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Session Objectives

By the end of this training, you will be able to:
Describe the different sample prep workflows

Discuss sample prep best practices
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lllumina Sequencing Workflow

Library Preparation
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Library Preparation Overview

Nucleic Acid
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Add adapters with sites for:

* Flow cell binding
« Sequencing primer binding
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No matter the input, all libraries end up looking similar

P5 Indices Rd1 SP DNA Insert Indices
ST == X

a0 S
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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Selecting the Right Kit

TruSeq
Amplicon
TruSeq Cancer
Custom . Panel
Amplicon

TruSeq
Enrichment

NEYAGIE]
Enrichment

Nextera

DNA TruSeq RNA
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[llumina " ’ TruSeq

TruSeq DNA Sequencing small RNA
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Not sure which kit to use?
Try the “Which lllumina Sample Prep Kit is right for me”
document

@ TruSeq® Custom Amplicon Kit . TruSeq Small RNA Sample Prep Kit @ TruSeq DNA Sampie Prep Kit TruSeq Ampilicon - Cancer Panel
@ Nextera® DNA Sample Prep Kit @) TruSeq RNA Sample Prep Kit @ TruSeq Custom Enrichment Kit

Area of Interest Application Method Input lllumina Solution

* Variant discovery Hybrid capture
 DesignStudio™-generated panels (thousands of targets)
* Variant discovery, validation

and screening Amplicon sequencing  Human gDNA

DasignStudio-generated panels (hundreds of targets) * FFPE DNA o

Pre-designed panels

Human gDNA with custom oligo panel L X ]

Non-model population genetics
Viral load/identity in blood serum

High throughput drug screaning Amplicon sequencing Amplicons/PCR products derived
Targeted Resequencing Knockout screening {tens of targats) from gDNA or cDNA
FFPE or frash frozen tissue

tumor nommal pairs
High sample volume genotyping

Environmental testing

Animal testing Metagenomics (16S rRNA) Microbial gDNA

Plasmids

Mutagenesis

Vector/plasmid inserts PCR product/plasmid DNA
Transfection/infection checking

Microbial or viral genomes

Non-model organisms

Microbial or viral exome De novo sequencing
BAC/YAC screening

Small Genome Sequencing * Detecting recombination events

SNP discovery

Filing gaps in de novo assambly
Detecting indel and
recombination events
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DNA Sample Prep Options
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TruSeq DNA Sample Prep Kit Features

Highlights

Sample input
and indices

SpPECIfic
considerations

Suitable for:

Includes index sequence by default
Single read or paired-end compatibility
Methylated-Cs for epigenetic applications

1 ug DNA per sample
Index up to 96 samples
Parallel processing of up to 96 samples

Construct completed at the ligation step
Contains internal quality controls
Optimized for high quality genomic DNA

MiSeq
GA lIx
HiSeq
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TruSeq DNA Sample Prep Workflow

DNA
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TruSeq DNA: Two different sample prep options

Reagents for | Reagents for
24 indices 96 indices
- Low- High-
—  throughput —  throughput
k preps ) preps
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Nextera Sample Prep Kit Features
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Nextera DNA Sample Prep Transposons

Genomic DNA

¥

~ 300 bp

Tagmentation ¥

Reduced-Cycle 2

o7 PCR Amplification

Index 1 Read 2 Sequencing Primer

Read 2 Sequencing Primer Index 1

' 1 :

Sequencing-Ready Fragment
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Nextera XT Sample Prep Kit Features
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Nextera XT for PCR Amplicons
Quick workflow for long or short range PCR

~

Pool Amplicons,

PCR AMP Pool Samples

Nextera XT
G

Short Range - CFTR

7 Exons 90 min total 12 samoles 2x36 (6.5hrs)
255-416 bp range 15 min hands on b 95%>Q30

Long Range — BRCA1/2

212.&?‘?!?‘;25 90 min total 5 samples 2x76(15hrs)
i (o)

68.5kb total 15 min hands on 95%>Q30
ﬁ<::f¢}%2¢:5}~;;¢?w_ A A G AT
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Which version of Nextera should | use?

Nextera

Nextera XT

Applications

DNA input

Post tag cleanup?

