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jCGGDB GGDonto - Ontology for Genetic Diseases known to be related to

Glycan Metabolism
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Ontologies for genetic and infectious diseases known to be related to glycan
metabolism and glycan binding

Glyco-Disease Genes Database (GDGDB) and Pathogen Adherence to Carbohydrate Database (PACDB) were
developed by the Research Center for Medical Glycoscience. With the purpose to organize their information
and enrich their contents with data from other resources we designed and created GGDonto and PAConto
ontologies, respectively. These ontologies are based on the semantic web technologies and represented m 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.
GGDonto ontology

Genetic Glyco-Diseases Ontology (GGDonto): Ontology of Genetic Diseases related to Glycans
GDGDB ontology

RDF representation of the data from the Glyco-Disease Genes Database

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

| Introduction | GGDento & GDGDB ontologies | PAConto ontology | Link to databases |

GGDonto & GDGDB ontologies

User Interfaces

GGDonte and GDGDB ontologies

e SPAROT.-b3
= XML-based

RDF and documentation files

GGDonto ontology *E{;:I\: éhél\o_:)

ROFZ7AILELA—H A B TT—AMN

= Introduction

= Ontology description and definition of classes and properties in RDE/ XML
= Ontology description and definition of classes and properties in RDF/ Turtle
= Data in RDF/XML

g AIST 7 copwichs © 2015 ADGEDE & MIST . All Rights Ressrved./

Genelic Diseases, Tnborn
Metabolism, Inborn Errors
= Carbohydrate Metabolism, Inborn Errors (synthesis)
Pathogenesis
Genetic disorders of glycan synthesis (traditional lature)
Defects in N-glycan bimsyn thesis
Disorders of O-linked glycosylation
¥ Defects in glycolipid synthesis
= G‘Emahc i sum’ers of yi)lran synthesls (new nomendlature)
B (CDGs)

Defects in protein N g.fy-:mylatmn
Defects in protein o-glymsyla tion
Defects in gl lipid and glycosylphosphatidylinositol anchor gl
Defects in multiple glycosylation and other pab‘: ways

Hem:#rary disorders by systems

Genetic di of glycan synthesis (by signs and symp 5}
Diseases

Cardiovascular Diseases
Digestive System Diseases
Endocrine System Diseases
Eye Diseases
Female Urogenital Dis and Preqi y Ce
Hemic and Lymphatic Diseases
Male Urogenital Diseases
Musculoskeletal Diseases
Neopiasms
Nervous System Diseases
otDrf)rnolaJyngofoglc Diseases

ical Conditic Signs and
Resprra[‘my Tract Diseases
Skin and Connective Tissue Diseases
Stomatognathic Diseases
Immune System Diseases

®  Nutritional and Metabolic Diseases A
¥ Wounds and Injuries X M L,\ X 0)

A—HARTT—R

=i .lysasom\als'mmge Diseases (d'egradatmn)
= Pathogenesis
Genetic disorders of glycan degradation
Disorders of glycoprotein metabolism
Disorders of glycosaminoglycan metabolism
Disorders of . 5pbm gaflprd mtaboﬂsm and other lipid storage disorders
®  other di
Hereditary disorders by systm
®  Genetic disorders of glycan degradation (by systems, signs and symptoms)

Copyright © 2007-2013 Research Center for Medical Glycoscience, National Institute of Advanced Industrial Science and
Technology (AIST)
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http://acgg.asia/db/diseases/gdgdb
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[Aliases] Congenital disorder of glycosylation, type [g; CDG-Ig
= ALGILCDG
[Aliases] Congenital Disorder of Glycosylation, Type Is; CDG-I

