RT? Profiler ™ PCR Arrays with PreAMP

FFPE and Small Sample Gene Expression Profiling

25 ng—-—5ug Nano: 1-100 ng FFPE: 100 ng
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Welcome to SABIosciences: Who We Are
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 Founded 10 years ago by scientists working at the NIH

e Core Values : Innovation, Focus, Systematic Design
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PCR Arrays for All Biomedical Researchers

Cancer and Apoptosis

Cytokines & Inflammation

Development & Stem Cells

Apoptosis

Inflammatory Cytokines

Stem Cells

Cell Cycle

Th17 for Inflammation (NEW!)

wnt Signaling

Human miRNA Array (NEW!)

Common Cytokines

Notch Signaling

Breast Cancer & Estrogen Receptor

Chemokines

TGFb / BMP Signaling

Tumor Metastasis

NF-kB Signaling Pathway

Endothelial Cell Biology

Cancer PathwayFinder

Th1-Th2-Th3

Osteogenesis

Angiogenesis

TNF Ligands

Growth Factors

Cancer Drug Resistance

Toll-like Receptors

ECM & Adhesion

Signal Transduction

Toxicology & Drug Metabolism

Neuroscience

Signal Transduction PathwayFinder

Drug Metabolism

Neuroscience lon Channels

NFkB Signaling

Drug Phase | Enzymes

Neurotransmitter Receptors

Jak / Stat Signaling

Drug Transporters

Neurotrophins & Receptors

DNA Damage Signaling

Oxidative Stress

Neurogenesis and Neural Stem Cell

Insulin Signaling

Stress & Toxicity

MAP Kinase Signaling

Other Diseases

Custom PCR Arrays

CcAMP / Calcium Signaling

Atherosclerosis

96-Well Custom Arrays

p53 Signaling

Diabetes

384-Well Custom Arrays
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Anatomy of a PCR Array

» 84 Pathway-Specific
Genes of Interest

5 Housekeeping Genes

e Genomic DNA
Contamination Control

o Triplicate Reverse
Transcription Controls

« Triplicate Positive PCR
Controls
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Compatible Instrumentation: 96- & 384-Well Formats

— Applied Biosystems (ABI)
« Standard 96-Well Blocks: 7000, 7300, 7500, 7700
 FAST 96-Well Blocks: 7500, 7900HT
o FAST 384-Well Block: 7900HT
o StepOnePlus
— Bio-Rad
o ICycler, MyiQ, 1Q5, CFX96
 MJ Research: Opticon, Opticon 2, Chromo 4
— Stratagene
* Mx3000p, Mx3005p, Mx4000p

— Roche
LightCycler 480

— Eppendorf

* Masterplex ep

* PCR Array Service Core




How Pathway-Powered PCR Arrays Work

Control & Experimental O.

1. Isolate Total RNA -

!

2. Reverse Transcription: RT 2 First
Strand cDNA Synthesis

|

3. Add RT 2 gPCR SYBR Green Master Mix & cDNA
Cocktail & Load PCR Array

}

4. Real-Time PCR
(40 cycles)

|

5. Data Analysis: Determine Fold Changes ( DDC, Method)




PCR Arrays: Sensitivity of Detection

RT? Profiler PCR Arrays require Minimum 25ng Total RNA

Positive Call Rate (C; < 35)
* 99% with 500 ng RNA
» 80% with 25 ng RNA

Human Inflammatory Cytokines & Receptors RT? Profiler PCR Array



Gene Expression Analysis: Small Sample Challenges

e Samples containing less than 25 ng
« Sources include:
o Stem Cells
* Fine Needle Biopsies/ Aspirations
* Laser Capture Microdissection
o Sorted Samples (FACS, selection markers, GFP)

* Formalin-fixed Paraffin-embedded samples
e Sources include:
e Research animals
 Clinical samples



RT? PreAMP Technology

Pathway-Focused Gene Amplification

« Small Sample (1-100 ng) Solution enabling
PCR Array based Analysis: Nano PreAMP

 FFPE Solution enabling PCR Array based
Analysis on FFPE Samples: FFPE PreAMP



How RT? PCR Arrays Work: 25 ng — 1 ug RNA

+ SYBR Green Master Mix JV

Real-time PCR Detection of 89
2 hours Gene-specific Amplification on
RT? Profiler PCR Array
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Essentials of RT 2 Nano PreAMP

96-well Pathway-Powered PCR Array
« 84 Genes of Interest

5 Housekeeping Genes

o 7 Controls

Each PreAMP Primer Mix
e 84 Genes of Interest
1 primer set/ gene
* 84 primer sets combined

