
ˣ͙͙ͦͤͺ͙ͦͪͣ͊ͭ͊͟ˣ͙͙ͦͤͺ͙ͦͪͣ͊ͭ͊͟  ςς  

    
͙ͨͪ͊͒ͤ͊͟͡Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͟ ͍ ͙ͨͪ͊͒ͤ͊͟͡Ύ ͙ͤͺ͙ͦͪͣ͊ͭ͊͟ ͍ 
͙ͦ͋͊ͫͭ͡ ͙͎͙͙͋ͦͦ͡Σ ͭΦ͔Φ ͙ͦ͋͊ͫͭ͡ ͙͎͙͙͋ͦͦ͡Σ ͭΦ͔Φ 
͙͔͔͙͔ͨͪͣͤͤ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ ͙͔͔͙͔ͨͪͣͤͤ ͦͣͨ͟ΈΌ͔ͭͪͤ·ͻ 
͔ͭͻ͎͙͚ͤͦͦ͡ ͔ͭͻ͎͙͚ͤͦͦ͡ ͒͡Ύ ͒͡Ύ ͙͙͊ͤ͊͊͊ͤ͊͊͘͘͡͡  
͙͎͙͋ͦͦ͡;͔͚͙͎͙ͫͦ͋ͦͦ͟͡;͔͚ͫͦ͟  ͙ ͤͺͦͪͣ͊ͼ͙͙͙ͤͺͦͪͣ͊ͼ͙͙. .   

˨͡Ύ ͔ͪ΄͔͙ͤΎ ͒ ͚͊ͤͤͦ ͘ ͊͒͊;͙ ͨ ͙͍͙ͪͦͦ͒ͭͫ͘Ύ ͦ ͼ͙ͺ͍ͪͦ͊͟ ͙  
͙͙͔ͦͨͫ͊ͤ ͋ ͙͎͙ͦͦ͡;͔͚ͫͦ͟ ͙ ͤͺͦͪͣ͊ͼ͙͙ (͔͍͚ͭͫͭͦͦ͟, ;͙͍͚ͫͦͦ͡, 
͍͙ͯ͊͘͡Έ͚ͤͦ ͙  ͭΦͨΦύΣ ͔ͪ͊ͣ͘΅͔͙͔ͤ ͊ ͙͍͚ͤͤͦͭͪͦ͊ͤͤͦ ͙ ͤͺͦͪͣ͊ͼ͙͙ 
 ͍͋ ͊͊͘ͻ ͒͊ͤͤ·ͻ, ͦ ͋·;ͤͦ ͒ ͦͫͭͯͨͤ·ͻ ͦ -͚ͤ͊ͤ͡Σ ͙ ͙͊ͤ͊͘͡ ͫ  
ͨͦͣͦ΅ΈΌ ͫ ͔ͨͼ͙͊͡Έͤͦ ͪ ͊ͪ͊͋ͦͭ͊ͤͤ͘·ͻ ͨ ͎ͪͦͪ͊ͣͣͤ·ͻ ͨ ͍ͪͦ͒ͯͭͦ͟ 



ʅʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠʅʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ  

1.1. ȦɓɆɑɎɍ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ ɓəɐɑɋɎɓɔɈɡɛ ɐɎɗɑɔɘ Ɏ ȦɓɆɑɎɍ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ ɓəɐɑɋɎɓɔɈɡɛ ɐɎɗɑɔɘ Ɏ 
ɇɋɑɐɔɈ (ɇɋɑɐɔɈ (ɗɋɐɈɋɓɎɖɔɈɆɓɎɋɗɋɐɈɋɓɎɖɔɈɆɓɎɋ))ĄĄ  ɑɎɓɋɏɓɆɥ ɇɎɔɑɔɉɎɝɋɗɐɆɥ ɑɎɓɋɏɓɆɥ ɇɎɔɑɔɉɎɝɋɗɐɆɥ 
ɎɓɚɔɖɒɆɜɎɥ (ɘɋɐɗɘɡ) ɎɓɚɔɖɒɆɜɎɥ (ɘɋɐɗɘɡ)   

  



ʅʦʩʠʪʝʣʠ ʣʠʥʝʡʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ:ʅʦʩʠʪʝʣʠ ʣʠʥʝʡʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ:  

Biological information carriersBiological information carriers   

Object  Polymer  Monomers  Types of 
monomers  

Approx.  
length 

( nbases )  

Gene  DNA (deoxyribo ) -
nucleotides  

4 (AGCT)  10,000 -
100,000  

Transcript  RNA ( ribo ) -
nucleotides  

4 (AGCU)  50 -
10,000  

Protein  Protein = 
poly -

peptide  

Amino acids  20 +  
modified  

50 -1,000 
or more  



1D biological Information : 1D biological Information : 

sequencessequences  

ă Gene of hemopexin 

(about 11,000 nb) 

mRNA (1652 nb) 

Protein (462 aa) 



http://www.uic.edu/classes/bios/bios100/lectures/proteins.htmhttp://www.uic.edu/classes/bios/bios100/lectures/proteins.htm  