RI SHENHEEREEDE RN
RELREERFOFME

*J*fﬂﬁn_wnahz'l’:‘tfﬁu
B, ZREHNBEPCIEEIE

[2&DT
TRIND,

WINFIREIND,

~ALGLCDG
= [Aliases] Congenitel disorder of glycosylation, type [k, CDG-Ik

ACGG-DB Genetic Glyco-Diseases Ontology (GGDonto) and Glyco-Disease Genes DataBase (GDGDB T
TRYRAL,
Genm Dums OEG].}W WabOhm IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 20 Lizt of Diseases E Search
, ;. . .su;le-d.b‘: l-al; ........ E
1 sasagascgatysreerereereseseanens L
[Aliases] ACG1B; Achondrogenests, Fraccaro type
H GDGDB
9. ALGIL-CDG
: [Aliases] Congenital Disorder of Glycosylation, Type Ip; CDG-Ip e
1 aLcnooe | Ty ‘& 2
WEEH B E DIEIE Tiﬁ,.,\% T

Disease Types by Metabolic Pathways
Congerutal Disorders of Glycosylation (CDGs)
Lysosomal Storage Diseases (LSDs)

Manifestation

5. ALGLCDG

[Aliases] CDG-1i; Congenital disorder of glycosylation, type Ii
E’. ALGICDG
: [Ahases] Congenttal disorder of glycosylation, type [d; CDG-Id
é. ALGSCDG

[Aliases] Congenital disorder of glycosylation, type Ic; CDG-Ie
3 ALGSCDG

[Ahases] Congenital disorder of glycosylation, type Iy CDG-In
b _arcocne

tYMIUTERAELTLS,
*Database
* Manifestation

27ty EERL-ERICEET HEEDAHZE
[ZRTRSED, BI77 Y MEDOBERIIANDEHELEH>TLNS, T7

Abdomial Pam
Adrenal Gland Diseases
Aurway Obstruction

Ontology Tree
(Genetic disorders of glycan degradation »
Genetic disorders of lycan degradation (by systems, igns and symptoms] é
Genetic disorders of glycan synthesis (by systems, signs and symptoms) )

* Disease Types by Metabolic Pathways
* Ontology Tree

(Genetic disorders of glycan synthesis (new nomenclature)
(Genetic disorders of glyean synthesis (fraditional nomenclature) »

hd -
(PWLSD)  Omtolozy for Disorders of Glycan Degradation (Lysosomal Storage Diseases); E

classified by pathway
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Ontology Tree i
Ontology Tree (Phl_GL)Heart Derects, Congenital []
Genetic disorders of glycan degradation » (PhT_GD)Heart Diseases = [+]
Genetic disorders of glycan degradation (by systems, signs and symptoms) » (PhT_GD)Cardiomegaly M
Genetic disorders of glycan synthesis (by systems, signs and symptoms) » . .
LU (by =y . ymptoms) | l (PhT_GD)Cardiomyopathies - 0
Genetic disorders of glycan synihesielac b O

(PhT_GD)Endomyocardial Fibrosis

Genetic disorders of glyean syi{ “Genetic discorders of glycan )
syntehesis(by systems, signs and (others) FAIZRAIA—ILLT ‘
symptoms)”’éf‘ﬁ(o (PhT_GD)Heart Failure ”(PhT_GD)'>-<Heart Diseases"’&&?ﬂ
(PhT_GD)Heart Valve Diseases 'd—éo

(PhT_GD)Pericardial Effusion

Genetic Diseasas of Glycan Metabolism

(W LY
“Phl T 1 0 List of Diseases filtered from 120 originally (Reset All Filters) Search
|(Pn| 5 sorted by: labels » f grouped as sorted

[(PW Glussuausssssssssssssassansannnnnnsn

(PW Gl 1. ALG1-CDG

10000 00

Database 17
[Aliases] Congenital disorder of glycosylation, type Ik; CDG-Ik
GDGDB =
2. ALG12-CDG
[Aliases] Congenital disorder of glycosylation, type Ig; CDG-Ig SELE O
2. ALG8-CDG M Etem
[Alizses] Congenitzl disorder of glycosylation, type Ih; CDG-Th Disease Types by Metabolic Pathways
4. ALG9-CDG Congenital Disorders of Glycosylation (CDGs)

