Introducing the
New SurePrint G3 Exon Microarrays

Whole transcript coverage
Gene-level and exon-level analysis
Continued confidence In results

Agilent Technologies



Why Is Exon Analysis Important?
One gene =3ne transcript  Ox2 protein  Old s2hool thinking
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*Gene-level analysis provides a simplified view of expressed genes

*Exon arrays are required to understand the complexity of the transcriptome

Agilent Technologies



Gene-level versus Exon-level Detection

3’ based

Exon-coverage

Considerations for an exon array:
*Most assays use oligo-dT primed labeling

*Exon arrays require whole-transcript assays (random primers)

Agilent Technologies




Agilent Exon Analysis Comes in a Complete
Package

*Arrays, reagents, and analysis tools are specifically geared for exon analysis

Gene-level analysis
Exon-level analysis

One-color
Two-color

No dye Catalog and
Cy5 only = Custom Exon

Arrays

Human: 2x400K, 4x180K
Mouse: 2x400K, 4x180K

Rat: 2x400K, 4x180K
Custom: 1x1M, 2x400K, 4x180K, 8x60K

':::‘ Agllent Technologies For research use only. Not for use in
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Agilent Gene Expression Exon Workflow

Exon-specific products fit into the global Agilent Gene Expression Workflow

B N Y
Sample Prep & Amplification and Microarray Microarray >> Microarray >> o
Sample Source ) IS%Iationp ) Labe”ng Processing Scanning AnaIySiS Validation
Universal Reference Absolutely RNA High Resolution Feature Extraction Mx3005P QPCR
RNAs Purification Kits LIQAWT Exon Catalog Microarray C Software System
Microarrays Scanner
RNA Isolation Kit / FEQC Report Brilliant Il QPCR
MVP RNA Products RNA Lysis Buffer One-color RNA eports Reagents
Spike-in Kit
Exon Custom i Brilliant Il QRT-PCR
RNAse Block Two-color RNA Microarrays SR Reagents
Spike-In Kit 11.5
Total RNA Isolation . QPCR Reference
Mini Kit Gene Expression RNA
Hybridization Kit
Plant RNA Isolation .
Mini Kit Gene Expression 2100 Bioanalyzer
Wash Buffer Kit
2100 Bioanalyzer _ DNA Series I
Microarray Bioanalzyer Kits
. Hybridization
RNA 6000 Series | Chamber

Kits

Gasket Slides

SureHyb DNA
Microarray
Hybridization Oven

Ozone Barrier Slide
Covers

Stabilization and
Drying Solution

- Agilent Technologies
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Low Input Quick Amp WT Labeling Kits

*For the use of amplifying and labeling whole transcripts prior to hybridization to exon
microarrays

*These kits are identical to the LIQA Kkits for standard gene expression, except with

the addition of the WT PrimerMix

L Reactions USD List
Part Number Product Description

per Kit Price
5190-2942 Low Input Quick Amp WT, No dye 24 $635
5190-2943 Low Input Quick Amp WT, One-color 48 $1280
5190-2944 Low Input Quick Amp WT, Two-color 24 $2560
5190-3386 Low Input Quick Amp WT, Cy5 24 $1280

::: Agilent Technologies For research use only. Not for use in
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Kit Components: LIQA and LIQA WT

LIQA WT Kkits are identical to
LIQA kits, except with the
addition of the WT Primer Mix

/‘A\;' 3 /‘&\.\/ R /"\,\, %
LO\’ / / | / |
Quick Amp " '/ Mew
LIQA Enzyme WT Primer

5190-2305: LIQA, One-color

For standard gene expression

5190-2306: LIQA, Two-color

For standard gene expression

5190-2307: LIQA, Cy5

For standard gene expression

5190-2308: LIQA, No dye

For standard gene expression

5190-2942: LIQA WT, No dye

For exon analysis

5190-2943: LIQA WT, One-color

For exon analysis

5190-2944: LIQA WT, Two-color

For exon analysis

5190-3386: LIQA WT, Cy5

For exon analysis

v v

S S S S S S S
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Kit Components: LIQA and LIQA WT

