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S1 Data table structure
	
[image: image1.emf]ARTICLE

RFERENCE

PROTEIN_

COMPLEX

SUGAR

LIPID

DISEASE

EVENT

PROTEIN GENE

CHEMICAL_ASSAY

CELL_ASSAY

INVIVO_ASSAY

FUNCTION_ASSAY

INVIVO_ACTIVITY

EXPRESSION

ASSAY

OBJECT

SYNONYMS

ACTIVITY

FUNCTION


◎OBJECT
	

	OBJECT_ID
	an arbitrary ID for OBJECT

	TYPE
	any of the following: protein, protein complex, lipid, sugar, nucleotide, sugar nucleotide, event, proteoglycan, glycosaminoglycan, disease, gene, peptide, other

	NAME
	name of OBJECT

	COMMENT
	special mention for OBJECT

	
	

	◎SYNONYMS
	

	NAME
	name of OBJECT that has synonyms

	SYNONYMS
	their synonyms

	
	 

	◎SUGAR
	

	OBJECT_ID
	OBJECT_ID for sugar(OBJECT TYPE)

	CLASS
	any of the following: monosaccharide, oligosaccharide, N-glycan, O-glycanから選択

	KEGG
	the KEGG ID that links to KEGG Glycan(http://www.genome.jp/dbget-bin/www_bfind?glycan)

	
	

	◎FUNCTION
	

	FUNCTION_ID
	an arbitrary ID for FUNCTION

	A
	OBJECT_ID

	RELATION
	a verb which expresses a relationship between A and B

	B
	OBJECT_ID

	DESCRIPTION
	descriptions of FUNCTION

	LOCATION
	special location for FUNCTION

	COMMENT
	special mention for FUNCTION

	
	　

	◎FUNCTION_ASSAY
	

	FUNCTION_ID
	the corresponding FUNCTION_ID 

	ASSAY_ID
	the corresponding ASSAY_ID 

	
	

	◎PROTEIN
	

	OBJECT_ID
	OBJECT_ID for protein(OBJECT TYPE)

	FUNCTIONAL_CLASS
	the EC number links to ExPASy( http://www.expasy.org/enzyme/)

	STRUCTURAL_CLASS
	example) type1 membrane protein

	FUNCTIONAL_GROUP
	example) N-glycan processing enzyme

	COMMENT
	special mention for PROTEIN

	
	 

	◎PROTEIN_COMPLEX
	

	PROTEIN_COMPLEX_OBJECT_ID
	OBJECT_ID for protein complex(OBJECT TYPE)

	PROTEIN_OBJECT_ID
	the corresponding OBJECT_ID for protein

	
	 

	◎GENE
	　

	GENE_ID
	OBJECT_ID for gene(OBJECT TYPE)

	GENENAME
	name of GENE

	OBJECT_ID
	the corresponding OBJECT_ID for protein

	ORGANISM
	a name of organism that the gene comes from

	GB_PROTEIN
	GENBANK_ID(protein) links to Genbank(http://www.ncbi.nlm.nih.gov/Genbank/index.html)

	GB_MRNA
	GENBANK_ID(mRNA) links to Genbank(http://www.ncbi.nlm.nih.gov/Genbank/index.html)

	GB_GENOMIC
	GENBANK_ID(genome) links to Genbank(http://www.ncbi.nlm.nih.gov/Genbank/index.html)

	
	

	◎LIPID
	

	OBJECT_ID
	OBJECT_ID for lipid(OBJECT TYPE)

	CLASS
	any of the following: Simple lipid, Glycerophospholipid, Sphingophospholipid, Glycoglycerolipid, Sphingoglycolipid

	
	

	◎DISEASE
	

	OBJECT_ID
	OBJECT_ID for disease(OBJECT TYPE)

	OMIM_number
	OMIM_number links to OMIM(http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM)

	
	

	◎EVENT
	

	OBJECT_ID
	OBJECT_ID for event(OBJECT TYPE)

	COMMENT
	special mention for EVENT

	
	

	◎ASSAY
	 

	ASSAY_ID
	an arbitrary ID for ASSAY

	ASSAY_TYPE
	any of the following: CHEMICAL_ASSAY, CELL_ASSAY, INVIVO_ASSAY

	COMMENT
	special mention for ASSAY

	
	

	◎ACTIVITY
	

	OBJECT_ID
	OBJECT_ID for protein(OBJECT TYPE) that shows Km value

	DONER_SUBSTRATE
	a name of doner substrate: examples) UDP-Man,　GDP-Fuc etc

	KM_DONER
	Km value of a doner substrate

	ACCEPTER_SUBSTRATE
	a name of accepter substrate

	KM_ACCEPTER
	Km value of an accepter substrate

	COMMENT
	special mention for ACTIVITY

	ARTICLE_ID
	the corresponding ARTICLE_ID

	
	

