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Figure S4.1. – Database schema for data retrieved from KEGG. 

Figure S4.2. - Database schema for data retrieved from remote homology alignments for the genome 

annotation. 

Figure S4.3. - Database schema for storing data on the local similarity alignments between the genome 

and TCDB. 

Figure S4.4. - Database schema for the transport reactions generation database. 

Figure S4.5. - Database schema for the compartments prediction database. 

Figure S4.6 - KEGG Pathway map with enzymes and reactions coloured by merlin 2.0. 



Experimental and Kinet Data

substrate_affinity

compound_idcompound INT

protein_idprotein INT

substrate_affinity FLOAT

Indexes

PRIMARY

substract_FKIndex2

substrate_activity_FKIndex2

functional_parameter

compound_idcompound INT

protein_idprotein INT

parameter_type VARCHAR(50)

parameter_value FLOAT

Indexes

PRIMARY

inhibitor_FKIndex1

inhibitor_FKIndex2

experiment_turnover_number

experiment_description INT

compound_idcompound INT

protein_idprotein INT

turnover_number FLOAT

Indexes

PRIMARY

experiment_turnover_number_FKIndex1

experiment_turnover_number_FKIndex2

experiment_substrate_affinity

experiment_description INT

compound_idcompound INT

protein_idprotein INT

substrate_affinity FLOAT

Indexes

PRIMARY

experiment_km_FKIndex1

experiment_substrate_activity_FKIndex2

enzymatic_cofactor

compound_idcompound INT

protein_idprotein INT

prosthetic BOOLEAN

Indexes

enzimaticreactioncofactor_FKIndex1

enzimatic_cofactor_FKIndex2

enzymatic_alternative_cofactor

compound_idcompound INT

original_cofactor INT

protein_idprotein INT

Indexes

PRIMARY

enzimatic_reaction_alternative_compound_FKIndex1

enzimatic_alternative_cofactor_FKIndex2

effector

protein_idprotein INT

compound_idcompound INT

Indexes

PRIMARY

effector_FKIndex1

effector_FKIndex2

experiment_inhibitor

compound_idcompound INT

experiment_description INT

protein_idprotein INT

ki FLOAT

Indexes

PRIMARY

experiment_inhibitor_FKIndex1

experiment_inhibitor_FKIndex2

experiment_description

idexperiment INT

experiment_descriptional_factor_idexperimental_factor INT

value VARCHAR(255)

Indexes

PRIMARY

experiment_FKIndex1

experimental_factor

idexperimental_factor INT

factor VARCHAR(255)

Indexes

PRIMARY

Regulatory Data

ri_function

idri_function INT

symbol CHAR(2)

ri_function CHAR(20)

Indexes

PRIMARY

promoter

idpromoter INT

name VARCHAR(50)

absolute_position DOUBLE

Indexes

PRIMARY

regulatory_event

protein_idprotein INT

promoter_idpromoter INT

ri_function_idri_function INT

binding_site_position DECIMAL(15,6)

Indexes

PRIMARY

regulatory_event_FKIndex1

regulatory_event_FKIndex2

regulatory_event_FKIndex3

transcription_unit_promoter

promoter_idpromoter INT

transcription_unit_idtranscription_unit INT

Indexes

PRIMARY

transcription_unit_promoter_FKIndex1

transcription_unit_promoter_FKIndex2

metabolic_regulation

compound_idcompound INT

protein_idprotein INT

mode CHAR(1)

mechanism VARCHAR(25)

Indexes

PRIMARY

metabolic_regulation_FKIndex1

metabolic_regulation_FKIndex2

sigma_promoter

protein_idprotein INT

promoter_idpromoter INT

Indexes

PRIMARY

sigma_promoter_FKIndex1

sigma_promoter_FKIndex2

activating_reaction

reaction_idreaction INT

enzyme_protein_idprotein INT

enzyme_ecnumber VARCHAR(15)

Indexes

PRIMARY

activating_reaction_FKIndex2

fk_activating_reaction_enzyme1

aliases

idalias INT

class VARCHAR(2)

entity INT

alias VARCHAR(1200)

Indexes

PRIMARY

chromosome

idchromosome INT

name VARCHAR(15)

Indexes

PRIMARY compartment

idcompartment INT

name VARCHAR(25)

abbreviation VARCHAR(10)

Indexes

PRIMARY

compound

idcompound INT

name VARCHAR(255)

inchi VARCHAR(1500)

kegg_id VARCHAR(15)

entry_type VARCHAR(9)

formula TEXT

molecular_weight VARCHAR(100)

neutral_formula VARCHAR(120)

charge SMALLINT

2 more...

