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T4 Polynucleotide Kinase 
Tested User Friendly™
Product Number 70031
5'-End Labeling Protocol
T4 Polynucleotide Kinase (PNK) catalyzes the transfer of the 
terminal phosphate of ATP to 5'-hydroxyl termini of DNA  
and RNA.

Properties
Molecular Weight: ~140,000 Da (4 x 34,620)
Optimum pH: 7.6 (Tris-HCl)
Optimum Temperature: 37°C
Optimum Mg2+ Concentration: 10mM
Activators: MgCl2, spermidine, DTT, β-ME
Inhibitors: Inorganic phosphate, pyrophosphate, ammonium 

sulfate
T4 PNK Buffer: 0.5M Tris-HCl, pH 7.6, 100mM MgCl2, 

100mM β-ME

T4 Polynucleotide Kinase and 10X T4 PNK Reaction Buffer 
(included) have been functionally tested in the following 
protocol:

5'-End Labeling Protocol
1. This protocol is written for 10 pmol of oligonucleotide. It 

can be scaled up or down accordingly. The oligonucleotide 
can be in any volume up to 25 µl of water or buffer, pH 7.6. 
Combine the following:

 Oligonucleotide (10 pmol) __ µl
 T4 PNK buffer (10X) 5 µl
 [γ-32P]ATP* __ µl
 Water __ µl
 T4 PNK (diluted†) 2-5 units  _________
 Total 50 µl
2. Mix the contents well and centrifuge briefly. Incubate at 

37°C for 30 minutes.

3. Terminate the reaction by heating at 65°C for 10 minutes or 
adding EDTA to 5mM. Proceed with the separation of the 
5'-end-labeled oligonucleotide from precursor ATP by thin-
layer or column chromatography according to the standard 
methods.

*Add [γ-32P]ATP to the reaction tube. The number of pmol of  
[γ-32P]ATP should be at least 2 times the number of pmol of  
5'-ends. For labeling 10 pmol of oligonucleotide, use 20 pmol of  
[γ-32P]ATP at 6000 Ci/mmol or 20 pmol of [γ-32P] or [γ-33P] at 3000 
Ci/mmol.
†Dilute the T4 PNK using 50mM Tris-HCl, pH 8.0. We strongly 
urge that this dilution be made just prior to adding enzyme to 
the reaction. Adding concentrated enzyme can result in lower 
levels of incorporation as discussed below. Use the diluted 
enzyme as soon as possible. Do not store the enzyme in  
dilute form.

Notes:
1. Using the above procedure, we routinely obtain 

incorporation of 60% of the theoretical amount (6 pmol) 
of the input label into the oligonucleotide in 30 minutes at 
37°C with 3 units of cloned T4 PNK. The specific activity 
of the labeled oligonucleotide is approximately 109 cpm/µg 
when [γ-32P]ATP of specific activity 3000 Ci/mmol is used.

2. Approximately the same percent incorporation of label was 
observed with up to 10 units of T4 PNK. However, the use 
of 30 units resulted in only about 35% incorporation of the 
theoretical amount of label in 30 minutes.

3.  The labeling efficiency is influenced by the terminal 5' 
nucleotide. An oligonucleotide with G at the 5'-end labels 
about 6 fold higher than a C and about 1.5 fold higher  
than a 5' T or A (van Houten V., et. al., Anal. Biochem., 265, 
p. 386-389, 1998). Consider using OptiKinase™  
(PN 78334) to overcome base bias.


