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Terminal Deoxynucleotidyl Transferase, Recombinant (rTdT) 
(PN 72033) is used in a variety of applications, such as PCR, 
RNA analysis, genomic DNA cloning, 5' RACE, sequencing, 
and labeling of DNA probes. rTdT and 5X TdT Buffer  
(PN 72035) have been functionally tested using the follow-
ing protocol to 3'-end label 20 pmol oligonucleotide:

5X TdT Reaction Buffer (PN 72035): 
125 mM NaCacodylate (pH 7.2), 5.0 mM CoCl2, 0.5 mM DTT

3'-End labeling protocol
Note: It is important to purify dsDNA prior to end labeling 
because contaminants can cause poor labeling efficiency. 
Standard purification methods can be used. All equipment 
should be nuclease-free. 

For a standard reaction:
1. Dissolve purified DNA equivalent to 5-20 pmol of 3' ends 

in 20 µl of distilled water.
2. To a microcentrifuge tube on ice, add the following: 

 DNA to be labeled 20 µl 
 5X TdT Reaction Buffer 10 µl 
 (NTP, dNTP, or ddNTP)* __ µl (0.5-1 mM) 
 TdT enzyme __ µl (10-20 un) 
 H2O To a final volume† of 50 µl

  *The reaction can be adapted for use with unlabeled nu-
cleotides; 32P, 33P, or 35S labeled nucleotides (1 to 50 µCi); 
or for use with biotin-, digoxygenin-, or fluorescent-
labeled nucleotides. 

  † The reaction volume can vary; adjust other volumes 
accordingly.

3. Mix the contents of the tube gently.
4. Incubate the tube at 37°C for 5 to 60 minutes. Under 

these conditions, the oligonucleotide tailing reaction is 
complete in 15 minutes. The progress of radiolabeling 
reactions, for example, of dsDNA, can be monitored as 
described below.

5. Terminate the reaction by adding 10 µl of 0.2 M 
EDTA (pH 8.0) or by heating at 70°C for 10 minutes. 
If purification is required, extract the reaction mixture 
with phenol followed by ethanol precipitation to isolate 
labeled DNA, OR elute the reaction mixture over a G-50 
column, followed by elution and ethanol precipitation of 
the labeled DNA.

Determining incorporated counts:
1. Transfer a 1 µl aliquot of the reaction mixture to a tube 

containing 49 µl of water. Transfer 10 µl of this solution 
to a DE 81 filter disk (Whatman #3658324). Air dry.

2. Wash the disk three times in 0.5 M KPO4, pH 7-8. Discard 
wash solution into liquid radioactive waste.

3. Place the disk in a liquid scintillation vial and add scintil-
lant. Cap and vortex.

4. Count 1 µl of the reaction mix directly to obtain total 
cpms per nmol nucleotide.

5. Calculate the % cpms incorporated or the nmol 
nucleotide incorporated taking into account the five-fold 
sample dilution.
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