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Session Objectives

By the end of this training, you will be able to:
— List the major steps in the lllumina sequencing workflow
— Describe cluster generation
— Discuss the Sequencing By Synthesis process
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lllumina Sequencing Workflow
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lllumina Sequencing Workflow
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Sample Prep is Critical for Successful sequencing

P5 Indices Rd1 SP DNA Insert Indices
ST, s

a4 = o
Rd2 SP P7

Dual Index Library shown

The aim of the sample prep step is to obtain nucleic
acid fragments with adapters attached on both ends
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Hybridize Fragment & Extend
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Hybridize Fragment & Extend

NOIE:
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to flow cell'in'a
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Bridge Amplification

Single=strandedimoeleculerlipSIoVer
andienmsialbrdge by hybraizing to
adjacent; complementan/ pPrmer;

HYPRAIZEAPHMENS
extendedyPolyMENases

€Ccccce
cceccccce

‘wuuuuco

\\
) ‘:«ccccm
ceccceee
fcccccecce
‘ ﬁuu“u
cececccce
\

L 4

ATCATT, TTGAT T TA TAT AYT TA T TT AT T TTA TIGATC
e Ao SN P@ N we% T
%@m 11 GAT TGATT ACCG TAT TAACS TA i

IM 1
A
A

CTT T?’ﬂ:&(ﬁ.w &:l}é%(?A 11 T C ‘%i%‘rl;' S TAMATTAA TTCTGTTAACCTTAAL b TTI CTT T TT TATCA?T(.CIAT({‘, IIIumIna®
A e e o by i %“mw g&wm Mﬁé ACOAMAMGANT A m KEEATIAAGATC

GOOBEOTE



Bridge Amplification
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Denature Double-stranded Bridge

Doeuble=stranded brdges
denatured
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Bridge Amplification

Single-stranded molecules flip over
to hybridize to adjacent primers

Hybridized primer is
extended by polymerase
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Linearization
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Reverse Strand Cleavage

Reverse strands cleaved and
washedaway, leaving a cluster
withiferward strands oenly. <
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Read 1 Primer Hybridization

cce
<

323

el
(2222

Sequencing primer: is hybridized

Sequencing
primer

to adapter. sequence

€CCeccecccc

N

‘ CECCCEECEEEEEEETCCTCCTCCTT:

CCCCCCecacon
CCeccccc

.—(((((((((

.—«««a-
\‘\

MAMAAAGAATGATAACAGTAACACA
AAATAT TAACGTACCY
CCC

GAACGT, \
GACTAAATATTAAL
TTAACC T TAAGAT TA
TAT CAAT
STA

TATCAAT TGA




lllumina Sequencing Workflow
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Sequencing By Synthesis
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Reversible Terminator Chemistry
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lllumina Sequencing Workflow
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Data Analysis Overview
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Secondany,
Analysis

Data
Visualization

ATCATTAAGATTACTTGAT
MCAL,ACT'YCY{,"'
SAACAGTAAC.

(o3
1T

e

TGATTCAACGTAG
GAﬁACTTGaYC
Y

S

AT CAATTGAGACTAAATATTAAC G TACCATTAAGAGCTACCGTD
Méc‘ 'wu (ACTT C-ATL,O‘«{‘

YLCJn TGAT YWCGM
GATC A(' TT(‘MQGTAFCGTM"(‘ SM
TTCAACG CM (‘.A

TAACCTIAN u'agr} cz-c ATTCAACGTACC
A AAGAT AT TBATC G CGTACCS Q

3o 'GWCAAL?McchAAr‘
COTAACGAX
Q STA AABAGE
'c. SAC A{\ ACTT .Mrcm:*rmrr(‘
A AAA rWr.r‘

; YA
AT TAACG TACCA
TACCGT

ur‘c/.v

H(‘TG

MCGY

;A"IA"H »\Y('CA(‘ GAT CAA(‘GTAAA A A(‘T (‘1Gx TAACCTTAAL
§W$FCMC(‘-TAYCM'T ..&C.ACYA/‘,(‘.M\,(‘.ACC Y"

GATAACAGTAACACACTY LYL:HN\(, ITMf

AT

TOTTASCCTIM
%AC‘Q

.\{: TAACAL

w ATTAAGATTACTTGAT
a\ AA A TICTGTT, . I

lumina




Primary and Secondary Analysis Overview

Analysis Type Software Outputs

Sequencing
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Sequencing with Paired Ends
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Paired End Sequencing
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Paired End Sequencing

Single-stranded template
loops over to form a
bridge by hybridizing with
a lawn primer

Bridge
formation
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Paired End Sequencing
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stranded
DNA
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Paired End Sequencing

Bridges are linearized and
the original forward template

iSs cleaved

Original
forward
strand

F(«cc((cco
\ .—cucmw k—-«(u((uo

I\‘
\ »
.—ccmcm
‘\‘ \\
F«cm
.\‘\

AACGAACGTATC,
AL TAAA

Al 1
ATTAA
CG1G




Paired End Sequencing
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Sequencing Paired End Libraries with Single
Index Read

llumina



Sequencing Paired End Libraries with Single Index Read

Read 1 a Index Read Read 2 a

L Read 1 PESeq Fimer

(HP1) Paired End
Jiurnaround

I

LlndexSeq Fimer

Multiplexing
Rd 2 Seq Primer

IIIIF

Index

Single Index Sequencing Utilizes 3 Sequencing Reads
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Sequencing Paired End Libraries with Dual
Index Read
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Sequencing Paired End Libraries with Dual Index Read

Read 1

|

DNA
Insert

Read1
Primer
(HP10)

Index Read 1 (i7)

i5 Index a
i7 Index Seq
Primer
(HP12)

i7 Index | :

|

i7 Index

Index Read 2 (i5)

Chemistry-Only—
Cycles

Read 2

Paired End L
liurnaround

i i5Index
i i5 Index Seq

Primer (Grafted P5)

Read?
Primer
(HP11)

Dual Index Sequencing Utilizes 4 Sequencing Reads
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Library Preparation

2

Cluster Generation - cBot
” MiSeq

HiSeq
HiScan SQ
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Sequencing

ICS/RTA
CASAVA
MSR
BaseSpace
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Questions?

AGTCAGGTCAGTCAAGCTTACTG
GGTCAGTCAAGCTTACTGCATCG
TCAGGTCAGT, AGCTTACTGAA
GAGTCAGTC CAAGCTTACTG
AAGTT AGT CAGTCACTGT

CTTAAGTC AGTCAAGCTG
GGTCAGTA AAGCTTACTG
AGTCAGGTC AAGCTTACTG

GGTCAGTCA
TCAGGTCAG
GAGTCAGTCA@T
AAGTT AGTC AGTCACTGT
CTTAAGTCA C TCAAGCTG
AGTCAGGTCAGTCAAGCTTACTG
CTTAAGTCAGGTCAGTCAAGCTG
GGTCAGTAGTCA CAAGCTTACTG
AGTCAGGTCAGTCAAGCTTACTG

TACTGCATCG
GCTTACTGAA
AGCTTACTG

llumina®
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