Indexes

PRIMARY

dblinks

class VARCHAR(2)

internal_id INT

external_database VARCHAR(150)

external_id VARCHAR(150)

Indexes

PRIMARY

dictionary

class VARCHAR(1)

aliases VARCHAR(250)

common_name VARCHAR(250)

Indexes

PRIMARY

entityisfrom

strain_idstrain INT

wid INT

Indexes

entityisfrom_FKIndex1

enzyme

protein_idprotein INT

ecnumber VARCHAR(15)

optimal_ph FLOAT

posttranslational_modification VARCHAR(100)

inModel BOOLEAN

source VARCHAR(45)

Indexes

PRIMARY

enzyme_FKIndex1

inModel

feature

idfeature INT

class VARCHAR(50)

description VARCHAR(1300)

start_position INT

end_position INT

Indexes

PRIMARY

gene

idgene INT

chromosome_idchromosome INT

name VARCHAR(120)

locusTag VARCHAR(45)

transcription_direction CHAR(3)

left_end_position VARCHAR(45)

right_end_position VARCHAR(100)

boolean_rule VARCHAR(200)

Indexes

PRIMARY

gene_name

gene_FKIndex1

pathway

idpathway INT

code VARCHAR(5)

name VARCHAR(120)

path_sbml_file VARCHAR(200)

image BLOB

Indexes

PRIMARY

name

pathway_has_reaction

reaction_idreaction INT

pathway_idpathway INT

Indexes

path_reaction_FKIndex2

pathway_has_reaction_FKIndex2

PRIMARY

protein

idprotein INT

name VARCHAR(255)

class VARCHAR(120)

inchi VARCHAR(255)

molecular_weight FLOAT

molecular_weight_exp FLOAT

molecular_weight_kd FLOAT

molecular_weight_seq FLOAT

pi FLOAT

Indexes

PRIMARY

idprotein

protein_composition

protein_idprotein INT

subunit INT

Indexes

PRIMARY

protein_composition_FKIndex1

reaction

idreaction INT

name VARCHAR(200)

equation VARCHAR(500)

reversible BOOLEAN

boolean_rule VARCHAR(400)

inModel BOOLEAN

isGeneric BOOLEAN

isSpontaneous BOOLEAN

isNonEnzymatic BOOLEAN

source VARCHAR(45)

originalReaction BOOLEAN

compartment_idcompartment INT

Indexes

PRIMARY

name

equation

reversible

fk_reaction_compartment1

reaction_has_enzyme

reaction_idreaction INT

enzyme_protein_idprotein INT

enzyme_ecnumber VARCHAR(15)

Indexes

PRIMARY

reactionhasenzyme_FKIndex1

fk_reaction_has_enzyme_enzyme1

sequence

idsequence INT

gene_idgene INT

sequence_type VARCHAR(10)

sequence TEXT

sequence_length INT

Indexes

PRIMARY

sequence_FKIndex1

sequence_feature

feature_idfeature INT

sequence_idsequence INT

start_position_approximate VARCHAR(10)

end_position_approximate VARCHAR(10)

Indexes

PRIMARY

sequence_feature_FKIndex1

sequence_feature_FKIndex2

stoichiometry

idstoichiometry INT

reaction_idreaction INT

compound_idcompound INT

compartment_idcompartment INT

stoichiometric_coefficient VARCHAR(10)

numberofchains VARCHAR(10)

Indexes

PRIMARY

metabolite_FKIndex1

metabolite_FKIndex2

metabolite_FKIndex3

strain

idstrain INT

name VARCHAR(60)

Indexes

PRIMARY

subunit

enzyme_protein_idprotein INT

gene_idgene INT

enzyme_ecnumber VARCHAR(15)

module_id INT

protein_complex_idprotein_complex INT

Indexes

subunit_FKIndex2

fk_subunit_enzyme1

fk_subunit_module1

fk_subunit_protein_complex1

transcription_unit

idtranscription_unit INT

name VARCHAR(150)

