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Abstract. There are many bioinformatics analysis method to compute the quality statistics of 

sequence reads. With the application of next-generation sequencing technology, bioinformatics 

analysis method for sequences have developed rapidly. The sequence quality statistics has become an 

important part of bioinformatics analysis method to learning and teaching.  For learning the 

computing quality statistics method of the sequence reads, we do a compute the sequence reads 
quality statistics experiment. We show and analysis the experiment results for per base sequence 

quality and per sequence GC content with FastQC software and for nucleotide distribution with draw 

nucleotides distribution chart software. 

Introduction 

Learning the sequence quality statistics is the main point of bioinformatics analysis. For the sequence 

quality analysis, the most important is the study per base sequence quality, per sequence GC content 

and nucleotide distribution. DNA has four nitrogenous bases: (A) adenine, (T) thymine, (C) cytosine, 
and (G) guanine. RNA contains three of these bases - (A), (C), and (G) but not (T). Uracil (U) is found 

in its place and complements adenine (A) instead in transcription. Transcription is the system that 

produces a complementary RNA sequence from a strand of DNA [1] [2]. Per base sequence quality 

shows the mean quality score of each sequence reads. Per sequence GC content shows the GC content 

of each sequence reads. Nucleotide distribution shows the distribution of four nitrogenous bases. 

In this paper, we introduce compute quality statistics software [3] to compute the quality statistics 

of experiment sequence reads. Then, we study FastQC as a tool for per base sequence quality and per 

sequence GC content, and introduce draw nucleotides distribution chart software for nucleotide 

distribution.  

Compute Quality Statistics 

Compute quality statistics is the software to compute the quality statistics of the sequence reads, and 

is integrated into the Galaxy scientific workflow[4][5][6]. Some computing results contain the 

following fields. 

 

 column = column number (position on the read)  

 mean = Mean quality score value for this column.  

 A_Count = Count of 'A' nucleotides found in this column. 
 C_Count = Count of 'C' nucleotides found in this column. 

 G_Count = Count of 'G' nucleotides found in this column. 

 T_Count = Count of 'T' nucleotides found in this column. 

 N_Count = Count of 'N' nucleotides found in this column. 

 

The computing the quality statistics of the sequence reads is as in Table 1. 
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Table 1  The mean quality score and A, T, C, G count 

column mean A_Count C_Count G_Count T_Count N_Count 
1 28.44 36 18 14 18 14 
2 30.69 28 18 19 35 0 
3 32.35 36 19 21 24 0 
4 36.21 23 17 41 19 0 
5 36.46 36 19 25 20 0 
6 36.36 38 16 24 22 0 
7 36.17 32 20 30 18 0 
8 36.47 20 15 27 38 0 
9 38.37 29 28 19 24 0 

10 38.07 26 23 34 17 0 
11 38.31 24 21 25 30 0 
12 38.07 23 27 22 28 0 
13 37.87 23 21 24 32 0 
14 39.49 27 20 32 21 0 
15 39.2 32 20 23 25 0 
16 39.86 29 21 17 33 0 
17 39.82 23 18 24 35 0 
18 39.49 23 23 27 27 0 
19 39.55 33 20 23 24 0 
20 39.6 29 18 27 26 0 
21 39.66 26 21 22 31 0 
22 39.34 28 21 24 27 0 
23 39.12 22 24 28 26 0 
24 39.59 17 30 15 38 0 
25 39.5 15 8 20 57 0 
26 39.25 8 7 73 11 1 
27 39.35 16 7 57 20 0 
28 38.98 65 12 11 11 1 
29 38.89 54 12 12 20 2 
30 38.84 2 12 11 75 0 
31 37.87 4 27 10 55 4 
32 36.29 3 56 16 18 7 
33 37.88 6 19 20 55 0 
34 37.96 5 59 30 6 0 
35 38.19 9 4 77 10 0 
36 39.05 13 8 76 3 0 
37 38.97 11 14 59 16 0 
38 38.41 9 10 23 58 0 
39 39.12 16 22 54 8 0 
40 38.83 14 69 9 8 0 
41 39.29 18 62 16 4 0 
42 39.15 72 9 14 5 0 
43 38.53 66 7 22 5 0 
44 38.38 12 10 72 6 0 
45 38.12 19 14 55 12 0 
46 37.46 67 11 10 12 0 
47 38.21 55 31 6 8 0 
48 37.81 10 70 3 17 0 
49 38.27 16 22 9 53 0 
50 38.51 9 68 15 8 0 
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Per Base Sequence Quality and Per Sequence GC Content with FastQC 

