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Introduction

Modern high throughput sequencers can generate

hundreds of millions of sequences in a single run ——
Y c——

Shotgun Meta-genomics or
—_—

Before analysing this sequence to draw biological
conclusions you should always perform some
simple quality control (QC) checks to ensure that
the raw data looks good and there are no problems
or biases in your data which may affect how you can

usefully use it i
meny  Amesen
Most sequencers will generate a QC report as part I
| SequenceData (reads)

Target or Amplicon
— Sequencing

Culture, Isolatiol
dld ntific: ati

Whole Genome Sequence

of their analysis pipeline, but this is usually only I —
focused on identifying problems which were
generated by the sequencer itself
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FASTQ format has for long been the standard to store short-read
sequencing data

For a single-read run, one Read1 (R1) FASTQ file is created for each
sample per flow cell lane

For a paired-end run, one R1 and one Read2 (R2) FASTQ file is created for
each sample for each lane

FASTQ files contain the nucleotide sequence and the per-base calling
quality for millions of reads

FASTQ files are compressed and created with the extension *.fastq.gz

Although file size will depend on the actual number of reads, FASTQ files
are typically large (in the order of megabytes and gigabytes)

Most tools that use FASTQ files as input can handle them in compressed
format so, in order to save disk space, it is recommended not to uncompress
them

TB17_S12 L001 _R1 _001.fastq.gz

TB17: the sample name

S$12: the sample order in the sample sheet
L001 the lane number

R1: represents Read 1

001: represents the last segment

fastq: represents the FASTQ file

.gz: compressed

* File contains millions of records
— Each record has four lines, represents ONE

sequence

base=T

score = F =37

* Line 1 —the name, starts with @

* Line 2 — the sequence, starts at new line

* Line 3 — some other stuff, optional, starts with +

* Line 4 — the quality scores, starts at new line

@SN1083:379:H8VAIADXX:2:1101:1248:2144 1:N:0:12

+

CCTAAATGGTGCCATGCTAGGAGGCCGTGCCCTTCTTGAAAAGTTGTATjT AA

BBBFFFFFFBFFFIIIIFI<FFIIIIIFIIIIFBFIIIIIIIIFFFIIIIFIII

ASCII Characters Encoding Q-scores 0-40 )
Symbol | ASCII Q- Symbol | ASCII Q- Symbol | ASCII Q-
Code Score Code Score Code Score
! 33 0 / 47 14 = 61 28
" 34 1 0 48 15 > 62 29
F (3 2 49 16 |2 &8 |30

$ 36 3 2 50 17 @ 64 31
%o 37 4 3 51 18 A 65 32
& 38 5 4 52 19 B 66 33
! 39 6 5 53 20 C 67 34
( 40 7 6 54 21 D 68 35
) 41 8 7 55 22 E 69 36
* 42 9 8 56 23 F 70 37
+ 43 10 9 57 24 G 71 38
, 44 11 : 58 25 H 72 39
- I

45
46

—
N

59 26
60 27

73 40

—
w
A
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Phred Quality QEiercheck

* Phred quality score (Q) is a measure of the quality of FastQC
the identification of the nucleobases generated by
automated DNA sequencing

» |If Phred score assigns a quality score of 30 (Q30) to
a base, the chances that this base is called
incorrectly are 1 in 1000

Phreq Quality Probability of Base call
score incorrect base call accuracy
10 1in 10 90% < [l[biﬂ
20 1in 100 99%
30 11in 1 000 99.9%
_ 00000
40 1in 10 000 99.99% QlAGEN
50 1in 100 000 99.999%
60 1in 1 000 000 99.9999%
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FASTQ Trimming

* Quality trimming based on quality scores

+  2Q20

« Ambiguity trimming to trim off e.g. stretches of Ns

TACTACATAGATACAGATACTTANANNNN P I N

« Adapter trimming

. CTGTCTCTITATACACATCTITACTACATAGATACAGATACTTACIGICTCTITATACACATCT

« Base trim to remove a specified number of bases at either
3'ord' end

+ATACACATCTITACTACATAGATACAGATACTTACTGICICITA

* Length trimming to remove reads shorter or longer
than a specified threshold

+ TACTACATAGA <15
s TACTACATAGA 21000 Trim Galore
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» FastQC provide a QC report which can spot problems which
originate either in the sequencer or in the starting library
material

 FastQC can be run in one of two modes:

* It can either run as a stand alone interactive application
for the immediate analysis of small numbers of Fastq
files

 or it can be run in a non-interactive mode where it would
be suitable for integrating into a larger analysis pipeline
for the systematic processing of large numbers of files

« FastQC output the results in html format

@FastQC Report

Summary

@ Basic Statistics

@Per base sequence quality

@Per tile sequence quality

@Per sequence quality scores

@Per base sequence content

@Per sequence GC content

@Per base N content

@Seauence Length Distribution

@Sequence Duplication Levels

@Overreoresented sequences

@Mgpter Content


https://www.bioinformatics.babraham.ac.uk/projects/fastqc

Filename
File typ
Encoding
Total Se
Sequence
Sequence

%GC
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FastQC: Analysis Modules

Measure “ Quslysors arosal ass (k1.3 ocadog)

e Conventional base calls

Illumina 1.5

good_sequence_short.txt # TTTTTTTITT
TT LOAAHAR Sl T

quences 250000
s flagged as poor quality 0
length 40
45

Basic Statistics

17 February 2021

30
= L
[~

28 i

\ [hi i
2 S —
24 L

N

) LI1] I

1 23 45 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Position in read (bp)

Per Base Sequence Quality

60000.0

55000.0

50000.0

45000.0

40000.0

35000.0

30000.0

25000.0

20000.0

15000.0

10000.0

5000.0

0.0

Quality score distribution over all sequences

Average Quality per read

2 345 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

Per Sequence Quality Scores

https://www.bioinformatics.babraham.ac.uk/projects/fastqc
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FastQC: Analysis Modules
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FastQC: Analysis Modules
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https://www.bioinformatics.babraham.ac.uk/projects/fastqc
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