ȼɋɓɘɖɆɑɢɓɆɥ ȼɋɓɘɖɆɑɢɓɆɥ 
ɊɔɉɒɆ ɊɔɉɒɆ 

ɒɔɑɋɐəɑɥɖɓɔɏ ɒɔɑɋɐəɑɥɖɓɔɏ 
ɇɎɔɑɔɉɎɎ: ɇɎɔɑɔɉɎɎ:   
ɕɔɘɔɐ ɕɔɘɔɐ 

ɎɓɚɔɖɒɆɜɎɎ ɔɘ ɎɓɚɔɖɒɆɜɎɎ ɔɘ 
ɉɋɓɆ ɐ ɇɋɑɐəɉɋɓɆ ɐ ɇɋɑɐə  



͙́ͪ ͙́ͪ ͙͍ͣͪͦ·ͻ͙͍ͣͪͦ·ͻ  ͋ ͊ͤ͊͟ ͋͊ͤ͊͟ ͒͊ͤͤ·ͻ͒͊ͤͤ·ͻ  ͦ  ˹˴ κͦ ˹˴ κGenBankGenBank  (USA)(USA); ; EMBLEMBL--Bank Bank 
(Europe)(Europe); ; DDBJ (DNA DDBJ (DNA DatabankDatabank  ofof  JapanJapan)/ )/ ͦ͋Ά͔͙͔͒ͤͤ·ͦ͋Ά͔͙͔͒ͤͤ·  ͍  ͍ 
˸͔͗͒ͯͤ͊ͪͦ͒ͤͯΌ˸͔͗͒ͯͤ͊ͪͦ͒ͤͯΌ  ˴ ͦ͊͋ͦͪ͊͡͡ͼ͙Ό˴ͦ͊͋ͦͪ͊͡͡ͼ͙Ό: : InternationalInternational  NucleotideNucleotide  
SSequenceequence  DatabaseDatabase  CollaborationCollaboration  

http://www.insdc.org/  



http://www.ddbj.nig.ac.jp/images/breakdown_stats/DBGrowthhttp://www.ddbj.nig.ac.jp/images/breakdown_stats/DBGrowth--e.gife.gif  

December 2011  

Ȱ ɓɆɝɆɑə 2012 ɉ. Ɉ ɔɇɟɋɒ ɇɆɓɐɋ ɊɆɓɓɡɛ ɍɆɓɋɗɋɓɔ Ȱ ɓɆɝɆɑə 2012 ɉ. Ɉ ɔɇɟɋɒ ɇɆɓɐɋ ɊɆɓɓɡɛ ɍɆɓɋɗɋɓɔ   
160 ɒɑɓ. ɒɔɑɋɐəɑ ȳȰ ɗ ɔɇɟɎɒ ɐɔɑɎɝɋɗɘɈɔɒ 150 ɒɑɖɊ. ɓəɐɑɋɔɘɎɊɔɈ160 ɒɑɓ. ɒɔɑɋɐəɑ ȳȰ ɗ ɔɇɟɎɒ ɐɔɑɎɝɋɗɘɈɔɒ 150 ɒɑɖɊ. ɓəɐɑɋɔɘɎɊɔɈ  



NEXT GENERATION GENOMICS: NEXT GENERATION GENOMICS:   

PETASCALE DATA IN THE LIFE SCIENCESPETASCALE DATA IN THE LIFE SCIENCES  

OGF28 2010 Keynote  
By Guy Coates  
Wellcome  Trust Sanger Institute  

http://www.http://www.opengridforumopengridforum .org/gf/event_schedule/materials.php?event_id=15.org/gf/event_schedule/materials.php?event_id=15 
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1.1. ȦɓɆɑɎɍ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ ɓəɐɑɋɎɓɔɈɡɛ ɐɎɗɑɔɘ Ɏ ȦɓɆɑɎɍ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɋɏ ɓəɐɑɋɎɓɔɈɡɛ ɐɎɗɑɔɘ Ɏ 
ɇɋɑɐɔɈ (ɇɋɑɐɔɈ (ɗɋɐɈɋɓɎɖɔɈɆɓɎɋɗɋɐɈɋɓɎɖɔɈɆɓɎɋ))ĄĄ  ɑɎɓɋɏɓɆɥ ɇɎɔɑɔɉɎɝɋɗɐɆɥ ɑɎɓɋɏɓɆɥ ɇɎɔɑɔɉɎɝɋɗɐɆɥ 
ɎɓɚɔɖɒɆɜɎɥ (ɘɋɐɗɘɡ) ɎɓɚɔɖɒɆɜɎɥ (ɘɋɐɗɘɡ)   

2.2. ȦɓɆɑɎɍ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɔɏ ɗɘɖəɐɘəɖɡ ȦɓɆɑɎɍ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɔɏ ɗɘɖəɐɘəɖɡ ɇɎɔɒɔɑɋɐəɑɇɎɔɒɔɑɋɐəɑ  ĄĄ  3D 3D 
((ɘɖɋɛɒɋɖɓɆɥ ɎɓɚɔɖɒɆɜɎɥ)ɘɖɋɛɒɋɖɓɆɥ ɎɓɚɔɖɒɆɜɎɥ)  



http://www.stanford.edu/group/pandegroup/folding/education/GAH/mol_mach.htmlhttp://www.stanford.edu/group/pandegroup/folding/education/GAH/mol_mach.html  

Sequence Sequence ĄĄ  structure structure ĄĄ  functionfunction   