FastQC. There are many sequences quality control tools such as FastQC [7], FastX [8], Sickle [9], 

and RNA-SeQC [10]. FastQC aims to provide a QC report which can spot problems which originate 

either in the sequencer or in the starting library material. The analysis in FastQC is performed by a 
series of analysis modules. It is important to stress that although the analysis results appear to give a 

pass/fail result, these evaluations must be taken in the context of what you expect from your library. A 

'normal' sample as far as FastQC is concerned is random and diverse. Some experiments may be 

expected to produce libraries which are biased in particular ways. You should treat the summary 

evaluations therefore as pointers to where you should concentrate your attention and understand why 

your library may not look random and diverse.  

Per Base Sequence Quality. We show the experiment results as in Table 1 with FastQC, and per 

base sequence quality of the experiment sequence reads as Fig. 1. The x-axis on the graph shows the 

position in read, and the y-axis on the graph shows the quality scores. 

In Fig. 1, the background of the graph divides the y axis into very good quality calls (green), calls 
of reasonable quality (orange), and calls of poor quality (red). The quality of calls on most platforms 

will degrade as the run progresses, so it is common to see base calls falling into the orange area 

towards the end of a read. The blue line represents the mean quality, and the mean quality of most is 

all over 28 and is very good quality calls. The experiment result of this quality and content analysis 

step is entirely normal. 

 

 
Figure 1.  Per base sequence quality 

 

Per Sequence GC Content. We show the experiment results as in Table 1 with FastQC, and per 

sequence GC content of the experiment sequence reads as Fig. 2. The x-axis on the graph shows the 

mean percentage of GC of per sequence, and the y-axis on the graph shows the reads numbers. It is 

means the summation mean percentage of the percentage of G and C of per sequence. 

This module measures the GC content across the whole length of each sequence in a file and 

compares it to a modelled normal distribution of GC content. In a normal random library you would 

expect to see a roughly normal distribution of GC content where the central peak corresponds to the 

overall GC content of the underlying genome. Since we don't know the GC content of the genome the 

modal GC content is calculated from the observed data and used to build a reference distribution.  
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Figure 2. Per sequence GC content 

Nucleotide Distribution 

For the nucleotide distribution with draw nucleotides distribution chart software, we create the 

experiment results as in Table 1 with a stacked-histogram graph. Nucleotide distribution chart graph 

of the experiment sequence reads shows as Fig. 3. 

In Fig. 3, The x-axis on the graph shows the position in read, and the y-axis on the graph shows the 

percent of each nitrogenous bases such as A, G, C, T [11]. If a sequencer is unable to make a base call 

with sufficient confidence then it will normally substitute an N rather than a conventional base call. In 

the initial sequence reads, there is many N.  

The blue chart is A, the red chart is C, the green chart is G, the orange chart is T, and the pink chart 

is N in Fig. 3. The nucleotides distribution is from Table 1. For example, A count is 36, C count is 18, 
G count is 14, T count is 18, and N count is 14 in column 1. Then, the summation count is 100. We 

can compute the percent of each nitrogenous base. The percent of A is 36%, the percent of C is 18%, 

the percent of G is 14%, the percent of T is 18%, and the percent of N is 14%. All the above results are 

corresponding to the length of the charts in Fig. 3. 

 

 
Figure 3.  Nucleotide distribution chart graph 
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Summary 

Learning the sequences quality statistics is the main point of bioinformatics analysis. The computing 

quality statistics method of the sequence reads has become the main step of the biological sequences 

learning. With FastQC as a tool for sequences quality control and per sequence GC content, we do a 
learning computing quality statistics analysis experiment, show the experiment results for per base 

sequence quality and per sequence GC content with FastQC software and for nucleotide distribution 

with draw nucleotides distribution chart software. With the same way, we can learn and study other 

bioinformatics analysis method more easy. 
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