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lon AmpliSeg™ Technology: As Simple As PCR

Your targets, your genome, your panel

Comprehensive gene coverage
with the lowest amount of DNA or RNA Input

Simple

e As little as10 ng of
DNA per pool

* FFPE-compatible

* PCR-based
target selection

©

Scalable

* Up to 24,000

primers per pool

» 1-1000s of genes

* 96 barcodes for

multiplexing

Fast

1 day from

DNA to results

2 hours to design

custom panels

« 3.5 hours for target

selection and library
preparation
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Broad Applications with lon AmpliSeg™ Technology

lon AmpliSeq ™ Technology

Gene
Panels
RNA_ Community
Expression




lon AmpliSeq™ Target Selection Overview

[RNA only] Reverse transcribe the RNA

‘ RNA

Amplrfy targeis l Reverse franscribe
‘ Genomic DNA <=
L e— o
—ty =

1

Ligate adapters to the amplicans and purify

i b |  —

Partially digest primer sequences
I—} Amplify targets 1—|

l Partially digest primer sequences

Option 2: Option 3: Quantify C—
Option 1: Quantify the the amplified e —

Equalize the unamplified library with the —
library (not library by Qubit® 2.0 o —
recommended gPCR Fluorometer or !

for libraries from  (recommended Agilent® 2100 Barcode Adapters X EEEEEEE | igate adapters
RNA) for libraries Bioanalyzer® " —

from RNA] instrument _ Nonbarcoded library
or
X P1

T N T Barcoded library

¥ 4 g

Combine libraries [optional) and proceed to template
preparation.
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Technology Summary

SELECT/CUSTOMIZE CONSTRUCT PREPARE RUN ANALYZE
TARGET LIBRARY TEMPLATE SEQUENCE DATA

Targeted DNA Sequencing

lon AmpliSeq™ Designer lon AmpliSeq™ lon Chef™ System’ or lon PGM™ Sequencer Torrent Suite™ Software +
at Ampliseg.com DNA Library Kit lon OneTouch™ 2 System lon Reporter™ Software
lon AmpliSeq™ DNA Panels

iontorrent

and New Genomes now available.

Please visit our What's new in AmpliSeq 4.2 section for more information.

i New Improved Design Customization capabilities

ION AMPLISEQ”
DESIGNER
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AmpliSeq Designer Objectives

* Initial step of AmpliSeq workflow
* Repository for Panels and Designs

 Design creation for human and non-human organisms
* Development of highly specific primers

 Designs target genomic gene regions or SNP’s

* Pre-design panels are:
* Ready-to-Use
« Community

« Easy to set up new designs
 Easy to share with collaborators

Lo
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Key technology features:

* RNA pre-calculated designs

* DNA gene designs

« “Standard” AmpliSeq designs mA
* DNA hotspot designs DD ™ :C, "
» 1-pool designs for SNP’s e

* Designs for “Any Genome”
« AgBio applications and more

* Design customization

« Sub-setting W

A ey
« Mix and match %ﬁ{ﬁx
- Whitelist )

» Support for Cell Free DNA (cfDNA) designs
» 140bp amplicon sizes now available
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Human Identity Panel

Cancer Hotspot Panel

BRCA 1 & 2 Research
Panel

AML Research Panel

lon AmpliSeg™ Panels

For DNA analysis and RNA
expression measurement

Human Ancestry Panel

Comprehensive
Cancer Panel

Hearing Loss Research
Panel

Cardio Research
Panel*

RNA Apoptosis Panel

Inherited Disease
Panel

CFTR Research Panel

Dementia Research
Panel

RNA Cancer Panel

RNA Fusion Lung
Cancer Research Panel

TP53 Research Panel

Colon & Lung Cancer
Research Panel

*The content provided herein may relate to products that have not been officially released and is subject to change without notice.
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lon AmpliSeg™ DNA panels