[Aliases] Congenital disorder of glycosylation, type IL; CDG-IL
5. Cardiomyopathy, dilated, 1X
[Aliases] Dilated cardiomyopathy with mild or no proximal muscle weakness; Cardiomyopathy, dilated, 1X (CMD1X); FKT

Manifestation
M-CDG (cong. muscular dystrophy spectrum)

Anemia

5. Ehlers-Danlos syndrome, type VI

[Alizases] Nevo syndrome; Ehlers-Danlos syndrome, kyphoscoliotic type Aneurysm

“(PhT_GD) *Heart Diseases”|ZB8 &L 1=
FEHBELEDEEGMEERBED A M) AR
KRN D,

Ontology Tree 17

7. Fukuyama congenital muscular dystrophy Aneurysm, Dissecting

[Alizses] Muscular dystrophy-dystroglycanopathy (congenital with brain and eye anomalies), type A, 4 (MDDGA4); Fukuya
ma congenital muscular dystrophy (FCMD); FKTN-CDG (cong. muscular dystrophy spactrum)

Aneurysm, Ruptug

8. Muscular dystrophy, limb-girdle, type 21
[Alizses] Muscular dystrophy-dystroglycanopathy (limb-girdle), type C, 5 (MDDGCS); Limb-girdle muscular dystrophy type
21 (LGMD2I); FKRP-CDG (cong. muscular dystrophy spectrum)

-

(PhT_GD)Growth Disorders »
(PhT_GD}Hearing Loss
(PhT_GD)Heart Defects, Congenital
(PhT_GD)Heart Diseases «
(PhT_GD)Cardiomegaly
(PhT_GD)Cardiomyopathies -
(PhT_GD)Endomyocardial Fibrosis

9. Muscular dystrophy, limb-girdle, type 2M
[Aliases] Muscular dystrophy-dystroglycanopathy (limb-girdle), type C, 4 (MDDGC4); Limb-girdle muscular dystrophy type
2M (LGMD2M); FKTN-CDG {cong. muscular dystrophy spectrum)
10. PMM2-CDG
[Aliases] Congenital disorder of glycosylation, type Ia; CDG-Ia; Phosphomannomutase 2 deficiency; Jasken syndrome

OoOoOoxRO0O0O

X (PhT_GD): Ontology for Disorders of Glycosylation; classified by phenotype
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ACGG-DB Genetic Glyco-Diseases Ontology (GGDonto) and Glyco-Disease Genes DataBase (GDGDB)

Coneept Ul CONO00349 (Tree)
Name ALGI12-CDG TNTNDEBZEIRT L. &ET
. BEEICERARIO—ILT B,

Congenital disorder of glycosylation, type Ig
Disease name: Preferred Term CONGENITAL DISORDER. OF GLYCOSYLATION. TYPE Ig
Disease name: Preferred Term ABBR  CDGI1G

Disease name: Synonyms (from OMIM CDGlg

and MeSH) Congemtal disorder of glycosylation type 1G
CDGIg

UMLS CUI C2931001

OMIM DATA: Gene ALGI2

OMIM DATA: Gene Number 607144

ZThEhhiStanza*®, FTEROHTMLREE TWebR—IIZIRYALEHHES,

GGDonto: <div data-stanza=«http://acgg.asia/db/diseases/ggdonto» data-stanza-umls_cui="C2931001"></div>

GDGDB: <div data-stanza=«http://acgg.asia/db/diseases/gdgdb» data-stanza-omim_id="607143"></div>

Disease(NCBI): <div data-stanza="http://acgg.asia/db/diseases/gmncbi" data-stanza-umls_cui="C2931001"></div>

Gene(NCBI): <div data-stanza="http://acgg.asia/db/diseases/ginchi" data-stanza-gene_id="79087"></div>

