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INTRODUCTION 
Sahara One-Step RT-qPCR Master Mix is a 2X universal 
mix for probe-based one-step reverse transcription 
quantitative PCR (RT-qPCR). The one-step reaction mix 
allows first-strand cDNA synthesis of RNA targets and 
subsequent PCR amplification to be performed in a 
single reaction tube, minimizing contamination risk and 
increasing operational efficiency for high throughput 
applications. 

The mix includes engineered polymerases that perform 
reverse transcription at high speeds and temperatures, 
decreasing secondary structure formation and adding to 
product specificity. A complex buffer system including 
RNase inhibitor prevents RNA degradation during PCR 
setup and reverse transcription. An optimized dUTP/
dTTP mix provides the option of switching to a carryover 
contamination prevention system while maintaining high 
efficiency and reaction sensitivity to detect single-copy 
targets. Aptamer-based hot start eliminates nonspecific 
amplification, while a blue non-interfering visual  
loading dye assists with ease of pipetting. 

Sahara One-Step RT-qPCR Master Mix is compatible with  
a wide range of sample types and can be used for 
RNA virus detection, gene expression, and other PCR 
applications requiring high reproducibility. Robust thermal 
stability, simplicity, and inhibition resistance make the 
Sahara One-Step RT-qPCR Master Mix ideal for probe-
based multiplex RT-qPCR reactions. 



HIGHLIGHTS
• Perform high efficiency multiplex RT-qPCR for  

up to four RNA targets in a single reaction
• Extreme resistance to PCR inhibition even with  

crude extracts & environmental samples 
• Supports fast protocols: complete a reaction in  

20 minutes, including 5-minute reverse transcription  
and 30 cycles of amplification

• Enhanced temperature stability allows ambient 
temperature shipping to streamline transport logistics 
and provide flexibility for field work

STORAGE
• Store contents at -20 ºC long-term, 4 °C for six months
• Avoid excessive (> 20) freeze-thaw cycles
• Protect from direct light

KIT CONTENTS

Catalog No R02310S R02310M R02310L R02310B

Sahara One-Step  

RT-qPCR Master Mix

2 x 1 mL 5 x 1 mL 2 x 5 mL 1 x 50 mL

RT-qPCR Cofactor  

Buffer, 30 mM Mn2+

1 x 0.2 mL 1 x 0.5 mL  1 x 1 mL 1 x 5 mL

ROX Reference Dye 1 x 0.1 mL 1 x 0.1 mL 1 x 0.2 mL 1 x 1 mL



SPECIFICATIONS

ADDITION OF ROX REFERENCE DYE
ROX Reference Dye is provided at 25 µM for instruments 
requiring ROX for normalization. If ROX is needed, add the 
dye to the stock vial of master mix according to quantities 
indicated. Invert several times to mix.

Optimal RT Activity Temp 60 – 65 °C 

RT Step Duration 5 min

Hot Start Aptamer-based hot start

Supported Templates Total RNA, mRNA, rRNA, viral RNA

GC-Rich Performance Up to 70%

Supported Probes TaqMan/Hydrolysis,  

Molecular Beacon, Scorpion

ROX Reference Dye Included Separately

dNTP AND SALT CONCENTRATIONS IN REACTION

Sahara One-Step  

RT-qPCR Master Mix

dNTPs 0.5 mM dATP/dCTP/dGTP 

0.45 mM dUTP 

0.05 mM dTTP

K+ 20 mM

Mg2+ 4 mM 

RT-qPCR Cofactor Buffer Mn2+ 0.75 mM

STOCK VIAL SIZE HIGH ROX SYSTEM LOW ROX SYSTEM

1 mL 20 µL 2 µL

5 mL 100 µL 10 µL



PROTOCOL 
Prepare Master Mix:
• Thaw all components at room temperature. Mix contents 

by inversion, pipetting up and down, or gently vortexing 
for < 3 s. 

• Centrifuge to collect solution at the bottom of the tubes. 

Reaction Setup:

• Determine total volume of Sahara One-Step RT-qPCR 
Master Mix, RT-qPCR Cofactor Buffer, primers, probes, 
and nuclease-free water required for all reactions. 

