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What Are You Talking About?

- Communication needs shared standards (language, grammer, vocabulary, ...)

- To avoid misunderstanding definitions _ are required (What is a compound?)

- Accurate denotations _ should be selected precisly without ambiguity

- A controlled vocabulary _ is unambiguously defined and standardized

You have to speak the same language to communicate



What Are You Talking About?
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- People can communicate even though they speak different languages when
using a dictionary

- a matching in a dictionary is an ANNOTATION

- Pointing to the word in the dictionary is annotating the word

Annotation:
Entity Data Type URI |dentifier Qualifier
Stuhl German Dictionary Page...Line... IS_a
Semantics can be found there: Unique Resource

= Chair |dentifiers
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Entity Data Type URI @Identifier Qualifier
Stuhl German German Dictionary Pagel0,Line44 IS
Stuhl German German Dictionary Pagel4,Line23 isVersionOf
(furniture)

Enzyme PubMed urn:miriam:pubmed 16333295 isDescribedBy
Protein  UniProt urn:miriam:uniprot P32494 IS
Complex UniProt urn:miriam:uniprot P32494 hasPart
Reaction SABIO Reaction urn:miriam:sabiork.reaction 75 IS
Reaction EC code urn:miriam:ec-code 1.1.1.1 isVersionOf

The identifiers for each resource must be unmodifiable/perennial

(not a name that can change like entry names or synonyms)
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Annotations

Quallfler
Element: Annotation
Entity, Process...

represents represents

Blologlcal entity Biological entity
B
Relatlonshlp

€.g. Reaction: isVersionOf . L R
NAD+ + 1-Hexanol <-> =———— E-Cg:-lE]r-\Zly;-nath activity:
NADH + Hexanal + H+ I




et

EML NN
- ” SABIO-RK

Annotations

It is all about REPRESENTATION and MAPPING
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| Proposed Annotation Standard

PERSPECTIVE
MIRIAM -

Minimum Information Requested In the
Annotation of biochemical Models

. Minimum information requested in the annotation of
biochemical models (MIRIAM)
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Annotation Qualifiers
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BioModels qualifiers:

Model gualifiers:
°|S:
e isDescribedBy

Biology qualifiers
°iS:

» hasPart :

e isPartOf :

* isVersionOf

e hasVersion :

e isHomologTo :

e isDescribedBy

Wwww.ebl.ac.uk/miriam



Controlled Vocabularies and Ontologies

- To unambiguously identify entities or terms used in a resource or model

- Facilitate the search, interpretation, comparison and merging of the data

- Permit a matching with other database resources based on shared vocabulary

- Facilitate the integration of different database entries into kinetic models

Some Biomedical Ontologies:

ChEBI (Chemical Entities of Biological Interest): dictionary and ontological
classification of molecular entities focused on ‘small’ chemical compounds

Gene Ontology (GO): cotrolled vocabularies for molecular functions, biological
processes and cellular components of gene products

Systems Biology Ontology (SBO): controlled vocabularies and ontologies for
systems biology, especially in the context of computational modeling

NCBI taxonomy: controlled vocabulary and classification of organisms



Chemical Ontology: ChEBI




Chemical Ontology: ChEBI




Systems Biology Ontology: SBO
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Annotations and Controlled Vocabulary

Infosource
* PubMed ID
o title
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Cross-Linking External Databases

Literature

Database
Protein @ 4

Database

Chemical \
Databases \
§
\




SABIO-RK
Cross-Linking Databases: Enzyme

Biochemical
Databases

AN




SABIO-RK
Export of Annotated Data in SBML
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Annotation of Entities in SABIO-RK

Annotations shown to the user:
Chemical compounds to KEGG compound, ChEBI, CAS and PubChem
Enzymatic activities(EC) to Expasy, KEGG enzyme, IntEnz, IUBMB, Reactome
Reactions to KEGG reactions, SABIO-RK reaction and EC

Enzyme protein complexes to UniProt/Swiss-Prot

Cellular locations (compartments etc.) to Gene Ontology (as query link)

Publications (data sources) to PubMed

Organisms to NCBI taxonomy

Kinetic law types and parameter types to SBO (Systems Biology Ontology)

Species role (substrate, product, modifier, etc.) to SBO

More annotations following the MIRIAM standard are planed ...



Controlled Vocabularies in SABIO-RK

Lists of values (LOV) or search functions in the inp ut interface:

Biochemical reactions and species (compounds) as search function

Species roles (e.g. substrate, product, modifier, ...)

Organisms (NCBI taxonomy), tissues (BRENDA tissue) and cellular locations

Kinetic law types (e.g. ,Competitive inhibition‘ or ,Sequential ordered Bi Bi)

Parameter types (e.g. Km, kcat, Vmax, Ki, Kd, rate constant, pH,...)

Parameter units (e.g. mM, uM, 1/s, nmol/min, U/(h*mg) ...)

~Semi-controlled“ notation standards:

- Kinetic law equation (analyzed for mathematical correctness when entered)

- Enzyme variants (e.g. wildtype, mutant E540K, wildtype isoenzyme PFKL ...)
- Protein complex of the enzyme: e.g. (Q6UG02)*4 for a hometetramer

- Recombinant enzymes: e.g. ,expressed in Escherichia coli BL21(DE3)’

- Buffer composition in the experimental setup




SABIO-RK
Database Population: Controlled Vocabulary

Lists of values (LOV) SABIO-RK

\ Input Interface



