LA CEITEC

Central European Institute of Technology
BRNO | CZECH REPUBLIC

Modern methods for genome analysis
(PrF:Bi7420)

Lecture 2 : Raw NGS data a8
quality control i

& Vojta Bystry
&-E vojtech.bystry@ceitec.muni.cz

{ —
e,

»
. by - —

M


mailto:vojtech.bystry@ceitec.muni.cz

NGS data analysis

| I l de-multiplexing

EPCEITEC



De-multiplexi

SElg ===
SBE ===
*EE ===

| 1|

l

EPCEITEC

=\

ng

%T%i{i{{



De-multiplexing

Single index et a»>e=D

P5 SP1 SP2 i7 P7
Paired-end dual index Gl @G abaGED
P5 i5 SP1 sP2 i7 P7
Paired-end dual index
with molecular barcode ‘=D G - =
P5 i5 SP1 SP2 i7 UMI P7
Paired-end dual index
with inline UMI —- Insert -_
P5 i5 SP1 UMI SP2 i7 P7
Paired-end dual index,
inline UMI and barcode D ED» abanuD
P5 i5 SP1 UMIBC SP2 7 P7

@ P5/P7: Flow cell binding sequences (platform-specific)

SP1/2: Sequencing primer binding sites (common for all libraries)
®® /5/i7: Sample Indexes (specific to a particular library)

UMI: Unique molecular index (barcode tag for individual molecules)
@ BC: User-defined barcode (unique per sample, single cell, etc.)
@ /nsert: Target DNA or cDNA fragment (library-specific)
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Primary data — fastq file

, x : Lane |
Read Record T ElowceliD ]
Header :

Separator
(with optional
repeated
header)
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: ) Barcode
( Tile
H(Zoordinates

o

@DJG84KN1:272 :D17DBACXX:2.}: 1101:12432:5554 1:N:0:AGTCAA
CAGGAGTCTTCGTACTGCTTCTCGCGGCCTCAGCCTGATCAGTCACACCGETT

BCCFFFDFHHHHHIJJIJJJJJJJI1JJJJJJIJIIJJJIJIIJIIJJIJJIJIIIJIIIId Read Bases

@DJG84KN1:272:D17DBACXX:2:1101:12 610 1:N:0:AG>
AAAACTCTTACTACATCAGTATGGCTTTTAAAACCTCT
+

@@@DD?DDHFDFHEHIITHITITIBBGEBHIEDH=EEHI

Read Quality
Scores

o

@DJGB84KN1:272:D1/DBACXX:2:1101:12438:5704 1:N:0:AG
CCTCCTGCTTAAAACCCAAAAGGTCAGAAGGATCGTGAGGCCCCGCTTTC
+

CCCFFFFFHHGHHJIJJJJJJJIRHGIJJJJIITIJGIGIHIJJJIIITIJd

@DJG84KN1:272:D17DBACXX:2:1101:12340:5711 1:N:0:AG

GAAGATTTATAGGTAGAGGCGACAAACCTACCGAGCCTGGTGATAGCTGG
+

CCCFFFFFHHHHHGGIJJJIJJJJJJIJIIIJIIIIGIJIJIJHITIIIIIIIJ

NOTE: for paired-end runs, there is a second file
with one-to-one corresponding headers and reads.



Fastg format - quality

Fastq - g stands for quality — coded as phred score

CFFFFEFFGCEEGECFGGGGAFF87QE:++6C<++3:,8,33,,:,, /2,7 %11+
5 31%
Q:—]_O'log P 10 10%
10 20 1%
30 0.1%

What the machine things is the quality
Only account for sequencing errors
Very good for early problem detection
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Fastq — quality control

« How can we summarize this?
 What QC can be done?
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k@M04743:199:000000000-CGG4F:1:1101:16145:1655 1:N:0:233
GGTGCCAGCCGCCGCGGTAATACGAAGGTGGCAAGCGTTGTTCGGATTCACTGGGCGTACAGGGAGCGTAGGCGGTTGGGTAAGCCCTCCGTGAAATCTCCGGG!
+

ABCCCFFFCADBGGGGGGGGGGHHGHGGFHGHHHGHGGGAF FHGGGGGHHHHHHHHGGGGGHHGGGGGGGGGHGGEGGGGGHHHHHHHHGGHGGGHHHHHHG GG
@M04743:199:000000000-CGG4F:1:1101:18938:1729 1:N:0:233
GGTGCCAGCCGCCGCGGTAATACGTAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGTGCGCAGGCTGTTTTGTAAGTCAGATGTGAAATCCCCGAGH

+

BBBBBF FFBBBBGGGGGGGGGFHHHHHGGHGGGGGGGGGGGHHGGE GFHHHHHHHHGGGGHFHGGGGGGGGGGHHHHHHHHHHHHHHHHHHHHHHHHHHHGGGG
@MO4743:199:000000000-CGG4F:1:1101:13893:1760 1:N:0:233
GGTGCCAGCAGCCGCGGTACTACGTAGGGTGCGAGCGTTGTCCGGAATTACTGGGCGTAAAGAGTTCGTAGGCGGTTTGTCGCGTCGTTTGTGAAAACCCGGGG
+

