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Overview of LBS

I LBS features not presently found in SBML:
I Species modification sites.
I Complexes.
I Pattern-based reactions.
I Parameterised modules.

I Formal foundations:
I A type system.
I Semantics in terms of coloured Petri nets.
I Translation to SBML possible in some cases.
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Example: a module for transcription and translation

spec rnap;

module exp(

comp nuc, spec gene{act:bool}, spec prot

)
{

spec mrna;
pattern geneAct = gene{act=true};

nuc[
geneAct + rnap <-> geneAct-rnap
| geneAct-rnap -> geneAct + rnap + mrna

]

| nuc[mrna] -> mrna
| mrna -> prot

}



3

Example: a module for transcription and translation

spec rnap;

module exp(comp nuc,

spec gene{act:bool}, spec prot

)
{

spec mrna;
pattern geneAct = gene{act=true};

nuc[
geneAct + rnap <-> geneAct-rnap
| geneAct-rnap -> geneAct + rnap + mrna

]

| nuc[mrna] -> mrna
| mrna -> prot

}



3

Example: a module for transcription and translation

spec rnap;

module exp(comp nuc, spec gene{act:bool},

spec prot

)
{

spec mrna;
pattern geneAct = gene{act=true};

nuc[
geneAct + rnap <-> geneAct-rnap
| geneAct-rnap -> geneAct + rnap + mrna

]

| nuc[mrna] -> mrna
| mrna -> prot

}



3

Example: a module for transcription and translation

spec rnap;

module exp(comp nuc, spec gene{act:bool}, spec prot)
{

spec mrna;
pattern geneAct = gene{act=true};

nuc[
geneAct + rnap <-> geneAct-rnap
| geneAct-rnap -> geneAct + rnap + mrna

]

| nuc[mrna] -> mrna
| mrna -> prot

}



3

Example: a module for transcription and translation

spec rnap;

module exp(comp nuc, spec gene{act:bool}, spec prot)
{

spec mrna;
pattern geneAct = gene{act=true};

nuc[
geneAct + rnap <-> geneAct-rnap
| geneAct-rnap -> geneAct + rnap + mrna

]

| nuc[mrna] -> mrna
| mrna -> prot

}



3

Example: a module for transcription and translation

spec rnap;

module exp(comp nuc, spec gene{act:bool}, spec prot)
{

spec mrna;
pattern geneAct = gene{act=true};

nuc[
geneAct + rnap <-> geneAct-rnap
| geneAct-rnap -> geneAct + rnap + mrna

]

| nuc[mrna] -> mrna
| mrna -> prot

}



3

Example: a module for transcription and translation

spec rnap;
module exp(comp nuc, spec gene{act:bool}, spec prot)
{

spec mrna;
pattern geneAct = gene{act=true};

nuc[
geneAct + rnap <-> geneAct-rnap
| geneAct-rnap -> geneAct + rnap + mrna

]

| nuc[mrna] -> mrna
| mrna -> prot

}



3

Example: a module for transcription and translation

spec rnap;
module exp(comp nuc, spec gene{act:bool}, spec prot)
{

spec mrna;
pattern geneAct = gene{act=true};

nuc[
geneAct + rnap <-> geneAct-rnap
| geneAct-rnap -> geneAct + rnap + mrna

]

| nuc[mrna] -> mrna
| mrna -> prot

}



4

Example continued: using the module

(* compartment declarations: *)
comp cell vol 1E-14;
comp nucleus vol 1E-15 inside cell;

(* species declarations: *)
spec gene1{act:bool};
spec gene2{act:bool, dna:string};
spec protein1;
spec protein2;

(* use module to produce two proteins inside cell: *)
cell[

exp(nuc, gene1, protein1)
|exp(nuc, gene2, protein2)

]
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