
The optimized solution for microarray validation

VeriQuest® qPCR and qRT-PCR Master Mixes
The trusted method to correlate your microarray data.

Validation of key gene targets detected from microarray studies is an experimental best 
practice, and real time PCR (qPCR) is the gold standard in gene-level validation studies. Our 
master mixes offer:

n Increased sensitivity to ensure highly efficient PCR across the full dynamic range
n Targeted protocols designed for genotyping and expression arrays
n Accurate and robust target amplification for greater specificity
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Validate your results with confidence: 
Validation of key gene targets detected from microarray studies is an experimental best practice and real-time 
PCR (qPCR) is the gold standard in gene-level validation studies.

Affymetrix scientists conducted a series of correlation studies utilizing VeriQuest qPCR Master Mixes and the 
following arrays were completed: 

n Affymetrix GeneChip® HG-U133 Plus 2.0 expression array
n Affymetrix GeneChip Human Transcriptome Array (HTA) 2.0, for expression profiling of all transcript 

isoforms
n CytoScan® Cytogenetics Suite for DNA copy number analysis

Our results demonstrate, definitively, that VeriQuest qPCR Master Mixes can be used for validation of  
Affymetrix microarray data.

Affymetrix GeneChip HG-U133 Plus 2.0 Expression Array 
Affymetrix scientists measured gene expression levels by using the USB First-Strand cDNA Synthesis Kit for 
Real-Time PCR [PN 75780] followed by VeriQuest Probe qPCR Master Mix [PN 75650] and compared these 
to the Affymetrix GeneChip HG-U133 Plus 2.0 dataset generated in the classic Microarray Quality Control 
(MAQC) study(1).

n Better concordance of real-time PCR expression results to Affymetrix GeneChip HG-U133 Plus 2.0 data with 
VeriQuest compared to ABI TaqMan® (Table 1).

n Real-time PCR primer locations along the transcript do not significantly affect correlation to microarray data 
(Table 1).

n The 84 genes used in this study span a wide range of expression levels (Table 2) and fold-changes between 
RNA samples (Figure 1).

Table 1: Average correlation coefficients and average slope values compared to the HG-U133 
Plus 2.0 data

Affymetrix microarray data correlates better with VeriQuest qPCR master mix when compared to ABI TaqMan qPCR results. 
Table summarizes average R and average Slope values for the three sites from Fig. 1.

R Slope Notes 

0.93 0.59 

0.96 0.65 qPCR primers mostly towards 5’-end 

0.96 0.66 qPCR primers mostly towards 3’-end 

qPCR master mix 

ABI TaqMan

USB VeriQuest

USB VeriQuest

Table 2: Target genes cover a wide range of expression levels

An exogenous control (GeneChip Poly-A controls PN 900433) was used in VeriQuest Probe 
qPCR master mix experiments to estimate the relative copy numbers for the 84 genes tar-
geted in this study. Results confirm that a wide range of expression levels was used in this 
experiment.

Copies per cell Frequency in MAQC A and B 

<1 

1-10 

10-100 

>100 

15% 

21% 

40% 

23% 
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USB VeriQuest log2 FC 

Site 1 R=0.95, Slope=0.66 
Site 2 R=0.96, Slope=0.65 
Site 3 R=0.96, Slope=0.69 

Primers mostly towards 3' end C.
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USB VeriQuest log2 FC 

Site 1 R=0.95, Slope=0.64 

Site 2 R=0.95, Slope=0.63 

Site 3 R=0.96, Slope=0.67 

Primers mostly towards 5' end B.
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ABI TaqMan log2 FC 

Site 1 R=0.94, Slope=0.59 

Site 2 R=0.93, Slope=0.58 

Site 3 R=0.94, Slope=0.61 

A.

Fig. 1. Better correlations and slopes are achieved using VeriQuest qPCR master mix

qPCR Fold-change Correlation vs. Affymetrix HG-U133 Plus 2.0: 
Scatter plots compare the differential expression values (MAQC 
A vs. MAQC B) from three microarray test sites relative to values 
obtained by A) ABI TaqMan or B, C) VeriQuest qPCR master mix. 
qPCR was performed using VeriQuest Probe qPCR Master Mix 
with either B) primers mostly towards the 5’-end or C) primers 
mostly towards the 3’-end of the genes. The line shown is the 
linear best-fit to Site 1 data. Correlation coefficient (R) and Slope 
are listed for each site. Results reveal better correlation, using 
VeriQuest qPCR master mix, as summarized in Table 1.

