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USB® Sequenase Version 2.0 
DNA Polymerase
Product number 70775
Brief protocol
Sequenase™ Version 2.0 DNA Polymerase (PN 70775Y/Z), 
Sequenase Reaction Buffer (PN 70702), and Enzyme Dilution 
Buffer have been functionally tested in the following 
protocol:

Dideoxy DNA sequencing
Annealing reaction
1. For each template (either single-stranded DNA or de-

natured double-stranded DNA), a single annealing (and 
subsequent labeling) reaction is used.

 Combine: 
 0.5-2 pmol primer 
 0.5-1 pmol DNA (For e.g., 1 µg of M13) 
 2 µl 5X Sequenase Reaction Buffer 
 Water to bring the total volume to 10 µl

2. Warm the capped tube to 65°C for 2 minutes, then allow 
the mixture to cool slowly to room temperature over a 
period of about 30 minutes. Chill on ice.

3. Dilute Sequenase Version 2.0 DNA Polymerase 1:8 in 
Enzyme Dilution Buffer with the optional addition of Pyro-
phosphatase (0.04 units per 1 µl of undiluted polymerase).

Labeling reaction
To the annealed template-primer add the following: 

1 µl Dithiothreitol (DTT) (0.1 M) 
2 µl Labeling Mix (1:5 dilution) 
5 µCi (typically 0.5 µl) [α-33P], [α-35S] or [α-32P]dATP
3.25 units (2 µl of 1:8 dilution) Sequenase polymerase

Total volume should be approximately 15 µl; mix thoroughly 
and incubate for 2-5 minutes at room temperature or cooler 
(4-20°C).

Termination reaction
1. Label 4 tubes ‘G’, ‘A’, ‘T’ and ‘C’. Fill each with 2.5 µl of 

the appropriate dideoxy termination mixture. Pre-warm 
these tubes to 37°C (it may be helpful to use tempera-
tures up to 45°C; avoid temperatures below 37°C.)

2. When the labeling reaction is complete, transfer 3.5 µl 
to the tube (pre-warmed to 37°C) labeled ‘G’. Similarly 
transfer 3.5 µl of the labeling reaction to each of the other 
three tubes (‘A’, ‘T’ and ‘C’).

3. After a 2-5 minute incubation at 37°C, add 4 µl of Stop  
Solution to each termination reaction, mix, and store on ice.

4. To load the gel, heat the samples to 75-80°C for 5 min-
utes (or more) and load 2-3 µl in each lane.

Sequencing close to the primer
The addition of 1 µl of Mn Buffer (0.1 M MnCl2, 0.15 M 
sodium isocitrate) to the labeling reaction will alter the 
relative reactivities of the deoxy- and dideoxy- nucleotides. 
This results in emphasizing sequences close to the primer. In 
order to read sequence within a few bases of the primer, the 
labeling mix can be diluted up to 1:20. To begin sequencing 
further from the primer and to help extend the total read 
length, the labeling mix can be used at a higher concentra-
tion (e.g. 1X) in combination with the addition of more 
labeled nucleotide (e.g. 10-20 µCi).


