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- Generating a good assay Is easy
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A Following a few simple steps:
I Design assay

I Run a gradient
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T Run a dilution series to validate
assay dynamic range

A 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

A Often oversimplified by the use of software or by

many companies that offer design services and
softwares.

AMPLIFICATION [ESS

A Design a critical parameter.

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

ALetds use an example: targe

www.bio-rad.com/genomics/pcrsupport BIORAD



€000 Thenmal Gycir

________/_,_4

- CCL26 cDNA sequence

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
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Seqguence Alignment (BLAST)

AMPLIFICATION

A Prior to designi
Color key for alignment scores a gOOd Idea tO run a

sequence homology analysis.
(BLAST)

= - == This allows the identification

of sequences that may co-
amplify or interfere with our

Sequences producing significant alignments:
(CLick headers to Lumns

Sort columns) .
Accession | ipti [ Maxscore Totalscore | Query coverage | Evalue | [ Links |
| intended targe
NM_006072.4 Homo sapiens chemokine (C-C motif) ligand 26 (CCL26), mRNA 1014 1014 100% 0.0 100% Ju E G W} L
XM_001133190.1 PREDICTED: Homo sapiens similar to cytokine, transcript variant 3 (LOC 826 62.6 11% 4e-07 82% [uc ]
NM_002084.2 Homa sapiens chemokine (C-C motif) ligand 4 (CCL4), transcript variant 62.6 13% 4e-07 78% U E G M|
NM 0010014352 Homo sapiens chemokine (C-C motif) ligand 4-like 1 (CCL4L1), mRNA 62.6 119% 4e-07 82% [UE G M|
NM_207007.2 Homa sapiens chemokine (C-C motif) ligand 4-like 2 (CCL4L2), mRNA 626 62.6 1% 4e-07 82% Ju E G ™}
NM_000557.2 Homo sapiens growth differentiation factor 5 (GDFS), mRNA 42.8 42.8 6% 0.41 84% ju E G M}
NM_000440. Homo sapiens phosphodiesterase 6A, cGMP-specific, rod, alpha (PDEGA) 41.0 4% 1.4 928 [cm]

3.2 &% 50 a6 [UEGM]

28 F 2 @A The data is freely available,

sequences [show first] |
4

Homo sapiens chromesame 7 genamic contig, reference assembly 480 1029 100% Se-133 100% .
Homo sapiens chromosome 7 genomic contig, alternate assembly (base 1029 100% Se-133 100%
Homo sapiens chromosome 11 genomic contig, reference assembly 464 11% 0.034 7% .

Homo sapiens MAP/microtubule affinity-regulating kinase 2 (MARK2), trz
Homo sapiens MAP/microtubule affinity-regulating kinase 2 (MARKZ), trz
Homa sapiens MAP/microtubule affinity-regulating kinase 2 (MARK2), trz

Homo sapiens chromosome 11 genomic contig, alternate assembly (bas 6.4 1% 0.03¢ 7%

Homo sapiens chromosome 20 genomic contia, reference assembly 428 6% 041 4%,
INW_001838664.2  Homa sapiens chromosome 20 genomic contig, alternate assembly (bas 2.8 6% 041 84%
NT 011875.11 Homo sapiens chromosome ¥ genomic contia, reference assembly 410 &% 14 06%
NT_022184.14 Homo sapiens chromosome 2 genomic contia, reference assembly 0.1 1% 14 92%
NT 01165116 Homo sapiens chromosome X genomic contig, reference assembly 410 a% 14 o6%
NT_010879.15 Homo sapiens chromosome 18 genomic contig, reference assembly 410 a% 14 6%
INT_006081.18 Homo sapiens chromosome 4 genomic contig, reference assembly 410 a% 14 93%
NT_023133.12 Homo sapiens chromosome § genomic contia, reference assembly 410 4% 14 6%
W 001838473 Homo sapiens chromosome 18 genomic conti, alternate assembly (bas 410 a% 14 96%
MW 0018423022  Homo sapiens chromosome X genomic contig, alternate assembly (base 410 a% 14 o6t
W 001838760 Homo sapiens chromosome 2 genomic conti, alternate assembly (base 80.1 1106 14 920
MW 001842443.1  Homo sapiens chromosome Y genomic contig, alternate assembly (base 410 6% 14 6%
NW 001838896 Homo sapiens chromosome 4 genomic contia, alternate assembly (base 410 an 14 93
MW _001838954.2  Homo sapiens chromosome 5 genomic contig, alternate assembly (base 410 a% 14 96%
NT 01064115 Homo sapiens chromosome 17 genomic contia, reference assembly 3.2 6% 50 o5%
NT_026437.11 Homo sapiens chromosome 14 genomic contia, reference assembly 783 8% 5.0 100%
NT 005612.15 Homo sapiens chromosome 3 genomic contig, reference assembly 783 10% 50 929
NT 011757.15 Homo sapiens chromosome X genomic contig, reference assembly 3.2 a% 50 920
NT 03389 Homo sapiens chromesome 11 genomic contig, reference assembly 39.2 a% 5.0 92%
NT 07781 Homo sapiens chromosome 19 genomic contia, reference assembly 8.2 3% 50 100%
NT 01049 Homo sapiens chromosome 16 genomic contig, reference assembly 3.2 3% 5.0 100%
NT 07756 Homo sapiens chromosome 10 genomic contig, reference assembly 3.2 % 50 929

