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The Bioinformatics Group at BTI (Lukas A. Mueller) 

Databases for managing Big Data – access to transcriptomic, genotypic and phenotypic data 

Databases supporting researcher and breeder: 
Sol Genomics Network (Solanaceae) 

Cassavabase, Yambase, Sweetpotatobase, Musabase, Rtbbase 
Genomic and Open-source Breeding Informatics Initiative (GOBII) 

Genome Sequencing Projects (Solanacea and related Asterids) 
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https://btiscience.org/our-research/computational-biology/ 

BTI Computational Biology Center (BCBC) 



The Sol Genomics Network                   
(https://solgenomics.net/) 
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Accessing SolCyc  
(https://solgenomics.net/tools/solcyc/index.pl) 



Actively curated Solanaceae Cyc’s at SGN 



Curation progress in SGN’s manually 

curated taxon-specific databases 

SolanaCyc Pathways Reactions Enzymes Transporter Compounds 

version           

1.0  169 835 257 1 1441 

2.0  246 1093 491 72 1769 

5168 citations 

NicotianaCyc Pathways Reactions Enzymes Transporter Compounds 

version           

1.0  18 75 32 0 260 

2.0  100 407 139 29 646 

3054 citations 



Curation progress in SGN’s manually 

curated taxon-specific databases 



Information ‘at a glance’ of curated pathways 
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Information ‘at a glance’ of curated pathways 
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Information ‘at a glance’ of curated pathways 
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Literature research 

New pathway 

Target: taxon specific 
PubMed, Google Scholar etc. 

Focus: metabolic area 

design temporary pathway scheme 

Pathway curation flow 

Part I 

published data for reactions and pwys 
(reviews, original publications) 

Check for existing reactions in the DB 

Add new reactions to the DB 

published data for compounds 

Creating compounds in MetaCyc  
(ChEBI, PubChem, Chemspider etc.) 

Export compound data to curator DB 

design final pathway scheme 

published data for enzymes, genes GenBank, EMBL, UniProt etc.) 

Part II 

Provide full or partial EC numbers 
(Enzyme Nomenclature) 

Furnish reactions of the pathway with enzyme, gene 
information and provide links to external DB’s 

Write pathway summary and mark the  
pathway with evidence icon 

Part III 

Propagate pathway(s) to target DB’s 
Merge curated enzymes, genes with 

predicted enzymes and genes in species-
specific DB’s  

Propagated information is taxon-specific 

Part IV 



Conclusions and Outlook 

  Metabolic databases are valuable tools for evaluating,                
      transforming and visualizing the ever-increasing amount of  
      data into the biological context of species 
  Manual curated databases provide a high level of accuracy  
      by incorporating verifiable data from the published literature 
  Datasets from highly curated reference databases significantly  
      increase the probability for predicting the correct network of  
      pathways, enzymes, genes and compounds of a species  
  Manually curated taxon-specific reference databases will  
      improve metabolic network predictions even more so by  
      significantly reducing the rate of false positives   
  Taxon-specific database containing only manually validated  
      pathways have the potential to develop into knowledge pools 
      for the biochemistry and molecular biology of taxonomic ranks 
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