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Introduction

U The lon Personal Genome Machine [PGM] is simple, more cost -
effective, and more scalable than any other sequencing technology.

U Founded in 2007 by Jonathan Rothberg.

U Part of Life Technologies

U Launched December 2010.

0 First 0 ¢ i o a Qtetriologies for sequencing.
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technology available to every lab.
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The chip is the machine t

u Slmp“CIty 318 Chip
A Simple natural chemistry - ] P
A Fast direct detection

i Speed

A 10X faster workflow for any project g o

U Scalability e
A 10MB to 1GB in one year (100X) Read Length] 000p 2000 e 430 s

Q4:2010 Q2:2011 Q4:2011 2012
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How Is It made?

U Wafers are cut from a silicon boule.

e e NSNS Mo e .
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U The transistors and circuits are then
pattern -transferred and subsequently
etched onto the wafers using
photolithography.

U The upper process is repeated 20
times or more, creating a multi  -layer
system of circuits.
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How does it work?

U Simple natural chemistry.

U Fast direct detection.
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Simple natural chemistry
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Example: Frimar
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GNP E @ T incorporated into a

S = [!3 : strand of DNA by a

;;\J” Ci polymerase, a hydrogen

lon IS released as a
byproduct
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Fast direct detection

Micro-machined wells ———

lon-sensitive layer ————

Proprietary lon sensor —————=
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Micro- machined wells

U 1 million sensors in the first -generation lon 314 t chips

U 7 million sensors in the second -generation lon 316 t chips

U 12 million sensors in the third  -generation lon 318 t chips
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Fast direct detection

1. Nucleotide bases ( @ A E Q Wre sequentially
flowed into well one at a time.

2. Upon incorporation, the nucleotide releases
a hydrogen ions which creates a pH change.

Sensing Layer
Sensor Plate 3

. Sensing layer binds to the hydrogen lons.

Sl e 8 4. Sensing plate transmits ions to the field
S effective transistor (FET) gate.

5. Gate registers voltage change between
source and drain proportional to numbe
bases incorporated.
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Fast direct detection (situation 1)

The nucleotide floods the
chip with one nucleotide
after another.

incorporates Hydrogen ion
into DNA " is released
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Fast direct detection (situation 2)

If the next nucleotide
that floods the chip is |
not a match, no No hydrogen
voltage change will be e
recorded and no base
will be called.
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Fast direct detection (situation 3)

Two bases
are incorporated

If there are two identical
bases on the DNA strand,
the voltage will be double,
Blaaghi and the chip will record
two identical bases called.
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How does it perform

U Speed

U Highly accurate sequence
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Speed

U Fastest sequencing workflow

U Two hour sequencing run for up to 200bp reads

U Fully prep 8 samples in parallel in less than 6 hours
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Fastest sequencing workflow

Construct
Library

The new lon Xpress™ Fragment

Library Kit offers a novel enzymatic
fragmentation process that has reduced
library preparation to 3.5 hours, &0
percent fasterthan six months aga.

3.5 hours

+ 10N KITS

Prepare
Template

The lon OneTouch™ System® for
temnplate preparation, shipping in the
third quarter, has added a component
to sutornate enrichment, the lon
OnaTauch™ES? Now the entire tamplate
preparation process is fully automated
and can be completed in three hours,
70

3 hours

]

+ |0M DHNE-TOUCH™ SYSTEM

Run
Sequence

The new lon 3167 chip has a two-hour
run time for 100 base pair reads, just
like the lon 314™ chip. Run times are
reduced to less than one hour when
saquencing short reads.

2 hours

+ 10N PGM™ SEQUEMCER

Analyze
Data

The new Torrent Suite 1.4 analysis
software cuts analysis time to just
30 minutes on the lon 314™ chip and
one hour on the lon 3167 chip, while
also delivering a significant improve-
ment in base-call accuracy.

0.5 hours

+ TORRENWT SERVER




System comprises two modules: the  lon
OneTouch

AdacéeaxéaUae 0Oag eUU Aia
(enrichment system).
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Ada

01

Set up instrument
Load amplification
plate and tubes
containing oilf
recovery solution,
Prepare centrifuge.
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10 Mb 100 Mb

100 bp 100 bp 200 bp
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02

Set up amplification
reaction

Combine library,
amplification mix,
enzyrme, and lon
Sphere™ particles.

Attach filter

03

Amplify

Load amplification
reaction and filter
assembly.

Initiate run from
touch screen.

UEaéxUt

04

Setup ES

Load enrichrment
reagents into the
B-well ctrip [provided),
and attach liquid
handling tip provided.

05

Retrieve sample

Recover sample
from OneTouch™
Instrument.
Rernove recovery
solution.

Resuspend.

06

Enrich
As noted in step 2,
load sample in

onewell and initiate
enrichment run.

60% reduction of total time
compared to standard methods
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System

Dimensions
and weight

System run time

Throughput

Library types

Operating environment

Consumables

Power requirements
Multiplexing
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lon OneTouch™ System [Cat No. 4470001) includes:
# lon OneTouch™ Instrume nt
# |on OneTouch™ ES

« lon OneTouch™ Instrument:

(12inx16inx14in, 23 1b: 30 crnx 41 crnix 34 cm, 104 ka)
+ lon OneTouch™ ES:

(95inx125inx 11in, 12 lb; 24 crnx 32 conx 28 cm, 5.4 ko)

& hours total time, minutes of hands-on time

Supports template preparation for lon 314 chips,
lon 314" chips, and lon 3187 chips*

Supperts template preparation with a broad range of libraries
used for various applications:

« Genomnic DNA (fragment and rmate-paired)

+ Amplicon

« RNA [cDNAJ

Temperature: 15-25°C; humidity: 20-80%, noncondensing

lon OneTouch™ System Template Kit [Cat No. 4448460)

110/220 V [US/Internationall

Up to 384 barcoded libraries for DMA- or RNA-based applications
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Torrent server

Processors

Two Six-core processors

RAM 48 GB RAM

Storage

Eight 2 TB Hard drives in RAID 5 with
12 TB usable

Network

Quad port gigabit NIC

GPU

NVIDIA Graphic Processor Unit
Chassis Dell Precision T7500 tower
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Highly accurate sequence

This figure shows the
number of reads from single
sequencing runs of E. coli
on 314 lon sequencing chips,

e Increasing yield of number
w250 == 100% Accuracy
g / e pecaraey of reads across the last 3
w 200 % .
: A/ quarters. X axis is the
£ 150
- num
: -/ nu ber of 100 base reads
_/ _~ In thousands.
50
0 The number of 100

2010-03 2010-04 201101

base reads with O or 1
errors (99% accuracy)
has increased from
58K to 166K to
\ F] \ 369K over the last
T heehiitpima c h i n e three quarters of

100 Mb 21009b AT develOpment effort.




Highly accurate sequence

Accuracy versus total
position from a single
run of 314 using E.coli
Dh10B. Base call were
generated with default
parameters in v1.3.0 of
the Torrent Suite
software. After

filtering based solely on
the inherent signal
properties of the data
475k reads were
produced.
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