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jCGGDB PAConto ontology - RDF representation of the PACDB data and Ontology of
Infectious Diseases known to be related to Glycan Binding
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Ontologies for genetic and infectious diseases known to be related to glycan —<rdf:RDF xml:base="rtp.//jcgadb jp/roif/diseases/ paconto-schema >

. N <!— Ontology description —>
metabolism and glycan binding —CowlOntology rdfabouts. http:// jcgedbjp/ rdf/diseases/ paconto-schema> paconto-schema.rdf
<owlversionlnfo xml Iang‘ en>v.1 < /owl:versionInfo>
Glyco-Disease Genes Database (GDGDB) and Pathogen Adherence to Carbohydrate Database (PACDB) were —<dcttitle xmllang="en"> RD Fj?’r ) l/
developed by the Research Center for Medical Glycoscience. With the purpose to organize their information and Usatb"_gle”fdherence 1 Carbohydrate DataBase (PACDB) and Ontology (PACero)
enrich their contents with data from other resources we designed and created GGDonto and PAConto cttitle

—<dctdescription xmllang="en">
PACornte is the ontology and RDF represertation of the data from the Pathogen Adherence to Garbohydrate Database (PAGDE)
PACDB was created by Research Center for Medical Glycoscience (RGMG) and released in April 2010, PACDB provides information

ontologies, respectively. These ontologies are based on the semantic web technologies and represented in RDF.
‘We hope that these ontologies and databases will help the users to better understand the etiology, pathogenesis

and manifestations of the diseases known to be related to glycan metabolism and glycan binding on about 1700 lectin-ghycan interactions. Also, the PACDE provides information on pathogenic microorganisms, glycan ligands, and on
- = = about 100 infectious diseases, in the pathogenesis of which the interaction of microbial ghycan-binding proteins and glycans with host
GGDonto ontelogy ghrcan ligands plays an important role
i . . . . . </det:description>
Genetic Glyco-Diseases Ontology (GGDonto): Ontology of Genetic Diseases related to Glycans —
GDGDB ontology —<dct:source xmllang="an >
3 Path Adh to Carbohydrate DataE: PACDB). http://] b.j h/PACDB.cgi
RDF representation of the data from the Glyco-Disease Genes Database arnogsn erence to Carbohydrate DataBase ) p:/ {icgglb jp/search/| <

</dctsource>
—<det:contributor xmllang="en">
MNational Institute of Advanced Industrial Science and Technology, Biotachnology Research Institute for Drug Discovery, Glycosciance
and Glycotechnology Research Group
</dctcontributor>
<dctcreator xmllang="en >Elena Solovieva</dctcreator>

PAConto ontology
Ontology and RDF representation of the data from the Pathogen Adherence to Carbohydrate Database

| Introduction | GGDonto & GDGDB ontologies | PAConto ontology | Link to databases <dectcreator xmllang="an">Toshihide Shikang r :
<detcreator sanklang="=n">Noriaki Fujita</d P ve— el ]
<dctcreator xmllang="er">Hisashi Narimats: ::’::‘:w - Shbsciaaimi
<dct:publisher> httn://icgedb.jnd /dctpublishe —
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= Ontology description and definition of classes and properties in RDF Turile +CowlGlass rdf:about= #TargstTissueshndCells g
= Data in RDF/XML + {owl-Class rdf:ahoutiﬂ#M\crob\a\GlycaM’Bmdmgp
- Deerrie s e e Tl +<owl-Class rdfabout="#GhcansPACDE>< fowl e — ® w e
— +<owl:Class rdfabout="#LigandsStructuralFeatu * ¢ Gyean CYPo——— | S e Reference!
+ <owl:Class rdfabout="#GlcoEnitopesPACDE > Loma il
+{owl:Class rdfabout="#StructuralPartMames > A

+ <owl:Class rdfabout="#Pz

+<owl-Class rdfabout="#0r ~ > * @ ‘Pamogen ~ | ® Moot | ~
+ <owl:Class rdfabout="#5= ;d -~ |~ D v a) \ il e mj Los' | | > ::‘,:m
g AIST 7 Copyrisht @ 2015 ACGEDE & AIST. Al Rights Reserved ./ () KNEIRETN| + < owl: C|555 rdfahout— 4G

