
Introduction
Inhibitors of reverse transcription real-
time PCR (RT-qPCR) may be present in 
experiments and not readily recognized. The 
primary challenge is that methods such as 
spectrophotometric techniques do not always 
detect the presence of RT-qPCR inhibitors; 
this is dependent upon which inhibitor is 
present and its concentration. By including 
the appropriate controls, researchers can 
more accurately assess the contribution of 
factors that affect the quality of the RT-qPCR 
data output. 

The Thermo Scienti!c Solaris RNA Spike 
Control Kit is designed to act as a synthetic 
exogenous control to identify the presence 
of reaction inhibition.  These may include 
inhibitors carried through steps to isolate 
RNA such as ETDA, phenol, heparin and 
EtOH. 

The kit is supplied in two parts:

1. SolarisTM RNA Spike Control (Spike 
Control): A synthetic RNA molecule supplied 
as 100X stock. The Spike Control is added 
to the extracted RNA prior to removal of 
aliquots for reverse transcription reactions.

2. Solaris qPCR RNA Spike Assay (Spike 
Assay): Assay for the detection of the cDNA 
produced from the Spike Control following 
a reverse transcription step. The Spike Assay 
is supplied as a 20X mix containing primers 
and probe.

The Spike Control is added in parallel to 
the experimental RNA sample and a water 
sample that contains no experimental RNA (Figure 1).  Delayed Cq values between these two reactions indicate 
inhibition in the RT-qPCR. Inhibition at any step from the cDNA synthesis to ampli!cation of the gene of interest 
(GOI) may result in variable or poor quality data and misinterpretation of results. 

Description of Contents
As with the Solaris qPCR Gene Expression Assays, the primer pair and minor groove binder-probe (MGB; Epoch 
Biosciences Inc.) of the Spike Assay take advantage of Superbase technology (Epoch Biosciences Inc.) for high 
performance, sensitivity and repeatability.  Moreover, the Spike Assay was designed using an algorithm that 
results in primers and probe that lack homology to annotated sequences in human, mouse and rat for speci!c 
ampli!cation of the Spike Control molecule.  To achieve optimal performance, the Spike Assay should be used in 
conjunction with the optimized Solaris qPCR Gene Expression Master Mixes.
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Figure 1: Solaris RNA Spike Control Kit workflow. The Spike Control is added 
in parallel to an RNA sample and a water sample (no template) for the cDNA 
synthesis and qPCR steps. A delay in Cq values of two or more indicates the 
presence of reaction inhibition.



Kit Contents

Vial Pack Size (cap color)

K-002200-100
(100 " 25 µL rxns)

K-002200-200
(200 " 25 µL rxns)

K-002200-400
(400 " 25 µL rxns)

K-002200-1000
(1000 " 25 µL rxns)

Solaris qPCR RNA 
Spike Assay (20X mix 
of primers and probe)

1 " 1.25 mL
(clear cap)

2 " 1.25 mL  
(clear cap)

4 " 1.25 mL 
(clear cap)

10 " 1.25 mL 
(clear cap)

 Solaris RNA Spike 
Control (100X)

 1 " 50 µL
(green cap)

    2 " 50 µL 
(green cap)

4 " 50 µL 
(green cap)

10 " 50 µL 
(green cap)

Information
Cycler Compatibility
Detection using Solaris qPCR RNA Spike Assay can be performed with qPCR instruments from all major 
suppliers. 

Template Preparation
For maximum sample purity, we recommend extracting total RNA using a spin column method. We also 
recommend using the Thermo Scienti!c Verso cDNA Synthesis Kit in the RT reaction, as we have veri!ed that 
this kit performs well with Solaris reagents.

Solaris qPCR Gene Expression Master Mix
Solaris Assays are designed to be used with Solaris qPCR Gene Expression Master Mix for reliable, sensitive 
and speci!c detection. 

Storage Conditions
Store the Solaris qPCR RNA Spike Assay at -20°C and the Solaris RNA Spike Control at -80°C until ready 
for use. When stored under these conditions, the Solaris RNA Spike Control Kit components are stable for a 
minimum of 12 months. Avoid repeated freeze-thaw cycles. Shipped on wet ice. 

Directions for Use
When working with RNA-based templates or reagents, we strongly recommend the use of disposable gloves, 
RNase- and DNase-free !lter tips and plastics in a nuclease-free work environment.

