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Brief Protocol for RT-PCR
The following is a standard RT-PCR protocol for use with Tth 
DNA Polymerase. 
1. Thaw all the components, vortex and keep on ice. Do not 

vortex the enzyme.
2. Prepare a mix of 2.5mM dNTPs.
3. Add the following components in the order listed into a PCR-

qualified microcentrifuge tube on ice:

6. Upon completion of the RT reaction, transfer tubes onto ice 
and add 80 µl of the following components: 

7. Transfer tubes back into the thermocycler and begin the PCR 
reaction. Recommended cycling conditions are as follows:

  Initial Denaturation 94-95°C for 3 minutes
  Perform 25-35 cycles as follows:
  Denature 94-95°C for 30 seconds
  Anneal 55-65°C for 30 seconds
  Extend 72°C for 1 minute
  Final Extension 72°C for 3 minutes

Note: Cycling conditions and MgCl2 may need to be optimized, 
depending on the nature of different primers and templates. As 
a general rule, extension times should be 1 minute per kb of 
template to be amplified.

Brief Protocol for PCR
Tth DNA Polymerase may also be used in PCR protocols  
using standard reaction and cycling conditions. Please visit 
www.usbweb.com for more information.

Note: Unlike for use in RT-PCR, Tth DNA Polymerase can be used 
to amplify larger fragments, but it should be noted that the error 
rate of Tth DNA Polymerase is similar to Taq DNA Polymerase, 
and therefore not recommended for cloning purposes.
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* RNase-Free Water (PN 70783) and 10mM PCR Nucleotide Mix 
(PN 77212) may be purchased separately from USB.

Notes: 
 a. Concentration of MnCl2 may need to be optimized as it may 

vary for each primer pair. 
 b. Tm of reverse primer should be sufficiently high since the RT 

reaction is done at 60-70°C.
 c. 0.2mM dNTP concentration is crucial in this step. Too high 

a concentration will inhibit the RT activity. 
 d. Tth enzyme is recommended for an RT-PCR target length 

up to ~1 kb.
4. Mix by pipetting or gentle vortexing followed by a brief spin in 

a microcentrifuge.
5. Transfer tubes immediately into a thermocycler and start the 

RT reaction at 60-70°C for 15-30 minutes. (Generally, heat 
denaturation of the RNA for primer  
annealing is not required.)

Components Volume per 20 µl Final Concentration

5X RT Buffer 4 µl 1X

9mM MnCl2 2 µl 0.9mM

2.5mM dNTPs* 1.6 µl 0.2mM

10µM Reverse Primer 1.5 - 5 µl 0.75 - 2.5µM

RNA ~1 µl Up to 1 µg

Tth DNA Polymerase 1 µl 5 units

RNase-Free Water* up to 20 µl

Components Volume per 80 µl Final Concentration

5X Chelate Buffer 20 µl 1X, with 1.5mM MgCl2
10µM Forward Primer 1.5 - 5 µl 0.15 - 0.5µM

10mM dNTP 3 µl 0.3mM

RNase-Free Water Up to 80 µl


