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•  Sequence	
  conserva0on	
  
•  Replica0on	
  strand	
  skew	
  
•  Base	
  composi0on	
  
•  Amino	
  acid	
  usage	
  
•  Codon	
  usage	




	
  
•  Base	
  URL	
  

– hAp://rest.g-­‐language.org/	
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methods	


•  data	
  access	
  methods	
  
– hAp://rest.g-­‐language.org/method_list/gb	
  

•  analysis	
  methods	
  
– hAp://rest.g-­‐language.org/method_list	
  

•  documenta0on	
  for	
  'load'	
  	
  method	
  
– hAp://rest.g-­‐language.org/help/load	
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data	


•  list	
  of	
  available	
  genomes	
  
– hAp://rest.g-­‐language.org/organism_list/	
  

•  File	
  upload	
  
– hAp://rest.g-­‐language.org/upload/	
  

•  For	
  more	
  details,	
  see	
  Tutorial	
  
– hAp://www.g-­‐language.org/wiki/
restgenomeanalysisenglish	
  

6	
  



Genome  analysis�

•  Replication  strand  skew�

•  Dinucleotide  composition�

•  Codon  usage�
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hAp://rest.g-­‐language.org/NC_002745/gcskew	
  

GC	
  skew	
  =	
  (C-­‐G)/(C+G) �

Ori                                      Ter�
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http://www.nature.com/scitable/content/dna-replication-of-the-leading-and-lagging-14668888	
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GC	
  skew	
  index	
  (GCSI)�
hAp://rest.g-­‐language.org/NC_002745/gcsi	
  



Genome  analysis�

•  Replication  strand  skew�

•  Dinucleotide  composition�

•  Codon  usage�
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Campbell A et al. PNAS 1999;96:9184-9189 

Dinucleotide  relative  abundance�
Genome  signature	


hAp://rest.g-­‐language.org/NC_000956/signature	
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Karlin S. Trends Microbiol. 2001;9(7):335-43 

Dinucleotide  relative  abundance�
Genome  signature	


Mycobacterium  tuberculosis  genome  �
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http://en.wikipedia.org/wiki/CpG_site 
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Norberg P et al. Nat Commun. 2011;2:268. 

Taxonomic  classification;  Predicting  plasmid  hosts�



Genome  analysis�

•  Replication  strand  skew�

•  Dinucleotide  composition�

•  Codon  usage�
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• Synonymous  codon  usage  is  
related  to  gene  expression,  
replication,  GC  content,  etc.�
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  http://scienceblogs.com/digitalbio/2009/04/30/blasting-through-the-flu-activ/	
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hAp://rest.g-­‐language.org/NC_000956/codon_usage	
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Principal  component  analysis  (PCA)�

Highly  �
expressed�

Foreign�
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http://upload.wikimedia.org/wikipedia/commons/0/0f/Peptide_syn.png	
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Proposed  methods	


hAp://rest.g-­‐language.org/NC_000956/Ew	
  
	
  
	
  
	
  
hAp://rest.g-­‐language.org/NC_000956/codon_mva	
  
	
  
	
  
	
  
	
  
hAp://rest.g-­‐language.org/NC_000956/Dmean	
  



Demo	
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hAp://rest.g-­‐language.org/NC_002745	
  
show	
  informa0on	
  for	
  Staphylococcus	
  aureus	
  
N315	
  genome	
  (accession:	
  NC_002745)	
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hAp://rest.g-­‐language.org/NC_002745/tst	
  
show	
  informa0on	
  for	
  tst	
  gene	




G-­‐Links	


collects	
  related	
  informa0on	
  to	
  a	
  given	
  gene.	
  
	
  
Base	
  URL	
  
•  hAp://link.g-­‐language.org/	
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hAp://link.g-­‐language.org/NP_375120	
  
hAp://link.g-­‐language.org/GI:15927587	
  
hAp://link.g-­‐language.org/GeneID:1124711	
  



Sample	
  genome	
  data	

ACCESSION Genome                      (preset name)!
!
NC_000913 Escherichia coli K12 MG1655 (ecoli) !
NC_000964 Bacillus subtilis           (bsub)!
NC_000908 Mycoplasma genitalium       (mgen) !
NC_005070 Synechococcus sp.           (cyano)!
NC_003413 Pyrococcus furiosus         (pyro)!
NC_001318 Borrelia burgdorferi B31    (bbur)!
NC_002483 Plasmid F                   (plasmidf)!
NC_001416 Enterobacteria phage lambda (lambda)	
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Examples	


hAp://rest.g-­‐language.org/ecoli	
  
hAp://rest.g-­‐language.org/ecoli/recA	
  
hAp://rest.g-­‐language.org/ecoli/*/product	
  
hAp://rest.g-­‐language.org/ecoli/base_entropy	
  
hAp://rest.g-­‐language.org/ecoli/gcskew	
  
hAp://rest.g-­‐language.org/ecoli/gcwin	
  
hAp://rest.g-­‐language.org/ecoli/codon_usage	
  
hAp://rest.g-­‐language.org/ecoli/cai/tag=gene	
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