[

|* # Morobiat Lactin
| fom

BARBEHEFEHET—IR—X  Japan Consortium for Glycobiology and Glycotechnology DataBase



JCGGDB PAConto >/ b —
NERESMERDIEFR) Y —R

=

MEEEYFANSDORRIZKY . EEDIEIK
PREEORBIRESTIBRDORIE. HEHE

A LHEE)AUREICEATHEROBE
EEnEEZEITL., HEHRBEDREREICEET S
AobOo—FHEEL-,

EALTNAARLTULNAPACDBT —4R—
ADT—RDRDFIE

S

HESH B E D R IE D IFER

~

PACDBIZ (&, #905" % ©#9120I12H & SRR AKIZDLVTD — 0 Lt 3 s
BRARFEN TS, -2 s

= L:—le = *‘_X o)us 7,-35
BREESISRITRREK(NITUT. I/ LR EHE. st N=ZANDY 2 71EH
TArIT)DLIFUOEZTDLIFUNEET HBEE (AR b o - = -
EENY) BRSSO B OHEIRE (UH VR DESE RS i

LTS, T ERHDT—AR—2Z ;
TE: DIESEY AR (A D IER)

SR T 1= <AL DR Y —R e
Classifications (Glycan ID, Motif ID)
e v
FREOLYFL D5 EE A S
YER T 310125 E L=k « \| \‘ ‘ rGlycoEpitOpeJ7'—’5"*—$
- REONELES—FoMABOnESEE O € ( )
scentiic erature| (e B2 5% 1L tE Y —2 GlycoEpitope DB
v
MeSH

\ UMLS 4} 88D 'MonosaccharideDB |
T—BR—Z

UMLS - Unified Medical Language System

MeSH - Medical Subject Headings vocabulary NCIT —"

NCIT - National Cancer Institute Thesaurus
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fRIRIK: Causes R
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Diseases
97 concepts

Species
C db
127 concepts for species SR by

372 concepts for subspecie

Tropism (tissue/cell tropism of

the microorganism)
[ pacon:describedInRef ] SE X
- —_— =,
EBR.MXEF
Occur in organism k
(occurrence of microbial SN . References
lectins in microorganism) 57 JFU‘)jf‘;H]Hﬂ ' Target Sources 214 concepts
/ HiRe ., ME 225 concepts
BREDLIF2:LIF A, Interaction (Lectin—carbohydrate interactions)
-~ L= =N =
LOFUEEETOEETRS (glycan recognition by microbial lectins)
Lectins (from PACDB: the interaction of microbial lectins [ . ]
741 concepts with glycans - Binding / Not Binding) PRSI OS NS

Glycans
402 concepts

[ pacon:pathAdherMolForm ]

Affinity (The affinity of sugars to lectins)

from PACDB: the interaction of microbial lectins = i A | [ LS
Lectin forms f/vith glycans - Binding / Not Binding) ;Eé%g%;%%%%%

26 concepts = RIRIAKDLIFU LIFUDRER
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JCGGDB PAContoD by T R—o http://acgg.asia/db/diseases/pacdb
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1)) i 7TT % *;T% ﬂE j— ACGG-DB Pathogen Adherence to Carbohydrate DataBase (PACDB) and Ontology (PAConto) ;& %’2 [') 5& Et,\ °
BN A=a—, :
I- J':ﬁﬁ:éhélﬁ 445Llsmnhmmgmsms GEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
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R R {A D ScientificName &
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Actinobacillus plenropueumoniae (2)

PACDB provides information about the diseases, in the pathogenesis of which the interaction of microbial glycan-
binding proteins and glycans with host glycan ligands plays an important role
‘ (sys_mesh)  Classification of Diseases by Systems using MeSH (Medical Subject Headings) vocabulary
‘ (pathog mesh) Classification of Dizeases by Pathogens using MeSH
‘ (anim mesh) Classification of Animal Infectious Diseases using MeSH

1. Actinobacillus pleuropneumoniae serovar 1str. 4074 (strain)

[Pathogen Adherence Molecules] LPS

Diseases Classifications

1ZFzTy
7129 %&. ScientificName

TYARRDT IL—TkEh 3,
FvIENT ERERESND,

2. Actinobacillus pleuropnewmoniae serovar 2 str. 4226 (strain)

sh) D: by Systems »
[Pathogen Adherence Molecules] LPS (sys_mesh) Diseases by Systems