Indexes

PRIMARY

transcription_unit_gene

transcription_unit_idtranscription_unit INT

gene_idgene INT

Indexes

PRIMARY

tugene_FKIndex1

tugene_FKIndex2

pathway_has_compound

pathway_idpathway INT

compound_idcompound INT

Indexes

PRIMARY

fk_pathway_has_compound_pathway1

fk_pathway_has_compound_compound1

pathway_has_enzyme

pathway_idpathway INT

enzyme_protein_idprotein INT

enzyme_ecnumber VARCHAR(15)

Indexes

PRIMARY

fk_pathway_has_enzyme_enzyme1

fk_pathway_has_enzyme_pathway1

reactions_view_noPath…

reactions_view

gene_has_compartment

gene_idgene INT

compartment_idcompartment INT

primaryLocation BOOLEAN

score VARCHAR(10)

Indexes

PRIMARY

fk_gene_has_compartment_compartment1

fk_gene_has_compartment_gene1

module

id INT

entry_id VARCHAR(6)

stoichiometry VARCHAR(45)

name VARCHAR(200)

definition TEXT

hieralchical_class TEXT

type VARCHAR(45)

Indexes

PRIMARY

modules_has_compound

modules_id INT

compound_idcompound INT

Indexes

orthology

id INT

entry_id VARCHAR(10)

Indexes

PRIMARY

module_has_orthology

module_id INT

orthology_id INT

Indexes

PRIMARY

fk_modules_has_orthology_orthology1

fk_modules_has_orthology_modules1

pathway_has_module

pathway_idpathway INT

module_id INT

Indexes

gene_has_orthology

gene_idgene INT

orthology_id INT

Indexes

PRIMARY

fk_gene_has_orthology_orthology1

fk_gene_has_orthology_gene1

same_as

metabolite_id INT

similar_metabolite_id INT

Indexes

PRIMARY

fk_same_as_similar_metabolite_id

fk_same_as_metabolite_id

is_super_reaction

super_reaction_id INT

sub_reaction_id INT

Indexes

PRIMARY

fk_is_super_reaction_sub_reaction_id

fk_is_super_reaction_super_reaction_id

superpathway

pathway_idpathway INT

superpathway INT

Indexes

PRIMARY

fk_superpathway_superpathway

fk_superpathway_pathway

protein_complex

idprotein_complex INT

name TEXT

Indexes

substrate_affinity

compound_idcompound INT

protein_idprotein INT

substrate_affinity FLOAT

Indexes

PRIMARY

substract_FKIndex2

substrate_activity_FKIndex2

functional_parameter

compound_idcompound INT

protein_idprotein INT

parameter_type VARCHAR(50)

parameter_value FLOAT

Indexes

PRIMARY

inhibitor_FKIndex1

inhibitor_FKIndex2

experiment_turnover_number

experiment_description INT

compound_idcompound INT

protein_idprotein INT

turnover_number FLOAT

Indexes

PRIMARY

experiment_turnover_number_FKIndex1

experiment_turnover_number_FKIndex2

experiment_substrate_affinity

experiment_description INT

compound_idcompound INT

protein_idprotein INT

substrate_affinity FLOAT

Indexes

PRIMARY

experiment_km_FKIndex1

experiment_substrate_activity_FKIndex2

enzymatic_cofactor

compound_idcompound INT

protein_idprotein INT

prosthetic BOOLEAN

Indexes

enzimaticreactioncofactor_FKIndex1

enzimatic_cofactor_FKIndex2

enzymatic_alternative_cofactor

compound_idcompound INT

original_cofactor INT

protein_idprotein INT

Indexes

PRIMARY

enzimatic_reaction_alternative_compound_FKIndex1

enzimatic_alternative_cofactor_FKIndex2

effector

protein_idprotein INT

compound_idcompound INT

Indexes

PRIMARY

effector_FKIndex1

effector_FKIndex2

experiment_inhibitor

compound_idcompound INT

experiment_description INT

protein_idprotein INT

ki FLOAT

Indexes

PRIMARY

experiment_inhibitor_FKIndex1

experiment_inhibitor_FKIndex2

experiment_description

idexperiment INT

experiment_descriptional_factor_idexperimental_factor INT

value VARCHAR(255)

