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Modern Genomic Technologies
(LF:DSMGTO01)

Lecture 2 : NGS libraries and
basic data quality control
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De-multiplexing

- Bcl2fastq tool
— Needs sample sheet with indexes

— Number of barcode mismatches
 Check undetermined
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Single index

Paired-end dual index

Paired-end dual index
with molecular barcode

Paired-end dual index
with inline UM!

Paired-end dual index,
inline UM and barcode
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@ P5/P7: Flow cell binding sequences (platform-specific)

SP1/2: Sequencing primer binding sites (common for all libraries)
©® I5/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)




NGS data analysis
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Primary data — fastq file
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, , | Lane s Tile | (
Read Record B Ny — : | Barcode |
| Flow Cell ID’_‘ | / Vs Tile ‘ — ——
e Header N\ | f __Coordinates | | /
e || '\\‘ | |I I."I b ; ." //.r' | f/
, \ /

""""’:;;;'.’;
i- ,
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repeated
header)

L+ S——

i

d )
@DJIGEB4KN]1:272:D1 7DBACXX :
CEGGHGTCTTCGTHETGCTTCTCEG?CTCEGCCTGRTCAGTCHCRCCGTT

2:1101:12432:5554 1:N:0:AGTCAA

BCCFFFDFHHHHHIJJIJJJJJJJIJJJJJJJQ?JIJJJJJJJJJIJJJ

@DJGB4KN1:272:D17DBACKX:2:1101:12
AAAACTCTTACTACATCAGTATGGCTTTTAARACCTCTG! RO
ol Read Quality

Read Bases

=:9610 1:N:0:AG

@@EDD?DDHFDFHEHI I THIITIIBBGEBHIEDH-EEHT b SS0TeS

CCTCCTGCTTAAAACCCAARAGGTCAGAAGGATCGTGAGGCCCCGCTTTC
+

CCCFFFFFHHGHHJIJJJJJJJIRHGIJJJJITTIJGIGIHIJJJITIITdd

EDJGB4ENL:Z27Z:D1TDBACXX:2:1101:172438:5704 N:0:AG

@DJGE4KEN1:272:D17DBACXX:2:1101:12340:5711 1:N:0:BG
GAAGATTTATACGTAGAGGCGACARACCTACCGAGCCTGETEATAGCTEE
+

CCCFFFFFHEHHHGGIJJJIJJIJIJIIJIIJIIIIGIJIJHITIIIIIIIT

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




Fastg format - quality

Fastq - q stands for quality — coded phred score
CFFFFEFFGCEECGECFGGEGAFF87@E: ++6C<++3:, 8,33, ,:,,,:,,:,,,

Quality Error probability
5

319%
10 10%
0= 10[[0g10P - o
30 0.1%
Very good for early problem detection . wmwiwfmemw'
Reasonable for trimming and read filtering - WH il
RNA seq - above phred score 5 . HH
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@Per base sequence content

Fastq — quality control

« Fastqc - tool

@Perbase N content

@Per base sequence quality

L

@

l @Sequance Longn Distbuton

@Per tile sequence quality y

@Per sequence quality scores

@Adapter Content




FastQC Report
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@per base sequence quality Filename MU a ytH1 Rl.fastqg.gz
@Per tile sequence quality File type Conventional base calls
@Per sequence quality scores Encoding Sanger / Illumina 1.9

3 |Per base sequence content

Total Sequences 252819865
() Per sequence GC content

Sequences flagged as poor quality 0
@Per base N content

Sequence length 161
@&quence Length Distribution
%GC 40
@&quence Duplication | evels
@Overrepresented sequences
@&apter Content
D G Insert L
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NGS data analysis
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Thank you for your attention!

Vojta Bystry S
vojtech.bystry@ceitec.muni.cz E
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