
Biological Sequence Data Formats 
 
Here we present three standard formats in which 
biological sequence data (DNA, RNA and protein) can be 
stored and presented.  
 
Raw Sequence: Data without description. 
 
FASTA Format: One line of description, then sequence. 
 
GenBank Record: Lots of detailed description about the 
sequence. 



Raw Sequence: DNA 
 
In the text box below, is an example of “raw” DNA sequence. Just the 
four different nucleotides of one particular DNA strand. No information 
on the gene or the organisms the sequence came from. (See “Biology 
in the Computer”.) 
	  

Raw Sequence: Protein 
 
Below is an example of a “raw” protein sequence. The letters indicate 
one of the twenty different amino acids and the order tells how they 
are put together.  
	  



FASTA Format  
 
The fasta format (originally created for a program called, you guessed 
it, “FASTA”) is a ubiquitous format in bioinformatics and is accepted as 
input to many bioinformatics analysis tools. It is almost as simple as 
the raw format, but has a Title Line that provides some information 
about the sequence. 
 
FASTA formats always have a title line, and it always begins with a “>” 
and ends with a return character.	  

FASTA Format: DNA 
 
Below is a FASTA file for the DNA sequence that codes for the G-
gamma-globin protein of a spider monkey, Ateles geoffroyi. 



FASTA Format: Protein 
 
Below is a fasta file for the Protein sequence for the G-gamma-globin 
protein of a spider monkey, Ateles geoffroyi. This is the FASTA 
sequence record from GenBank, a major database of biological 
sequence information. The codes at the beginning of the title are 
tracking identifiers used by GenBank to organize and find sequences 
in the database. 

FASTA Format: Make up your own titles 
 
You do not have to have complicated titles. It is easy to make up your 
own titles. For example: 
 
> Seq1 
CCCTAAACCCTAAACCCTAAACCCTAAACCTCTGAATCCTTAATCCCTAAATCCCTAA 
 



 
WARNING: Some programs have difficulty with titles that are too long, 
include spaces or non-letter or number characters. Avoid (1) Names 
longer than 15 character; (2) Spaces; and (3) Characters other than 
letters or numbers. 
 
FASTA Format: Multiple Entries 
 
Sometimes you need to input many sequences at the same time to a 
program, such as a multiple sequence alignment program. This is 
easy in FASTA format – see below. (Note: These sequences are all the 
same length, but this does not have to be the case.) 
 
> HumanGlobin 
CCCTAAACCCTAAACCCTAAACCCTAAACCTCTGAATCCTTAATCCCTAAATCCCTAA
ATCTTTAAATCCACCCTAAACCCTAAACCCTAAACCTCTGAATCCTTAATCCCTAAAT 
> MonkeyGlobin 
GTATATAATGATAATTTTATCGTTTTTATGTAATTGCTTATTGTTGTGTGTAGATTTT
TTTGAGGTCAATACAAATCCTATTTCTTGTGGTTTTCTTTCCTTCACTTAGCTATGGA 
> HorseGlobin 
ATTTGTTATATTGGATACAAGCTTTGCTACGATCTACATTTGGGAATGTGAGTCTCTT 
GGGTTGGTTTATCTCAAGAATCTTATTAATTGTTTGGACTGTTTATGTTTGGACATTT 



GenBank Record 
 
The GenBank format is an 
example of a data-rich 
format. It is used by The 
National Center for 
Biotechnology Information 
(NCBI) and each record is 
given a unique identification 
code. (Actually more than 
one.) The full biological 
sequence of the record is 
always at the end of the 
record. To the right is the 
GenBank record for the 
Spider Monkey globin gene. 
 
Read below for more details 
on the types of information 
in a GenBank file. 
	  



GenBank Record: Background on the sequence 
 
The beginning of the GenBank file contains background information 
such as the source of the biological molecule (what organism) and the 
scientists who discovered the sequence.  
 
 

On	  the	  le(	  side	  of	  the	  file	  are	  keywords	  indica5ng	  the	  
details	  present	  in	  the	  file.	  

The	  accession	  number	  and	  the	  GI	  (GenBank	  
Iden5fica5on)	  number	  are	  unique	  to	  this	  record.	  	  

The	  organism,	  or	  other	  source,	  
of	  the	  biological	  sequence.	  

Informa5on	  on	  the	  discoverers	  of	  the	  
sequence,	  publica5ons	  with	  the	  

sequence,	  and	  more.	  	  



GenBank Record: The sequence 
 
At the end of the file is the biological sequence. In this case it is a DNA 
sequence, but it may also be RNA or protein. 

The	  nucleo5des	  (or	  amino	  acids	  in	  the	  case	  of	  
protein)	  are	  numbered.	  The	  “c”	  is	  the	  first	  
nucleo5de	  of	  the	  file.	  

The	  end	  of	  the	  file	  is	  demarcated	  by	  
two	  back	  slashes.	  



GenBank Record: Feature section 
 
In the middle of the file, the FEATURES section describe the various 
molecular features of the sequence and some of the biological activity. 
 
 The	  posi5ons	  (length)	  of	  the	  sequence	  

at	  the	  end	  of	  the	  file.	  

Biological	  informa5on.	  In	  this	  
case	  the	  DNA	  was	  derived	  
from	  spider	  monkey	  skin	  
cells.	  

The	  exon	  and	  
intron	  features	  
indicate	  their	  
posi5ons	  in	  the	  

sequence	  
below.	  

CDS	  stands	  for	  CoDing	  
Sequence.	  Indicates	  if	  part	  
or	  all	  of	  the	  sequence	  is	  
translated	  into	  protein.	  

The	  amino	  acids	  of	  the	  
translated	  protein.	  
Very	  convenient!	  Accession/GI	  numbers	  

of	  a	  different	  
GenBank	  file	  
with	  the	  protein	  
sequence.	  