lon AmpliSegq™ Cancer Hotspot Panel v2

ion torrent
: AN

& Fa¥
by ,&‘é bechnalogles™

lon AmpliSeq” Cancer
Hotspot Panel vZ

The lon AmpliSeq™ Cancer Panel targets 50 genes

Just one tube. Just 10 ng of DNA. Just one day. ABLT =22 JAKS PTEN
AKT1 FBXW7 IDH2 PTPNI11
ALK FGFR1 KDR RBI
APC FGFR2 KIT RET
ATM FGFR3 KRAS SMADS
BRAF FLT3 MET SMARCBI
As little as 10ng input COH1___|GNATI _ |MLHT | SMO
CDKN2A | GNAS MPL SRC
50 genes CSFIR GNAQ NOTCH1 | STK11
- CTNNB1 | HNF1A NPM1 TP53
207 ampllcons EGFR HRAS NRAS VHL
ERBB2 IDH] PDGFRA
ERBBA JAK? PIK3CA

TagMan® Mutation Detectlon Assays are avallable forthe genes Usted above.

Gene list available www.lifetechnologies.com/ampliseqready
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lon AmpliSeg™ Comprehensive Cancer Panel (CCP)

=

ion torrent
Life i

lon AmpliSeq’
Comprehensive Cancer Panel

Extensive survey of over 400 genes with only 40 ng of DNA

POTI MMPZ NoOTCHZ PIK3R1

LPP MNT NOTCHE PIK3R2

IKzZF1 oo IV W

L2 AURKA BMPRIA K4 CTANBT EPHBS FANCD2 FZR1
L2k ABL2 AURKB €DK oo EPHBS FANCF G4PD

- - o ACVR2A AURKC BRD3 CDK8 CYP2C19 ERBB2 FANCG GATAT
= Targets coding exons in 409
IRF& AFF1 BAI3 BTK CDKN2B DAXX ERBB4 FBXW? GATAZ

IRS2 AFF3 BAPT BUBIE CDANZC bec ERCCT FGFRT GONF
h u m an O n C O e n es an d tu m O r s == = o = = = =
1TGAY
FGFR3

— aKT1 BCL1A cascs CHEKI oom3 ERCC3 onaa
ress K72 BeL11B caL cHER? DOR2 ERCCS FGFRE GNas
S u re S S O r e n e S e AKTZ BeL2 conpt cic DEK ERCCS FH GPRIZ
p p g saK2 BeL2Lt conpz cKs1E DICER1 ERG FLEN 6RMS
. SRS, “ BeLai? CCNET EMPK1 DNMT3A ESRI FLIt ucYiAz
H ~ 1 6 OO O am p | I C O n S SN AR BCL3 D794 coL1A1 DPYD E751 AT HCAR?
KaTén
) raris ARIDIA BoL co7B CREN osT w1 HIFIA
. e ARIDZ BeLs cocz CREB! EGFR Evs FLT HLF
= Detection of known COSMIC
[ e ] ASKLY BIRC2 ot cRkL EP30D B2 FoxLz HOOK3
KEAP1
. . u ATF1 BIRC3 coH2 CRTCI EP400 212 Fox01 HRAS
S O m atl C m u tatl O n S P ATM BIRCS cDH20 EPHAS FAM1238 FOX03 HSPSOAAT
AR B CDHs csmp3 EPHAT FANCA FoXPT HSP90AB1
ATRX BLNK CDK12 CTNNAT EPHBT FANCC FOXP4 IcK

Gene list available www.lifetechnologies.com/ampliseqready
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lon AmpliSeq™ Exome

293,903 primer pairs across 12 primer
pools

— >24,500-plex PCR!