(pathog_mesh) Diseases by Pathogens »
(anim_mesh) Animal Infectious Diseases »
(others)

Actinomyces naeslundii (23)

1. Actinomyces naeslundii
[Pathogen Adherence Molecules] bactertal glycan-binding proteins:Unknown and fimbriae: Type 2-fimbriae

Diseases

SN NN NN N NN NN EEEEE NN EEEN NN EEEEEEEEEEEEER AEEEEEE

2. Actinomyces naeslundii ATCC 12104 (strain)
(missing this field)

[Pathogen Adherence Molecules] bacterial glycan-binding proteins Unknown and fimbriae:Type-2 fimbrial lectins (130-Da elycoprotein) A

[Diseases] Stomatognathic Disease/Oral Infection and Stomatognat rﬁ? Jﬁ 1 $ % % E *R j— é & I— ;ﬁ JE 1 $ 0) pdeficiency Syndrome (AIDS)

3. Actinomyces naeslundii genospecies 1 str. B-1-L (strain) l

[Pathogen Adherence Molecules] fimbriac Type 2-fimbriae b 7 ? > t Tﬁ-‘ I iﬁ\“ 0) *’Eﬁﬁ & 0) ﬁ}:& é y
4. Actinomyces naeslundii genospecies 1 str. B-2-G (strain) 'I‘HﬁE $&J 75§ ﬁ 7T: é *L é @ Y

[Pathogen Adherence Molecules] fimbrize Type 2-fimbriae

READ—E, RTAB®
g2 (%

[CEoTEEND,

5. Actinomyces naeslundii genospecies l.slr. P-10-A (strain) E Speces
E Bactersa »

IJ7EyMEERL-EE ICEET HRREDHZ [CRRSED, BI7L S| D)
YINEIDRERIFOREHLEGHTULVD, 77 2YMEILLTERAELTLS, P e

= Diseases Classifications * Diseases (oer)

* Species = Target sources

* Microbial Glycan-Binding Proteins = Pathogen Adherence Molecules Types T

* Glycans and Glycoconjugates Types T

* Monosaccharides (mainly for the mono- or disaccharide ligands and glycoepitopes) B By o

- Glycoepitopes H .

* Structural Features of Carbohydrate Ligands

BARBEHEFEHET—IR—X  Japan Consortium for Glycobiology and Glycotechnology DataBase



JCGGDB | FRIADLYF LB AIDEHEEDFEEESR y

ACGG-DB Pathogen Adherence to Carbohydrate DataBase (PACDB) and Ontology (PAConto)

“Diseases ¥ Stomatognathic Disease / Oral Infection E
(PO L a2 or i s R

e e e CE R LR LR EEE LR LR (o]

gG]ycans and Glycoconjugates Types 1 Monosaccharides ] Glycoepitopes ] Structural Features of Carbohydrate Ligands u
E Glycoconjugates » D-Neup3Ac e 2-3 Bialylparagloboside Fucosylated E
5 0 Baccharides » Fuc Agialo GM1 Sialylated » E
Gal v Blood Group A Type 1 v (others) .

4]. List of Interactions between Glycan and Pathogen Adherence Molecule.
ke L L L LR R L LELLELH

* sorted by PACDB_REF ID: faenby... » () grouped as sorted. &

PACDB REF.ID 47 PMID 2358461 Pathogen Adherence Molecule  bacterial glycan-binding proteins:Unknowm @ ) :
y F) :
Ligand Name A6 type 2 glycosphingolipid (A6-2) Target Source Dog =mall intestine E
Glycan Sequence  GalNAc(al-3)[Fuc(al-2)]Gal(b1-4)GIeNAC(b1-3)Gal(b1-4)Gle(bl-1)Cer :
Ligand Features  Oligoglycosylceramides / Fucosylated Epitope Blood Group A Type 2 ﬁ é "G%f; Ly
GLYCAN ID (JCGGDB) JCGG-STRO0S061 MOTIF ID (JCGGDB) ICGG-MOTIF4107 |

Ca Ca
‘aﬁOB—‘IB—SOB—".B— ‘aj_%o,s_a.g_

Blood Group AType 2

i
op
.
)

