RT? miRNA PCR Arrays

Genome-Wide & Pathway-Focused Analysis
With an Advanced gPCR Technology
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What Is MicroRNA?
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 Endogenously expressed small functional RNAs (19-25 nt)

 Regulate mMRNA expression post-transcriptionally

— Primarily translation inhibition, but also mRNA
degradation

* Only partial sequence complementarity required
— One mIRNA can potentially regulate hundreds of mMRNAs

— One mRNA can be regulated by multiple miIRNAs

Another layer of complexity for regulating gene exp ression
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MIRNA Biosynthetic Pathway

4 Focus ON YOUR PATHWAY" JA saBiosciences




MIRNA: Cutting Edge of Science

MIRNA database:

microRNA/MIRNA Research

New miRNAs continually 4000
discovered (current release = ssoo
14.0) £ 3000
— Human: 926 £ 2500
— Mouse: 718 & 2000

o 1500
— Rat: 396 E

f)., 1000
Nomenclature T oo
— Pri-miRNA (>100nt) 0 » » » »

. 2005 2006 2007 2008 2009

— Pre-miRNA (~70nt) Vear

— Mature miRNA (~20nt)
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How to Monitor mIRNA Expression Levels

C

Northern Blot

— Very low throughput

— Very time consuming and complex
Microarrays

— Profile More Sequences

— Poor Sensitivity & Dynamic Range, Complicated

Protocol
Real-Time RT-PCR
— Profiles Fewer Sequences (Up to 384)
— Simpler Protocol
— Better Sensitivity, Specificity & Reproducibility
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Why Analyze miRNA Expression Patterns?

Potential for genome-wide coverage, even though
>1000 miRNAs identified

MIRNA expression profiles correlate with:

— Protein & Gene Expression Levels, Biological
Phenotypes

MIRNA regulated genes are involved in a variety of
biological processes

— Cancer

— Development

— Immunology

— Aging

— Heart Diseases

— Neurological Diseases
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Topics to be Covered

« RT2 miRNA PCR Array Overview

— How It Works
— Portfolio
— Benefit
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Principles of gRT-PCR in miIRNA PCR Arrays

* Real-Time PCR: Amplify and simultaneously quantify
target DNA

* Reverse Transcription Real-Time PCR: Amplify and
simultaneously quantify miRNA
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How RT? miRNA PCR Arrays Work

1. Convert miRNA to cDNA via Universal Tailing & Reverse Transcription,
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2. Add cDNAto RT® gPCR Master Mix. Aliquot Mixture Across PCR Array.
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4. Data Analysis.
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 CcDNA Synthesis from miRNA

— 2 hours

 Load Plates (Preferably with 8-

Channel Pipettors)

— 2 minutes

 Run 40 cycle gPCR Program

— 2 hours

 Upload and Analyze Data

— 15 minutes
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RT? miRNA PCR Array System
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Small RNA Isolation Kit (MA-01)
— High purity & high yield
— Reliable & sensitive
— Fast & convenient

MiRNA First Strand Kit (MA-03)
— Preferentially reverse transcribe mature miRNA
— Built-in external RNA control
— One-step reaction

MIRNA PCR Arrays and gPCR Primers
— Human, mouse, rat
— Search miRNA Primers:

Optimized SYBR ® Green Master Mix

Data Analysis Excel Template & Web Portal
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Anatomy of a mIRNA PCR Array
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Compatible Instrumentation: 96- & 384-Well Formats

= ) Binsﬁtems B’O'RAD
96-Well Blocks: 7000, 7300, 7500, 7700

FAST 96-Well Blocks: 7500, 7900HT » iCycler, MyiQ, MyiQ2, iQ5, CFX96, CFX384
FAST 384-Well Block: 7900HT e Opticon, Opticon 2, Chromo 4

StepOnePlus

f 2Deee
Qeeoa

QIAGEN"
* Rotor Gene Q (Coming SOON!)

TRATAEENE‘
LightCycler 480

e Mx3000p, Mx3005p, Mx4000p

Mastercycler ep realplex 2/2S/4/4S

* New Instrument
* fl SABiosciences PCR Arl’ay SeI‘VICG COI’e « Set-up protocol available
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Topics to be Covered
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RT? miRNA PCR Array Performance
— Sensitivity

— Specificity

— Reproducibility
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MIRNA RT-PCR Technical Difficulties
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e Short sequence (21-23nt)

e Background from contaminating small
RNAs (tRNA, rRNA, snRNA)

 Highly homologous

— Many miRNAs have a single nucleotide
difference
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Competitors: Sequence-Specific mMIRNA RT
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Each cDNA preparation can ONLY _assay ONE miRNA

Looped R primetr
Mature microRNA

Forward primei

1111 PO
Wmmmm?_

IEVEISEe primer
TagMan® probe

Copyright Applied Biosystems
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SABIo: Universal miIRNA Reverse Transcription
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Same cDNA preparation can assay ANY __ miRNA

