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Applera Genome Initiative

>150,000 SNP Assays

Assays-on-Demand™

>40,000 Gene 
Expression  Assays

Assays-on-Demand™

+1
Regulatory regions Protein coding regions

>225,000 SNPs (75% novel) > 65,000 Resequencing
Assays



TaqMan Assays-on-Demand Gene 
Expression Products

• Selection: 
– Off-the-Shelf Assays for Human, Mouse, and 

Rat Genes 
>21,000 human assays 
> 14,000 mouse assays
>   4,000 rat assays                        

• Convenience: 
– Single Tube Formulation (20X)

• 1 TaqMan® Probe (250nM) + 2 Unlabeled Primers 
(900nM) 

• Universal Thermal Cycling Conditions

• Quality: 
• Analytical QC tested



TaqMan Assays-on-Demand Gene 
Expression Products

• Comprehensive collection of pre-designed, gene-
specific primer and probe sets for quantitative gene 
expression studies of human, mouse, or rat genes.

• Built on 5’ nuclease chemistry

• Each assay consists of 2 unlabeled PCR primers and 
1 FAMdye-labeled TaqMan probe formulated into 
a single tube (20X)

• Easy to Use: just add TaqMan Universal PCR 
Master Mix and sample cDNA, and run on any 
Applied Biosystems Real Time PCR instrument



Quantitative Gene Expression

• TaqMan probe-based chemistry 
(“5’ nuclease chemistry”)

– Large Dynamic Range (>5 orders of magnitude)
> Ability to detect both high expressers and low 

expressers in a single experiment

– Sensitivity (detects 1 copy in 100 cells)
> Low sample requirement
> Most sensitive gene expression chemistry available 

– Closed tube reaction (no post-PCR processing)
> Minimizes contamination opportunities

– Robust chemistry (not technique-dependent)
> Low coefficient of variation (CV)



Complementary Gene 
Expression Technology

Celera Discovery System

Sequence Detection System provides 
highly accurate, quantitative gene 

expression analysisIdentify Assays 
linked to results

Order specific, pre-validated 
and ready-to-use TaqMan 
Assays…

….Or configure a 
custom Micro Card

Broad scan using 
1700 microarray



Gene Expression - 2002
Real-time PCR and its bottlenecks

nM = ?pmol = ?µl



Gene Expression – 2003 & beyond
Bottlenecks of PCR removed

www.appliedbiosystems.com Assays-on-Demand™ Products
Assays-by-DesignSM Service
Micro Fluidic Cards

ABI PRISM® 7900HT
ABI PRISM® 7000



TaqMan Assays-on-Demand Gene 
Expression Products: Development Pipeline

Transcript Transcript 
AccessionAccession
NumbersNumbers

RefSeq

hCT*

MGC
FetchFetch
mRNAmRNA

SequenceSequence

MaskMask
Repeats,  SNPs Repeats,  SNPs 
& discrepancies& discrepancies

Pre-processed
Transcripts

Mark Mark 
Exon:ExonExon:Exon
BoundariesBoundaries

Map Gene Map Gene 
to Genometo Genome

(CDS/Public Db)(CDS/Public Db)

PrePre--processedprocessed
TranscriptsTranscripts

* hCT = human Celera Transcripts



TaqMan Assays-on-Demand Gene 
Expression Products: development pipeline

Run
TaqPipe

TaqExpress 

Transcript
QC

(Blast)

Genome
QC

(Blast)

Pre-processed
transcripts

Top scoring
assay(s) 

sent to MFG

Send all 
assays to 

DB

Assign
Penalty
Scores

Top scoring
assay(s) 

sent to MFG



Failure Analyses: Retrain

• Designed oligonucleotides that fail 
manufacturing QC

> Mass Spec 
> quantitation
> genomic DNA amplification

• Both SNP and gene expression failed 
assays have shown the following:

> Some di-nucleotide sequences in probe create higher 
probability of probe failure

> Nearest-neighbor algorithms differ in the ability to 
precisely predict Tm

> Choice of fluorescent reporter dye can affect Tm 
calculations



Select Best Assay per Gene?
67 Exons = 66 Assays designed = 1 Chosen

Top Scoring 
Assay is 
Chosen

Example: Cubilin mRNA (NM_001081)



