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fastq files

Label
Sequence
@FORJUSPO2AJIWD1
CCGTCAATTCATTTAAGTTTTAACCTTGCGGCCGTACTCCCCAGGLCGGT
+
AAAAAAAAAAAA:

:99@: : : : 22@@: : FFAAAAACCAA: : : : BB@@?A?
N

Q scores (as ASCII chars)

Each .fastq file covering
a5 Mb genome at 50X
weights about 500 MB

Base=T,Q0=":"=25

Phred quality scores are logarithmically linked to error probabilities

Phred Quality Score | Probability of incorrect base call Base call accuracy

10
20
30
40
50

B0

1in10 90%

1in 100 99%

1in 1000 99.9%
1in 10,000 99.99%
1in 100,000 99.000%
1in 1,000,000 99.9999%

Phred quality score

Q=-10log,,P

from O to 93 using ASCII
characters 33 to 126
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fastq files

@ : : 'CGCCTT#'.GT"-"1'GT'»'|TTTTTC-"1GCTTTTC.'F".TTCTG;'.CTG

ACCATTACCACCACCATCACCATTAC GTHHCGGTGCGGGCT HCGCGTH J
CCTGACAGTGCGGECTTTTTTCGACCAAAGGTAACGAGGTAACAACCATGECG

CATATTGCCCGTTGCAGTC ATG GCTG
ATCATGCAGCARACGGTGCA HTTGCCGTGTCTCGTTGCTC

HCGCHTT"IGCHCCHCCHTTHCCHCCHCCHTCHCCHTTH
GACCCOGCCACTOACCAGTGOG

...and so on
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Quality check

Label
Sequence
@FORIUSPO2AIWD1
CCGTCAATTCATTTAAGTTTTAACCTTGCGGCCGTACTCCCCAGGCGGT
+
Output of NGS AAAAAAAAAAAA:|:09@: : : : ?@@: : FFAAAAACCAA: : : : BB@@?A? Input for
sequencers 1

guality check
QO scores (as ASCII chars)

Base=T,0=":'=25

fastq file

Sequencing errors would impact every following application

Unreliability of following results (and difficulty to detect the existence of problems!)
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Parameters to control

Phred score

GC content distribution over all sequences
Distribution of nucleotides

Length of the reads

Coverage

Adoption of corrective actions is possible to minimize these problems
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What should be trimmed out?

e : Phred quality scores are logarithmically linked to error probabilities
Sequence
Phred Quality Score | Probability of incorrect base call  Base call accuracy
@FORJUSPO2AIWD1 10 1in 10 90%
CCGTCAATTCATTTAAGTTTTAACCTTGCGGCCGTACTCCCCAGGCGGT
20 1in 100 Q4%
:09@: : : : 22@@: : FFAAAAACCAA: :: :BB@@?A? | 4 1in 1000 99.9%
Q scores (as ASCII chars) L LIl diliin
50 1in 100,000 99 9009%
« Adaptors and barcodes E | - putDNA
o — DM end polishing % \%\;_{,,r‘
* Low quality positions S5 S= Adaptorigation s /. i =
- = | Size selection >§f::
(optianal)
« Very short sequencing reads -_— = Ampificatonwin
=== == = barcode index
(only for lon Torrent reads) |
Hlumina lon Torrent
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Wh at S h O u | d b e FASTQ positional and quality trimming (Galaxy Version 0.0.1) £¢ Favorite || = Options

Is this library mate-paired?

trimmed out? :

FASTQ file

. O 3: ED0845 fastgsanger - =
Eg: lon Torrent reads & © =
FASTQ format with Sanger-scaled quality values (Galaxy fastqsanger datatype)

Maximum length trimming
Maximum length trimming Y | 20

Trim reads longer then this value {useful for lon Torrent); -1 for no trimming
Left-side trimming
Left-side trimming Y |1
Mumber of bases to trim from 5' (left) end
Right-side trimming
0
Mumber of bases to trim from 3" (right) end

Minimum Phred quality score for right-side trimming

Minimum Phred quality score
for right-side trimming

25

Starting from 3' (right) end, bases with quality less than this value will be trimmed
Average Phred quality score for right-side trimming

Average Phred quality score for *
right-side trimming

Starting from 3 (night) end, bases will be trimmed one-by-one until the average read quality reaches this

value

Minimum length filtering

Minimum length filtering * s

Unys ©
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FastQC — quality check of raw data

@Per base sequence quality
Quality scores across all bases (Sanger/ lllumina 1.9 encoding)
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12345¢ 788 20-20 5058 80-89 120-12% 170-17% 220-229 270-279  320-328  370-379 420425 470-471
Fosition in read (bp)
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FastQC — quality check of raw data

@Per base sequence content

Sequence content across all bases
100
T

WC
a0 Yol
ECLE]

a0
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1234567892029 50598089 120128 170179 220-229 270-279  3220-329  370-379 420428 470-471
Position in read (bhp)
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FastQC — quality check of raw data

Per sequence GC content

GC distribution over all sequences

20000
G count per read

Theoretical Distribution

20000
F0000
G0000
50000
40000
30000
20000

10000

02468 11 15 19 23 27 31 35 39 43 47 51 55 5% g3 g7 71 73 79 B3 87 891 895 &8
Mean GC content (%)
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FastQC — quality check of raw data

Sequence Length Distribution

200000

175000

150000

123000

100000

75000

20000

25000

Distribution of sequence lengths over all sequences

Sequence Length

20-29 50-39 380-89  120-129 160-169 200-209 240-249 230-289 320-329 380-369 400-409 440-449

Sequence Length (bp)
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What should be trimmed out?

FASTQ positional and quality trimming (Galaxy Version 0.0.1)
Is this library mate-paired?
Single-end
FASTQ file
[ | €8 | OO | | No fastgsanger dataset available.

FASTQ format with Sanger-scaled quality values (Galaxy fastgsanger datatype)

Maximum length trimming

-1
Trim reads longer then this value {useful for Ion Torrent); -1 for no trimming
Left-side trimming

0

Number of bases to trim from 5' {left) end

Right-side trimming

0

Mumber of bases to trim from 3" {right) end

Minimum Phred quality score for right-side trimming
0

Starting from 3' (right) end, bases with quality less than this value will be trimmed

Average Phred quality score for right-side trimming
0

Starting from 3' (right) end, bases will be trimmed one-by-one until the average read quality reaches this value
Minimum length filtering

-1

Reads shorter than given length will be discarded; -1 for no filtering
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Before trimming

Quality scores across all bases (Sanger ! lllumina 1.2 encoding) Sequence content across all bases
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123458789 2029 50-59 &0-83 120-123 160-189 200-203 240-243 230-289 320-320 360-363 400-409 430
Position in reas (bp)

[}
12346567 &9 2029 E0-53 80-83 120-128 160-183 200-209 240-249 280-280 320-320 360-369 400-409 430

After trimming

Quality scores across all bases {Sanger# lllumina 1.9 encodling)
Sequence content across all bases

ATTCARICAR e

1I\III\I\H\I\I\I\I\IllllliL

0
1234567891510 3034 4549 6064 7579 0094 110-114 130134 160154 170-174 190-194 210214 230-234 250-264 270-274 290294
Position in reac! (bp)

1234506780 1519 30-34 4549 60-84 7570 9094 110-114 130-134 150-154 170-174 190-194 210-214 230-234 250254 270274 290-204
Position in read (bp)
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