MIRNA

J Poly(A) Polymerase

MIRNA RT Primer

J Reverse Transcriptase

miRNA-Specific Primer JReal-Time PCR

>

<€
Universal Primer
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Performance: Universal RT Advantages

« Ease of multiplexing
— Simpler setup, without primer interaction issues
— Less sample necessary for analyses

— Equal RT reaction for each miRNA, to ensure
reproducible expression analysis

 Comprehensive miRNA coverage

— cDNA can be saved for new analyses when
additional miIRNA sequences are discovered

— 3’ Dicer processing is heterogeneous, causing
multiple mIRNA variants of each species,
identifiable with universal RT

Similar potential specificity, & additional flexibi lity!
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Performance: Lower Background

No poly A Ct Values

ID SABIosciences Competitor
Hsa-mir-16 34.23 30.67
Hsa-mir-21 No Ct 31.57
Hsa-mir-99a No Ct 31.96
Hsa-mir-100 No Ct 33
Hsa-mir-658 37.77 34.1
Hsa-mir-769-5p 36.4 30.46
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SABIosciences’ First Strand Kit Shows Lower
Background than the Competitor
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Performance: Sensitivity
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The RT?2 miRNA PCR Assays achieve a larger dynamic range
than competing assays by lowering non-specific

amplification background.
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Performance: Specificity

MiRNA 1D Sequence
MIRNA-99a | AACCCGUAGAUCCGAUCUUGUG
MIRNA-100 | AACCCGUAGAUCCGAACUUGUG

The proprietary primer design of the RT 2 miRNA PCR Assays
yields greater specificity than other commercial pr oviders.
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Performance: Reproducibility

The RT? miRNA PCR Assays are highly reproducible, ensuring
run-to-run, plate-to-plate and sample-to-sample rel iability.



Replicates: Technical & Biological

Technical

* Reproducibility of the PCR Arrays is very high

* Results demonstrate that what you are seeing is a result of biology, not
technique.

« RTC & PPC show technical reproducibility on each plate, and
comparable across plates.

Biological

®* Needed to verify the results are a result of biology
* Need multiple samples
At least 3 replicates per sample for statistical analysis
 p values
*05% Confidence Intervals
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Topics to be Covered

RT? miRNA PCR Array Applications
— Cancer

— Development & Differentiation

— Genome-Wide Discovery



Application Data: Cancer Biomarkers
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Human Cancer RT 2 miRNA PCR Array:
Many Cancer-Specific miIRNA Are Up-regulated in a
Colon Tumor.




Application Data: Cell Differentiation & Developmen  t

26 Brain-Specific miRNA

20 Muscle-Specific miIRNA

Human Cell Differentiation & Development RT 2 miRNA PCR Array:
Identifies 26 Brain- and 20 Muscle-Specific mIRNA Po  tentially
Regulating Tissue-Specific Gene Expression.
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Application Data: Genome-Wide Screening
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RT? Human Genome miRNA PCR Array: ldentifies Known and
Novel miIRNA Targets of the p53 Signaling Pathway



28

Application Data: FFPE

Expression rank order of 88
cancer related miRNAS in
RNA extracted from one
20mm section of a 2-year
old normal human colon
FFPE block using the RT?
FFPE RNA Extraction Kit.



SUMMARY

 mMIRNA Function
* Regulates gene expression post-transcriptionally

 mMIRNA Performance
* RT-PCR vs. Microarrays
» Universal vs. Sequence-Specific RT
o Specificity, Sensitivity & Reproducibility
 MIRNA Applications
» Screen cancer- or development-focused miRNA panels
» Discover novel roles for miRNA sequences

How can YOU analyze miRNA in YOUR research?
... With RT 2 miRNA PCR Arrays & Assays!
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What's Next — After PCR Arrays

Validate results with more sample and focused seto  f genes
— Custom PCR Arrays

|ldentify Transcription Factors Regulating your Gene
— Biology-on-Array

Assess Biological Impact
— Cignal™ Reporters

Knockdown Analysis
— SureSilencing™ shRNA Plasmids/siRNA

Analyze interaction between DNA & nuclear proteins
— ChampionChIP™ Chromatin Immunoprecipitation PCR Arrays

Quantify secreted proteins in blood plasma sera
— ELISArrays



Select Upcoming Webinars

— PCR Array Data Analysis
Tutorial

Pathway-Powered Gene
Expression Profiling with
PCR Arrays

FFPE & Paraffin Block Gene
Expression Profiling with
PCR Arrays

Profile the Methylation Status of
Multiple Genes Simultaneously
Without Bisulfite

................. S|gnupat
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Additional Resources

Questions?
Contact Technical Support 9 AM — 6 PM Eastern M — F
Contact: 1-888-503-3187 OR