RT2 PreAMP: Pathway-Focused Gene Amplification

« Faithfully Amplify ONLY those Genes Appearing
on Your Array
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How RT? Nano PreAMP Technology Works
Tandem PCR-based Technology

+ SYBR Green Master Mix l

Real-time PCR Detection of 89
2 hours Gene-specific Amplification on
RT? Profiler PCR Array
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RTZ2 Nano PreAMP: Increased Positive Call Rate

» Sample: Different amounts of Human universal total RNA were reverse transcribed to cDNA with (red bars) or without
PreAMPIlification (blue bars) using RT2 PreAMP PCR Master Mix and RT2 Nano PreAMP cDNA Synthesis Primer Mix.

* PCR Array : Human Inflammatory Cytokines and Receptors PCR Array

» Unamplified: As little as 25 ng total RNA before PreAMP yields greater than an 80% positive call

« Nano PreAMPIlified : Increased sensitivity observed with RT? Profiler PCR Array, allowing analysis of total RNA as little as
1 ng with a positive call rate greater than 90%.
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RT2 Nano PreAMP: Detection of “Absent” Genes

Unamp PreAMP
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» Sample: 40 ng Mouse total RNA were reverse transcribed to cDNA with (red bars) or without PreAMPIification (blue bars)
using RT2 PreAMP PCR Master Mix and RT2 Nano PreAMP cDNA Synthesis Primer Mix.

* PCR Array: Mouse Inflammatory Cytokines & Receptors

* Unamplified cDNA: 75% positive calls (with Ct<35); the expression of 22 genes below detectable level.

» Nano PreAMPIlified cDNA: 100% positive calls. The 22 gene transcripts are detectable.
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RT2 Nano PreAMP: Unbiased Amplification Process

R?=0.95; Slope=1.01

Ct-PreAMP cDNA

Ct-Unamplified cDNA

» Sample: Human Liver Tumor RNA was reverse transcribed to cDNA with or without PreAMPIlification using RT?2 PreAMP PCR
Master Mix and RT2 Nano PreAMP cDNA Synthesis Primer Mix.

* PCR Array: Human Cancer PathwayFinder

» Unamplified cDNA: 500 ng total RNA

* Nano PreAMPIlified cDNA: 5 ng total RNA

« Unamplified cDNA and Nano PreAMPIlified cDNA, when reverse transcribed and analyzed on a RT? Profiler PCR Array, yield
similar Ct values for each gene under observation.
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RT2 Nano PreAMP: Faithfully Amplified Biology

R?=0.94; Slope=0.92

Log2 Fold Change-PreAMP cDNA

Log2 Fold Change-Unamplified cDNA

» Sample: Human Liver Tumor or Universal total RNA were reverse transcribed to cDNA with or without PreAMPlification using
RT2 PreAMP PCR Master Mix and RT2 Nano PreAMP cDNA Synthesis Primer Mix.

* PCR Array: Human Cancer PathwayFinder

» Unamplified cDNA: 500 ng Total RNA

* Nano PreAMPIlified cDNA: 1 ng Total RNA

* Fold change results indicate that biological effects are maintained with Nano PreAMPIified cDNA.
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RTZ2 Nano PreAMP: Benefits

* Robust Performance on Small Samples : 1 ng total RNA
can be used for 4 different PCR Arrays

* Pre-AMPIify ONLY the mRNA that is being assayed for in
Pathway-Focused PCR Arrays

« Easy Workflow and Designed for Routine Use : Simple
and quick procedures with minimal hands-on time to pre-
amplify target templates under two hours

e Superior Sensitivity : Maximally enhances the sensitivity of
RT?2 Profiler PCR Array to analyze limited amounts of cDNA
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RT2 Nano PreAMP: How to Order

Product Name Catalog # | Price | Shipping | Storage
RT2Nano PreAMP cDNA Synthesis Kit C-06 $499 DI -20 °C
RT? FFPE PreAMP cDNA Primer Mixes for o
ALL Pathway-Focused PCR Arrays* PBX-#### | $149 DI -20°C
Pathway-Focused RT?2 Profiler PCR Arrays DI 4 °C
Instrument-Specific Master Mixes DI 4 °C

* Primer Mix Lot Numbers must have corresponding PCR
Array Lot Numbers with which they are compatible
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Core Technology: The PCR Array

1. Isolate Total RNA -

!

