
KONTROLA JAKOŚCI I EDYCJA 
DANYCH NGS

Analiza danych NGS

Wykład 4

Niniejsze opracowanie zostało stworzone przez dr Magdę Mielczarek, pracownika Uniwersytetu Przyrodniczego we Wrocławiu w ramach wykonywania

obowiązków związanych z kształceniem studentów i jest przeznaczone dla studentów Bioinformatyki (Wydział Biologii i Hodowli Zwierząt) na potrzeby

dydaktyczne bez prawa do dalszego rozpowszechniania.



Standardowe kroki w analizie danych NGS 
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Sens biologiczny

PIPELINE
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KONTROLA JAKOŚCI FASTQC
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FASTQC
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www.bioinformatics.babraham.ac.uk/projects/fastqc/

→ Kontrola jakości danych 

→ Graficzne przedstawienie sekwencji

→ Tworzenie raportu

→ Brak możliwości filtracji danych
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FASTQC - PRZYKŁADY
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www.bioinformatics.babraham.ac.uk/projects/fastqc/
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RAPORT W FORMIE GRAFICZNEJ FASTQC
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FASTQC - PRZYKŁADY
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BASIC STATISTICS
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www.bioinformatics.babraham.ac.uk/projects/fastqc/
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PER BASE SEQUENCE QUALITY
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www.bioinformatics.babraham.ac.uk/projects/fastqc/
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PER TILE SEQUENCE QUALITY
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www.bioinformatics.babraham.ac.uk/projects/fastqc/

...if  there was a loss in quality associated with only one part of  the flowcell
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PER SEQUENCE QUALITY SCORES
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www.bioinformatics.babraham.ac.uk/projects/fastqc/
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PER BASE SEQUENCE CONTENT
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www.bioinformatics.babraham.ac.uk/projects/fastqc/
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PER SEQUENCE GC CONTENT
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www.bioinformatics.babraham.ac.uk/projects/fastqc/
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PER BASE N CONTENT
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www.bioinformatics.babraham.ac.uk/projects/fastqc/
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SEQUENCE LENGTH DISTRIBUTION
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www.bioinformatics.babraham.ac.uk/projects/fastqc/

ANALIZA DANYCH NGS 2024/2025



SEQUENCE DUPLICATION LEVELS
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ANALIZA DANYCH NGS 2024/2025



SEQUENCE DUPLICATION LEVELS
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www.bioinformatics.babraham.ac.uk/projects/fastqc/

To cut down on the memory requirements for this module only 

sequences which first appear in the first 100,000 sequences in 

each file are analysed, but this should be enough to get a 

good impression for the duplication levels in the whole file. 

Because the duplication detection requires an exact sequence 

match over the whole length of  the sequence, any reads over 

75bp in length are truncated to 50bp for the purposes of  this 

analysis. Even so, longer reads are more likely to contain 

sequencing errors which will artificially increase the observed 

diversity and will tend to underrepresent highly duplicated 

sequences.
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OVERREPRESENTED SEQUENCES
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www.bioinformatics.babraham.ac.uk/projects/fastqc/

No overrepresented sequences

Ostrzeżenie – którakolwiek sekwencja występuje > 0,1%

Awaria – którakolwiek sekwencja występuje > 1%
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ADAPTER CONTENT
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www.bioinformatics.babraham.ac.uk/projects/fastqc/
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FASTQC - PRZYKŁADY
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FASTQC - PRZYKŁADY
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BASIC STATISTICS
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PER BASE SEQUENCE QUALITY
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PER SEQUENCE QUALITY SCORES
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PER BASE N CONTENT
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SEQUENCE LENGTH DISTRIBUTION
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FASTQC - PRZYKŁADY
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FASTQC - PRZYKŁADY
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www.bioinformatics.babraham.ac.uk/projects/fastqc/

CpG islands are short stretches of DNA with an unusually high GC 

content and a higher frequency of CpG dinucleotides



FASTQC - PRZYKŁADY
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www.bioinformatics.babraham.ac.uk/projects/fastqc/
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PER BASE SEQUENCE CONTENT
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PER SEQUENCE GC CONTENT
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www.bioinformatics.babraham.ac.uk/projects/fastqc/

ANALIZA DANYCH NGS 2024/2025



RAPORT W FORMIE TEKSTOWEJ FASTQC
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ŁĄCZENIE RAPORTÓW MultiQC



MULTIQC
→→→→ 1 RAPORT DLA WIELU PRÓB

https://www.youtube.com/watch?time_continue=1&v=qPbIlO_KWN0
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http://multiqc.info/

www.youtube.com/watch?time_continue=5&v=BbScv9TcaMg

www.youtube.com/watch?time_continue=1&v=qPbIlO_KWN0



MULTIQC
→→→→ 1 RAPORT DLA WIELU PRÓB
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http://multiqc.info/

https://sr320.github.io/Oly-read-check/



Błędne dane mogą prowadzić do:

▪ wolniejszego działania oprogramowania

▪ generowania słabej jakości/niewłaściwych wyników

Czyszczenie danych:

▪ zwiększa średnią jakość sekwencji

▪ daje lepsze rezultaty przyrównania

▪ redukuje rozmiar danych 

Surowe Dane

Przyrównanie do 

genomu 

referencyjnego

Detekcja 

polimorfizmów

Kontrola jakości

Sens biologiczny

EDYCJA SEKWENCJI
→→→→→ MOTYWACJA
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@HWI-1KL157:109:C448WACXX:7:1311:12007:37445 1:N:0:ACAGTG

AGAAATGCCAGGCTAGATGAGTTACAATCNAGTATCAAGATAGGC

+

@@@FFDFFGHGHHFDDDGHHHDDDD44#$%&‚344+400/01234

(…)



TrimmomaticCZYSZCZENIE DANYCH
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www.usadellab.org/cms/?page=trimmomatic
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www.usadellab.org/cms/?page=trimmomatic



PRINSEQ
KONTROLA JAKOŚCI

CZYSZCZENIE DANYCH
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http://prinseq.sourceforge.net/



PRINSEQ
→→→→→ AMBIGUOUS BASES

Sequences can contain the ambiguous base N for positions that could not be identified 

as a particular base. A high number of Ns can be a sign for a low quality sequence or even 

dataset. 

Ambiguous bases can cause problems during downstream analysis. The different programs 

deal with the problem in different ways. Some programs replace ambiguous bases with 

a random base (e.g. BWA) and others with a fixed base (e.g. SHAHA2 and Velvet replace Ns 

with As). This can result in misassemblies or false mapping of sequences to a reference 

sequence and therefore, sequences with a high number of Ns should be removed before 

downstream analysis.

Filtering reads containing more than 1% of ambiguous bases is advised.
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http://prinseq.sourceforge.net/



PRINSEQ
→→→→→ MINIMUM AND MAXIMUM READ LENGTH

Short sequences are more likely to match at a random position by chance than longer 
sequences and may therefore result in false positive functional or taxonomical assignments. 

In some cases, sequences can be much longer than several standard deviations above the mean 
length (e.g. 1,500+ bp for a 500 bp mean length with a sd100 bp). Those sequences should 
be used with caution as they likely contain long stretches of homopolymer runs. Homopolymers 
are a known issue of pyrosequencing technologies.

A rule of thumb for sequence length thresholds of longer-read datasets is to filter sequences 
shorter than 60 bp (20 amino acids) and longer than twice the mean length.
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http://prinseq.sourceforge.net/
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