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Application on QuantStudio™ 12K Flex Real-Time 

PCR System
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Genomic Assays Portfolio – Core Content

• >1.3M assays, 23 species

• >Custom assays for any species

• PreAmp Pools

• >11500 predesigned miRNA assays, 123 species

• ~25K predesigned long ncRNA

• >4.5M SNP assays, 2,700 DMEs

• >1.5M Copy Number assays

• TaqMan® Mutation Detection Assay
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Variation

• Absolute quantitation

• Rare allele detection
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Gene Expression Studies

 Comparison of Expression Profiles between different samples
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TaqMan® Gene Expression Assays
More than just primers and a probe

 Ready to use

 Work every time

 Universal reaction conditions

 Spliceform specific

 Bar-coded

 SNPs/repeats/pseudogenes masked

 Specificity (white paper)

 3 unique hybridisation events

 3’ Minor Groove Binder & Non-Fluorescent Quencher

 We define the position of the probe

 Detailed annotation & GeneAssistTM Software visualisation
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Gene expression assay coverage
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TaqMan Arrays

Tube(s)

TaqMan® Gene Expression Family

•Low entry price

•Flexible

•Any instrument

•Low cost/reaction

•Ease of use

•Medium/large 
projects

•Standardised

•Small/Medium project

•5 formats, Fast & 
Standard

•Most instruments

•135 inventoried plates

Plates OpenArray

•Highest Throughput

•Lowest 
cost/reaction

Cards

Same TaqMan® Assays, same results, same confidence
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What is an OpenArray® Plate?

Hydrophilic

Hydrophobic

Data Points per OpenArray Plate

Genotyping 3,072

Real Time PCR 2,688

OpenArray Plate Layout

Subarrays 48 (12 x 4)

Through-holes 64 per subarray (8 x 8)

Each through-hole is filled
with 33 nl of reagents
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Assay Loading System

 Assays loaded in 
OpenArray® plates using 
a proprietary loading 
system
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Overview

• Six fixed-content GEx OpenArray® 
Pathway Panels containing 597 to 828 
pre-selected TaqMan® assays

• High throughput analysis of commonly 
studied gene families involved in disease 
states, processes, and cellular regulation

• Endogenous control genes for 
normalization

Applications

• Drug discovery and biomarker validation 

• Pharma research

• Clinical disease research

Throughput  & Ordering

• Up to 64 samples/day

• 43,000 reactions/day

• Minimum order size 1 panel

• Inventoried

• 2-3 days shipping

• Please contact your local Sales 
Representative for pricing and 
to place an order

TaqMan® OpenArray® GEx Pathway Panels

Research

• Which genes are turned on or off?

• Regulation relative to known genes

• Hypothesis-driven discovery

• Validation

• Screening
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TaqMan® OpenArray® GEx Pathway Panels

 Human Kinome Panel QuantStudioTM 12K Flex System

− P/N 4472326, Format 896, 3 samples/panel

 Human Cancer Panel QuantStudio™ 12K Flex System

− P/N 4472329, Format 672, 4 samples/panel

 Human Inflammation Panel QuantStudio™ 12K Flex System

− P/N 4472327, Format 672, 4 samples/panel

 Human Stem Cell Panel QuantStudio™ 12K Flex System

− P/N 4472328, Format 672, 4 samples/panel

 Human Signal Transduction Panel QuantStudio™ 12K Flex System

− P/N 4472330, Format 672, 4 samples/panel

 Mouse Inflammation Panel QuantStudio™ 12K Flex System

− P/N 4472331, Format 672, 4 samples/panel
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 Choose : 

• Over 1.3 million TaqMan Gene 
Expression assays 

• Over 61,000 inventoried assays 

• Custom assays 

TaqMan® OpenArray® Custom Gene Expression

18 (3x) Assays, 48 Samples 56 Assays, 48 Samples

112 Assays, 24 Samples

168 Assays, 16 Samples

224 Assays, 12 Samples
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Genomic Assays Portfolio – Core Content

• >1.3M assays, 23 species

• >Custom assays for any species

• PreAmp Pools

• >11500 predesigned miRNA assays, 123 species

• ~25K predesigned long ncRNA

• >4.5M SNP assays, 2,700 DMEs

• >1.5M Copy Number assays

• TaqMan® Mutation Detection Assay
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Digital PCR

