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Enzyme kinetics 

Example: Glycolysis pathway, conversion of Glucose into Pyruvate 

Source: microbiologyinfo.com 



Enzyme kinetics 
Kinetic law type: Michaelis–Menten  

Equation describing the rate of enzymatic reactions 

 

v rate: formation of product P from substrate S 

Km, Vmax: specific constants for this reaction  

 

 

 



Motivation for an reaction kinetics database  

• quantitative data on enzyme kinetics are required e.g. for modellers   

• problem: data digging is  - time consuming  
       - hard to find in literature  
       - partly hidden in figures and tables 

 
=> 2006 start of collecting reaction kinetics data,  
    storage in a public accessible database  
 
                      
 
 

 http://sabiork.h-its.org 



SABIO-RK: data workflow   

 Kinetic data manually extracted from literature and data from 
experiments or models entered in a structured manner 

 Data are unified, normalized and annotated 

 Data access via a web-based user interface, by web-services or 
Python Scripts  

 Data Export in table (csv) or standard exchange formats (XML) 



Database entries 58,864 

 for wildtype enzymes  43,876 
 for mutant enzymes  15,026 

Publications   5,844  

Reactions 7,752 

Compounds      10,412 

EC numbers 1,747 

UniprotKB_IDs 4,726 

Organisms   979 

Tissues 340 

SABIO-RK statistics 
 



SABIO-RK statistics 
 

Total amount of selected kinetic parameters  



SABIO-RK website 

  

  

 

 

 

 

 

 

 

  

 

 

 

http://sabiork.h-its.org 



Public search interface 

Simple free-text search, e.g. for EC number 



Public search interface 

Advanced search with many options for detailed search 



Search results 

1. Entry View of results 

Search for  Substrate:"ATP" AND Organism:"mammalia (NCBI)" AND Tissue:"liver"  



Single entry view 

Organism 

Tissue 

Enzyme details 

Kinetic law 

Kinetic data 

Exp. conditions 

Reference 

Compounds 



Search results 

2. Reaction View of results 



Search results 

3. Visualization of search results with option to confine the query   



Confine search result 

 Substrate:"ATP" AND Organism:"mammalia (NCBI)" AND Tissue:"liver" 

recommendedOrganismName:"Homo sapiens" 



Programmatic data access 

Programmatic search of SABIO-RK using RESTful web services 
 

Example URL:  
sabiork.h-its.org/sabioRestWebServices/searchKineticLaws/ 
sbml?q=Tissue:"liver" AND Organism:"Homo sapiens" 
 
 



Integration of SABIO-RK to other tools 



Data export formats 

 Public search interface, export of result 
set: 
SBML format 
XML 
Tables (xls, tsv) 
BioPax, Matlab, Octave,... 

 
 
 programmatic search using RESTful web 

services: 
SBML format 
TSV (Excel) 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 



Curation requests as service 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 Users may request for retrieval and storage of kinetic data in 
SABIO-RK (from literature and exp. data) 

 Service as part of the de.NBI initiative (German Network for 
Bioinformatics Infrastructure) 

 Service is currently free of charge 
 



Curation requests as service 



Curation requests as service 



SABIO-RK hands on 

 Task: Search for 'author: Pritchard' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 



Task: Search for 'author: Pritchard' 
 

 select 'add to export cart' 
 select 'entries to export'  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 



 select 'write spreadsheet' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

Task: Search for 'author: Pritchard' 
 



 select columns to export:  
  include 'rate equation' and 'parameter' 

 export xls and save file 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

Task: Search for 'author: Pritchard' 
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Thanks for your attention! 
 
 
 
 
 
 
 
  
 
 
 