Sample normalization

Indexing

Large/complex genomes
(human, mammalian, plants,
invertebrates)

50 ng

Zymo

Manual (e.g. bioanalyzer, qPCR)

96

Small genomes, amplicons,
plasmids
(bacteria, archea, viruses, PCR
amplicons, plasmids)

1 ng

None

Bead-based normalization included

96

llumina



17

AT

= > ,

~ P = D

f P ik O =

/ < . SN l
a2 NS - D
N e DT
VAT mae N o
N T \\‘)\[ D) NG

N N

‘_,\\\

Amplicon and Enrichment Sequencing
Options
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TruSeq Custom Amplicon Features

» Create projects with DesignStudio
Highlights « Integrated normalization procedure
« Amplicon Viewer software

250 ng DNA per sample
Up to 384 amplicons per sample
Index up to 96 samples

Sampleinput
aNANNGAICES

Construct completed at the PCR step
Contains internal quality controls
Gel-free protocol

SPEGINC
CONSIGERAUGRS

SultaklerorE

MiSeq only!
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TruSeq Custom Amplicon Workflow

Use DesignStudio to create custom oligo capture probes
flanking each region of interest

Custom Custom = |essssnsd  Nacccee.

N\779b¢ 7 Region of interest  Probe 2 / e ettt 2 S

CAT (custom amplicon tube)

l
v
CAT probes hybridize to flanking
regions of interest in unfragmented gDNA

Custom Custom
Probe 1 Probe 2

N 5>

I

Vv

Extension/Ligation between Custom Probes
across regions of interest

/77'/’7/'7777)777)777)7777)77_/
!

Vv

PCR adds indices and sequencing primers

I

A 4

Uniquely tagged amplicon library ready
for cluster generation and sequencing
P7 Index 1 ndex2 PS
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TruSeq Amplicon — Cancer Panel Features

Highlights

Sample input
and indices

SpPECIfic
considerations

* Most relevant cancer loci in a single panel
+ Suited for FFPE samples

* Integrated normalization procedure

* Amplicon Viewer software

* 250 ng DNA per sample
* 48 genes are targeted with 212 amplicons
* Index up to 96 samples

» Construct completed at the PCR step
» Contains internal quality controls
» Gel-free protocol

* MiSeq only!

llumina



TruSeq Amplicon — Cancer Panel

Pre-screen Samples Assay Biochemistry Sequencing and Analysis

FFPE QC Kit TruSeq Amplicon - Cancer Panel Automated Sequencing
and Variant Calling

el e e e s i S s e llumina



TruSeq Enrichment Sample Prep Kit Features

- - » Targeted resequencing of human exome and associated
H |g h I |g htS regulatory regions
* Create Custom Enrichment with DesignStudio

SFzipp)e)[=) 1ale)UjE | - 500ng TruSeq DNAlibrary per enrichment

: : * Index up to 6 samples per Exome Enrichment
and Ind Ces « Index up to 12 samples per Custom Enrichment

SpeCiﬁC » Contains internal quality controls
considerations [kl

* GAllx
* HiSeq
* MiSeq (for certain Custom Enrichments)

llumina




TruSeq Enrichment Workflow Overview

Pooled Sample Library

A. Denature double-stranded DNA library
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L. Biotin probes
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B. Hybridize biotinylated probes to targeted regions
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Streptavidin beads
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C.Enrichment using streptavidin beads
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Nextera Enrichment Sample Prep Kit Features

- - » Targeted resequencing of human exome and associated
H |g h I |g htS regulatory regions
* Create Custom Enrichment with DesignStudio

Sample InpUt * 50 ng DNA input
and |nd iCGS « Index up to 12 samples per Enrichment

SpeCiﬁC » Contains internal quality controls
considerations [kl

* GAllx
* HiSeq
* MiSeq (for certain Custom Enrichments)

TCAATTGAGACTAAATATTAACGTACC
16
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Nextera Enrichment Workflow

Transposomes Genomic DNA

¥ Y, e
4

gE ~300 bp QE

& Tagmentation

_——= = =}
~300 bp
P5 ¥
Read 2 Sequencing Primer
Index 1\ i &
Index 2
Read 1 Sequencing Primer \ p7

¥ PCR Amplification

Enrichment-Ready Fragment

A. Sample Preparation

Biotin probes

=

Jargeted resequencing to
focUS on subset of: genome

Exome

Jld)

Gene encoding
SEqUENCES

C. Hybridize biotinylated probes to targeted regions

Custom

Researcher/user-

¥

Pooled Sample Library

B. Denature double-stranded DNA library (for simplicity, adapters
and indexes not shown)

' ‘ Streptavidin beads

defined regions

»

L D. Enrichment using streptavidin beads

¥

—\.'

Sequencing-Ready Fragment

E. Elution from beads

(TCATTAAGATTACTTGAT
:\A{CAMC n,.,r A
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TruSeq Enrichment or Nextera Enrichment?