Kit Components Location LIQA LIQA WT
Protocol Protocol
e,

3
Tredmer  EgmeModue Y

5x First Strand Buffer Enzyme Module v v
10 mM dNTP Mix Enzyme Module v v
AffinityScript RNase Block Mix Enzyme Module v v
5x Transcription Buffe Enzyme Module v v
NTP Mix Enzyme Module v v
T7 RNA Polymerase Blend Enzyme Module v v
Nuclease-Free Water Enzyme Module v v

% The LIQA WT kits include T7 Primer, not part of the LIQA WT protocol

':::‘ Agllent Technologies For research use only. Not for use in

diagnostic procedures




Low Input Quick Amp WT Labeling Kit for Exon
New Manuals, Version 1.0 relevant for all SurePrint G3 formats

What’s different in the WT Manual?

Compatible with Exon Microarrays for whole
transcript labeling

Based on the use of LIQA WT labeling kits, rather
than LIQA labeling kits

The WT Primer Mix replaces the T7-oligo-dT primers

Input requirements and recommendations for Exon
analysis are as follows:

8x 25 ng 50 ng
2X 25ng 50 ng
4x 25 ng 50 ng
1x 100 ng 100 ng

The recommended Specific Activity hybridization is
15 pmol Cy per ug cRNA

GeneSpring 11.5 or later is required

The C Scanner is required, and instructions are only
for SurePrint G3 formats

Agilent Technologies

Agilent One-Color
Microarray-Based Exon
Analysis

Low Input Quick Amp WT
Labeling

Protocol

Microarrays manufactured with Agilent SurePrint
Technology

Research Use Only. Not for use in Diagnostic
d

: " Agilent Technologies

Manual Part Numbers:
One-color G4140-90042
Two-color G4140-90052

For research use only. Not for use in

diagnostic procedures




mRNA 5

AAAA 3'

AffinityScript

Oligo dT-Promoter Primer

l;t':;“"d 3 ] TTIT |- Pmmuterl 5

2nd strand 5" -N\r-"\-"\..-—-p“q,q,q Anti-sense 3
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AffinityScript

T7 RNA Polymerase
Cy3-CTP, NTPs

T7 RNA Polymerase
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l Purify cRNA
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Overview of Protocol
Workflow diagram for the LIQA WT Labeling Kit:
— Start with 50 ng total RNA

— Create dsDNA containing T7 promoter:

— AffinityScript, RT with high efficiency
-Oligo-dT and random primed
— Create labeled cRNA (anti-sense)

-T7 RNA polymerase
-Cy3-CTP (Cy5-CTP)
—Linear amplification IVT
— Purify cRNA - labeled product ready for hyb

Agilent Technologies

v' Linear amplification to avoid introducing
unnecessary biases

v" Single-tube reaction, no cDNA clean-up
step for fast and easy processing

For research use only. Not for use in
diagnostic procedures



LIQA and LIQA WT Protocols Remain Largely the

Same
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Dlige Micsarmays Figure 2 Schematic of amplified cRNA procedure. Generation of cRNA for a two-color
Figure2  Schematic of amplified cRNA procedure. microarray experiment is shown.
Two-Color Mi -Based Exon Al is (Low Input Quick Amp WT Labeling) Protocol
18 One-Color Microarray-Based Exon Analysis (Low Input Quick Amp WT Labeling) Protocol e Lolas Missmarray Baged Fxon Rnalpeie {Low Tt Qi Adxp abeling) Preiod

WT Primer Mix:

e a T7 promoter primer (oligo dT-based primer) and
» arandom primer with a T7 promoter
MRNA is primed at the 3’ end and along the transcript

