
 
 

 

 



 

 



 

GenBank

 

 

 
 

 
 



 

 

System 

Biology

 

 





 

 

GenBank

 

 

 DNA 

  

  

  

  

  

 

DNA

Experimental

Predicted

 

 





DNA 

 

 

DNARNA 

GenBankNCBI 

EMBLEBI 

DDBJ 

 

 

 

 



Text file

 

 Header 

 FeaturesAnnotation 

 Sequence 

 

 

 mRNAcDNAGenBank EMBL DDBJ  

 DNAHTG dbGSS  

 dbEST ESTuniGene  

 dbSTS uniSTS dbSNP 

 
 

RNADNA

 

 

Sense 

 

GenBank

NCBI GenBank

National Library of Medicine

BLAST (1990) Entrez (1992) GenBank (1992)PubMed (1997)

 

DNADDBJ

EMBL 

 

GenBank

polymorphism 

 



GenBank 

BCT (Bacterial and Archeal) 
MAM (Mammalian) 
Inv (Invertebrate) 
PHG (Phage) 
PLN (Plant and Fungi) 
PRI (Primate) 
ROD (Rodent) 
SYN (synthetic=cloning vectors) 
VRL (Viral) 
VRT (other vertebrate) 

 

GenBank

 

PAT (patents) 
EST (Expressed sequence tag) 
STS (sequence tagged site) 
GSS (Genome survey sequence) 
HTG (High throughput genome) 
CON (Contig) 
 
 

GenBank 

GenBank 

Header 

FeaturesAnnotation 

Sequence 

 
 

Header 

 



Features 

CDS

Variation

 

 

Sequence 

Origin

STS

 

 

 

NCBIhttp://www.ncbi.nlm.nih.gov>NucleotideAll Database 

ChitinaseSearch 

 
 

 
 

chitinaseNucleotide

 

Advanse 

SearchchitinaseTitle

ZebrafishDanio rerioOrganism

                                                           
1
 Coding sequence 

http://www.ncbi.nlm.nih.gov/


 

 

ANDORNOTChitinase

ZebrafishAND

Modification DateSearch

 
 
 



chitinase

ZebrafishNCBI



 
 
 
 
 
 
 

 

 

 

 

 

VRT (other vertebrate) 

 

Coding 
Sequence 

 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

 



 
 
 
 
 
 
 
 
 

Formats 

FASTA

FASTA

FASTA

FASTANCBI 



FASTANCBI 

 

GenBank 

 

 EST: http://www.ncbi.nlm.nih.gov/dbEST/index 

Expressed sequence tags

differential display

RACE 

 

GSS: http://www.ncbi.nlm.nih.gov/dbGSS/index 

Genome Survey SequencesGSS

BAC

dbGSSGSSGenBank

 
 

STS: http://www.ncbi.nlm.nih.gov/dbSTS/index 

Sequence tagged sites

dbSTSSTS GenBank 



HTGhttp://www.ncbi.nlm.nih.gov/HTG 

BLAST

HTGsGenBank 

 

dbSNPhttp://www.ncbi.nlm.nih/SNP 

 

 

HTC http://www.ncbi.nlm.nih/HTC 

DDBJ EMBLGenBank

cDNAhigh throughput5’UTR 3’UTR

coding sequenceHTCGenBank

HTCHTC

 

 

Refseq

GenBank

GenBankRefseqRefSeq

 

 
 
 
 
 



Pubmed

Taxonomy

UnigeneESTGEOGene

mRNA

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gene

 



 
 

Gene

GeneGenBank(

featuremRNA

mRNA

mRNA

mRNACDS

5’UTR

5’(RBS3’UTR

 

SNP 

 3’UTR 
(Un-translated region 5’UTR 

(Un-translated region 

GenBank

 



 
 
 

 
 

FeaturemRNACDS

 
 
 
 
 
 
 
 
 
 
 

 



 

 

Pairwise Alignment

Scoring

 



 

 
  

 

Dot Plot 

dot plot

xy



 

 

Substitution

TransitionDNA

 

 

 

 



 

 
 

 

 

 

  

  

 

 

Substitution Scoring Matrices

 



DNA

. 

 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

:  

PAMn= nlog Probability of one substitution/Probability of occurring by chance*100  
 



PAM Point Accepted Mutation

PAM

PAM100

 

 (Conserved Blocks  

: 

BLOSUM%=log Probability of substitution in block/Probability of occurring by chance 
 

BLOSUMBlock Substitution Matrix

BLOSUM62

 

 



Identity 



 

 
 

 

 

 ( GOP): 

 

                                                           
1
Gap opening penalty 



 

 ( GEP)  

GOP

 

 
  

: 

  

 (Pairwise Alignment)  

  . 

 (Multiple Alignment) 

.

 

  

  (Local Alignment)  

  . 

  (Global Alignment)  

 

 

 

 

BLAST Basic Local Alignment Search Tools 

                                                           
1
 Gap extension penalty 



BLAST 

BLAST

HSPs (high-scoring segment pairs)BLAST

Dynamic Programming 

dynamic programming

BLASTdynamic programming

 

BLAST 

BLASTQueryword

LSS

PAM250BLOSUM62 

  
 



  

subjects 

 
  

 
  
  

HSP

 

 
  
 
  
  
 

 BLAST

BLAST

BLASTN

 

 

 BLASTN 
BLAST

 

 

 BLASTP 
BLAST

 
 



 BLASTX 
BLASTORF

 

 

 tBLASTN 
BLAST

 

 

 tBLASTX 
BLAST

EST  

 
  

BLAST  

 

 
  

 
  



BlastAlign

ChitinaseZebrafishChitinase







 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



BLAST

 
 

 FASTA

 

 upload

 

 

nrnonredundent

 

 ENTREZ

 BLAST 

 BLAST

 

 

 

 
 

 

 

 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 BLAST

BLAST

 

 

 
 
 
 
 

 

 

 



BLAST

 

 

  

BLAST

ID

IDNCBI

 

Blast 

BLASTBLAST

 

 
  



Blast

Max ScoreSubjectTotal Score

SubjectE-value

 

 



 E-Value

BLAST

 

IdentityQuery coverQuerySubject

 
  
 
 

Blast

Score

    

  



BLASTX

  
 

Blast

E-Value

 

 

Subject

 

 

 

 

 

Identities

Positives 

 

 

 



Blastn

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sense

Sense

anti-sense



 