Genetic 
Variation

• Absolute quantitation

• Rare allele detection
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*mature active 

strand

miRNA Functions

• Development (cell fate)

• Cell death (apoptosis)

• Epigenetics 

miRNA in Human Disease

• Diagnostic markers

• Therapeutic targets

• Therapeutic agents

TaqMan® Assays
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Assay Objective:

 Develop a Real-Time PCR TaqMan®

Assay to quantify mature* microRNAs

*Mature miRNAs are the biologically active form

Precursor miRNA

Mature 
miRNA
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TaqMan® MicroRNA Assays Design
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Individual Assays Summary

Total of >11500 predesigned Individual Assays

− 1500 Human

− 1050 Mouse

− 650 Rat

− 46 Endogenous controls

RNU24, RNU66, RNU19, RNU38B, RNU49, RNU48, Z30, RNU6B, RNU44, 

RNU43, U18, RNU58B, RNU58A, RPL21, U54, HY3, U75, U47, snoRNA135, 

snoRNA142, snoRNA202, snoRNA234, snoRNA251,…

− Additional Assays for more than 100 species

− Additional assays released regularly

Custom TaqMan® Small RNA Assays
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Profiling with TaqMan® Array miRNA cards
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MicroRNA QuantStudio™ 12K Flex Panels 

 Broad coverage

− Run three samples per OpenArray® plate

− 818 assays per sample (754 unique assays)

> 3 positive and 1 negative/process control per subarray

 High-throughput 

− 12 samples per ~2.5 hr instrument run

− 48 samples per 8hr working day

 Cost effective

− Rapid sample screening with minimal hands-on time

 Minimal sample requirement

− 100ng of total RNA recommended for a full profile

Sample 
1

Sample 
2

Sample 
3
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OpenArray® Human MicroRNA Panel QuantStudio™ 12K Flex
− 754 assays/3 samples per panel

− Minimum order size 1 panel

− Inventoried

− 2-3 days shipping

− P/N 4470187

OpenArray® Rodent MicroRNA Panel QuantStudio™ 12K Flex
− 748 assays/3 samples per panel

− Minimum order size 1 panel

− Inventoried

− 2-3 days shipping

− P/N 4470188

OpenArray® miRNA Profiling Panels

Sample
1

Sample 
2

Sample 
3

Sample
1

Sample 
2

Sample 
3
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OpenArray® miRNA Panel Profiling Workflow

Sample 1

Sample 2

Sample 3

3 Samples
≈ 750 Targets 

each

Megaplex™ RT 
Primer Pool A

Megaplex™ Preamp 
Primer Pool A

Megaplex™ RT 
Primer Pool B

Megaplex™ Preamp 
Primer Pool B

Sample 1 Total 
RNA Sample

TaqMan® 
OpenArray® miRNA 

Panel

Reverse Transcription

•TaqMan® MicroRNA RT Kit

Preamplification

• TaqMan® PreAmp MMx

384-well Sample 
Plate

qPCR

•TaqMan® OpenArray®

Real-Time MMx

150 min. 90 min.

150 min.*
(*up to 4 arrays/12 samples 

run simultaneously)
Total time < 8 hours

30 min.
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Genomic Assays Portfolio – Core Content
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How can SNPs be used in research?