':::‘ Agllent Technologies For research use only. Not for use in

diagnostic procedures



SurePrint G3 Exon Microarrays: Catalog Designs

Part i # Slides UTSD
Product Description List
Number (# Arrays) .
Price
G4832A  SurePrint G3 Human Exon 4x180K Kit 3(12) $3150
G4833A  SurePrint G3 Mouse Exon 4x180K Kit 3(12) $3150
G4834A  SurePrint G3 Rat Exon 4x180K Kit 3(12) $3150
G4848A  SurePrint G3 Human Exon 2x400K Kit 3 (6) $2685
G4849A  SurePrint G3 Mouse Exon 2x400K Kit 3 (6) $2685
G4850A  SurePrint G3 Rat Exon 2x400K Kit 3 (6) $2685
PN AMADID Product Description # Slides USD. List
Price
G4857A 028679  SurePrint G3 Human Exon 4x180K Microarray 1 $1050
G4857A 028726  SurePrint G3 Mouse Exon 4x180K Microarray 1 $1050
G4857A 028744  SurePrint G3 Rat Exon 4x180K Microarray 1 $1050
G4856A 028680  SurePrint G3 Human Exon 2x400K Microarray 1 $895
G4856A 028727  SurePrint G3 Mouse Exon 2x400K Microarray 1 $895
G4856A 028728  SurePrint G3 Rat Exon 2x400K Microarray 1 $895

::: Agilent Technologies For research use only. Not for use in

diagnostic procedures




SurePrint G3 Exon Microarrays: Custom Options

«Custom options for human, mouse, and rat available for all SurePrint G3 formats

Part Number Product Description # Slides USD. List
(# Arrays) Price
G4863A SurePrint G3 Custom Exon 8x60K 1 (8) $1614
G4864A SurePrint G3 Custom Exon 4x180K 1(4) $1050
G4865A SurePrint G3 Custom Exon 2x400K 1(2) $895
G4866A SurePrint G3 Custom Exon 1x1M 1(1) $695

«Custom exon arrays can include any catalog exon probe

«Custom exon arrays can combine exon and standard probes

» Designs including =2 one exon probe are designated “Exon arrays”, compatible with LIQA
WT kits

::: Agilent Technologies For research use only. Not for use in
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Agilent Exon Catalog Array Content

Species Array Genes Exons Probes from | Databases Used for
P Format Targeted Probes 8x60K Design

4x180K 20,411 174,458 19,128 (56%)  Refseq Build 36.3, RSNM only
Refseq Build 36.3

2x400K 27,696 233,164 26,873 (78%) s piors iapr 2009

GenBank mRNA (Apr 2009)

4x180K 23,215 165,984 19,203 (49%)  Refseq Build 37, RSNM only

Refseq Build 37
Mouse Ensembl Release 55

2x400K 33,795 235,714 31,608 (80%)  Unigene Build 176 (Apr 2009)
GenBank mRNA (Apr 2009)

RIKEN 3

4x180K 20,483 160,141 23,444 (50%)  Refseq Build 36.2, RSNM only
Refseq Build 36.2

2x400K 26,276 214270 31,948 (72%) G buid aor (oct 2008

GenBank mRNA (Jan 2009)

Human

Rat

Additional features specific to the 2x400K catalog versions (as compared to the 4x180K
versions) include:

e Contains probes targeting exons from 35 to 60 bp

 Targets 5’ and 3' UTRs in addition to gene exons

::: Agilent Technologies For research use only. Not for use in
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Agilent Gene Expression Catalog Array Content

Targets

Human

Mouse

Rat

GE 8x60K

Exon 4x180K

Exon 2x400K

GE 8x60K

Exon 4x180K

Exon 2x400K

GE 8x60K

Exon 4x180K

Exon 2x400K

27,958
20,411
27,696
34,017
23,215
33,795
26,930
20,483

26,276

174,458
233,164
%]
165,984
235,714
%)
160,141

214,270

Agilent Technologies

7,419
%]
%]