1. Solaris RNA Spike Control (Spike Control) Stock Solution
a. Thaw the Spike Control 100X stock solution (50 µL) on ice.
b. Mix the stock solution thoroughly and spin down to collect the complete contents in the tube.  

i. Note:  To minimize errors from pipetting small volumes, prepare a 10X working stock for 
greater accuracy.

c. Aliquot the desired volume for the reactions.
i. Optional: For long-term storage, aliquot the 100X stock solution into small volumes and 

store at -80°C to reduce the number of freeze-thaw cycles.
2. Template preparation for RT reaction - Prepare in parallel: 

a. Add an appropriate volume of the Spike Control stock solution to the RNA sample such that the 
!nal concentration is 1X and mix thoroughly. This is the RNA sample with Spike Control. 

b. Separately, dilute the Spike Control stock solution with qPCR-grade water to a !nal concentration 
of 1X and mix thoroughly.  This is the Water sample (no template) with Spike Control. 

3. Reverse transcription reaction for cDNA synt



RNA sample Water sample s

Reaction
Mix

5X cDNA synthesis buffer 4 µLe 4 µL

dNTP Mix 2 µL 2 µL

RNA primers 
[Random hexamer:Oligo dT (3:1)]*

1 µL 1 µL

RT Enhancer 1 µL 1 µL

Verso Enzyme Mix 1 µL 1 µL

qPCR-grade Water Variable Variable

RNA sample with Spike control 1-5 µL 0 µL

Water sample with Spike control 0 µL 1-5 µL

Total volume 20 µL 20 µL
* Recommended primers and ratio 
 Note: The Solaris RNA Spike Control Kit has been optimized to provide the best performance as an  
indicator of reaction inhibition at Cq values of ~ 27-30 in the absence of reaction inhibition as with the Water 
sample with Spike Control.

Example of a Reverse Transcription Cycling Program:

Temperature Time Number of cycles

cDNA Synthesis 42°C 30 min 1 cycle

Inactivation 90°C   2 min 1 cycle
Store cDNA at -20°C or proceed to the qPCR steps.

4. qPCR setup
a. Thaw qPCR reagents on ice, mix each solution and spin down before use. Do not vortex the Solaris 

qPCR Master Mix.
b. Mix as follows for multi-well formats:

qPCR Reaction Mix 96-well platete 384-well plate

Solaris qPCR Master Mix (2X) 12.5 µL 5.0 µL

Solaris qPCR RNA Spike Assay (20X) 1.25 µL 0.5 µL

PCR-grade Water 8.75 µL 3.5 µL

cDNA template from RNA sample with Spike 
Control or Water sample with Spike Control

2.5 µL 1.0 µL

Total Volume 25 µL 10 µL

c. Carry out qPCR in technical replicates (recommended triplicate minimum) for the RNA sample with 
Spike Control and the Water sample with Spike Control.

d. Run qPCR on a real-time thermal cycler.  The standard universal cycling conditions for Solaris qPCR 
Gene Expression reagents are:

qPCR thermal cycling program: Temp. Time Number of cycles

Enzyme activation 95°C 15 min 1 cycle

Denaturation 95°C 15 sec
40 cycles

Annealing/Extension 60°C 60 sec

Data Analysis
1. Following ampli!cation, analyze Cq values for the RNA sample with Spike Control and the Water sample (no 

template) with Spike Control.
2. Subtract the Cq value of Water sample with Spike Control from the RNA sample with Spike Control:  

Cq(RNA sample) - Cq(Water sample)

Example of an RT reaction setup



!Cq values (RNA sample with Spike Control –  Water sample with Spike Control )

Result Conclusion

< 2 No signi!cant inhibition

2 - 3 Likely inhibition

> 3 Inhibition

If the results indicate that the reaction has been inhibited (#Cq > 2), it may be possible to rescue the experiment 
by preparing 2-fold or 10-fold serial dilutions of the RNA sample and thus diluting any inhibition carried 
through the RT reactions. The Spike Control can then be added to the !nal 1X concentration to each dilution 
to assess the presence of inhibition and determine an optimal amount from the RNA sample for the RT 
reaction. The ability to use dilution as a method to decrease inhibition will depend on the expression level of 
the GOI and concentration of inhibitor. Alternatively, column puri!cation or alcohol precipitation of the RNA 
sample may be used or the Solaris RNA Spike Control Kit can be used to identify the optimal RNA preparation 
method for the speci!c sample type (tissue, organ, cells, etc).  