SNPs with biological effect

 Pharmacogenetics

− Drug metabolism e.g. Cytochrome p450

 Disease research:

− e.g. Factor V Leiden, sickle-cell anemia

SNPs used as genetic markers

 Population genetics

− Disease association 

> “Association Study”

 AgBio (trait selection in plant and livestock)

http://images.google.com/imgres?imgurl=http://www.netstate.com/states/symb/birds/images/de_blue_hen_chicken.jpg&imgrefurl=http://www.netstate.com/states/symb/birds/de_blue_hen_chicken.htm&h=379&w=300&sz=27&hl=en&start=3&tbnid=ZWdc85_dRKLj6M:&tbnh=123&tbnw=97&prev=/images?q=chicken&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://www.gm-volt.com/wp-content/uploads/2007/03/corn_on_the_cob.png&imgrefurl=http://gm-volt.com/2007/03/31/e85-corn-and-the-volt/&h=391&w=600&sz=75&hl=en&start=7&tbnid=k6Iw6P5QTi8SNM:&tbnh=88&tbnw=135&prev=/images?q=corn&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://hibityjibity.files.wordpress.com/2007/08/pig.jpg&imgrefurl=http://thenowandhow.blogspot.com/2008/05/rip-giant-pig.html&h=332&w=350&sz=9&hl=en&start=2&tbnid=Tv2BMoMm16qaQM:&tbnh=114&tbnw=120&prev=/images?q=pig&gbv=2&hl=en
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TaqMan® SNP Genotyping Assays

 3.5 million HapMap SNPs providing 
70% HapMap coverage

 70,000 coding SNP assays for the 
detection of SNPs within coding 
regions, including many putative 
functional SNPs 

 >2,600 Drug Metabolism assays for 
220 drug metabolism and transporter 
genes

4.5 million pre-designed human SNP assays for high-density, 
genome-wide coverage
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Dynamics of Allelic Discrimination

Competition between the two probes

Tm of the mismatched probe < Tm of matched probe

Annealing/extension temperature of 60°C allows:

• binding and cleavage of correct probe

• destabilization of incorrect probe

Presence 
of Allele 

1R Q

P
MGB

Q

P
MGB

R
Correct Probe

Tm = 67ºC

Incorrect Probe

Tm = 59ºC
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Real Time Genotyping

Genotype Allele Signal

FAM™ dye VIC® dye

Homozygous 1/1

Heterozygous 1/2

Homozygous 2/2



27 12/17/2012

TaqMan® SNP Genotyping Workflow

Reaction
setup

Amplification Post-read Analysis

ViiA™7 Instrument Family

QuantStudio™ Instrument Family

7900HT Family

9x00 Family

27x0 Family

Veriti ® Instrument Family

TaqMan® SNP Genotyping
assays

TaqMan® Master Mixes
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Custom Genotyping Plates:
•Inventoried DME assays
•Over 4.5 million Pre-Designed assays
•Custom assays

TaqMan® OpenArray® Custom Genotyping 
Plates



29 12/17/2012

TaqMan® OpenArray® Off-the-Shelf Panels

 Genetic Barcode Panels:
• Genotyping Genetic Barcode Panel 32A

• Genotyping Genetic Barcode Panel 32B

• Genotyping Genetic Barcode Panel 64

 Pharmacogenetics Panel
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Digital PCR  with QuantStudio™ 12K Flex Real-

Time PCR System
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PCR Evolution/Revolution

Performance
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Introduction – Digital PCR as a complement to qPCR

• Digital PCR is a new approach to PCR quantification which 
provides greater precision and sensitivity relative to real-time 
PCR

• Samples are partitioned across hundreds to thousands of 
reactions

• Digital PCR is ideal for rare events detection

• Digital PCR enables direct absolute quantification of nucleic 
acids in a sample
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Digital PCR Overview

Use the ratio of positive (red) to negative (Black) PCR reactions to count the 
number of target molecules 

Digital PCR is an analytical technique for absolute quantification of nucleic 
acid samples based on PCR amplification of single template molecules

Distribution PCR Reaction ReadoutPreparation & Dilution
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Molecule Counting Requires A “Correction” Factor
 Problem: Due to random assortment, we cannot be assured that 

each positive reaction received only a single molecule

− Must have at least one negative reaction (reaction with no molecule)

− Probability of a reaction receiving zero, one, two, three etc. copies is 
described by the Poisson model

− Poisson statistics “corrects” for reactions containing multiple molecules 
and provides a “probability” that our answer is correct

Optimal concentration (“sweet spot”) for Digital PCR
on OpenArray®plate is ~ 30 copies/uL



35 12/17/2012

Digital PCR: Benefits
Digital Enrichment

 Allows detection of single target molecules, even at 
low concentrations in a heterogeneous sample.