4,623

Q W 8. 8

For research use only. Not for use in
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Comprehensive Coverage Taken to a New Level

*Agilent SurePrint G3 Exon Arrays include a probe for each
exon
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Exon Arrays Offer Choice in Coverage and Cost

«SurePrint G3 Exon 2x400K Microarrays are more
Comprehensive T e v oo i T W—— TS
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Exon Arrays Provide Affordable Value

: Price per
Array Type Offerin Product
y 1yp g Sample

: $202/array
Standard Gene-level analysis GE, 8x60K $255/sample

Exon Gene-level analys_ls Exon, 4x180K $262/array
Exon-level analysis $315/sample

Gene-level analysis $447/array
Exon Exon-level analysis Exon, 2x400K $500/sample

Comprehensive

':::‘ Agllent Technologies For research use only. Not for use in
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Exon Arrays Provide Affordable Value

Exon arrays provide a cost-effective route to a better
understanding of relevant biology

: Gene-level analysis
X Standard Arrays: Known genes

Gene-level analysis
)1( Exon Arrays: Exon-level analysis

: Known genes

Gene-level analysis
k RNA-Seq: Exon-level analysis

Splicing analysis
Known genes
Novel genes

Amount of Information Sequences
—

Price

::: Agilent Technologies For research use only. Not for use in
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eArray Upgraded to Accommodate Exon Custom
Design

Search for either standard or exon probes

*Exon probes include all catalog exon probes for human, mouse, rat

*Custom designs are designated ‘exon’ if they include one or more exon probes

£ Agilent Technologies. - Windows Internet Explorer E||E|[g|

*EXon arrays

-—_) W |§, http:/fearraytest.chem.aglent.com/fearray/ e |;-‘*j:ii X_' || Search || P: T

Ble Edt “Wew Favorites Tools Hep

‘i Agilent Technologies
eArray ii|

) - = — = LEa 2
BB"‘B! {0 Unread) Yahoo! Mail.. | @ Aglent Technologies, * ‘ ‘ Eh * E | j Page ¥ ([ Tools v

Help | ReleaseMNotes | LogOut [

Home Microarray Site Maintenance Data

Probe Group _ Wy Functions Iy Account Master Data

Search Type: } | _ i
- - Folder info : AgilentCatalog | ¥ | * Oinclude subfolders

Search Termis): ‘

Species nfo ! 5_59|EU[ I~ ] Used in Probe Groups info : Select and Add

Used in Array Designs: ‘ | Selact and Add

| Search |

eArray Contact'Suppert’ esArray Terms of Use® FAQ" @ Copyright Agilent Technologies, Inc. 2002-2010 :
<| | 3
Diore [ W Local intranet #100% ~ .
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eArray Upgraded to Accommodate Exon Custom
Design

Incl

/o Agilent Technologies - Windows Internet Explorer |:||E”Z|

Help
Create a Microarray Design from Existing Probe Group(s)

1. Select Species
2. Define Design

Species is not required for Expression microarray designs.

Select Array Type : nfo (0 Standard ® Exon
3. Layout Probes

4. Create Microarray Design

Select Species ; | Select Species L* |

You have selected to design an Exon Array. These
arrays are not compatible with standard oligo-dT labeling
kits. Agilent recommends the use of the Low-Input 0
QuickAmp WT Labeling Kit (p/n 5190-2943, 5190-2944,
5190-2945 and 5190-3386). For sample processing, refer
to the Agilent One Color Microarray-Based Exon Analysis
Protocol or the Agilent Two Color Microarray-Based
Exon Analysis Protocol versions 1.0 or later.