A http://blast.ncbi.nlm.nih.gov
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- CCL26 with homologous sequences

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

www.bio-rad.com/genomics/pcrsupport BIO RAD



€000 Thenmal Gycir

________/_,_4

- CCL26 with homologous sequences

CTGGAATTGA GGIGGAGCCAAAGACCCCAGGCCGTCICGTCTCATAAA
AGGGGATCA GCAGGAGGAGTI TGGGAGAMACCTGAGAAGGCCTGATTT
GCAGCATCATGATGGGCCTCCCTTGGCCTCTGCTGTGCTCCTGGCCTCC
CTCCTGAGTAOCCACCTTGG AACTGCCACA CGTGGGAGTG ACATATCCAA
GACCTGOGC TTCCAATACAGCCACAAGCCCTTCCCTGALCCTGGGTGC
GAAGCTATGA ATTCACCAGT AACAGCTGCT CCCAGCGGGC TGTGATATTC
ACTACCAAAA GAGGCAAGAA AGTCTGTACATCCAAGA AAAAATGGGT
GCAAAAATAC ATTTCTTTAC TGAAAACTCC GABAATTG TGACTCAGCT
GAATTTTCAT CCGAGGACGC TTGGACCCCG CT&RUTTCTGCAGCCCTC
TGGGGAGCCT GCGGAATCTTCTGMAGGC TACATGGACC CGCTGGGGAG
GAGAGGGTGT TTCCTCCCAGARTACTTTAATAAAGGTTGITCATAGAGT
TGACTTGTTC AT
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2"d structure analysis of CCL26

A DNA is often seen as a linear

\_\ polymer.
Aln ités single s

% (cDNA) regions that have

complimentary sequences will
\i tend to hybridize generating
hairpins that may inhibit
Fj primer annealing.
A Avoiding these sequences

when possible will improve

o amplification effiecency.

./&@

A nhttp://mfold.bioinfo.rpi.edu/cgi-bin/dna-
forml.cqi
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- CCL26 with 29 structures

CTGGAATTGA GGIGGAGCCAAAGACCCCAGGCCGTCICGTCTCATAAA
AGGGGATCA GCAGGAGGAGTI TGGGAGAMACCTGAGAAGGCCTGATTT
GCAGCATCATGATGGGCCTCCCTTGGCCTCTGCTGTGCTCCTGGCCTCC
CTCCTGAGTAOCCACCTTGG AACTGCCACA CGTGGGAGTG ACATATCCAA
GACCTGOGC TTCCAATACAGCCACAAGCCCTTCCCTGALCCTGGGTGC
GAAGCTATGA ATTCACCAGT AACAGCTGCT CCCAGCGGGC TGTGATATTC
ACTACCAAAA GAGGCAAGAA AGTCTGTACATCCAAGA AAAAATGGGT
GCAAAAATAC ATTTCTTTAC TGAAAACTCC GABAATTG TGACTCAGCT
GAATTTTCAT CCGAGGACGC TTGGACCCCG CT&RUTTCTGCAGCCCTC
TGGGGAGCCT GCGGAATCTTCTGMAGGC TACATGGACC CGCTGGGGAG
GAGAGGGTGT TTCCTCCCAGARTACTTTAATAAAGGTTGITCATAGAGT
TGACTTGTTC AT
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- CCL26 with 29 structures