	◎INVIVO_ACTIVITY
	

	OBJECT_ID
	OBJECT_ID for protein(OBJECT_TYPE) that shows activity in vivo

	ORGANISM
	a name of organism

	TISSUE
	a name of tissue: example) liver ,skin etc

	LEVEL
	examples) high, low, normal, weak, NO etc

	TERM
	examples) child, fetal etc 

	COMMENT
	special mention for INVIVO_ACTIVITY

	ASSAY_ID
	the corresponding ASSAY_ID

	
	

	◎CELL_ASSAY
	　

	ASSAY_ID
	ASSAY_ID for CELL_ASSAY(ASSAY_TYPE)

	CELL_NAME
	a name of cell line

	CELL_ID
	cell ID links to CELL_BANK（http://www.brc.riken.jp/lab/cell/)

	ORGANISM
	a name of organism that the cell line comes from

	TISSUE
	a name of tissue: examples) liver ,skin etc

	GENOTYPE
	examples) GnT-III knockout, B3-GalT-3 over expression etc

	COMMENT
	special mention for CELL_ASSAY

	
	 

	◎CHEMICAL_ASSAY
	

	ASSAY_ID
	ASSAY_ID for CHEMICAL_ASSAY(ASSAY_TYPE)

	CHEMICAL_CONDITION
	descriptions of conditions for CHEMICAL_ASSAY

	COMMENT
	special mention for CHEMICAL_ASSAY

	
	

	◎INVIVO_ASSAY
	

	ASSAY_ID
	ASSAY_ID for INVIVO_ASSAY(ASSAY_TYPE)

	ORGANISM
	a name of organism

	GENOTYPE
	examples) GnT-III knockout, B3-GalT-3 over expression etc

	
	

	◎EXPRESSION
	

	OBJECT_ID
	OBJECT_ID for protein(OBJECT_TYPE) or  gene(OBJECT_TYPE)

	ORGANISM
	a name of organism

	TISSUE
	a name of tissue

	LEVEL
	expression level: examples) high, low, normal, weak, NO etc

	TERM
	expression term: examples) child, fetal etc 

	COMMENT
	special mention for EXPRESSION

	ASSAY_ID
	the corresponding ASSAY_ID

	
	

	◎ARTICLE
	

	ARTICLE_ID
	an arbitrary ID for ARTICLE

	PM_ID
	PubMed_ID links to PubMed(http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed)

	YEAR
	a publication year

	TITLE
	a title of journal

	JOURNAL
	an abbreviation of journal

	VOLUME
	a volume of journal

	AUTHOR
	a name of first author

	
	

	◎REFERENCE
	

	ARTICLE_ID
	the corresponding ARTICLE_ID

	ASSAY_ID
	the corresponding ASSAY_ID 

	
	

	
	


S2 List of verbs in Glyco-Net
	a simple verb that shows a relationship between A and B
	
	

	
	
	

	Category I

	evaluation-verbs
	determine
	enable
	
	

	Category II 

	development-verbs
	become
	develop
	express
	overexpress

	induction and production-verbs
	catalyze
	cause
	induce

	produce
	stimulate
	lead to
	
	

	increase and promotion-verbs
	activate
	dramatic increase
	accelerate

	attack
	enhance
	grow
	increase
	potentiate

	elevate
	promote
	reactivate
	transactivate
	upregulate

	decrease and inhibition-verbs
	abolish
	abrogate
	block

	inhibit
	competitive inhibit
	noncompetitive inhibit

	strongly inhibit
	reduce
	resist
	is resistant to
	impair

	inactivate
	degrade
	slow
	decrease
	deactivate

	downregulate
	lose
	suppress
	
	

	alteration-verbs
	recover
	abnormalize
	alter
	change

	trim
	dehydrogenate
	deoxygenate
	deplete
	galactoylate

	worsen
	hydroxylate
	is deacetylated
	isomerize
	knockout

	shift to
	metastasize
	modify
	mutate
	phosphorylate

	transcript
	transfect
	transport
	
	

	Category III

	relationship-verbs
	correlate with
	involve
	involve in
	relate to

	is associated with
	
	
	
	

	property-verbs
	accumulate
	is essential for
	direct
	exist in

	require
	have
	is a ortholog of
	is a
	consist of

	separate
	is in
	is on
	lack
	locate in

	survive
	need
	organize
	rate-limit
	release

	function-verbs
	a link to
	B link to
	link to
	adhere to

	accept
	bind to
	compensate for
	control
	correct

	stabilize
	donate
	don't accept
	don't recognize
	form

	recognize
	govern
	regulate
	target
	

	Category IV

	method-verbs
	add to
	crystallize
	(total 110 verbs)
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This picture shows the data structure of the function database.

These are all separated tables.

One by one relations of the function are recorded in this table (function).

Each object constructing the functions is recorded in the object table.

Information about assay, results of assay, and reference are recorded in these tables.