':::‘ Agllent Technologies For research use only. Not for use in
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GeneSpring 11.5 Identifies Differentially-expressed

Genes and Exons

|dentify differentially

expressed genes

1] Gene Data | Probe Data | Gene Sub View[23122:chr3:-:33537736:33759348] |

|dentify differentially
expressed exons

& e e 73

log10[Carracted pralus)

Splicing Index ([MAQC Bl [MARLC A]

Condition: [MAQC A] / Condition: [MARC E] (Merged)

DDD.%_.._‘ A e PR - s & a o i
y = = b = 4 4
o e g
-10.0
W condition: (MAGE Afintensity] IlCondition: [MAGE Bljintensity]
Gene Frob

W S e P e T o ) [y "y o o o -
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|4

Calculate corrected p-

values for each exon

Screenshot from GeneSpring 11.5

For research use only. Not for use in
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Features & Benefits: SurePrint G3 Exon

 Two experiments in one: identify both
gene-level and exon-level expression
changes

« Comprehensive coverage

*  Flexibility for catalog and custom

e Quality data
o Wide dynamic range
o High reproducibility, accuracy

* Annotations updated regularly

Compatible with LIQA WT
0 Low RNA input, down to 25 ng
(50 ng recommended)
0 Single-tube chemistry

Don’t miss out on subtle but important biological
changes

Correlate gene- and exon-level changes without
unnecessary noise in the system

Efficiency in sample use, processing time and reagents,
and costs

Sensitivity to known genes according to recent
databases

Study transcripts, not genes to identify subtle but very
relevant expression patterns

Perform the experiment that best fits your needs

Detect low expressors and high expressors
More accurately represent range of expression levels
Feel confident in the results

Annotations stay current with evolving databases

Preserve precious material
Work with small samples
Easy, simple assay

":.E’ Agllﬂﬂt TBChﬂOIOgies For research use only. Not for use in

_--.,

2 diagnostic procedures



SurePrint G3 Exon Microarrays

The Data

Agilent Technologies



LIQA WT Enables Low Total RNA Input for Exon
Analysis

*RNA input requirement as low as 25 ng (50 ng recommended)

¢ =MAQC A ® =MAQCB cRNA Hybridization
16 Requirements

0
= Array Recommended | |
© oy RNA Input 1-color 2-color
)
> 8
<ZI 1x formats 100 ng 5.00 ug 2.500 ug
S
2
o 4 2x formats 50 ng 3.75 ug 1.875 pg
C
=
o
S 4x formats 50 ng 1.65 ug 825 ng
2
25 50 100 200
Total RNA Input Amount (ng) 8x formats 50 ng 600 ng 300 ng

%ol . Agilent Technologies For research use only. Not for use in
' diagnostic procedures




Customers Consistently Obtain Sufficient cRNA
Yields Using Low RNA Inputs

MAQC A MAQC B
25 ng 90 ng 25 ng 90 ng

=
=
o]
=

3.75ug cRNA
needed for
2x400k array

Average cRNA vyield
(ug/reaction)

5 S kS ’\r"b";hé‘a ’\-"tr"-bh“') '»"‘b"—';b-")
AR AR AR AR AR AR AL 4R J\Q}é‘l ..QZ- .f\tr .@;‘ «Qé (é}' «C«é‘ &E«é‘ «2-;\ «Q;\ «Gé

Beta-Tester
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SurePrint G3 Microarrays for High Reproducibility
SurePrint G3 2x400K SurePrint G3 2x400K
50 ng input 50 ng input
Log, Signals, 1-color Log, Ratios, 2-color

-
-

Signals and log ratios are highly correlative across technical
replicates for both 1-color and 2-color experiments

Agilent Technologies



Reproducibility Maintained with Range of Sample
Types

High conS|stency and reliability demagnstrated by low inter-array

A 1, W uN" _ & S &
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Colon
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HelLa S3

MAQC A | {I—
MAQC B | 00—

MAQC A
MAQC B

blue bars: 50 ng input RNA
green bars: 25 ng input RNA
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Reproducibility Maintained with All Array Formats
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Inter-Array % CV
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Array Format, RNA Source
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eFormats provide varying amounts of data but with consistent
reproducibility across replicate arrays