— ~2.4 M PCRs per plate of 8 exomes!!
Total DNA input as low as 50ng
Covers >97% of CCDS (Release 12)

— >19,000 coding genes >198,000
coding exons (no UTRs, miRNAs, or
NCRNAS)

— ~85% of human disease-causing
variants found in coding regions or
splice junctions

Easy exome
sequencing

New lon AmpliSeq™
Exome RDY Kits

» Simplified workflows
= High uniformity

ion torrent

Sequencing for all”

Amplicon size range 225-275 bp

* Average insert size is ~202 bp

12
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OncoNetwork Global Consortia

Prof. Harriet Feilotter Prof. lan Cree Marjolijn J.L. Ligtenberg,
Department of Pathology at Warwick Medical School Arjen R. Mensenkamp
Queen's University. Ontario Canada United Kingdom Radboud University Nijmegen

Medical Centre, The Netherlands

Dr. Cristoph Noppen &
Dr. Henriette Kurth
VIOLLIER AG Basle,
Switzerland

Cecily P. Vaughn Y 7
ARUP Institute for Clinical and
Experimental Pathol

Prof Prof. Kazuto Nishio
Faculty of Medicine, Kinki

Prof. Orla Sheils University Osaka, Japan

Trinity College Dublin,
Ireland

Prof. Pierre Laurent Puig
Université Paris Descartes,

Prof. Aldo Scarpa
ARC-NET University of

France Verona ltaly
Dr. Ludovic Lacroix Dr. Jose Costa Dr. Nicola Normanno
Institut Gustave Roussy IPATIMUP Medical Faculty of Porto. Centro Ricerche
Paris, France Portugal Oncologiche
Mercogliano. ltaly
13 ThermoFisher
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Parallel DNA & RNA Analysis from single specimen

Tumour
sample

Oncomine® Solid
Tumour DMA Kit

20X

Construct Library
and prepare templata

DNA/RMNA
isalation

MGS
Sequencer

solata the targeat Ferfarm analysis

Run sequence
and variant calling

riuclaic acid

Oncamine® Solid
Tumour Fusion
Transcript Kit

Construct Library
and prepare template

14
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Oncomine™ Solid Tumour DNA Kit

Application

Sample type
Input DNA required

Genes

Mutations

Kit content

Kit size

Multiplexing

SKU

DNA somatic mutation detection (substitutions, insertions, deletions and
inversions)

extracted human DNA samples (including those from FFPE tissue)

10 ng or more.

EGFR, ALK, ERBB2, ERBB4, FGFR1, FGFR2, FGFR3, MET, DDR2, KRAS,
PIK3CA, BRAF, AKT1, PTEN, NRAS, MAP2K1, STK11, NOTCH1, CTNNB1,
SMAD4, FBXW7, TP53

>1,800 cancer related mutations as supported by COSMIC database*

Amplification oligonucleotides, library preparation reagents, x16 barcodes,
DNA Equalizer

96 tests (split into 6 packs of 16 tests per pack)

Possible to run up to 16 samples in a single run, as supported by sample "bar
coding”

A26761

15
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Oncomine™ Solid Tumour Fusion Transcript Kit

Application RNA fusion transcript detection

Sample type extracted human RNA samples (including those from FFPE tissue)
Input RNA required 10 ng or more of total RNA

Genes ALK, RET, ROS1, NTRK1

Fusion Transcripts >75 targets of specific designs for cancer relevant fusions* + “imbalance”
assay for non-targeted ALK fusions

In-run +'ve control Amplification of housekeeping genes to show successful reaction and avoid

genes false —'ves (MYC, ITGB7, LMNA, HMBS, TBP)

Kit content Amplification oligonucleotides, library preparation reagents, x16 barcodes

Kit size 96 tests (6 packs of 16 tests per pack)

Multiplexing Possible to run up to 16 samples in a single run, as supported by sample "bar
coding”