Indexes

PRIMARY

experiment_FKIndex1

experimental_factor

idexperimental_factor INT

factor VARCHAR(255)

Indexes

PRIMARY

ri_function

idri_function INT

symbol CHAR(2)

ri_function CHAR(20)

Indexes

PRIMARY

promoter

idpromoter INT

name VARCHAR(50)

absolute_position DOUBLE

Indexes

PRIMARY

regulatory_event

protein_idprotein INT

promoter_idpromoter INT

ri_function_idri_function INT

binding_site_position DECIMAL(15,6)

Indexes

PRIMARY

regulatory_event_FKIndex1

regulatory_event_FKIndex2

regulatory_event_FKIndex3

transcription_unit_promoter

promoter_idpromoter INT

transcription_unit_idtranscription_unit INT

Indexes

PRIMARY

transcription_unit_promoter_FKIndex1

transcription_unit_promoter_FKIndex2

metabolic_regulation

compound_idcompound INT

protein_idprotein INT

mode CHAR(1)

mechanism VARCHAR(25)

Indexes

PRIMARY

metabolic_regulation_FKIndex1

metabolic_regulation_FKIndex2

sigma_promoter

protein_idprotein INT

promoter_idpromoter INT

Indexes

PRIMARY

sigma_promoter_FKIndex1

sigma_promoter_FKIndex2



Enzymes Homology Search Database

productRank_has_organism

productRank_s_key INT

organism_s_key INT

Indexes ecNumberRank_has_organ…

ecNumberRank_s_key INT

organism_s_key INT

Indexes

organism

s_key INT

organism VARCHAR(100)

taxonomy TEXT

taxRank INT

Indexes

homologyData

s_key INT

homology_s_key INT

homology_geneblast_s_key INT

locusID VARCHAR(40)

definition TEXT

calculated_mw FLOAT

product TEXT

organelle VARCHAR(45)

uniprot_star BOOLEAN

Indexes

homology

s_key INT

geneblast_s_key INT

organism_s_key INT

referenceID VARCHAR(50)

gene VARCHAR(45)

eValue FLOAT

bits VARCHAR(50)

Indexes

geneblast

s_key INT

blastSetup_s_key INT

locusTag VARCHAR(40)

query VARCHAR(45)

gene VARCHAR(45)

chromosome VARCHAR(20)

organelle VARCHAR(45)

uniprot_star BOOLEAN

status VARCHAR(45)

1 more...

Indexes

fastaSequence

s_key INT

geneblast_s_key INT

sequence TEXT

Indexes

ecNumberRank

s_key INT

geneblast_s_key INT

ecNumber LONG VARCHAR

rank INT

Indexes

ecNumber

s_key INT

ecNumber LONG VARCHAR

Indexes

PRIMARY

blastSetup

s_key INT

program VARCHAR(45)

version VARCHAR(255)

databaseID VARCHAR(255)

eValue VARCHAR(45)

matrix VARCHAR(45)

wordSize VARCHAR(5)

gapCosts VARCHAR(15)

maxNumberOfAlignments INT

Indexes

productRank

s_key INT

geneblast_s_key INT

productName TEXT

rank INT

Indexes

homology_has_ecNumber

homology_s_key INT

ecNumber_s_key INT

homology_geneBlast_s_key INT

Indexes

blastData

s_key INT

geneblast_s_key INT

locusTag VARCHAR(45)

geneName VARCHAR(45)

product TEXT

ecNumber LONG VARCHAR

selected BOOLEAN

chromosome VARCHAR(20)

notes TEXT

Indexes

PRIMARY

productList

s_key INT

blastData_s_key INT

otherNames TEXT

Indexes

PRIMARY

fk_productList_blastData1

ecNumberList

s_key INT

blastData_s_key INT

otherECNumbers LONG VARCHAR

Indexes

PRIMARY

fk_ecNumberList_blastData1

productRank_has_organism

productRank_s_key INT

organism_s_key INT

Indexes ecNumberRank_has_organ…

ecNumberRank_s_key INT

organism_s_key INT

Indexes

organism

s_key INT

organism VARCHAR(100)

taxonomy TEXT

taxRank INT

Indexes

homologyData

s_key INT

homology_s_key INT

homology_geneblast_s_key INT

locusID VARCHAR(40)

definition TEXT

calculated_mw FLOAT

product TEXT

organelle VARCHAR(45)

uniprot_star BOOLEAN

Indexes

homology

s_key INT

geneblast_s_key INT

organism_s_key INT

referenceID VARCHAR(50)

gene VARCHAR(45)

eValue FLOAT

bits VARCHAR(50)

