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Deep Ocean (exo-) 
DNA Polymerase 
(Mg2+ Plus Buffer) 

 
Catalog:  RK20670 
Size:  200 U / 1,000 U / 5,000 U 
Concentration:  2,000 U/ml 
Components: 
Deep Ocean (exo-) DNA Polymerase (2,000 U/ml) RM20402 

10X PCR Reaction Buffer, Mg2+ plus RM20101 

MgSO4 (100 mM) RM20143 

 

Product Description 

Deep Ocean (exo-) DNA Polymerase has been genetically 

engineered to eliminate the 3'→ 5' proofreading exonuclease 

activity associated with Deep Ocean DNA Polymerase.  

Deep Ocean (exo-) DNA Polymerase, with a half-life of 23 

hours at 95°C and 8 hours at 100°C, is very stable at 

temperatures of 95 to 100°C. Deep Ocean (exo-) DNA 

Polymerase are suitable for primer extensions and high 

temperature (72°C) DNA sequencing. 

 
Product Source: An E.coli strain that carries the Deep Ocean 

(D141A / E143A) DNA Polymerase gene, a genetically 

engineered form of the native DNA polymerase from 

Pyrococcus species GB-D. The native organism was isolated 

from a submarine thermal vent at 2,010 meters and is able to 

grow at temperatures as high as 104°C. 
 
Unit Definition：One unit is defined as the amount of enzyme 

that will incorporate 10 nmol of dNTP into acid-insoluble 

material in 30 minutes at 75°C. 

 
Storage Conditions: 10 mM Tris-HCl，100 mM KCl，1 mM 

DTT，0.1 mM EDTA，0.1% Triton X-100，50% Glycerol，pH7.4 

@ 25°C 
 
Storage Temperature: -20°C 

 

Molecular Weight: Theoretical 89000 daltons 

 
Heat Inactivation: No 

 

 
 
 
 
5' ->3' Exonuclease：No 
 
3' ->5' Exonuclease：No 

 
Strand Displacement：++ 
 
Resulting Ends：Mix of blunt and Single-base 3´ Overhangs 
 
Reaction Conditions:  1x PCR Reaction Buffer, Mg2+ plus 

 
1X PCR Reaction Buffer, Mg2+ plus:  
20 mM Tris-HCl，10 mM KCl，10 mM (NH4)2SO4，2 mM 

MgSO4，0.1% Triton X-100，pH8.8 @ 25°C 

 

Instructions 
All components should be mixed and spun down prior to 

pipetting. These recommendations serve as a starting point; 

in order to maximize amplification the reaction conditions may 

require optimization (see Guidelines for PCR Optimization for 

Deep Ocean (exo-) DNA Polymerase protocol). 

 

1. Prepare the following 50 µl reaction in a 0.5 ml PCR tube 

on ice: 

Composition Amount Final Conc. 

ddH2O up to 50 μl  

10X PCR Reaction 

Buffer, Mg2+ plus 

5 μl 1X 

10 mM dNTP 1 μl 0.2 mM 

Primer F (10 μM) 0.5-2.5 μl 0.1-0.5 μM 

Primer R (10 μM) 0.5-2.5 μl 0.1-0.5 μM 

Template DNA determined by user 

MgSO4 optional 1-6 mM 

Deep Ocean (exo-) DNA 

Polymerase* 

0.25-0.5 μl 0.5-1 unit 

* Due to the difficulties in pipetting small volumes of enzyme, 

Deep Ocean (exo-) DNA Polymerase can be diluted in 1X 

reaction buffer. For example, 1 µl of Deep Ocean (exo-) DNA 

Polymerase is mixed with 4 µl of diluent and 1 µl of that 

mixture is added to the reaction. 

 

2. Gently mix the reaction and spin down in microcentrifuge.  
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If the thermocycler does not have a heated cover, add one 

drop of mineral oil to the reaction tube to prevent evaporation. 

 

3. Cycling conditions for a routine PCR: 

Temperature Time Cycles 

95°C 2-5 min 1 

95°C 

55-65°C 

72°C 

15-30s 

15-30s 

1kb/min 

20-30 

72°C 

4-10°C 

5min 

∞ 
1 

 

Guidelines for PCR Optimization for Deep Ocean (exo-) 
DNA Polymerase 
When using Deep Ocean (exo-) DNA polymerase the basic 

reaction conditions are 1X PCR Reaction Buffer Mg2+ plus, 

DNA template, DNA polymerase, 1-6 mM MgSO4, 200-400 

µM each dNTP and 0.4 µM each primer. The three most 

important variables to optimize are the amount of polymerase, 

the annealing temperature for the primer and the magnesium 

level. Each new primer: template may require reoptimization. 

The protocol highlights guidelines for optimizing your reaction. 

 

1. Enzyme Amount: It is important to use the optimal 

amount of enzyme, especially with the proofreading DNA 

polymerases. Start with 1 unit/100 μl reaction volume for 

proofreading DNA polymerases or 4 units/100 μl reaction 

volume for exo- derivatives (for different reaction volumes 

adjust this rate accordingly). In general, lower DNA 

template concentrations in a primer extension reaction 

necessitate using the lower amount of DNA polymerase 

within the recommended range. Recommended ranges 

are 1-2 units per 100 μl reaction volume for the Deep 

Ocean DNA Polymerases, and 2-4 units for the Deep 

Ocean (exo-) DNA Polymerases. 

 
2. Annealing Temperature: The optimal annealing 

temperature for the primer can usually be predicted from 

any of several standard methods of calculation. If this 

temperature does not give satisfactory results, the 

annealing temperature should be examined in 3°C 

increments. 

 

3. Magnesium Concentration: The optimal magnesium 

concentration is usually 2-6 mM. If EDTA is present at 

significant levels in DNA added to your reaction, the test 

range may need to be extended higher. For Deep Ocean 

DNA Polymerases, primer extensions longer than 2 kb 

almost always require magnesium levels higher than 2 

mM, while for primer extensions shorter than 2 kb, there 

is no correlation between length and optimum 

magnesium concentration. 

 
QC Process： 
 Purity (SDS-PAGE) is above 95%. 

 No nuclease or RNase contamination. 

 Residual host genomic DNA is not detected by PCR 
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