Affymetrix GeneChip Human Transcriptome Array (HTA) 2.0 for expression profiling of all 
transcript isoforms
Real-time PCR is routinely used to verify microarray results due to its high sensitivity and wide dynamic range. 
Our R&D team validated GeneChip HTA 2.0 gene-level fold change and alternative splicing data by using the 
USB First-Strand cDNA Synthesis Kit [PN 75780] followed by real-time PCR with USB VeriQuest Probe or SYBR 
Green qPCR master mixes [PN 75650/75600]. 

Gene-level fold change validation of HTA using VeriQuest Probe qPCR Master Mix:

n HTA 2.0 microarray data showed excellent gene-level fold change correlation with USB VeriQuest Probe 
qPCR data. (Figure 2).

n The location of the real-time PCR primers for each gene had minimal effect on the ability of VeriQuest 
qPCR master mix to validate Affymetrix gene-level microarray data (Figure 2).

Interrogating alternative splicing events with VeriQuest qPCR master mix:

n Affymetrix GeneChip HTA 2.0 alternative splicing data showed very good qualitative correlation with 
VeriQuest SYBR Green qPCR data (Table 2).

n All internal exon alt-splicing events selected from HTA 2.0 data were confirmed by real-time PCR (Figure 3). 

Tutorial on primer design strategy for validating alternative splicing events available for download.



4

Fig. 2. Excellent fold-change correlations and slopes achieved using VeriQuest Probe real-time PCR master mix.

qPCR Fold Change Correlation vs. Affymetrix HTA 2.0: Scatter plots compare the differential expression values (MAQC A vs. MAQC B) 
obtained by USB VeriQuest qPCR Probe master mix with either A) primers mostly towards the 5’-end or B) primers mostly towards the 
3’-end of the genes. The line shown is the linear best-fit of the data. Correlation coefficient (R) and Slope are listed for each plot.
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USB VeriQuest log2 FC 

Primers mostly towards 5’-end Primers mostly towards 3’-end 

R=0.96, slope=0.71 R=0.95, slope=0.69 

Exon
NM_017453  

Fig. 3. Example of primer design for alternative splicing real-time PCR validation. 

Gene structure view of STAU1 from TAC software (to scale) and approximate positions of real-time PCR amplicons (not to scale) are 
shown. Decreased exon 3 inclusion in liver versus brain (Splicing Index<-2) is predicted by HTA 2.0 data. Real-time PCR data from con-
stitutive (C) amplicons is used to provide gene-level expression information. Data from alt-spliced (A) amplicons are used to calculate 
qPCR splicing indices. See Table 2 for summary of all data.

Table 2. All alternative splicing events selected for validation were confirmed by USB VeriQuest SYBR Green real-time PCR master mix.

Comparison
Gene 

Symbol
Transcript  
Cluster ID

Gene Fold Change (linear) Probe Selection 
Region

Splicing Index (linear)

