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Standard	  Genetic	  Code	  
•  Genes	  are	  stretches	  of	  DNA	  that	  encode	  information	  for	  building	  
proteins.	  “One	  gene	  encodes	  one	  protein”	  

•  A	  triplet	  of	  nucleotides	  codes	  for	  an	  amino	  acid	  the	  building	  blocks	  of	  
proteins	  



Glycine 	  (GLY) 	  GG*	  
Alanine 	  (ALA) 	  GC*	  
Valine 	   	  (VAL) 	  GT*	  
Leucine 	  (LEU) 	  CT*	  
Isoleucine 	  (ILE) 	  AT(*-‐G)	  
Serine 	   	  (SER) 	  AGT 	  AGC	  
Threonine 	  (THR) 	  AC*	  
Aspar$c	  acid 	  (ASP) 	  GAT 	  GAC	  
Glutamic	  acid 	  (GLU) 	  GAA 	  GAG	  
Lysine 	   	  (LYS) 	  AAA 	  AAG	  
Start	   	   	  ATG 	  CTG 	  GTG	  

	  

Standard	  Genetic	  Code	  
Arginine 	  (ARG) 	  CG*	  
Asparagine 	  (ASN) 	  AAT 	  AAC	  
Glutamine 	  (GLN) 	  CAA 	  CAG	  
Cysteine 	  (CYS) 	  TGT 	  TGC	  
Methionine 	  (MET) 	  ATG	  
Phenylalanine	  (PHE) 	  TTT 	  TTC	  
Tyrosine 	  (TRY) 	  TAT 	  TAC	  
Tryptophan 	  (TRP) 	  TGG 	  	  
His$dine 	  (HIS) 	  CAT 	  CAC	  
Proline	   	  (PRO) 	  CC*	  
Stop 	   	  TGA 	  TAA 	  TAG	  

	  



Translating	  nucleotide	  sequences	  
•  DNA	  codes	  for	  amino	  acids	  a	  three	  letter	  genetic	  code.	  
•  Translation	  of	  DNA	   to	  Amino	  acids	   can	  be	  done	   in	  6	  different	  
reading	  frames.	  	  

GATTCGTACG	  	  
CTAAGCATGC	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  GATTCGTACG 	   	  	  	  	  	  	  	  	  	  	  	  	  	  CTAAGCATGC	  
1.  	  	  	  	  	  	  	  GAT	  	  	  TCG	  	  	  TAC	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  4.	  	  	  	  	  	  CTA	  	  	  AGC	  	  	  ATG	  	  	  C	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  Asp	  	  	  	  Ser	  	  	  	  	  Thr	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Leu	  	  	  	  Ser	  	  	  	  	  Met	  
2.  	  	  	  	  	  	  	  G	  	  ATT	  	  	  CGT	  	  	  	  ACG	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  5.	  	  	  	  	  	  	  	  C	  	  	  TAA	  	  	  	  GCA	  	  	  TGC	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Ile	  	  	  	  	  	  Arg	  	  	  	  	  Thr 	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  #	  	  	  	  	  	  	  	  Ala	  	  	  	  	  Arg	  
3.  	  	  	  	  	  	  	  GA	  	  TTC	  	  	  	  GTC	  	  CG 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  6.	  	  	  	  	  	  	  	  	  CT	  	  	  	  AAG	  	  	  	  CAT	  	  	  GC	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Phe	  	  	  	  	  Val	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Lys	  	  	  	  	  	  His	  



Translation	  tools	  

•  There	  various	  computational	  tools	  available	  for	  sequence	  
translation:	  

1  CLC	  main	  workbench:	  (Practicals	  in	  the	  next	  session).	  
2  Expasy	  translation	  tool:

http://www.expasy.ch/tools/dna.html	  	  	  

3  EMBOSS:	  transeq(translate	  nucleic	  acids)	  
4  SeWeR	  analysis:	  (Sequence	  analysis	  using	  web	  resources)	  

http://www.bioinformatics.org/SeWeR/	  	  	  	  	  
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BLAST	  Flavors	  

Some Flavors of BLAST 
ucleotide rotein N 

NN

N 

N 

N 

P 

P 

blastx 

tblastn 

tblastx 

P P P P P P 

P P P P P P P P P P P P 

P P P P P P 

Query Database Program 

blastp 

blastn 

P P 
N N 

PP



NCBI	  BLAST	  



BLASTp	  



Advanced	  BLAST	  Parameters	  	  



BLAST	  Results	  



Graphical	  BLAST	  Results	  

•  This	  	  is	  a	  graphical	  view	  of	  the	  distribu5on	  of	  BLAST	  hits	  on	  the	  query	  
sequence.	  

•  The	  length	  of	  the	  hits	  shows	  the	  query	  coverage	  and	  region	  of	  
similarity.	  

•  The	  colors	  represent	  similarity	  scores	  with	  red	  been	  the	  highest	  down	  
to	  black	  
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•  This	  gives	  the	  names	  of	  sequences	  similar	  to	  your	  query	  sequence	  
ranked	  by	  similarity	  

Hit	  List	  BLAST	  results	  

E-value 
 

% Query 
coverage 

Bit score  values 
< 50 unreliable 

Sequence Definition, click to 
view the pairwise alignment 
 
 

Accession number, Link to 
the record in NCBI Entrez 



Pairwise	  alignment	  results	  

Sbjct: segment from the hit sequence 

Query: segment from the query sequence 

The middle line is the 
consensus sequence. 



•  How	  do	  you	  make	  your	  conclusion	  on	  homology:	  
•  E-‐value	  =	  Expected	  value.	  (this	  indicates	  the	  probability	  that	  the	  
blast	  hit	  may	  have	  occurred	  by	  random	  chance).	  

•  The	  lower	  the	  E-‐value	  (or	  the	  closer	  it	  is	  to	  0)	  the	  more	  
signi]icant	  the	  hit.	  To	  be	  certain	  of	  homology	  your	  E-‐value	  must	  
be	  below	  10-‐4	  or	  0.001.	  

•  %	  identity	  the	  higher	  the	  identity	  the	  increasing	  likelihood	  of	  
homology.	  

•  Query	  coverage	  –	  if	  a	  hit	  has	  high	  query	  coverage	  and	  similarity	  
in	  increases	  the	  chances	  of	  homology.	  

BLAST	  Result	  Interpretation	  



Summary	  -‐	  for	  nucleotide	  sequences	  

Length Database Purpose BLAST Program 

20 bp or longer Nucleotide Identify the query 
sequence 

blastn 
megablast 

Find similar 
nucleotide 
sequence. 

blastn 

Find similar proteins 
to translated query 
in a translated 
nucleotide 
database 

tblastx 

Protein Find proteins coded 
in my query DNA 
sequence 

blastx 



Summary	  -‐	  for	  protein	  sequences	  

Length Database Purpose BLAST Program 
15 residues or 
Longer 

Protein Identify your query sequence or find 
protein sequences similar to it 

blastp 

Find members of a protein family or 
build a custom position specific 
scoring matrix(PSSMs) 

PSI-blast 

Find proteins similar to the query 
around a given pattern 

PHI-blast 

Conserved 
domains 

Find conserved domains in your query 
and identify other proteins with similar 
domains 

CD-search 

Nucleic Find similar sequences in a translated 
nucleotide sequence database. 

tblastn 


