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USB® First-Strand cDNA Synthesis 
Kit for Real-Time PCR
Tested User Friendly™
Product number 75780
This kit is specifically tailored for the synthesis of first-
strand cDNAs prior to real-time PCR applications. This kit is 
designed for flexibility and versatility in carrying out global 
first-strand cDNA synthesis from total RNA or poly(A)+ 
mRNA samples by providing all the necessary reagents for 
reverse transcription (RT), including a choice of three differ-
ent RT priming strategies. 

Protocol
This standard protocol applies to a single 20 µl reaction. 
Master mixes for multiple reactions can be made by increas-
ing the volumes of reaction components proportionally.
1. Thaw reagents at room temperature and mix thoroughly 

by vortexing (except for RNase Inhibitor and M-MLV RT). 
Briefly spin down the tube contents and then place  
on ice.

2. Assemble the reactions in RNase-free tube(s) as shown 
below.

Components Volume
Primers* 2 µl
Total RNA** up to 1 µg
10X RT Buffer 2 µl
10 mM dNTPs 1 µl
RNase Inhibitor 1 µl
M-MLV RT† 1 µl
Water up to 20 µl

 * If one uses a gene-specific, first-strand primer, we recommend 10 pmol 
to start.

(continued on reverse side)

 ** Poly(A)-enriched RNA can also be used, up to 100 ng.
   † Include a negative control by replacing the enzyme with water; this 

RT-minus control will be used to detect the presence of genomic DNA 
contamination in the RNA sample.

3. Optional—For RNA targets that have a high degree of 
secondary structure, heat denaturation of the RNA/primer 
may be beneficial. In this case, mix RNA, primers, and 
water together. Heat RNA/primer/water mixture at 75°C 
for 5 minutes and then cool immediately by placing on 
ice for at least 5 minutes prior to RT reaction. Spin briefly 
before adding the 10X RT Buffer, dNTPs, RNase Inhibitor, 
and M-MLV in the amounts indicated above. 

4. Mix gently and briefly spin down the tube contents. Keep 
on ice.

5. Start the thermal cycler program shown below and 
transfer the reaction tube(s) from ice to the block after 
the block reaches the desired temperature in step 1.

  Step 1: 44°C, 60 minutes (up to 50°C)
  Step 2: 92°C, 10 minutes
  Step 3: 4°C (as needed)
6. Briefly centrifuge the samples before storing them at 

-20°C until they are required for downstream applications 
(e.g. real-time PCR, etc.).

7. For qPCR reactions, use 1-2 µl of the undiluted RT 
reaction per 20 μl qPCR reaction volume as template. 
For other reaction volumes limit the amount of undiluted, 
first-strand cDNA to no more than 10% of the total qPCR 
reaction volume. Increasing this amount may result in 
PCR inhibition.