HTA 2.0 qPCR HTA 2.0 qPCR

Liver
vs

Muscle

OXA1L TC14000131.hg.1 -1.6 -1.8 PSR14001081.hg.1 4.7 2.4

ABLIM3 TC05000816.hg.1 1.9 2.6 PSR05011626.hg.1 -7.0 -20.1

HNRNPA1 TC12000461.hg.1 1.1 1.0 PSR12005965.hg.1 -3.6 -6.1

ABLIM1 TC10001676.hg.1 -1.3 -1.5 PSR10022069.hg.1 -4.3 -9.7

ARHGEF12 TC11001102.hg.1 1.1 -1.5 PSR11013970.hg.1 -7.0 -2.1

Liver
vs

Brain

TCF7L2 TC10000820.hg.1 1.2 1.5 PSR10009841.hg.1 6.5 5.0

REPS1 TC06002164.hg.1 1.0 1.0
PSR06027253.hg.1 -3.0 -3.8

PSR06027254.hg.1 -6.3 -6.7

CARM1 TC19000188.hg.1 -1.2 -1.3 PSR19002877.hg.1 -3.5 -4.6

CLTB TC05002093.hg.1 -1.4 -1.8 PSR05028726.hg.1 -6.1 -27.5

STAU1 TC20000923.hg.1 1.4 1.3 PSR20012699.hg.1 -5.9 -5.3

Muscle
vs

Brain

FGFR1OP TC06004105.hg.1 -1.9 -2.6 PSR06014001.hg.1 5.2 3.0

AGFG1 TC02001363.hg.1 1.0 -1.1 PSR02021327.hg.1 3.7 15.7

FOXN3 TC14002331.hg.1 1.2 1.1 PSR14015818.hg.1 4.0 10.1

PARP6 TC15002777.hg.1 1.4 1.2 PSR15015704.hg.1 -4.5 -14.4

BICD2 TC09001340.hg.1 1.5 1.0 PSR09016810.hg.1 -5.3 -11.6

Gene-level fold change and exon-level Splicing Index from HTA 2.0 and VeriQuest SYBR Green real-time PCR master mix are compared. HTA 
2.0 data is as reported by TAC software. Fold-change from real-time PCR data is the average fold-change of the constitutive amplicons. Splicing 
Index from real-time PCR data is the fold-change of the alt-spliced amplicon normalized to the average fold-change of constitutive amplicons. 
qPCR Splicing Index reported in the table is the average splicing indices of alt-spliced amplicons.
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CytoScan Cytogenetics Suite for DNA copy number analysis
Advantages of confirming microarray CNVs with VeriQuest Real-Time PCR Master Mix

n Improved efficiency and cost effectiveness compared to traditional cytogenetics techniques such as karyo-
typing and fluorescent in situ hybridization (FISH) 

  –Reduce backlog with swift turnaround times
  – Simplified protocols reduce opportunities for technical error; Primer design support available
n Cost effective—VeriQuest SYBR Green qPCR compared to TaqMan assays 
n Proven workflow performance
n Adoption by cytogenetics community
  –Greater accuracy with results
  –Call smaller aberrations 
  –Call tandem duplications
  –Conducive for multi-region interrogation

Human DNA samples, that were identified to have copy number variations using CytoScan HD, were sent to 
Affymetrix and tested using VeriQuest SYBR Green qPCR Master Mix [PN 75600]. Genomic location, the size 
of the aberration, and genes of interest within the aberrations were provided by the collaborating labora-
tory. For the 20 samples tested, the nature of the aberration (duplication or deletion or normal/control) was 
revealed for 10 samples at the start of the study, while the confirmation of the remaining 10 samples was 
conducted in a single-blind study. Copy number variants were confirmed with 100% concordance for both 
the known and single-blind, unknown samples with VeriQuest SYBR Green qPCR Master Mix.

CytoScan HD copy number data from 20 samples were confirmed using VeriQuest SYBR Green qPCR with 
100% concordance (Figure 4). 

Fig 4. Examples of relative genomic dosage measurements with VeriQuest SYBR Green qPCR Master Mix

VeriQuest SYBR Green qPCR assay compares subject with aberration to normal controls. Relative genomic dosage is calculated for the 
gene of interest relative to a reference gene based on the ∆∆Ct method. The relative genomic dosage of one of the normal controls 
(referred to as the calibrator) is set at 1. Error bars are calculated from 3 replicates and show ± 2 standard deviations from the mean repre-
senting a 95% confidence interval.
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Reference: 1. MAQC Consortium (2006) Nature Biotechnology 24, 1151-1161.

Concordance of Affymetrix microarray and real-time PCR results using USB VeriQuest qPCR Master Mix

Concordance of Affymetrix GeneChip Human Transcriptome Array 2.0 and real-time PCR results using 
USB VeriQuest qPCR master mixes

CytoScan HD copy number confirmation using real-time PCR and USB VeriQuest SYBR Green qPCR 
Master Mix
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Products for validation
First-Strand cDNA Synthesis Kit for  
Real-Time PCR
75780 50 reactions (20 μl)

GeneChip Human Genome U133 Plus 2.0 Array 
The GeneChip Human Genome U133 Plus 2.0 Array 
is the first and most comprehensive whole human 
genome expression array. 
900470 Contains 2 arrays
900466 Contains 6 arrays
900467 Contains 30 arrays

GeneChip Human Transcriptome Array (HTA) 2.0 
Highest resolution microarray for gene expression 
profiling of all transcript isoforms.
902233 Contains 2 arrays
902162 Contains 10 arrays

GeneChip Human Transcriptome Array 2.0 and 
GeneChip WT PLUS Reagent Kit
902309 Sufficient for 10 reactions
902310 Sufficient for 30 reactions

GeneChip Human Transcriptome Array 2.0 and 
SensationPlus™ FFPE Amplification and WT 
Labeling Kit
902311 Sufficient for 12 reactions
902312 Sufficient for 24 reactions

Transcriptome Analysis Console (TAC) Software 
Transcriptome Analysis Console (TAC) Software 
for expression analysis and alternative splicing 
visualization.
Software download

VeriQuest Taq DNA Polymerase
(5 units/μl)
71170 50 units
 250 units
 1,000 units
 5,000 units

Instrument compatibility with USB VeriQuest® qPCR Master Mixes
Use this chart to determine which of our USB VeriQuest qPCR master mixes we recommend for your machine. 
Simply find your thermo cycler across the top row and then locate which of our master mixes are optimized 
for that instrument.

