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Generating a good assay is easy

Å Following a few simple steps:

ïDesign assay

ï Run a gradient

ï Run a dilution series to validate 
assay dynamic range

Å A little extra effort in the beginning 
will make a tremendous amount of 
difference in the analysis when the 
assay is run hundreds or 
thousands of times. 
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Assay design

ÅOften oversimplified by the use of software or by 
many companies that offer design services and 
softwares.

ÅDesign a critical parameter. 

ÅFollowing a few simple steps will increase the 
chances of designing a successful assay.

ÅLetôs use an example: target CCL26 in HUVEC cells 
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CTGGAATTGA GGCTGAGCCA AAGACCCCAG GGCCGTCTCA GTCTCATAAA

AGGGGATCAG GCAGGAGGAG TTTGGGAGAA ACCTGAGAAG GGCCTGATTT

GCAGCATCAT GATGGGCCTC TCCTTGGCCT CTGCTGTGCT CCTGGCCTCC

CTCCTGAGTC TCCACCTTGG AACTGCCACA CGTGGGAGTG ACATATCCAA

GACCTGCTGC TTCCAATACA GCCACAAGCC CCTTCCCTGG ACCTGGGTGC

GAAGCTATGA ATTCACCAGT AACAGCTGCT CCCAGCGGGC TGTGATATTC

ACTACCAAAA GAGGCAAGAA AGTCTGTACC CATCCAAGGA AAAAATGGGT

GCAAAAATAC ATTTCTTTAC TGAAAACTCC GAAACAATTG TGACTCAGCT

GAATTTTCAT CCGAGGACGC TTGGACCCCG CTCTTGGCTC TGCAGCCCTC

TGGGGAGCCT GCGGAATCTT TTCTGAAGGC TACATGGACC CGCTGGGGAG

GAGAGGGTGT TTCCTCCCAG AGTTACTTTA ATAAAGGTTG TTCATAGAGT

TGACTTGTTC AT

CCL26 cDNA sequence
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Sequence Alignment (BLAST)

Å Prior to designing primers, itôs 
a good idea to run a 
sequence homology analysis. 
(BLAST)

Å This allows the identification 
of sequences that may co-
amplify or interfere with our 
intended target.

Å The data is freely available, 
so why not make use of it.

Å http://blast.ncbi.nlm.nih.gov 



AMPLIFICATION

www.bio-rad.com/genomics/pcrsupport

CTGGAATTGA GGCTGAGCCA AAGACCCCAG GGCCGTCTCA GTCTCATAAA

AGGGGATCAG GCAGGAGGAG TTTGGGAGAA ACCTGAGAAG GGCCTGATTT

GCAGCATCAT GATGGGCCTC TCCTTGGCCT CTGCTGTGCT CCTGGCCTCC

CTCCTGAGTC TCCACCTTGG AACTGCCACA CGTGGGAGTG ACATATCCAA

GACCTGCTGC TTCCAATACA GCCACAAGCC CCTTCCCTGG ACCTGGGTGC

GAAGCTATGA ATTCACCAGT AACAGCTGCT CCCAGCGGGC TGTGATATTC

ACTACCAAAA GAGGCAAGAA AGTCTGTACC CATCCAAGGA AAAAATGGGT

GCAAAAATAC ATTTCTTTAC TGAAAACTCC GAAACAATTG TGACTCAGCT

GAATTTTCAT CCGAGGACGC TTGGACCCCG CTCTTGGCTC TGCAGCCCTC

TGGGGAGCCT GCGGAATCTT TTCTGAAGGC TACATGGACC CGCTGGGGAG

GAGAGGGTGT TTCCTCCCAG AGTTACTTTA ATAAAGGTTG TTCATAGAGT

TGACTTGTTC AT

CCL26 with homologous sequences
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CTGGAATTGA GGCTGAGCCAAAGACCCCAGGGCCGTCTCA GTCTCATAAA

AGGGGATCAG GCAGGAGGAGTTTGGGAGAAACCTGAGAAGGGCCTGATTT

GCAGCATCATGATGGGCCTCTCCTTGGCCTCTGCTGTGCTCCTGGCCTCC

CTCCTGAGTCTCCACCTTGG AACTGCCACA CGTGGGAGTG ACATATCCAA

GACCTGCTGC TTCCAATACAGCCACAAGCCCCTTCCCTGGACCTGGGTGC

GAAGCTATGA ATTCACCAGT AACAGCTGCT CCCAGCGGGC TGTGATATTC

ACTACCAAAA GAGGCAAGAA AGTCTGTACCCATCCAAGGA AAAAATGGGT

GCAAAAATAC ATTTCTTTAC TGAAAACTCC GAAACAATTG TGACTCAGCT

GAATTTTCAT CCGAGGACGC TTGGACCCCG CTCTTGGCTCTGCAGCCCTC

TGGGGAGCCT GCGGAATCTTTTCTGAAGGC TACATGGACC CGCTGGGGAG

GAGAGGGTGT TTCCTCCCAG AGTTACTTTAATAAAGGTTGTTCATAGAGT

TGACTTGTTC AT

CCL26 with homologous sequences
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2nd structure analysis of CCL26

Å DNA is often seen as a linear 
polymer. 