Agilent Technologies
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Exon Microarrays Provide More Coverage

*SurePrint G3 formats provide varying amounts of data to study relevant expression changes

*The 8x60K format provides a greatfit foy focused custon) gxan analysis

No. Genes or Exons Detected

250,000

200,000 —& A5 A—A—g

100,000

0

A &
A A A A AAAd L4
NN [ | [ |
150,000 == = — a%as Bl
50,000 @ % ¢ ® 5 &
MAQCA MAQCB Brain UMRR Brain Thymus
Human Mouse Rat

Example based on catalog products
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Sensitive Microarray-based Exon Detection

*Agilent Exon Arrays maintain high sensitivity to low-abundance transcripts, as observed through biological and control
probes

*Spike-in controls indicate labeling and hybridization success, and sensitive detection

Logs of Dynamic Range

6.03
- @ 25ng LI50ng
.10
= . 6
2
t%l 410 5
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: >4 logs
2310 4
g
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& t 2
=110
3 I 1
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Logi Concentration) 1 2 3 4 5

# Processed Sig. Vs Concentration User
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Comparable Results for Exon and Gene

Micro arrays Log Ratio Comparisons of
MCF10A/MCF7, 1-color

15| v=1045
R = 0.968 b 9
104 N=17934 i

*Exon microarrays provide
similar results to standard
gene expression arrays

*Both approaches can be used
for gene-level analysis

LIQA WT Labeling, 50 ng
2x400k Exon Array

1
| |
e v © «n

15

LIQA Labeling 25 ng
8x60k GE Array

':::‘ Agllent Technologies For research use only. Not for use in
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Exon Arrays are Concordant with TagMan and

er&bé\siﬁ;@q provide an accurate representation of expression levels

«Consistent with multiple alternate technologies

Log Ratio Comparisons of MAQC A and B

E 104 Ri0.862

2 1 . > 107 y-ps r
o o ;
D 5 D 5-
X X
s © s 7
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e ER
2 2
i -10- w -101

10 5 0 5 10 10 -5 0 5 10

TagMan RNA-Seq, 1 ug
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Accurate and Consistent: Comparison to TagMan
gRT-PCR Platform and RNA-Seq

TagMan RNA-Seq, 1 ug Taq Man RNA—Seq

o2

£S8

55 N =578 N = 15,622

33 M = 0.807 M = 0.867
N | R =0.903 R =0.869
2

< N = 607 N =16,177

o3 M = 0.896 M =0.911
& R =0.935 R =0.891
(@)]

S g N = 654 N = 83,647

< M = 0.968 M = 0.832

mgS R =0.949 R =0.862
<

For research use only. Not for use in
diagnostic procedures




SurePrint G3 Microarrays and RNA-Seq: a
Comparison

«Strong correlation of log ratios are observed
between microarray and RNA-Seq for samples

MAQC A and B
-*Microarrays are faster, easier, more
Array and RNA-Seq el , MC
Log, Ratios (B/A) fordable, and require little RNA input
R =0.862
10- M =0.832

Agilent G3
_ ALioawT | "heed

N = 83,647

S

o

.

— 5

> Starting Material 50 ng 1ug

c

o 0+ Total Sample Prep 6.5 hr 11.5 hr

Tp)

v -5 Hands-on Sample 15 hr 3.75 hr

8 Prep ' '

< -10-

c>\|< Sample to Data 1.5 days ~ 1 week

-10 5 0 5 10 Analysis Simple Challenging

RNA-Seq, 1 ug Price per sample $$ $3%

':::‘ Agllent Technologies For research use only. Not for use in

diagnostic procedures



Beta-Test Microarrays and TagMan Comparison

Demonstrates Consistency Across Users 25 ng 50ng  RNA Input
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