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• DNA →RNA → Protein 
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Structure-Function Relationship 

 



Molecular Evolution 

Kimura (1983) 

駒井 卓（1886―1972）  
地球の歴史は地層に 
生物の歴史は分子に 
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The Era of Genomics 
Haemophilus influenza (1995) 
1,830,138 bp, 1657 proteins 
 
 
 
 
GenomeNet KEGG (March 2013) 
Eukaryotes: 180   Bacteria: 2149  Archaea: 149 



Human Genome 

Draft  (2001) → Nature 431, 931-945 (2004) 



Individual Human Genomes 
1. Craig Venter 
2. Jim Watson 
3. 4. 5.  ….. 

 
 
 
 

 
 
 
 
Nat Genet. 42, 931-936 (2010) 
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• Coding Regions 
• Transcription Initiation 
• Epigenetics 
• SNPs 

 

Annotations to Genomic Data 
 

Regulation 



Gemonics and Proteomics 

Nature (2001) 



 



H-InvDB 

 



Database から Knowledgebase 

Big Data 
Machine Annotation 
Fixed Data    Reorganization of Knowledge 
Error Propagation in the current DB system 
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