SYBR Green Mix Probe Mix Fast SYBR Green Mix Fast Probe Mix One-Step qRT-PCR SYBR Green Mix One-Step qRT-PCR Probe Mix

VeriQuest® 
SYBR® Green 
qPCR Master 

Mix (2X) 
[75600]

VeriQuest 
SYBR Green 
qPCR Master 

Mix with 
Fluorescein 

(2X) [75665]

VeriQuest 
Probe qPCR 
Master Mix 

(2X) [75650]

VeriQuest 
Probe qPCR 

Master Mix, No 
Reference Dye 
(2X) [75660]

VeriQuest Fast 
SYBR Green 
qPCR Master 

Mix (2X) 
[75690]

VeriQuest Fast 
SYBR Green 
qPCR Master 

Mix with 
Fluorescein 

(2X) [75675]

VeriQuest Fast 
Probe qPCR 
Master Mix 

(2X) [75680]

VeriQuest Fast 
Probe qPCR 

Master Mix, No 
Reference Dye 
(2X) [75685]

VeriQuest SYBR 
Green One-

Step qRT-PCR 
Master Mix 

(2X) [75705]

VeriQuest SYBR 
Green One-Step 
qRT-PCR Master 

Mix with 
Fluorescein 

(2X) [75715]

VeriQuest 
Probe One-Step 

qRT-PCR 
Master Mix 

(2X) [75700]

VeriQuest 
Probe One-Step 

qRT-PCR 
Master Mix, No 
Reference Dye 
(2X) [75710]

ABI Prism® 7000

ABI Prism 7700

ABI Prism 7900 HT*

ABI 5700

ABI 7300

ABI 7500*

ABI StepOne™/StepOne-
Plus™*

ABI ViiA™ 7

Bio-Rad iCycler iQ®/iQ5

Bio-Rad iCycler MyiQ™

Bio-Rad CFX96™/CFX384™

Bio-Rad Opticon2™

Bio-Rad Chromo4™

Cepheid Smart Cycler®

Corbett Rotor-Gene™

Eppendorf Mastercycler® ep 
realplex 

Fluidigm BioMark™

Illumina Eco™*/Helixis 
Pixo™

Qiagen Rotor-Gene™ Q*

Roche Light Cycler® 
1.0, 1.5, 2.0*

Roche LightCycler 480/1536*

Stratagene Mx3000P™*      

Stratagene Mx3005P™*      

Stratagene Mx4000™      

TaKaRa TP-800™

* Instruments can be set to fast mode cycling when using fast mode master mixes.    Indicates preferred kit for this cycler
    Indicates may also be used for this cycler
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Real-time qPCR Master Mixes 
(For use with Applied Biosystems, Agilent, 
and Fluidigm instruments)

VeriQuest SYBR Green qPCR Master Mix, 2X
(50 μl reaction volume)
75600 40 reactions (1 ml)
 200 reactions (5 ml)
 400 reactions (2 x 5 ml)
 1,000 reactions (5 x 5 ml)
 2,000 reactions (10 x 5 ml)

VeriQuest Fast SYBR Green qPCR Master Mix, 2X
(20 μl reaction volume)
75690 100 reactions (1 ml)
 500 reactions (5 ml)
 1,000 reactions (2 x 5 ml)
 2,500 reactions (5 x 5 ml)
 5,000 reactions (10 x 5 ml)

VeriQuest Probe qPCR Master Mix, 2X
(50 μl reaction volume)
75650 40 reactions (1 ml)
 200 reactions (5 ml)
 400 reactions (2 x 5 ml)
 1,000 reactions (5 x 5 ml)
 2,000 reactions (10 x 5 ml)

VeriQuest Fast Probe qPCR Master Mix, 2X
(20 μl reaction volume)
75680 100 reactions (1 ml)
 500 reactions (5 ml)
 1,000 reactions (2 x 5 ml)
 2,500 reactions (5 x 5 ml)
 5,000 reactions (10 x 5 ml)

 
(For use with BioRad, Eppendorf, and  
Roche instruments)

VeriQuest SYBR Green qPCR Master Mix with 
Fluorescein, 2X
(50 μl reaction volume)
75665 40 reactions (1 ml)
 200 reactions (5 ml)
 400 reactions (2 x 5 ml)
 1,000 reactions (5 x 5 ml)
 2,000 reactions (10 x 5 ml)

