-Glycan
élnput
&leput
@) KEGG GLYCAN ID to KCF
B#-{] KCF to LINUCS
@-{] LINUCS to KCF
®-{_] GlycoCT to KCF
#-(] KCF to LinearCode
{Z] LinearCode to KCF
@) DrawRINGS
@-{] GLYDE2 to KCF
@] IUPAC to KCF
®-{) GPP
-] KCFtoMol

Total size : 1 29MB

SOURCE FOR
ORMATICS OF
YEOMES AT

Soka

&
o

Glycan Miner input data

[ Glycaniviiner

v (GO]

GlycanMiner
ProfilePSTMM

KCF to LinearCode

Input structures

wil

G00015

GQoo16

G00017

bi-4

Asn

Welcome Hirotaka Yasuokal!
open all | close all

£ RINGS Soka
M-{ Profile PSTMM
E-£3 Glycan Miner
B3 N-Glycan
& Input
&Output
®-{2) KEGG GLYCAN ID to KCF
®-{Z) KCF to LINUCS
@] LINUCS to KCF
#-(] GlycoCT to KCF
#-() KCF to LinearCode
#-(]) LinearCode to KCF
{2 DrawRINGS
@-(] GLYDEZ to KCF
M) IUPAC to KCF
®-{] GPP
®-(J KCFtoMol

Total size : 1.29MB

SOURCE FOR
ORMATICS OF
YEOMES AT

Soka

&
o

Ll
oo
1
oo ooo

o 0 D et ) 0 ] T Y o S D et OO
[
[~
=
1

5:al  d:
Or load it from disk [ Z7NLERIR BRI T FHA
@HTML OTEXT

(Clear] [GetLINUCS

0 11.7: 000 GlycanMiner 00000000000 O0DODO KCFtoLINUCSOOOODODODODO
OOobooboooboobooooboooGobooboooboobbooooboooboo
gbobboobooboobooboobobbob
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Welcome RINGS Sokall . ?[souncs FOR
ORMATICS OF

® ST User detall

open all | close all

2 RINGS Soka
E| ) Glycan Miner
B M-Glycan
B3 GPP - Name RIMNGS Soka
[#+() FucTH
[#-{ ] a3FucT
1) Profile PSTMM
S z:jfy?[?;:;thKgpF E-mail soka rings@rings.ac.jp
. o
[} IUPAC to KCF
) KCF to LinearCode Position student
[} KCF to LINUCS
~[) KCF to Mol
d KEGG GLYCaM ID to KCF A{'ﬁ\iation Soka Uﬂiversity
) Linearcode to KCF
3 HINUES to ke Address Soka University, 1-236 Tangi—cho, Hachioji Gity, Tokyo
Total size : 1.09MB
Country Japan
[=][af=]
Phone 03— —xaox
Last login time 2011-02-16 16:20:31
Entry time 2011-02-16 16:00:40

O 118 000b0b00odboooboobooboboboooobooboobDoboonboUEditoO
gboboboodgooboooobbbooogn
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(b) ORdit0 0000000000000 0000000000000OO
2.000000000

() 0000000000000 O00DO0D0OCOODOODOOOODODOOOODODOOOO
(b OOODOODOOUOOOO0OOO0O0OOOOOOOO0OOOOOUOOOoOObOOOo

Wielcome RINGS Sokall ‘ ?gsougc( FOR
- INFORMATICS OF

open all | close all ' Q&;g.::m&hﬂ Data de'tail
£, RINGS Soka

~[] DrawRINGS .
3 =) Glycan Miner -

-3 N-Glycan MNarne |N'Glycan

E -[%Input

[ GPP Teool Glycanhiner
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