Protein(UniprotKB): <div data-stanza="http://acgg.asia/db/diseases/uniprot/uniprot" data-stanza-uniprot_id="Q9BV10"></div>

ENZYME(Swiss-Prot): <div data-stanza="http://acgg.asia/db/diseases/uniprot/enzyme" data-stanza-ec_number="2.4.1.260"></div>
¥ Stanzal¥TogoStanza(http:/penge.com/togostanza/)DT—I 7L —LIZH>TRFEL BRI AMTRELZWeba i R—R U MEFA/A—Y)
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JCGGDB

GGDontoh gt 9% Stanza

OMIM phenctype MIM number 507143

W Disease&# (NCBI)

OMIM disease name

CONGENITAL DISORDER OF GLYCOSYLATION, TYPE Ig

GGDonto

Disease name {from UMLS
sources)

Cengenital discrder of glycosylation type 1G (MSH)

Concept UI CON0D349 (Tree)
Name ALG12-CDG
Aliases C0GIg

Congenital disorder of glycosylation, type Ig

Disease name:  Prefemed Term

CONGENITAL DISORDER QF GLYCOSYLATION, TYPE Ig

Symptoms, signs and
abnormal clinical and
laboratory findings (from
MedGen sources)

Abnormality of immune system physiclegy (HPO) link
Cognitive impairment (HPQ) link

Muscular hypotonia (HPO) link

Genital abnormalities (OMIM) link

OMIM Gene MIM number

Genel&#H (NCBI)

c07144

Gene name

ALG12, alpha-1,6-mannosyltransferase

Gine Symbel

ALG1Z

Number

Disease name:  Prefemed Tem  CDGIG

ABBR

Disase name:  Synonyms (from CDGIg

OMIM and MeSH) Congenital disorder of glycosylation type 1G
€06 Ig

UMLS CUr 2931001

OMIM DATA: Gene ALGIZ

OMIMDATA: Gene Number 607144

OMIM DATA:  Phenotype 607143

Symptoms, signs and abnormal
clinical and laboratery findings

Blindness {Vision loss)
Bane Diseases, Developmental
Nevelrnmental Misahiities

Peychomotor Disorders

Alais Gene Name

asparagine-linked glycosylation 12 homoleg (S. cerevisiae, alpha-1,6-mannosyltransferase); aspara
gine-linked glycosylation 12 homeleg (yeast, alpha-1,6-mannosyltransferase); asparagine-linked gl
ycosylation 12, alpha-1,6-mannosyltransferase homolog; asparagine-linked glycosylation protein 1
2 homelog; dol-P-Man dependent alpha-1,6-mannosyltransferase; dol-P-Man:Man(7)GlcMAc(2)-PP-
Dol alpha-1,6-mannosyltransferase; dolichyl-P-Man:Man(7)GlcNAc{2)-PP-dolichal alpha-1,6-mannc
syltransferase; dolichyl-P-Man:Man{7)GlcNAc| 2)-PP-dolichyl-alpha-1,6-mannosyliransferase; dolich
yl-P-mannose: Man-7-GlcNAc-2-PP-delichyl-alpha-&-mannosyltransferase; mannesyltransferase AL
12 hemolog; membrane protein SB87

Alias Gene Symbaol

CDGL1G; ECM39; PP14673; hALG1Z

Lecus 22g13.33
Gene Id 79087

' Protein{&#H; (UniProtKB)
UniProt Accession number QeBvV1o e —

Link to the GlycoGene Database

References + HH. Freeze and H. Schachter. Genetic Disorders of Glycosylation. 2009;585-600. Table 42.1 Genetic defects of glycan synthesis in humans

» HH. Freeze. Genetic defects in the human glycome. Nat Rev Genet. 2006;7(7):537-5L. Table 2. Human diseases caused by genetic defects in N-glycosylation pathways