2. Reverse Transcription: RT 2 First
Strand cDNA Synthesis

|

3. Add RT 2 gPCR SYBR Green Master Mix & cDNA
Cocktail & Load PCR Array

}

4. Real-Time PCR
(40 cycles)

|

5. Data Analysis: Determine Fold Changes ( DDC, Method)

()




FFPE Samples PCR Array Analysis: Challenges

RNA Quality:

« Variable degree of RNA degradation—sample handling,
unbuffered fixative solution, storage, extraction methods

e Average length of RNA fragments from FFPE samples— 100-

200 bases

e Chemical modification by formaldehyde resulting in
crosslinkages with protein—target sequences not available for
downstream application processes

=P ffective gRT-PCR templates

Volume of samples:
 FFPE studies often deal with hundred of samples for identifying
biomarkers or developing prognostic model

=P \linimal processing time is essential
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FFPE PreAMP PCR Analysis: How It Works

RNA Extraction from FFPE Samples (PA-023

FFPE sections (10 ~ 80mm) / FFPE Slides

Proteinase K Digestion

Phase Extraction

RNA recovery (Proceed if [10ng/ul]

RNA PreAMPlification from FFPE Samples ( C-07 & PFEX-####)
Change from Nano — 8 step PCR vs 12 step

PCR Array Detection



FFPE PreAMP: Increased Positive Call Rate

O RTno preAmp m RT +preAmp
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« Sample: Human Spleen RNA was extracted with the RT? FFPE RNA Extraction Kit and reverse transcribed to cDNA with
(red bars) or without PreAMPIlification (purple bars) using RT2 FFPE PreAMP PCR Master Mix and RT2 FFPE PreAMP Primer
Mix.

* PCR Array : Human Cancer PathwayFinder

» Unamplified: 55% of genes were virtually undetectable; no genes in the 10-20 Ct range.

*FFPE PreAMPIified : Genes with Ct values >30 shift into the visible range of 10-30.
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FFPE PreAMP: Detection of “Absent” Genes
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« Sample: Human Spleen RNA was extracted with the RT? FFPE RNA Extraction Kit and reverse transcribed to cDNA with

(red bars) or without PreAMPIlification (purple bars) using RT2 FFPE PreAMP PCR Master Mix and RT2 FFPE PreAMP Primer

Mix.

* PCR Array : Human Cancer PathwayFinder

» Unamplified: 14 genes classified as “Absent” (Ct>35)

* FFPE PreAMPIlified : 14 genes NOW classified as “Present” (Ct<35)
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FFPE PreAMP Family: How to Order

Product Name

Catalog # Price Shipping Storage

Proteinase K
RT
o (-20 °C)
RT2 FFPE RNA Extraction Kit PA-023 $150

o All Other Items

at RT

RT? FFPE PreAMP cDNA Synthesis Kit C-07 $450 DI -20 °C

) : :
RT? FFPE PreAMP Primer Mixes for ALL PEX -t $149 DI 20 °C

Pathway-Focused PCR Arrays

Pathway-Focused RT 2 Profiler PCR Arrays

Instrument-Specific Master Mixes

1Primer Mix Lot Numbers must have corresponding PCR A

which they are compatible
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RT? Profiler™ PCR Array Data Analysis: PreAMP

« FREE Complete & Easy Data Analysis with Web-Based S  oftware

» Please use _ _ _
* From Raw C, Values to Fold Change Results in Multiple Analysis Formats

Volcano Plot Scatter Plot Heat Map 3-D Histogram

Register for PCR Array Data Analysis webinar tolea  rn more!

Bookmark:
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FFPE PreAMP System Benefits

A streamlined and real-time PCR based process for
pathway/disease-specific gene expression analysis | n
archived formalin-fixed paraffin-embedded (FFPE) sa  mples.

* High-quality and high-yield total RNA isolation fro m
FFPE samples in 70 minutes

 FFPE Extraction protocol (Xylene-free RNA extractio n)
maximizes sample recovery

« FFPE PreAMP significantly enhances mRNA detection
and gRT-PCR detection sensitivity
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Small Sample Gene Expression Analysis with PCR Arra  ys

Experience PCR Array Performance - Try
them today!

» Pathway-Powered PreAMPIification
« Small Samples (as little as 1 ng RNA)
 FFPE Samples (Extraction & Analysis)

Questions?

Contact Technical Support 9 AM — 6 PM Eastern M — F

Telephone: 1-888-503-3187; Thousands of scientists have
Email: discovered the power of PCR Arrays.

Shankar Sellappan, Ph.D. (Associate Product Manager): Join them on the road to success!
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