
Development and Optimization of a Multiplexed 
Quantitative Real Time PCR Assay: 

A “Mini” Roundtable Discussion”

www.abrf.org/NARG
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-Simultaneous amplification and measurement of Multiple DNA species 
in the same sample within the same well (tube)

-i.e., two or more primer sets with two or more probes

-Will not include biallelic discrimination assays under this definition 
since they have a common primer set and two probes. 
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Pro’s:

-Uses less sample

-Less cost/ sample(?)

-Generate data rapidly, HT

-Many New Fluorophores

-Canned assays 

-Can perform one or two step PCR

Con’s:

-Matched amplicon sizes(?)

-Similar Primer and Probe Melting 
Temps.

-Requires more time, optimization
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--Development timeDevelopment time

--Choose Dyes that are spectrally separated and high raw signal.Choose Dyes that are spectrally separated and high raw signal.

--Limiting primer for higher abundant species.Limiting primer for higher abundant species.

--Check to ensure limiting primer does not impact accuracy of dataCheck to ensure limiting primer does not impact accuracy of data. Perform primer . Perform primer 
limited vs. nonlimited vs. non--primer limited.primer limited.

--Discern optimal probe concentrations.Discern optimal probe concentrations.

--Determine the linear dynamic range of MPX system.Determine the linear dynamic range of MPX system.

--If using Comparative Ct Method for quantification, ensure assay If using Comparative Ct Method for quantification, ensure assay is robust with is robust with 
matched PCR efficiencies between target and housekeeping gene.matched PCR efficiencies between target and housekeeping gene.



Example of  Development and Optimization Example of  Development and Optimization 
of a Multiplexed Real Time of a Multiplexed Real Time qPCRqPCR Assay:Assay:



Primer and Probe Design:Primer and Probe Design:

-Designed using Primer Express and Following General Guidelines
-Choose Fluorophore labels that are Spectrally Separated
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Primer/probe Sequence (5´ - 3´)
______________________________________________________________________________________________
Mitochondrial D-Loop

Forward GGTTCTTACTTCAGGGCCATCA
Reverse GATTAGACCCGTTACCATCGAGAT
Probe 6-FAM-TTGGTTCATCGTCCATACGTTCCCCTTA-TAMRA

Mitochondrial deletion
Forward AAGGACGAACCTGAGCCCTAATA
Reverse CGAAGTAGATGATCCGTATGCTGTA
Probe VIC-TCACTTTAATCGCCACATCCATAACTGCTGT-TAMRA

�-actin
Forward GGGATGTTTGCTCCAACCAA
Reverse GCGCTTTTGACTCAAGGATTTAA
Probe VIC-CGGTCGCCTTCACCGTTCCAGTT-TAMRA

_______________________________________________________________________________________________



Establish Species Relative Establish Species Relative 
Abundance:Abundance:

Mito. Del.: To be Multiplexed with D-Loop (Less 
Abundant) 

D-Loop:  To be Multiplexed with �-Actin and 
Mitochondrial Deletion (more abundant for both)

�-Actin:  To be Multiplexed with D-Loop (Less 
Abundant)

Probes and Primers used at Default Values of 250 nM
probe and 900 nM primers
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D-Loop:
Probe:           Primers:
200 nM 100 nM
100 nM R and F
50  nM

Mito. Deletion:
Probe:           Primers:
200 nM 200 nM
100 nM R and F      
50  nM
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All probes were used at 100nM
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� BA slope= -3.346

� DL Slope= -3.241

� MD Slope= -3.341



Validation Experiment:  Allows Validation Experiment:  Allows 
Usage of the Comparative Ct Usage of the Comparative Ct 

MethodMethod

y = -0.031x + 2.59

y = -0.08x + 10.04
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D-Loop with Mito. Del.

Mito Del. with D-Loop

�-Actin with D-Loop

D-Loop with �-Actin

Each assay is runEach assay is run
with two control with two control 
samples at the same samples at the same 
concentrationconcentration
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-One control sample of same DNA concentration

-ran in all 23 different runs

-23 different runs occurred over a 12.5 month period

-delta Ct values were evaluated over the assay period

-Standard deviations did increase over the 12.5 month period for both mulitplexed
Assays
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-Choose three fluorophores that are spectrally 
separated

-Employ use of non-fluorogenic quenchers

-Similar development as duplex
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Fam labeled endogenous control :

Endogenous control alone
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Joe labeled Target:

Target alone

Target in a triplex

Tamra labeled Target:

Target alone

Target in a triplex
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Melting TemperatureMelting Temperature

85.185.1

79.879.8

80.780.7

79.8/85.179.8/85.1

Human Primer set

Cow primer set

Chicken Primer Set

Mealworm sample 

Alignment:  
Human, cow, and 
sample 
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