SKU A26762

*according to PubMed

16 For internal use only, not for distribution ?}qrE"NOTF ,thIeCr



lon AmpliSeg™ RNA panels

R

—
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From Single Gene Quantification to Discovery

qPCR/ Targeted lon lon AmpliSeq™
Digital PCR AmpliSeq™ Panels Transcriptome

* Panels for gene-level  Differential gene
expression and fusion expression/ profiling +
detection sensitivity for low-

abundance RefSeq genes

» Expression levels for
single gene targets

Number and breadth of expression targets surveyed

18 SCIENTIFIC



lon AmpliSeq™ RNA Cancer Panel

50 genes, from 500 pg unfixed RNA, one tube

ABLT EZH2 JAK3 PTEN AKTT — Comsiamantis
FBXW7 IDH?2 PTPNTI ALK FFR1 | [l Cancer Hotspot Panel
KDR RBI APC KIT
RET ATM FGFR3 SMAD4
~ BRAF | LT3 MET | SMARCBI | CDHI
MLHT SMO CDKN2A |  GNAS
MPL SRC CSFIR GNAQ | NOTCHI
STK11 | CTINNBT | HNFIA NPM1 TP53
| Hras NRAS VHL ERBB2
IDHT PDGFRA | ERBBA JAK2 PIK3CA

.
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lon AmpliSeq™ Transcriptome

Rapid, cost-effective gene-level expression analysis with simple workflows
compatible with FFPE samples

* Survey precious or degraded samples
with as little as 10 ng input RNA Introducing

lon AmpliSeq™

 Perform gene-level expression surveys

in less than 1 hour hands-on time '
(library prep), enabling RNA to gene TFE]F]SCI'I ptome
expression levels in as little as 2 days Transcriptome

data from 10 ng
* Achieve better performance than arrays of FFPE RNA
with wider dynamic range and detection of
more genes at lower expression levels

* Obtain gene-level differential expression
analysis with simple automated
workflows that leverage existing
microarray or NGS analysis pipelines

20
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lon AmpliSeq™ Transcriptome — Overview

« Comprehensive coverage of RefSeq - 20,802 genes targeted
 Single primer pool — simple workflow
* Reports at gene-level

 FFPE-compatible as little as 10 ng RNA

* Total RNA input from FFPE and other sources — no selection or
enrichment

» Assay design
« One amplicon per gene
* ~150 bp amplicon size with ~110 bp insert size
* Crosses exon boundary where possible

Isoform 1
Gene Isoform 2
soform 3
01 ThermoFisher
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lon AmpliSeq™ Custom Design

22



lon AmpliSeq™ Designer

Online panel design in four easy steps at

ampliseq.com
lon AmpliSeq™ lon AmpliSeq™
Designer Custom Panel

Review

Enter Submit -
design

targets design

results

< 2.5 hours*

23 *2.5 hours based on 10 kb design. A 250 kb design can take up to 48 hours. ThermoFisher
SCIENTIFIC



lon AmpliSeq™ Designer

Choose App‘lication

Need help? Watch our “My First Design” tutorial video. ' ?

> Start a new design

Assay Design Name ™

2000 characters remaining (2000 maximum)

Details
* Pick DNA or RNA
* Select a reference Application °
e Give it a name type * = e
> ae 8
DNA designs may include a -‘ EEEE
mix of gene and region targets, -
including small hotspot DA DNA RNA
regions. Gene designs Hotspot designs Gene designs
{multi-pool) (single-pool) (single-pool)

Interested in CNV detection for DNA panels? ' ?

Select the genome you wish to use *
Standard =z

Mouse
(mm10)

24 ThermoFisher
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lon AmpliSeq™ Designer

Choose Application e Adding targets
o e Gene symbol
> * Genomic coordinates
* dbSNP, COSMIC IDs
* Upload BED/CSV file

- Submit talgets Edit all Delete Delete all EXpOI‘t la!ge!s
IAD70878 - Draft [ submit targers |

‘ o Target saved successfully

Exon padding 5bp (Standard) ~ 7 DNA Type Standard DNA - | (2 Targets size ~206 12 kb Amplicons -636 Genome reference Human (hg19)
A [ Type Name Symbol Chrom Start End
E Gene (CDS Only) KRAS KRAS
0 Region i BRAF chr7 140719327 140924764
<< First < Previous Showing 2 of 2 results MNext= Last=> 15 = Perpage
Add Gene/Region Add Amplicon by ID Upload File

Add padding around Exons? Adding variants (dbSNP, COSMIC) for design? ' ?