VeriQuest Fast SYBR Green qPCR Master Mix 
with Fluorescein, 2X
(20 μl reaction volume)
75675 100 reactions (1 ml)
 500 reactions (5 ml)
 1,000 reactions (2 x 5 ml)
 2,500 reactions (5 x 5 ml)
 5,000 reactions (10 x 5 ml)

VeriQuest Probe qPCR Master Mix, No  
Reference Dye, 2X
(50 μl reaction volume)
75660 40 reactions (1 ml)
 200 reactions (5 ml)
 400 reactions (2 x 5 ml)
 1,000 reactions (5 x 5 ml)
 2,000 reactions (10 x 5 ml)

VeriQuest Fast Probe qPCR Master Mix, No  
Reference Dye, 2X
(20 μl reaction volume)
75685 100 reactions (1 ml)
 500 reactions (5 ml)
 1,000 reactions (2 x 5 ml)
 2,500 reactions (5 x 5 ml)
 5,000 reactions (10 x 5 ml)

One-Step qRT-PCR Master Mixes

VeriQuest SYBR Green One-Step qRT-PCR  
Master Mix, 2X
(50 μl reaction volume)
75705 40 reactions (1 ml)
 200 reactions (5 ml)

VeriQuest SYBR Green One-Step qRT-PCR  
Master Mix with Fluorescein, 2X
(50 μl reaction volume)
75715 40 reactions (1 ml)
 200 reactions (5 ml)

VeriQuest Probe One-Step qRT-PCR Master  
Mix, 2X
(50 μl reaction volume)
75700 40 reactions (1 ml)
 200 reactions (5 ml)

VeriQuest Probe One-Step qRT-PCR Master Mix, 
No Reference Dye, 2X
(50 μl reaction volume)
75710 40 reactions (1 ml)
 200 reactions (5 ml)
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For Research Use Only. Not for use in diagnostic procedures. 

Please visit our website at usb.affymetrix.com for international distributor contact information.

Affymetrix, USB, CytoScan, GeneChip, and VeriQuest are registered trademarks of Affymetrix, Inc. SensationPlus is a trademark of Affymetrix, Inc. All other trademarks are the 
property of their respective owners.

Taq DNA Polymerase—Use of this product is covered by one or more of the following US patents and corresponding patent claims outside the US: 5,789,224, 5,618,711, and 
6,127,155. The purchase of this product includes a limited, nontransferable immunity from suit under the foregoing patent claims for using only this amount of product for the 
purchaser’s own internal research. No right under any other patent claim, no right to perform any patented method, and no right to perform commercial services of any kind, 
including without limitation reporting the results of purchaser’s activities for a fee or other commercial consideration, is conveyed expressly, by implication, or by estoppel. This 
product is for research use only. Diagnostic uses under Roche patents require a separate license from Roche. Further information on purchasing licenses may be obtained by 
contacting the Director of Licensing, Applied Biosystems, 850 Lincoln Centre Drive, Foster City, California 94404, USA.

SYBR Green Products—Use of these products are covered by one or more of the following US patents and corresponding patent claims outside the US: 5,994,056 and 
6,171,785. The purchase of these products includes a limited, non-transferable immunity from suit under the foregoing patent claims for using only this amount of product for 
the purchaser’s own internal research. No right under any other patent claim and no right to perform commercial services of any kind, including without limitation reporting the 
results of purchaser’s activities for a fee or other commercial consideration, is conveyed expressly, by implication, or by estoppel. This product is for research use only. Diagnostic 
uses under Roche patents require a separate license from Roche. Further information on purchasing licenses may be obtained by contacting the Director of Licensing, Applied 
Biosystems, 850 Lincoln Centre Drive, Foster City, California 94404, USA. This product is also provided under an agreement between Molecular Probes, Inc. and Affymetrix 
and the manufacture, use, sale or import of this product is subject to one or more US Patents and corresponding international equivalents, owned by Molecular Probes, a Life 
Technologies Corporation company. The purchase of this product conveys to the buyer the non-transferable right to use the purchased amount of the product and components 
of the product for real-time PCR conducted by the buyer, for use in research and development, which excludes use in performing testing, analysis or screening services. The buyer 
cannot sell or otherwise transfer (a) this product (b) its components or (c) materials made using this product or its components to a third party, whether or not such product or 
its components are resold for use in research and development, and shall not use this product or its components or materials made using this product or its components for 
therapeutic or prophylactic purposes. For information on purchasing a license to this product for purposes other than set forth above, contact Molecular Probes, Inc., Business 
Development, 29851 Willow Creek Road, Eugene, OR 97402, USA. Tel: (541) 465-8300, Fax: (541) 335-0354.
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