BBBBBFFFB4CCGGGGGGGCF FHGHHHGGHGGGGGGGGGAF GHGG ? EFHF EHHHHHGGGGFHFHF GHGGHGG 3 EEEGGGHHEHGGGGGGGDHHEHGHGGGGGGG
FOFFFFFFFFFFFEFFBBBBFEB; - @DFB-BBBFFFFEFF /EBBEFFF /BADFFDFFF. ;
@M04743:199:000000000-CGG4F:1:1101:14830:1795 1:N:0:233
GGTGCCAGCCGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGTTTAAAGGGTGCGTAGGCGGTTCTTTAAGTCAGTGGTGAAATACAGCCG
+

ABBABFBFB?AAEE ? EGEF CGGHHF FHGEHF FHHGHGGGCFHHGEEGGDF GDHHHGGGF GDGHGGF EGF GGDF GGGGGHHF FFBGFH34F GBF FHGHHHGHFF C
9BD?99-9/9@-BD. ; ADFFFBF///BBF : FFFFFFED?DFDFF?A.

@M04743:199:000000000-CGG4F:1:1101:14968:1984 1:N:0:233
AGTGCCAGCCGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGT TTAAAGGGTGCGTAGGCGGTTCTTTAAGTCAGTGGTGAAATACAGCCG
+

BBBBBF FFBABBGGGGGGGGGGHHGFHGHHGHHHGHGGGC FHHGGE GGHHHHHHGGGGHHHHHGHGGGGGGGHGGGGGHHHHHHHHHHHHHHGF FHHHHHHHHG
F CHHHGGHHHHHHHHHHHHHHHHHHHHHF HHHHGFHHGE GGFHHGHGGGF EGGOF GGAEGGGGAF DGEFFGGFFFBFEFFFFFFFFFFFFFFFFFFF>DFDBFF
@MO4743:199:000000000-CGG4F:1:1101:12706:2099 1:N:0:233
TGTGCCAGCCGCCGCGGTAATACGGAGGGAGCTAGCGTTGTTCGGAATTACTGGGCGTAAAGCGCACGTAGGCGGTTTTTTAAGT CAGAGGTGAAAGCCCGGGG
+

BCCCCFFFCCCCGGGGGGGGGGHHEGGGGDF GGHHHGGGGGHHGGGGFHHGHHHHHGGGGHHHGGGGGHHHGHGGGGGGGGACGHHHHHHGHHGHHFHHHGGGG
BFFFFFFFFOFFFFFFFFFFFFFFF/

@MO4743:199:000000000-CGG4F:1:1101:13747:2260 1:N:0:233
CGTGCCAGCCGCCGCGGTAATACGAAGGGGGCTAGCGTTGTTCGGAATTACTGGGCGTAAAGAGTTCGTAGGCGGTTTGTCGCGTCGTTTGTGAAAACCCGGGG
+

CCCCCCFFCABCGGGGGGGGGGHHF CEGDGGGGHHHGGGE FHHGGGF FHHFHHHHGGGGGHHEGHHHGGHGGHGGGGGGFH< />CFCGGGGHHHHHFHGGGGGG
AQ@FFFFFFFFFFFFFBF9C;=CF.@; COFFFFFBDFFFFFF?BEFFFFFFFFFFFFFFFFF?
@M04743:199:000000000-CGG4F:1:1101:20151:2263 1:N:0:233
TGTGCCAGCCGCCGCGGTAATACGTAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAAAGCGTGCGCAGGCTGTTTTGTAAGT CAGATGTGAAATCCCCGAG
+

BBBBBF FFBAADGGGGGGGGGGHHHHHGGHGGGGGGGGGGGHHGGD F FHHHHHHHGGGGGHGHGGGGGGGGGGHHHHHHHHHHHHHHHHHHHHHHHHHHHGGF G
@MO4743:199:000000000-CGG4F:1:1101:17232:2363 1:N:0:233
GGTGCCAGCCGCCGCGGTAATACGGAGGGGGCTAGCGTTGTTCGGAATTACTGGGCGTAAAGCGCACGTAGGCGGATCGGAAAGT CAGAGGTGAAATCCCAGGG
+

BBBBBF FFBBBBGGGGGGGGGGHHGDGGGGGGGHHHGGGOF GHGGE GFHHHHHHHHGGGGHHHGGGGGHHHGHGGGGGGGGGGHHHHHHHGHHHGHHHHGHHGG



FastQC Report

Summary

@Basic Statistics

Return to start page

-  Messwe ] Vae
@Per base sequence quality Filename MU a ytHl1 Rl.fastqg.gz
@Per tile sequence quality File type Conventional base calls
@MMMYM Encoding Sanger / Illumina 1.9

| |Per base sequence content

Total Sequences 252819865
| Per sequence GC content

Sequences flagged as poor quality 0
@Per base N content

Sequence length 161
@Sequence Length Distribution
%GC 40
@ Sequence Duplication Levels
@Overrepresented sequences
@A_dapter Content
D G Insert GG

P5 i5 SP1 spP2 i7 P7



@Per base sequence content

Fastq — quality control

« Fastqc - tool
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@Per sequence quality scores @Overrepresented sequences

@Adapter Content
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Thank you for your attention!
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