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DNA sequencing

* First generation - past, present

» Up to 1 kb; high quality data; multiplexed
- SANGER; Highly automated (ABI Sanger 3730x1)

“ Second generation - present

- Shorter reads; Massive parallelisation and real high throughput
* Illumina, BGISeq, lon-torrent, [454, Solid]

- RNA is reverse-transcribed to cDNA before sequencing

* Third generation - [present] future

- Long-read sequencing; Single-molecule sequencing (without amplification)
» PacBio, Oxford Nanopore, [more in development]

» Potential to sequence RNA directly



High throughput sequencing
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lllumina sequencers
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iSeq MiniSeq MiSeq  NextSeq HiSeq NovaSeq

Series
Benchtop sequencers Production-scale sequencers

Data output: 144 Mb - 500 Gb 9 Gb - 2400 Gb
Read length: 25 - 300 nt 50 - 250 nt

Read type: Single / Paired end Single / Paired end



lllumina sequencers - 2023

m— :
-
D— | — _ T L
iSeq MiniSeq MiSeq  NextSeq NovaSeq NovaSeq X
Benchtop sequencers Production-scale sequencers
Data output: 144 Mb - 500 Gb 9 Gb - 16000 Gb
Read length: 25 - 300 nt 50 - 250 nt

Read type: Single / Paired end Single / Paired end



[llumina sequencers

* Second generation sequencing technique

* Sequencing-by-synthesis aka SBS

* https:/ /www.youtube.com / watch?v=fCd6B5HRaZ8

* Mass parallelisation and real high throughput


https://www.youtube.com/watch?v=fCd6B5HRaZ8
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https://www.youtube.com/watch?v=fCd6B5HRaZ8
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Library prep and sequencing

Fragment (DNA) sequenced: up to 800 bp

A Library Preparation B. Cluster Amplification C. Sequencing
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https:/ /www.illumina.com/documents/products/illumina_sequencing_introduction.pdf



Library prep and sequencing

Fragment (DNA) sequenced: up to 800 bp

Add adapters during library preparation

Read type: Single end
Multiplexing: pooling call RS Single en

—
Multiplexing: single /dual index AT S e A A
A 4 GRS
- Read type: Paired end
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https:/ /www.illumina.com/documents/products/illumina_sequencing_introduction.pdf



Single/dual indexed samples
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https:/ /support.illumina.com/content/dam /illumina-support/documents /documentation /
system_documentation/ miseq/indexed-sequencing-overview-guide-15057455-04.pdf



Single/dual indexed samples

iSeq
MiniSeq
NextSeq

Figure 1 Single- ndexed Saquercirg
17 Irdex Rest

Fuad 1

Incex 2 1 Read ead 2

Incdex 1 171 Read

3 Irciay 7 Inii=x

Figure 3 Dual-Indexed Sequancing o a Farred-End Flow Szl (Woar<ficw E)

Reaad 1

=

Granasy =5

777777777 FT7777777 FrIrirYsz 777777777

Index 1 (7) Read

Rea- 1

i5 Index

ONA,
?Invdox |
171777777 1 rrrrr77

FrlI7rrrrz

ChA
Insert
L " hdex
i7 Inde> i7 Index Chratnisty-Or ly— i5 Indax
Cycles Grafted 25 Obgo
T777/7777 //1/!//// /////;,rL
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lllumina sequencers
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iSeq MiniSeq MiSeq  NextSeq HiSeq NovaSeq
Series
Benchtop sequencers Production-scale sequencers
Re.ad length: Rea.d length: B
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# of reads in Millions

Data output

lllumina sequencers
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# of reads in Millions

Data output - 2025

lllumina sequencers
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# of reads in Millions

lllumina sequencers

Data output
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Known 1ssues

o single cluster that * Duplicates in nearby h
has falsely been called wells on HiSeq
as two by RTA 3000/4000
* During cluster
» Third party tools may report generation a library

Optical Clustering

patterned flow cell clusterin

, | occupies two adjacent
duplicates as optical

duplicates (o—6) wells
Tem Ia;e

\ generation @ O . J
(o Duplicate PCR Sister omplement strands
molecules that | of same library form
arise from ] J. independent clusters

amplification 1 ‘
i * Treated as duplicates
during sample prep O.O by some inf‘c))rmatic
pipelines
& J
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What can you sequence using lllumina

+ DNA studies

* Whole genome sequencing - short reads are a pitfall
» (Genome re-sequencing
» Exomes and target re-sequencing...

*  ChiP seq and more...
« RINA studies

» modification studies

* Methylation and more...

https: / /www.illumina.com /library-prep-array-kit-selector.html



https://www.illumina.com/library-prep-array-kit-selector.html