LA DU UGS A s, o s e

+ T. Hennet. Diseases of glycosylation beyond classical congenital disorders of glycosylation. Review. Biochim Biophys Acta. 2012;1820(9):1306-17. Table 1. Diseases of glycosylation
GDGDB (ID)
Link to the Glyco-Disease Genes 41
Database
GGDB (Gene Symbal) e

UniProt Entry name

ALGLZ_HUMAN

GDGDB ID

Disease names

)
- 1 GDGDB 'I

CDG Ig {Congenital Disorder of Glycosylaticn type Ig)

Protein Recommended Name

Dol-P-Man:Man(7)GIcNAC{ 2)-PP-Dol alpha-1,6-mannosyltransferase

Protein Function

Adds the sighth manncse residue in an alpha-1,6 linkage onte the dolichol-PP-cligosaccharide prec
urser (dolichal-PP-Man{7)GIcMAc(2)) required for protein glycosylation.

Pathocgenesis

Hypotonia, severe psychomotor retardation, seizures, feeding difficulties, facial dysmorphy,
coagulopathy Glycoforum -Beyond Glycogenes, Dr. Hudscn H. Freeze
http:/fwew ghycoforum_gr jp/science/glycogenes/08/08E _htmi

Catalytic Activity

Dolichy| beta-C-mannosyl phosphate + D-Man-zalpha-(1->2)-D-Man-alpha-(1->2)-D-Man-alpha-{1-
>3)-(D-Man-alpha-({1->2}--Man-alpha-{ 1- > 3)-D-Man-alpha-( 1- >8] }-0-Man-beta-{1- >4)-D-GlcN
Ac-beta-(1->4)-D-GlcMAc-diphesphedolichal = D-Man-alpha-{1->2)-D-Man-alpha-{ 1->2)-D-Man-al
pha-({1-=>3}-(D-Man-alpha-{1->2}-D-Man-alpha-{1- > 3)-(D-Man-alpha-(1->6))-D-Man-alpha-{ 1-
>6))-D-Man-beta-(1->4)-D-GlcNAc-beta-( 1- > 4)-D-GlcNAc-diphesphodalichel + dolichyl phosphat
e

OMIM phenctype

CONGENITAL DISORDER OF GLYCOSYLATION, TYPE Ig; CDG1G

Gens names

OMIM phenctype mim number &07143

asparagine-linked glycosylation 12, alpha-1,6-mannosylitransferase homolog (5. cerevisiae)

EC Number

2.4.1.260

w Enzyme|&#R(Swiss-Prot)

Official gene symbol

ALGLZ

Accepted Name

Dolichyl-P-Man: Man( 7 )GlcNAc] 2)-PP-dolichel alpha-1,6-mannosyltransferase

Alias gene symbol

ECM39; hALG12; MGC3136; PP14673; MGC111358

Locus

22q13.33

Link

MNCBI Gene : hito://www.ncbi.nim.nih.gov/gene/79087
GGLB - hitp://jcggdb_jp/rcmg/ggdb/Hemolog?cat=symbol&symbel=ALG12

Reaction catalysed

Dolichyl beta-D-mannosyl phosphate + D-Man-alpha-(1->2)-D-Man-alpha-(1->2)}-D-Man-alpha-{ 1-
>3)-(D-Man-alpha-{1->2}-D-Man-alpha-{ 1- > 3)-D-Man-alpha-( 1- &) }-D-Man-beta-{1-=4)-D-GIcN
Ac-beta-(1->4)-D-GlcNAc-diphesphodalichal = D-Man-alpha-(1->2)-D-Man-alpha-{1->2)-D-Man-al
pha-{1-=>3}-(D-Man-alpha-({1->2}-B-Man-alpha-{1- > 3)-(D-Man-alpha-(1->6))-D-Man-alpha-{1-
>6))-D-Man-beta-(1->4)-D-GlcNAc-beta- [ 1- =4 )-D-GlcNAc-diphosphodclichol + dolichyl phosphat
e
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