PACDBE REF.ID 47 PMID 2358461 Pathogen Adherence Molecule bacterial glycan-binding proteins:Unlmown

PACDB REFIDZE{R9 D & TargetSource  Mouse small ntestine
[STRREB DL OF > EHEEE D I
%:t/\' 5 *EJ 73\‘43_%75 én 5 o MOTIF ID (JCGGDR) ICGG-MOTIF4037
OB—438—108—4@B— OB—]B—A0B— 4@ —Ceramice

Asialo GM1

]

PACDE REF. ID PMIL Binding ./
* PACDB Refference ID * PMID = Pathogen Adherence Molecule * Binding = Ligand Name /

* Target Source = Ligand Features = Glycan Sequence * Epitope = JCGGDB-ID
* MOTIF-ID(on JCGGDB) * Size of Glycan

Ligand Name Aszialo-GMJ
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ACGG-DB Pathogen Adherence to Carbohydrate DataBase (PACDB) and Ontology (PAConto) N

M
Reference Microbial recognition of human cell surface glycoconjugates. Curr. Opin. Struct. Biol. 2008 Oct;18(5):567-76 =

=
PMID 18809496 5
s NN NN NN NN NN AN NN NN EE NN NN EEENEE NN NN NNEEENAENNEENNEENNEENNEENEEEEEEEEEEER
Q"N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NSNS E NN NSNS NN NS NN NN NN NSNS E NN NN NN NN NN NN NN NN NN NN NN NN NSNS E NN NN NN NN NN NN NN NSNS NN NN NN NN NN NN NS NN NENNENSENNEEEEEEEEEEEEEE T

:El Species [ Strain [E Lectin Type [=] Lectin Name [ Ligand Type [ Ligand Name E :
é Clostridium tetani A Influenza A virus o bacteria adhesins N Capsid proteins A Glycoconjugates ~ Blood group A antigen o~ E
4 Escherichia coli v Influenza B virus bacterial glycan-binding proteins y s Capsid VP1 Glycosphingolipids v Blood group A antigen analog .
E < > Murine N < > Cholera toxin N4 < > Blood group B antigen ) E
;lllllIlll'lIllIllllllllIllIllIrllllIllIlllllIlllllIllI'llllIlllllIllIlllllIllIlrlllIlllllIllIllIllIlllll‘llIlllllIlllllIllIlllllIlllllIllIlllllI‘lIllllllllllllllllllllllll:

19 List of Interactions between Glycan and Pathogen Adherence Molecule.
W NN SN NN NN NN NSNS EEEEEEEEEEEEEEEEEEER
sorted by: Species; then grouped as sorted M

BEsssssssssssssssssEssssssssEssEssssssssEssEssssssssesseenseestBRRRRLRALLLALLRALLLANY

T T T LTI L L L P PP TP P T TI T TITTT I T T T I T TP TTTI I I T I T I I ITIT T I I II T I T

Scientific Name Clostridium tetani Binding v
Type and Name toxins (exotoxins) Tetanus toxin (He fragment) Genomic Name

Ligand Name GT1b analog Target Source Synapse
Glycan Sequence
Ligand Features Trsialoglycosphingolipids / NeuSAc Epitope GT1b
GLYCANID (JCGGDB) MOTIF ID (JCGGDB) JCGG-MQTIF4055

®a2308—g
o239

;éo'e _‘.B_Eeramide

CTib

"ssssssssssssEssEEsEEeEEnEnnnnnnn”

[ Scientific Name Clostridium tetani
Type and Name bactenal glycan-binding proteins-Unknown Genomic Name

Ligand Name GT1 log Target Source Synapse
Glycan Sequence
Ligand Features Trisi

GLYCANID (JCGGDB)

zlycosphingolipids / NeuSAc Epitope GT1b
MOTIF ID (JCGGDB) JCGG-MOTIF4055

*Scientific Name(Microorganisms)
3] > p =1 ==
RIRAEDIL YT LHEHEDRE * Pathogen Adherence Molecule(Type and Name, Gemonic Name) * Binding

é'fﬁ#ﬁjﬁiiﬁ?éhéo * Ligand Name * Target Source * Ligand Features = Glycan Sequence * Epitope
* JCGGDB-ID * MOTIF-ID(on JCGGDB) - Size of Glycan
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