CTGGAATTGA GGIGGAGCCAAAGACCCAG GECACICA GICTCATAAA
AGGGGATAA GCAGGAGGATGTI TGGGAGAMACCTGAGAG GCCCTATTT
GCAGCATCATGATGGCCOC TCCTIGGCT CTGCTGTGCTCCTGGCCTCC
CTCCTGAGTAOCCACCTTGG ACTGCCACA CGIGGAGTG ACATATCCAA
GACCTGOGC TTCCAATACAGCCACAAGCCCTTCCCTGARALCCTGGAEIC
GAAGCTATGA ATTCACCAGT ACAGCGCT CCCAGCGGCTGIGATATTC
ACTACCAAAA GAGGCAAGAA AGTCAGT CATCCAAGA AAAMAATGGGT
GCAAAAATAC ATTTCTTTAC TGAAAACTCC GABAATTG TGACTCAGCT
GAATTTTCAT CCGAGGACGC TTGGAUG CTCTIGGCTCTGCAGCCLC
TCGEGGAGCT GCGBATCTT TTCTGAGGC TACATGGACC CGCBGGAG
GAGAGGGTGT TCCTCCABG AGTTACTTTAATAAAGGTTGITCATAGAGT
TGACTTGTTC AT
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' Amplicon size

A Classic qPCR rules dictate that amplification products be
between 75 and 200 bp in length.

AMPLIFICATION [ESS

A These limits are not absolute. It is better to design a larger
amplicon than to risk target specificity and primer annealing

Issues
A New Aultra fasto reagents all ow
used in gPCR.
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Design primers

AMPLIFICATION [ESS

A Some primer design packages will
;.1 . take both sequence homology and
B secondary structure issues into

account when designing assays.

A Due to the restrictions imposed on
the design software, they can fail.

UB A Although not recommended,
designing assays by
performed.

GCGGAATCTT TTCTGAAGGC TAC, GGACC
There are also databases of freely

available primers and probes that
have been previously tested.

www.bio-rad.com/genomics/pcrsupport BIORAD



CCL26 primer design

AMPLIFICATION [ESS

CTGGAATTGA GGIGGAGCCAAAGACCCAG GECACICA GICTCATAAA
AGGGGATAA GCAGGAGGATGTI TGGGAGAMACCTGAGAG GCCCTATTT
GCAGCATCATGATGGCCOC TCCTIGGCT CTGCTGTGCTCCTGGCCTCC
CTCCTGAGTAOCCACCTTGG ACTGCCACA CGIGGAGTG ACATATCCAA
GACCTGOGC TTCCAATACAGCCACAAGCCCTTCCCTGRALCCTGGAEIC
GAAGCTATGA ATTCACCAGT ACAGCGCT CCCAGCGGCTGIGATATTC
ACTACCAAAA GAGGCAAGAA AGTCAGT CATCCAAGA AAAMAATGGGT
GCAAAAATAC ATTTCTTTAC TGAAAACTCC GABAATTG TGACTCAGCT
GAATTTTCAT CCGAGGACGCIHFGGAUG CTCTTGGCTCTGCAG_CCC
TAEEGAGCT GCGBATCTT TTCTGAGGC TACATGGACC CGCBGGAG
GAGAGGGTGT TCCTCCABG AGTTACTTTAATAAAGGTTGITCATAGAGT
TGACTTGTTC AT
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- Using Thermal Gradients

A Thermal optimization is often the first parameter an individual
using PCR will test to get the optimal reaction conditions.

AMPLIFICATION [ESS

A Unfortunately many gPCR users often ignore this parameter, as
though antiquated, in favor of more elaborate primer design
software packages.

A Finding the correct annealing temperature at which to run an
assay is critical.
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AMPLIFICATION
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AMPLIFICATION

Amplification
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CCI26 amplified using Bio-Rad iQ™ SYBR® Green Supermix: 5ul Assay 95°C 60sec / 50x95°C 10 sec 55-70°C 60 sec / melt analysis
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AMPLIFICATION
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CCI26 amplified using Bio-Rad iQ SYBR Green Supermix: 5ul Assay 95°C 60sec / 50x95°C 10 sec 55-70°C 60 sec / melt analysis
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AMPLIFICATION
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CCI26 amplified using Bio-Rad iQ SYBR Green Supermix: 5ul Assay 95°C 60sec / 50x95°C 10 sec 55-70°C 60 sec / melt analysis
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AMPLIFICATION

Amplification
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CCI26 amplified using Bio-Rad iQ SYBR Green Supermix: 5ul Assay 95°C 60sec / 50x95°C 10 sec 55-70°C 60 sec / melt analysis
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AMPLIFICATION
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CCI26 amplified using Bio-Rad iQ SYBR Green Supermix: 5ul Assay 95°C 60sec / 50x95°C 10 sec 55-70°C 60 sec / melt analysis
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AMPLIFICATION

Amplification
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CCI26 amplified using Bio-Rad iQ SYBR Green Supermix: 5ul Assay 95°C 60sec / 50x95°C 10 sec 55-70°C 60 sec / melt analysis
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AMPLIFICATION

CCI26 amplified using Bio-Rad iQ SYBR Green Supermix: 5ul Assay 95°C 60sec / 50x95°C 10 sec 55-70°C 60 sec / melt analysis
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