“Virtual Assays” – coming soon
Design Pipeline covers all viable exon/exon 
junctions

Made to Order
Inventoried



TaqMan® Assays-on-Demand™ 
Products
Label and 2D Barcode on Individual Tube

- Assay ID
- Volume (250µl)
- Formulation (20X)

- 1D barcoded Racks
- 2D barcoded Tubes

- CD-ROM containing 
annotation for each assay



TaqMan Low Density Array 
Micro Fluidic Channels

TaqMan® Assays-on-Demand Gene Expression 
Products also available in small volume format

1 to 8 
Samples
1 to 8 

Samples

12 to 380 
Targets (per 

one card)

12 to 380 
Targets (per 

one card)

1, 2 or 4 
Replicates
1, 2 or 4 

Replicates

384 spots



TaqMan Low Density Array
Benefits

• Minimal pipetting steps 
• Streamline reaction set-up
• Avoid expense of liquid handling robotics

• Highest accuracy even on 384-well plates
• Dramatic reduction of reagent consumption
• Standardized format 

• Direct comparison of results between labs

• Fixed Menu and Custom Cards 
• Pathway Research, Disease-specific Panels etc.



Loading a TaqMan Low Density 
Array

POP-6TaqMan®

2x PCR
Master 

Mix

Applied Biosys

• 2µl reaction
volume

• 384well format
• 1-8 samples
• easy loading



TaqMan Low Density Array 
Centrifuge for 2 minutes

Heraeus Multifuge 3S Centrifuge Custom Heraeus Centrifuge Buckets
(holds up to 3 Micro Fluidic Cards)



How to Search for your Genes?
www.myscience.appliedbiosystems.com
• Online assay catalog

• Graphical viewers 
of the Genome

• Free Access

www.allgenes.com
• Product Information

• References

http://www.allgenes.com/
http://www.allgenes.com/
http://www.myscience.appliedbiosystems.com/
http://www.myscience.appliedbiosystems.com/




myScience: home of genome-
based tools 

Science, vol.294, 5 October 2001, 81-84









calpain x



Public RefSeq and 
GenBank TrancriptsPublic Location

LocusLink ID 
and Gene Symbol

Assays-on-Demand
SNP Genotyping

Panther Classification:
Function and Process

Celera Gene ID

Assays-on-Demand
GeneExpression



Calpain 10
Three Assays



Selected GEx Assay #2

Transcripts targeted
by selected Assay



TaqMan Endogenous Controls

• Human, Mouse, Rat
– Available Formats

> FAM / MGB Controls 
> VIC / MGB Controls
> VIC / TAMRA Controls

– Available Scales
> VIC – labeled assays: 2500 rxns. 
> FAM – labeled assays: 125 rxns and 500 rxns



TaqMan® Assays-by-DesignSM

Service
Custom made ready-to-use assays
• Any gene
• Any organism
• Any transcript
• Directed probe placement

a) Specific exon-exon junction
b) Transcript - specific vs. gene - specific
c) Positional bias ability (5’ vs. 3’)
d) Design determined optimal position



TaqMan® Assays-by-DesignSM

Service
Free Software to submit sequences



TaqMan® Assays-by-DesignSM

Service
Enter Sequences and Order

Check for Errors
in sequence

TaqMan® MGB 
probe location
e.g. Ex/Ex junctions

Enter Sequence

Upload sequence(s) 
and order assay(s)



Custom TaqMan® Probes 

• Known primer/probe sequence 
design

• Large scale synthesis
• Flexible component optimization

– Individual tubes
• Multiple dyes available

– FAM, VIC, TET
• Multiple Quenchers

– MGB
– TAMRA



Summary
• TaqMan® Assays-on-Demand™ Gene 

Expression Products: over 40,000 available
– Pre-designed, gene-specific, off-the-shelf assays
– Available in single tube format, or dried down on 

TaqMan® Low Density Array
– TaqMan® Endogenous Controls – available in large 

scale and multiple dyes

• TaqMan® Assays-by-DesignSM Service
– User submitted target sequence
– Single tube format
– Free File Builder Software on the web

• Custom TaqMan® Probes
– User defined sequences
– Primers and probes in separate tubes
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