− Per-well signal-to-noise ratio improves dramatically with 
dilution. 

~
~

~ ~
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Digital PCR: Benefits 
Absolute quantification

 Can obtain absolute quantities (copies per reaction)
without using a standard curve.
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System
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Digital PCR Applications

Rescue of ambiguous qPCR
results

Reference standards

Viral detection

Rare mutant detection
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Discard results 
or

rerun/redesign

Ambiguous results
• late Ct
• uncalled GT
• unclear pres./absence
• poor CN resolution

qPCR
Real-time PCR

gDNA, cDNA, 
RNA, plasma

Manual or 
automated 
review of 

data

Use Digital PCR to rescue or validate 
your qPCR data

Digital PCR
Precise, sensitive, absolute 
validation of qPCR results

Digital 
PCR

Rescue of ambiguous qPCR results
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Reference standards

Open Array® System for Viral DNA Detection
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Results : Heat map

Actual 
cp/hole 95% Interval

0.097 0.0769- 0.1224

0.165 0.1379- 0.1982

0.362 0.3177- 0.4113

3.508 3.1280- 3.9348

Reference standards
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Number of Replicates Determines Digital PCR Precision 

 Precision is dependent upon number of replicates

− Confidence intervals relate to number of reactions & ratio of negatives 
to total 

− Depending on goal of experiment, throughput or precision can be 
emphasized

Population Sample Through-Hole

SubArray 48 64

Array 3 3072

System 1 9216

0.854 0.854 0.835

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

Subarray Array Run

C
o

p
y/

h
o

le

3,072 replicates 9,216 replicates64 replicates

Sample Distribution Samples Replicates

1 subarray 48 64

1 plate 1 3072

3 plates 1 9216
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(1) Mix

Digital PCR Plate in 
new consumable case

(2) Load

AccuFill™ System

QuantStudio™ Digital PCR: Workflow

+Sample

say
say

TaqMan® FAM™ 
assay

TaqMan® VIC®
assay

Master Mix

TaqMan® OpenArray® 
Digital PCR Master Mix 

(2X)

+ +

(3) Cycle

(4) Analyze

DigitalSuite™ Analysis Software

QuantStudio™ 12K Flex System

ExpressionSuite™ v1.0 Software

DigitalSuite™ v1.0 Software

Sample Tracker v1.0

Taqman® Genotyper™ v1.1 Software
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DigitalSuite™ Software

 Maintains existing OpenArray® Digital PCR 
Software functionality AND ...

 Seamless integration into QuantStudio™ 
Data Collection and Analysis software

− One-click launch from QuantStudio™ software

− Same architecture as GEx, GT software

 Improved workflow

− Fewer steps to answer

− Direct calculation of copies / uL

− Faster plate set-up, no need to generate 
template file

− Real-time amp curves and heat-map views allow 
user QC of Digital results

 Supports duplex analysis 

− Visualization of FAM™ and VIC® dye digital 
results

 Fully licensed

 30-day free trial or 

 1-year purchase

Heat-map view for 
rapid visualization of 

results
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Digital PCR: DigitalSuite™ Software
• Edit sample information 

independent of primary software

• Auto-filters unfilled wells

• Includes tool to help plan 
experiments

• Results include amplif curves, copy 
#/ l, Heat-Maps, Confidence 
Intervals, Precision data,… 

• Exportable Excel® Spreadsheet 
results

• View amplification events 
graphically

• Provides graphs ready for use in 
Powerpoint
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Merci pour votre attention
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© 2012 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.  TaqMan is a registered trademark of Roche Molecular 
Systems, Inc, used under permission and license.  Excel is a trademark of Microsoft Corporation.

NOTICE TO PURCHASER: Limited Use Label License