Type Name (Optional) Chrom Start End
() Gene (CDS Only)

() Gene (CDS + UTR) : Add talget. Reset
@ Region

Input Specifications

25 ThermoFisher
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Choosing the Correct Design

Primer
Specificity

Design Criteria

How to
choose?

High On Target

High Specificity
(Recommended)

Only high specificity
primers

If the in silico
coverage is
sufficient this
design is the best
option

Medium Specificity

Slight reduction in
primer specificity that
will increase coverage
and may increase off-

target

For better coverage of
GC-rich regions with
slight increase in off-

target

High Coverage

Relaxed Specificity

More relaxed primer
specificity that will
increase coverage

with greater off-target
risk

For more coverage

of GC-rich regions
and tolerance for
higher off-target

26
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lon AmpliSeq™ Designer
Review your Design Before Orderino

Choose App‘lication
>

* Importitinto a genome browser »

* Coverage Summary

* Primer Details

* Amplicon ID, Fwd & Rev primer sequences

e Visualise in silico design in context with
annotation tracks

Scale 1 kioj | hg19
chriz; | 25,5379, aoa| £5,379,508| 25,388, 80| £25,588,508|
InpurTargers_Amp1i5aqID_IADT7AE72 Amp |l iZag Vers ion=+4 .2 Workf 1ow=0M&
IADT 8876 TRpUT b ===y
dEases_fmp 113eql0_IAD78E7E S0 Ut fon_tupe=283 AmpliSeq_Vers jon=4 .2 MHorkf 1ow=0MA
Fercent in S-Base Windows
Ge Percent| | HEPmrrreer m | P Illlilllllll I vEiy e e mmmnimn ¢ 0 EUEIEN O ramon
RefSeq Genes
KEAS ——0— i
KRAS | e 1
Fublications: Sedquences in Scientific Articles
sequences NG E———
ENFs
COSMIC! Catalogue OF Somatic Mutations In Cancer
COSMIC 1 Nl BN | M

Ehesus B

S T | | | NI I | E
pecizs [HERTHEIE SR w W g WM W 0 R TR R | RSN FWiND T SN SNAE 1T ——C— W
i T TVigNE LT IR W YRS TR ] T RV R Iy el Tip gy m ¢ 0]
AN E————— W -ll-llll-l_lllll-__

Doz |HEHIIM

MUltiz Alignments of 188 \ertebrates

Chicken |

E tephant |l.. Ir
1 lllt
]

K_tropicalis I T - SEEEEEY
Zebrat ish JRED TR 1=

S [0 VAR | BTRVL 0T T EHATE B (S U TR R lIIIIHII.E!Il-III Il 1 Illllllllﬂll=-

N ETL 11T E= R T 1
{ T I-I_I+

Lampredy 1

Common SMEsSC141) |

RepearMasker

Simple Mucleotide Folumorphisms (dbSHP 141% Found in >= 1R of Samples
| | | 1

Repeating Elements by Rei:ueatrtla.sxer
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Broad Applications with lon AmpliSeg™ Technology

lon AmpliSeq ™ Technology

Gene
Panels
RNA_ Community
Expression

28 ThermoFisher



Start sequencing now at lifetechnologies.com/ampliseq

For Research Use Only. Not for use in diagnostic procedures.

© 2014 Life Technologies Corporation. All rights reserved. The trademarks mentioned herein are the
property of Life Technologies Corporation and/or its affiliate(s) or their respective owners. TruSeq is a
registered trademark of lllumina Inc. HaloPlex is a registered trademark of Agilent Technologies, Inc.
TagMan is a registered trademark of Roche Molecular Systems, Inc., used under permission and license.
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