• A final concentration of 0.75 mM Mn2+ RT-qPCR  
Cofactor Buffer will work for most assays. If desired, 
the Mn2+ concentration may be adjusted for a final 
concentration between 0.5 – 1.5 mM. The RT-qPCR 
Cofactor is provided in a stock concentration of  
30 mM Mn2+. Use molecular grade water to dilute  
to appropriate concentration as needed.

COMPONENT 20 µL REACTION FINAL CONC.

Sahara One-Step  

RT-qPCR Master Mix

10 µL 1X

RT-qPCR Cofactor Buffer,  

30 mM Mn2+

0.5 µL 0.75 mM

Forward & Reverse Primers variable 50 – 1,000 nM

Probe(s) variable 100 – 400 nM

Template RNA variable < 100 ng

Nuclease-free Water to 20 µL

NOTE: Based on 20 µL reaction, adjust accordingly for other volumes.



PROTOCOL (CONT’D)
• Prepare reaction mix for all components except 

template. Mix gently and briefly centrifuge to collect 
solution to the bottom of the tube. 

• Aliquot reaction mix into qPCR tubes/plate. 
• Add template RNA to qPCR tubes/plate containing 

reaction mix.
• Close tubes/seal plate. 
• Centrifuge briefly to remove bubbles and collect  

liquid on bottom. 

THERMOCYCLING CONDITIONS
The following cycling conditions were established using 
the Chai Open qPCR. Cycling conditions may be further 
optimized for best results.

• The required number of cycles will vary based on the 
amount of template RNA and prevalence of target. 

• The minimum temperature required for complete 
reverse transcription is 60 °C. The RT step may be 
extended and optimized as necessary for optimal  
assay performance.  

• Refer to specific real-time PCR instruments for 
appropriate data analysis upon reaction completion.

STEP TEMP. TIME

Reverse Transcription 62 ºC 5 min

Initial Denaturation 95 ºC 2 min

Denature 95 ºC 10 s

Anneal/Extend 62 °C 30 s

Cycle 40x



USAGE NOTES
Assay Design: 
• Gene-specific primers are recommended.
• When applicable for mRNA targets, design primers 

spanning exon/exon boundaries to exclude amplification 
from genomic DNA. Alternatively, DNase treatment  
may be performed to remove gDNA prior to  
PCR reaction setup.

• Amplicon lengths of 80 – 200 bp produce optimal 
reaction efficiency values. 

• Sahara One-Step RT-qPCR Master Mix is optimal for 
targets with GC content from 40 – 70%. 

• Apply brighter fluorophores to lower expressing  
targets and less bright fluorophores to higher expressing 
targets to assist with visualizing data in multiplex  
RT-qPCR reactions.

• The Sahara One-Step RT-qPCR Master Mix includes a 
hot start function and performs reverse transcription at 
a higher temperature than many reverse transcription 
enzymes. Ensure that primers and probe melting 
temperatures are above 60 °C.

• Take working salt ion concentrations into  
consideration when calculating primer and  
probe melting temperatures. 

• Melting temperatures of probes should be  
8 – 10 °C higher than primer melting temperatures. 



USAGE NOTES (CONT’D)
Fast Protocols:
• Amplicon lengths of 50 – 100 bp are recommended  

for fast protocols. Reduce initial denaturation to 30 s, 
denaturation step to < 5 s, and extension step  
to 10 – 20 s. 

• Use maximum thermocycler ramp rate. 
• Rapid RT-qPCR conditions may require further 

optimization depending on template type and length. 

Primer & Probe Concentration (Multiplexing):
• Optimize the primer concentration for each individual 

target as a singleplex assay and check for primer 
dimerization, then execute the multiplex assay with all 
targets. Ensure there is no change in Cq. Confirm that 
all targets are amplified: a target present at a higher 
concentration relative to another target may require a 
relatively lower corresponding primer concentration. 

• Starting primer concentrations of 400 nM and probe 
concentrations of 250 nM are suitable for most assays. 

Reaction Mix Preparation:
• Prepare fresh reaction mix (Sahara One-Step RT-qPCR 

Master Mix, RT-qPCR Cofactor Buffer, primers, probes, 
and nuclease-free water) for each run. 