_ TruSeq Enrichment Nextera Enrichment

Library prep input
Library prep time (hrs)
Prep & Enrich kits

Total workflow (days)
Pre-enrich pooling (E/C)

Dual-indexing support

% Enrichment
(aligned/+padded)

% Region Dropout (E/C)
Cov Uniformity (0.2X Mean)
Cov Uniformity (0.5X Mean)

E = exome; C = custom

1ug

12
Separate

8.9

6/12
No (Up to 24 single-indexes)

55%/65%
<1%/<5%
280%
=260%

50ng
3
Bundled
2.5

12/12

Yes (Up to 96 dual-indexes)

55%/65%
(60%/70% typical)

<1%/<5%
280%
>60%

lumina
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RNA Sample Prep Options
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TruSeq RNA Sample Prep Kit Features

b

Highlights

Sample Input
and indices

Specific
considerations

Suitable for:

* Includes index sequence by default

* 0.1-4ug of total RNA or 10-400ng of mRNA
» Up to 24 indices
« Parallel processing of up to 96 samples

 Construct completed at the ligation step
« Contains internal quality controls
 Gel-free protocol

» MiSeq
* GAllx
* HiSeq

lumina



TruSeq RNA Workflow Overview

RNA to cDNA
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A. Poly-A selection, fragmentation and random priming

¢
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B. First and second strand synthesis
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TruSeq DNA and RNA Workflow Overview

Ai. Fragment genomic DNA Aii. Double-stranded cDNA
(from RNA protocol)
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P5 P7
Rd1 SP Rd2 SP /
Index
"“’7 Rd2 SP Rd1 SP

P7 P5

D. Ligate index adapter

L

P5 Rd1 SP DNA Insert Index

5’ e—

I 5

Rd2 SP P7

E. Denature and amplify for final product
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TruSeq small RNA Sample Prep Kit Features

Highlights » Includes index sequence by default

* 1 ug (total RNA) or 10-50 ng (purified miRNA)
Sample InPUt » Up to 48 indices

ziflel IplelleEis) . Parallel processing of up to 96 samples

SPECITIC

; : » Construct completed at the PCR step
considerations

* MiSeq
* GAllx
* HiSeq

llumina



TruSeq Small RNA Workflow Overview

Total RNA or
Purified Small RNA Fragments

v RT-PCR - 1st Strand Synthesis

PCR Amplification
v _~ Index Sequence

Gel Purification
(Podled Index Option)

GTATCATTAAGATTACTTGATCCACT!
STAACAC TIAACCTT,

llumina
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Sample Prep Best Practices
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Quantification Methods of Sequencing Libraries

UNA Sesleifojejpleiie)ppleiisif | » Detects all nucleic acids nonspecifically
NElzglelelge]e) Contaminants elevate values

Accuracy highly dependent on dilution
and sample handling

Can narrow in on library peak

Bleanalyzer 24100

USEIDINATESSAY, Does not discriminate incomplete
QURILOIIEICOEEET] libraries

Specifically measures full-length
libraries

Detection very sensitive

EIUGNESCENCE=NASER }: Detects all double-stranded DNA

llumina




Recommended Library QC methods

Quality Check on | Recommended | Comments
Bioanalyzer 2100 | Quant Method

TruSeq DNA

v
(WGS) gPCR
Qubit is sufficient when used
o] TruS.eﬂ DNPt« v Qubit after DNA sample prep and
_g (enrichment) before enrichment
g TruSeq RNA v gPCR
- TruSeq
v
&’ Enrichment SJFEIR
o Bioanalyzer is sufficient because
=1 TruSeq small v Bi I reduced precision needed due to:
= RNA loanalyzer » low concentration libraries
8 * short read lengths
Nextera/XT DNA v Qubit
TruSeq Custom N Non Built-in Normalization step
Amplicon e e Final library is single stranded

llumina




Summary

TruSeq
Amplicon
TruSeq Cancer
Custom . Panel
Amplicon

TruSeq
Enrichment

NEYAGIE]
Enrichment

Nextera

DNA TruSeq RNA

‘ :
[llumina " ’ TruSeq

TruSeq DNA Sequencing small RNA

AATTGAGACTAAA
AT

llumina




- —— EETm———
e e e e S = v e — = AT,
" N\ (/’/f/ = R e D
e R o AN a7 o
e % s 2 e A —
ST aavaacTanTCT, %«t‘:“:a 2 SO A e ) C‘AATGCG\EC\;\'T
B ¢
PJXAGTGGGTGGG" AT L 5 F
o D) iy S
> GP"FOT & b
S d 2 ////
7
<>
= e

Questions?

QAG CCOTOCAACGACGAAAAG GAT) G A TGTTAACK AAGCT LAAL
G A AN A TAT AN T AL TAATATARCETACS $v\‘t%¢" o
AL > L G - Am
[GATCCACTGATTGAS '5&”‘ COGAACGTAT ”;a; GACG
3 m AGCAS AR &
A TAACCTACCAT TAASAGCTACCG T GCAACGAAMGAAT GATAACA

L)
AL
AATTGAGACTA A AGTAAGE

"

lumina:
Tt



