
Quality assessment and control 

of sequence data 



Genomic filetypes 

http://evomics.org/resources/file-formats/ 

 

fasta + qual  

fastq 
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fasta 

• Most basic file format to represent nucleotide or amino-acid 
sequences 

• Each sequence is represented by: 

– A single description line  (shouldn’t exceed 80 characters): 

• Starts with “>” 

• Followed by the sequence ID, and a space, then 

• More information (description)  

– The sequence, over one  or several lines (the number of characters per 
line  is generally 70 or 80,  but  it does not matter)  



qual 

• Fasta-like quality format 

• Always paired with a fasta file (sequences with 
same ids, same order) 

• Description line as in fasta format 

• Qualities: a number for each base in the 
corresponding fasta, separated by spaces 



quality – Phred scores (Q) 

• Most comonly used representation of qualities 

• Related to the probability of errors (P) in a 

particular base 

 



fastq 

• same as fasta file but including quality scores 

• contains 4 lines: 

– “@” and the sequence ID 

– the sequence 

– “+” (and the sequence ID) 

– the quality score 



ASCII encoding of phred scores 

• one number  :  one leter 
 

64:@  90:Z   97:a 

65:A  91:[   98:b 

66:B  92:\   99:c 

67:C  93:]    100:d 

68:D  94:^   101:e 

69:E  95:_   102:f 

… :…   … :…   … :… 
 



Different scoring systems 

Phred scores (Q) go from 0 to 40 
Sanger and Illumina 1.8:  

         ASCII = 33  Q = 0; Q = ASCII – 33, BUT 
    scores end in 40 and 41 respectively 

Solexa, Ilumina 1.3 and Illumina 1.5:  

    ASCII = 64  Q = 0; Q = ASCII – 64, BUT  
    scores start in -5, 0 and 3 respectively 



Quiz 1 

http://en.wikipedia.org/wiki/FASTQ_format  
 

• What are the phred scores (and probability of 

error) of the first five bases of this sequence? 
 

@phredscoretest 

AATTCTGGTACTCTAATGTGTTGTATATGGTCCTATC 

+ 

FEGIFDCBAGFJDGFABBD9837.9##(.,+)..+** 
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Quiz 2 

http://en.wikipedia.org/wiki/FASTQ_format  
 

• Can you guess the sequencing platform/base 

caller that was used to generate this data? 
 

@phredscoretest 

AATTCTGGTACTCTAATGTGTTGTATATGGTCCTATC 

+ 

FEGIFDCBAGFJDGFABBD9837.9##(.,+)..+** 
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Quality control is important 

• Some of the artefacts/problems that can be detected 

with QC 
 

– Sequence quality 

– Nucleotide composition 

– Technical issues 

– Overrepresented sequences 

– Adaptor sequence presence 



Sequence quality 
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Nucleotide composition 



Nucleotide composition graphs 
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Nucleotide composition 



Nucleotide composition 



Exercise 

 

 

http://evomics.org/learning/quality-

assessment-and-control-of-sequence-data/  
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