• For advance preparation of reaction mix, sedimentation 
and slight color change may occur after four hours upon 
addition of Cofactor Buffer. 



Template Preparation & Concentration:
• Compatible templates: crude or purified total RNA, 

mRNA, rRNA, or viral RNA
• Purification of RNA is optional but not required with  

the Sahara One-Step RT-qPCR Master Mix. 
• Perform gDNA digestion with template RNA prior to 

setting up RT-qPCR reactions to avoid potential gDNA 
contamination when applicable.

• 50 ng – 2 μg of input RNA is recommended for total RNA. 
50 pg – 5 ng of input RNA is recommended for mRNA.  
5 ng – 1 µg of input RNA is recommended for rRNA.  
0.5 pg – 0.5 ng of input RNA is recommended for  
viral RNA. 

Carryover Contamination Prevention:
• Amplicon contamination from prior PCR reactions  

may cause false positives. 
• The Sahara One-Step RT-qPCR Master Mix contains 

dUTP which, when used with UNG, can be used to 
prevent carryover contamination. If false positives occur, 
switch to Sahara One-Step RT-qPCR Master Mix with 
UNG to selectively degrade dUTP-containing templates. 

TROUBLESHOOTING 
Little/No Product Detected:
• Reagent was omitted from or improperly added to  

the assay. Verify all required components added  
in correct volumes. Further optimization of PCR  
protocol may be required. 

• Poor yield from inadequate polymerase activity or  
hard-to-detect products. Adjust Mn2+ concentration  
from RT-qPCR Cofactor Buffer in final PCR reaction. 



TROUBLESHOOTING (CONT’D)
• Inadequate reverse transcription. Extend duration of 

reverse transcription.
• RNase contamination. Utilize aseptic technique and 

avoid cross contamination of reagents and consumables.
• Improper qPCR channel selection. Ensure channel 

assignment matches probe fluorophore. 
• Inhibition may occur with crude preparations despite 

inhibition resistance of the mix. Purification of RNA  
can help prevent PCR inhibition. 

• Competitive inhibition in multiplex reactions.  
Reduce primer concentration. 

• Reagents used for RNA extraction interfere with  
PCR reaction components. Evaluate extraction  
product interference. 

• Low RNA input. Increase the number of PCR cycles  
or concentrate template.

• GC-rich template. Increase cDNA synthesis  
incubation temperature or add DMSO.

Inconsistent Replicate Amplifications:
• Pipetting error. Confirm proper pipetting technique  

and/or calibrate pipettes. 
• Insufficient mixing during reaction preparation.  

Ensure thorough mixing of original reagents and  
RT-qPCR reaction contents. 

Poor Efficiency (< 90% or > 110%) or Unexpected  
R² Value:
• Pipetting or dilution error during assay setup. Repeat 

experiment with proper technique.



• Optical interference in qPCR instrument due to  
air bubbles or liquid droplets in reaction wells. 
Centrifuge tubes/plate prior to starting run. 

• Suboptimal reaction conditions. Optimize reaction 
component concentrations and thermocycling protocol. 

• Inappropriate instrument threshold setting.  
Consult qPCR thermocycler manufacturer guidelines  
for recommended settings.

• Suboptimal primer concentration. Optimize primer 
concentrations as necessary.

Amplification of No Template Control (NTC):
• Contamination by RNA or DNA template. Use new 

reagents and sterile, filtered pipette tips, wipe down  
lab space, and wear all necessary personal  
protective equipment. 

• Carryover contamination by amplicons from previous 
runs. Switch to Sahara One-Step RT-qPCR Master Mix 
with UNG to degrade post-PCR product.

Unexpected Product Amplification:
• Suboptimal primer concentration or design causing 

excessive primer dimer formation. Optimize primers to 
minimize secondary structures and enhance specificity. 

• Nonspecific product amplification. Decrease Mn2+ 
concentration by diluting RT-qPCR Cofactor Buffer  
in reaction.

TECHNICAL SUPPORT
Refer to the Chai Knowledge Base at www.chaibio.com/
support for best practices and more information regarding 
master mix use and reaction mix preparation. 

http://www.chaibio.com/support 
http://www.chaibio.com/support 
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