Indexes

geneblast

s_key INT

blastSetup_s_key INT

locusTag VARCHAR(40)

query VARCHAR(45)

gene VARCHAR(45)

chromosome VARCHAR(20)

organelle VARCHAR(45)

uniprot_star BOOLEAN

status VARCHAR(45)

1 more...

Indexes

fastaSequence

s_key INT

geneblast_s_key INT

sequence TEXT

Indexes

ecNumberRank

s_key INT

geneblast_s_key INT

ecNumber LONG VARCHAR

rank INT

Indexes

ecNumber

s_key INT

ecNumber LONG VARCHAR

Indexes

PRIMARY

blastSetup

s_key INT

program VARCHAR(45)

version VARCHAR(255)

databaseID VARCHAR(255)

eValue VARCHAR(45)

matrix VARCHAR(45)

wordSize VARCHAR(5)

gapCosts VARCHAR(15)

maxNumberOfAlignments INT

Indexes

productRank

s_key INT

geneblast_s_key INT

productName TEXT

rank INT

Indexes

homology_has_ecNumber

homology_s_key INT

ecNumber_s_key INT

homology_geneBlast_s_key INT

Indexes

blastData

s_key INT

geneblast_s_key INT

locusTag VARCHAR(45)

geneName VARCHAR(45)

product TEXT

ecNumber LONG VARCHAR

selected BOOLEAN

chromosome VARCHAR(20)

notes TEXT

Indexes

PRIMARY

productList

s_key INT

blastData_s_key INT

otherNames TEXT

Indexes

PRIMARY

fk_productList_blastData1

ecNumberList

s_key INT

blastData_s_key INT

otherECNumbers LONG VARCHAR

Indexes

PRIMARY

fk_ecNumberList_blastData1



Smith Waterman Transporters Search

sw_transporters

sw_hits

id INT

acc VARCHAR(45)

tcdb_id VARCHAR(45)

Indexes

PRIMARY

sw_reports

id INT

locus_tag VARCHAR(45)

date TIMESTAMP

matrix VARCHAR(45)

number_TMD INTEGER

Indexes

PRIMARY

locus_tag

sw_similarities

sw_reports_id INT

sw_hits_id INT

similarity FLOAT

Indexes

fk_sw_reports_has_sw_hits_sw_hits

fk_sw_reports_has_sw_hits_sw_reports

PRIMARY

sw_transporters

sw_hits

id INT

acc VARCHAR(45)

tcdb_id VARCHAR(45)

Indexes

PRIMARY

sw_reports

id INT

locus_tag VARCHAR(45)

date TIMESTAMP

matrix VARCHAR(45)

number_TMD INTEGER

Indexes

PRIMARY

locus_tag

sw_similarities

sw_reports_id INT

sw_hits_id INT

similarity FLOAT

Indexes

fk_sw_reports_has_sw_hits_sw_hits

fk_sw_reports_has_sw_hits_sw_reports

PRIMARY



Transporter Candidates Layer

genes_has_metabolites_has_type

genes_id INT

metabolites_id INT

transport_type_id INT

transport_type_score_sum FLOAT

taxonomy_score_sum FLOAT

frequency INT

Indexes

PRIMARY

fk_genes_has_metabolites_has_type_genes_has_metabolites1

fk_genes_has_metabolites_has_type_transport_type1

genes_has_metabolites

genes_id INT

metabolites_id INT

similarity_score_sum FLOAT

taxonomy_score_sum FLOAT

frequency INT

Indexes

PRIMARY

fk_genes_has_metabolites_metabolit…

fk_genes_has_metabolites_genes1

genes

id INT

locus_tag VARCHAR(45)

status VARCHAR(45)

Indexes

PRIMARY

genes_has_tcnumber

genes_id INT

tcnumber_id INT

similarity FLOAT

Indexes

PRIMARY

fk_genes_has_tcnumber_tcnumb…

fk_genes_has_tcnumber_genes1

metabolites

id INT

name VARCHAR(150)

kegg_miriam VARCHAR(100)

kegg_name VARCHAR(200)

chebi_miriam VARCHAR(100)

chebi_name VARCHAR(200)

datatype VARCHAR(45)
2 more...