Å In itôs single stranded state 
(cDNA) regions that have 
complimentary sequences will 
tend to hybridize generating 
hairpins that may inhibit 
primer annealing.

Å Avoiding these sequences 
when possible will improve 
amplification effiecency.

Å http://mfold.bioinfo.rpi.edu/cgi-bin/dna-
form1.cgi 
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CTGGAATTGA GGCTGAGCCAAAGACCCCAGGGCCGTCTCA GTCTCATAAA

AGGGGATCAG GCAGGAGGAGTTTGGGAGAAACCTGAGAAGGGCCTGATTT

GCAGCATCATGATGGGCCTCTCCTTGGCCTCTGCTGTGCTCCTGGCCTCC

CTCCTGAGTCTCCACCTTGG AACTGCCACA CGTGGGAGTG ACATATCCAA

GACCTGCTGC TTCCAATACAGCCACAAGCCCCTTCCCTGGACCTGGGTGC

GAAGCTATGA ATTCACCAGT AACAGCTGCT CCCAGCGGGC TGTGATATTC

ACTACCAAAA GAGGCAAGAA AGTCTGTACCCATCCAAGGA AAAAATGGGT

GCAAAAATAC ATTTCTTTAC TGAAAACTCC GAAACAATTG TGACTCAGCT

GAATTTTCAT CCGAGGACGC TTGGACCCCG CTCTTGGCTCTGCAGCCCTC

TGGGGAGCCT GCGGAATCTTTTCTGAAGGC TACATGGACC CGCTGGGGAG

GAGAGGGTGT TTCCTCCCAG AGTTACTTTAATAAAGGTTGTTCATAGAGT

TGACTTGTTC AT

CCL26 with 2nd structures
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GCAAAAATAC ATTTCTTTAC TGAAAACTCC GAAACAATTG TGACTCAGCT

GAATTTTCAT CCGAGGACGC TTGGACCCCG CTCTTGGCTCTGCAGCCCTC

TGGGGAGCCT GCGGAATCTT TTCTGAAGGC TACATGGACC CGCTGGGGAG
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Amplicon size

Å Classic qPCR rules dictate that amplification products be 

between 75 and 200 bp in length.

Å These limits are not absolute. It is better to design a larger 

amplicon than to risk target specificity and primer annealing 

issues

Å New ñultra fastò reagents allow much larger amplicons to be 

used in qPCR.
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Design primers

Å Some primer design packages will 

take both sequence homology and 

secondary structure issues into 

account when designing assays.

Å Due to the restrictions imposed on 

the design software, they can fail.

Å Although not recommended, 

designing assays by ñthumbò can be 

performed.

Å There are also databases of freely 

available primers and probes that 

have been previously tested.

GCGGAATCTT TTCTGAAGGC TACATGGACC
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CTGGAATTGA GGCTGAGCCAAAGACCCCAG GGCCGTCTCA GTCTCATAAA

AGGGGATCAG GCAGGAGGAGTTTGGGAGAAACCTGAGAAG GGCCTGATTT

GCAGCATCATGATGGGCCTC TCCTTGGCCT CTGCTGTGCTCCTGGCCTCC

CTCCTGAGTCTCCACCTTGG AACTGCCACA CGTGGGAGTG ACATATCCAA

GACCTGCTGC TTCCAATACAGCCACAAGCCCCTTCCCTGGACCTGGGTGC

GAAGCTATGA ATTCACCAGT AACAGCTGCT CCCAGCGGGCTGTGATATTC

ACTACCAAAA GAGGCAAGAA AGTCTGTACC CATCCAAGGA AAAAATGGGT

GCAAAAATAC ATTTCTTTAC TGAAAACTCC GAAACAATTG TGACTCAGCT

GAATTTTCAT CCGAGGACGC TTGGACCCCG CTCTTGGCTCTGCAGCCCTC

TGGGGAGCCT GCGGAATCTT TTCTGAAGGC TACATGGACC CGCTGGGGAG

GAGAGGGTGT TTCCTCCCAG AGTTACTTTAATAAAGGTTGTTCATAGAGT

TGACTTGTTC AT

CCL26 primer design
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Using Thermal Gradients

Å Thermal optimization is often the first parameter an individual 

using PCR will test to get the optimal reaction conditions.

Å Unfortunately many qPCR users often ignore this parameter, as 

though antiquated, in favor of more elaborate primer design 

software packages.

Å Finding the correct annealing temperature at which to run an 

assay is critical.
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Gradient analysis

CCl26 amplified using Bio-Rad iQTM SYBR® Green Supermix:  5ul Assay  95oC 60sec / 50x95oC 10 sec 55-70oC 60 sec / melt analysis
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