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Biochemical Space (BCS) is a web-based framework for modelling and
analysis of biological processes. The concept of BCS forms a crucial part
of Comprehensive Modelling Platform (CMP) — a general platform for
computational modelling and analysis of biological processes. The main
goal of BCS is to simplify model-building tasks by providing a simple and
clear notation easily understandable by modellers and biologists.

In the context of the platform, Biochemical Space assembles compli-
cated quantitative models with an easy-to-understand, yet formal and
It allows to specify formal and well-
annotated reaction networks of chemical entities and elemental reactions.
It forms a basis for formal annotation of mathematical models.

compact qualitative description.

BioChemical Space

LOCATIONS: cyt

COMPOSITION: S | T definition

Entity Entity
ENTITY ID: KaiC ENTITY ID: KaiBC
STATES: STATES:

ENTITY NAME: circadian clock protein kinase KaiC

CLASSIFICATION: enzyme

DESCRIPTION: Monomer component representing a
core component of the circadian clock system.

LINKS: uniprot::Q79PF4, kegg::K08482, ncbi::AAM82686

ORGANISM: SYNPCC7942

annotation

LOCATIONS: cyt

COMPOSITION: KaiB.KaiC definition

ENTITY NAME: circadian clock protein KaiBC
CLASSIFICATION: enzyme
DESCRIPTION: Protein complex formed from KaiC and

KaiB proteins.
LINKS:

ORGANISM:

annotation

KaiC protein cytosol

\

serine residue
(phosphorylated)

S{u}::KaiC::KaiBC::cyt = S{p}::KaiC::KaiBC::cyt

serine residue
(unphosphorylated)

KaiBC complex

Hierarchical organisation of entities enables ‘zooming’
into individual parts of composite entities.

Visualisation

Process hierarchy

Model schemes

Annotated SBML export
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Analysis
Entity Rule
ENTITY ID: KaiB RULE ID: KaiBC form./diss.
STATES: RULE EQUATION:

LOCATIONS: cyt

COMPOSITION: definition

ENTITY NAME: circadian clock protein KaiB

CLASSIFICATION: enzyme

DESCRIPTION: Component of the circadian clock protein
system. It decreases the phosphorylation status of KaiC.

LINKS: uniprot::Q79PF5, ncbi::AAM82685 LINKS: ]
ORGANISM: SYNPCC7942 .
annotation annotation Model checklng
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® Modeller
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creates model

"KaiCieyt” + "KaiB::icyt” < "KaiC.KaiB::cyt”

MODIFIER: definition

RULE NAME: KaiC and KaiB protein complex formation

CLASSIFICATION: formation/dissociation

DESCRIPTION: A protein KaiB binds to protein KaiC
and forms a complex KaiBC.
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® consortium members

Parameter sets

Simulation

The rigorous core of BCS is called Biochemical Space Lan-
guage (BCSL) and is made by declaration of chemical entities

and reaction rules.

It combines state-of-the-art rule-based

= Ew ORI techniques with metadata formats developed in well-known an-
biological description notation databases. The language is formally defined including
of model operational semantics. BCS reflects SBML level 3 in general-
DATABASE ) ization of compartments in terms of a hierarchy of locations,
~
models to BCS

mapping
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model part
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export of existing
annotation file
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introducing entity states, and dealing with related combinatorial

explosion.

An example of existing application of BCS

at a website for

is available

modelling of cyanobacteria processes

B (https://www.e-cyanobacterium.org). The following proces-

upload missing and changed annotations ses of cyanobacteria are covered: environmental processes, res-
piration and photosynthesis, carbon concentrating mechanism,
circadian clock, and metabolism.
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