Indexes

PRIMARY

tcnumber

id INT

taxonomy_data_id INT

uniprot_id VARCHAR(45)

tc_id VARCHAR(45)

tc_family VARCHAR(45)

tc_location VARCHAR(45)

affinity VARCHAR(45)

general_equation_id INT

status VARCHAR(45)

Indexes

PRIMARY

fk_tcnumber_taxonomy_data1

fk_tcnumber_general_equati…

transport_type

id INT

name VARCHAR(45)

directions VARCHAR(45)

Indexes

PRIMARY

transport_system

id INT

transport_type_id INT

reversible BOOLEAN

Indexes

PRIMARY

fk_transport_system_transport_type1

transported_metabolites_direction

metabolites_id INT

direction_id INT

transport_system_id INT

stoichiometry INT

Indexes

PRIMARY

fk_metabolite_entries_has_metabolites_metabolites1

fk_metabolite_entries_has_metabolites_direction1

fk_transported_metabolites_direction_transportSyst…

direction

id INT

direction VARCHAR(45)

Indexes

PRIMARY

synonyms

id INT

metabolites_id INT

name VARCHAR(100)

datatype VARCHAR(45)

Indexes

PRIMARY

fk_synonyms_metabolites1

taxonomy_data

id INT

organism TEXT

taxonomy TEXT

Indexes

PRIMARY

gene_to_metabolite_direction

routines1

getMetaboliteTaxonom...

getTransportTypeTaxo...

getFrequency

3 routines

general_equat…

id INT

equation VARCHAR(450)

Indexes

PRIMARY

metabolites_ontology

id INT

metabolite_id INT

child_id INT

Indexes

PRIMARY

tcnumber_has_transport_system

tcnumber_id INT

transport_system_id INT

Indexes

PRIMARY

fk_tcnumber_has_transport_system_transport_system1

fk_tcnumber_has_transport_system_tcnumber1

genes_has_metabolites_has_type

genes_id INT

metabolites_id INT

transport_type_id INT

transport_type_score_sum FLOAT

taxonomy_score_sum FLOAT

frequency INT

Indexes

PRIMARY

fk_genes_has_metabolites_has_type_genes_has_metabolites1

fk_genes_has_metabolites_has_type_transport_type1

genes_has_metabolites

genes_id INT

metabolites_id INT

similarity_score_sum FLOAT

taxonomy_score_sum FLOAT

frequency INT

Indexes

PRIMARY

fk_genes_has_metabolites_metabolit…

fk_genes_has_metabolites_genes1

genes

id INT

locus_tag VARCHAR(45)

status VARCHAR(45)

Indexes

PRIMARY

genes_has_tcnumber

genes_id INT

tcnumber_id INT

similarity FLOAT

Indexes

PRIMARY

fk_genes_has_tcnumber_tcnumb…

fk_genes_has_tcnumber_genes1



Compartments Prediction

psort_reports_has_compartments

psort_reports_id INT

compartments_id INT

score FLOAT

Indexes

PRIMARY

fk_psort_reports_has_compartments_compartments1

fk_psort_reports_has_compartments_psort_reports

compartments

id INT

name VARCHAR(45)

abbreviation VARCHAR(10)

Indexes

PRIMARY

psort_reports

id INT

locus_tag VARCHAR(45)

date VARCHAR(45)

Indexes

PRIMARY

psort_reports_has_compartments

psort_reports_id INT

compartments_id INT

score FLOAT

Indexes

PRIMARY

fk_psort_reports_has_compartments_compartments1

fk_psort_reports_has_compartments_psort_reports

compartments

id INT

name VARCHAR(45)

abbreviation VARCHAR(10)

Indexes

PRIMARY

psort_reports

id INT

locus_tag VARCHAR(45)

date VARCHAR(45)

Indexes

PRIMARY
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