Ordering Information

AX-XXXXXX-XX-0100*
Solaris qPCR Gene Expression  

Assay (100 " 25 µL rxns)
125 µL

AX-XXXXXX-XX-0200*
Solaris qPCR Gene Expression 

Assay  (200 " 25 µL rxns)
2 " 125 µL

AX-XXXXXX-XX-0400*
Solaris qPCR Gene Expression 

Assay (400 " 25 µL rxns) 
4 " 125 µL

AX-XXXXXX-XX-1000*
Solaris qPCR Gene Expression 

Assay (1000 " 25 µL rxns) 
10 " 125 µL

K-002200-100 Solaris RNA Spike Control Kit 100 " 25 µL rxns

K-002200-200 Solaris RNA Spike Control Kit 200 " 25 µL rxns

K-002200-400 Solaris RNA Spike Control Kit 400 " 25 µL rxns

K-002200-1000 Solaris RNA Spike Control Kit 1000 " 25 µL rxns

 *Catalog number is product-speci!c. Please refer to www.thermoscienti!c.com/solaris to select the appropriate assay.

Related Products

Cat No. Description Quantity

AB-1453/A
AB-1453/B

Verso cDNA Synthesis Kit
40 " 20 µL rxns
100 " 20 µL rxns

AB-4350/A
Solaris qPCR Gene Expression 
Master Mix Plus ROX Vial

200 " 25 µL rxns

AB-4351/A
Solaris qPCR Gene Expression 
Master Mix Including ROX

200 " 25 µL rxns

AB-4352/A
Solaris qPCR Gene Expression 
Master Mix Including Low ROX

200 " 25 µL rxns

AB-0800/W
ABgene 96-Well PCR Plate 
(Skirted, Low Pro!le, White)**

25 plates

AB-2150/W
ABgene Diamond Ultra PCR Plate, 
White**

50 plates

AB-1170 ABsoluteTM qPCR Adhesive Seal 50 sheets
 ** For cycler compatibility and color choices, see our latest catalog or visit www.thermo.com/pcrplastics 
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Solaris qPCR Gene Expression Assays are sold for research use only and are covered by one or more of the following: U.S. Patent 
Nos. 5,801,155; 6,127,121; 6,312,894; 6,426,408; 6,485,906; 6,492,346; 6,660,845; 6,727,356 and RE 38,416 and their foreign 
counterparts, as well as applications that are currently pending.
Purchase of this product also carries with it a limited, non-transferable, non-exclusive (without the right to resell, repackage, or 
sublicense) license under U.S. Patent Nos. 6,030,787; 5,723,591; and 5,876,930, and corresponding foreign patents, solely to use 
this product in an assay in which the detection of a nucleic acid sequence does not include the cleavage of a nucleic acid probe, and 
for no other purpose. No other license under these patents or any other patents is granted, expressly, impliedly, or by estoppel.  
These  limited licenses permit the person or legal entity to which this product has been provided to use the product, and the data 
generated by use of the product, only for its internal research purposes involving hybridization-based analysis of nucleic acids in the 
ordinary course of Buyer’s normal internal research activities, including clinical trials. 
In addition, Buyer agrees and understands it is not licensed to (a) provide commercial data or databases to or on behalf of any third 
party that relate to use of the product; or (b) use the product or data there from in a clinical diagnostic setting where data from an 
individual’s sample is given to such individual or their caregiver. Neither Thermo Fisher Scientific, Epoch Biosciences nor either’s 
licensors grants any other licenses, express or implied, to permit the manufacture, use, sale, or importation of the product, any other 
nucleic acids, or any data generated from use of the product.

Troubleshooting
For technical information or troubleshooting contact Thermo Scienti!c Genomics Tech Support:

Email Phone

North America (US, Canada, 
Central/South America)

techservice.genomics@thermo!sher.com +1 (800) 235-9880

Europe (EU, Middle East, Africa) techservice.emea.genomics@thermo!sher.com (+)44 1372 840410

Other Countries www.thermo.com/dharmacondistributors


