
 

  
 
   

  

 
 
 
 
 
 
 
 
 
  

Instant Taq E. coli strain 
Product Manual  
 
 
 
 

Product Information 
 
Description 
Roke’s Instant Taq E. coli is a proprietary bacterial strain that has been engineered to enable a simple and 
low-cost method to express and purify Taq DNA Polymerase with high yields. A single 20 ml cell culture 
will yield enough Taq DNA Polymerase for 4,000 PCR reactions. Our strain leverages two-stage protein 
expression where cells grow until phosphate in the media becomes depleted. Once low phosphate 
conditions are reached, expression of Taq DNA Polymerase is driven by the activation of low phosphate 
inducible promoters. In addition to Taq DNA Polymerase, two chromosomally integrated accessory 
proteins are co-expressed: a lysozyme expressed in the cytosol (λR gene from bacteriophage lambda) and 
a nuclease expressed in the periplasm (derived from nucA gene from Serratia marcescens). After cell 
harvesting, addition of low levels of detergent (0.1% v/v) coupled with a freeze-thaw cycle leads to cell 
lysis and complete host nucleotides removal. Taq DNA Polymerase is then purified using heat, resulting in 
Taq DNA Polymerase that is equivalent to commercially available enzymes. 
 

Strain Genotype 
(F-, λ-, Δ(araD-araB)567, lacZ4787(del)::rrnB-3), rph-1, Δ(rhaD-rhaB)568, hsdR51, ΔackA-pta, ΔpoxB, 
ΔpflB, ΔldhA, ΔadhE, ΔicIR, ΔarcA, ΔompT::yibDp- λR-nucA-apmR) 
 

Advantages 
-The whole procedure takes less than 1 hour of hands-on time. 
-This method does not require sophisticated and expensive protein purification equipment and reagents. 
-Reduces carbon emissions associated with packaging and shipping of purified enzymes. 
-Produces high quality Taq DNA Polymerase, equivalent to commercially available enzymes. 
-For a one-time fee, the strain is yours to use in your laboratory. Do not pay for Taq DNA Polymerase 
again. 
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Protocol  
 
IMPORTANT: For this protocol to work, you will need to use 250 ml vented, baffled Erlenmeyer flasks (e.g. 
VWR cat no. 89095-270) and an incubator shaker with a 50 mm shaking orbit. Set-ups that provide 
equivalent oxygen transfer (e.g. lower shaking orbit, but increased rpm) may be used. After protein 
expression, a final cell dry weight per liter (gCDW/L) of ~5 (or ~15 OD600) is expected. We provide a strain 
expressing mCherry from a plasmid driven by a modified yibD gene promoter, to be used as a positive 
control. Optimal expression of mCherry from this plasmid is around 50% of the total cell protein which 
can be confirmed using SDS-PAGE. Additionally, after cell lysis and before purifying Taq DNA Polymerase, 
the concentration of total protein should be ~10 µg/µl as measured by a Bradford assay. 
 

Autoinduction in shake-flasks 
-Start a 5 ml LB overnight culture supplemented with kanamycin at 35 µg/ml of the Instant Taq E. coli 
strain and incubate at 37 °C and 150 rpm (shaker orbit: 50 mm)  
-Using the overnight culture, inoculate a 250 ml baffled vented shake-flask (e.g. VWR cat no. 89095-270) 
containing 20 ml of sterile AB-2 supplemented with 35 µg/ml kanamycin at 1% v/v (add 200 µl of the 
overnight culture).  
-Incubate the flask(s) at 37 °C and 150 rpm (shaker orbit: 50 mm) for 24 hours. 
-Measure and record the OD600 of the culture before harvesting by centrifugation at 4000 rcf for 20 
minutes. 
 

Autolysis and nucleotide hydrolysis 
-Harvest the cells by centrifugation at 4000 rcf for 20 minutes. 
-Resuspend the cells in autolysis buffer supplemented with protease inhibitors. Use 2 ml of autolysis 
buffer per flask. You may combine multiple flasks together. 
-Freeze the cells for at least 1 hour in a -80 °C freezer. 
-Incubate the cells at 60 °C for 1 hour and then at 37 °C for 2 hours. 
-Clarify the lysate by centrifugation at 13000 rcf for one minute. 
-To confirm nucleotide removal, examine a lysate sample using an agarose gel. There should not be any 
visible nucleotides. 
-To confirm protein release, perform a Bradford assay. Protein concentration should be ~10 µg/µl. If the 
protein concentration is higher, dilute with water to 10 µg/µl before proceeding. If the protein 
concentration is lower, refer to the troubleshooting guide at the end of this manual. 
 

Taq DNA Polymerase purification 
-To the clarified lysate, add one volume of 2x Precipitation buffer as well as fresh beta-mercaptoethanol 
to a final concentration of 500 mM. We do not recommend storing 2x Precipitation buffer containing beta-
mercaptoethanol. 
-Incubate the lysate at 80 °C for 1 hour. 
-Remove the contaminants by centrifugation at 13000 rcf for one minute. 
-Measure the amount of purified Taq DNA Polymerase using a Bradford assay (4 mg of purified Taq DNA 
Polymerase per 20 ml cell culture is expected). 
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-Add 1 volume of 2x Storage Buffer to the purified Taq DNA Polymerase. 1 µl of this final solution should 
contain 1.25 Units of Taq DNA Polymerase which is enough for a single 50 µl PCR reaction. 
-To confirm successful purification and proper functioning of the Taq DNA Polymerase, one can perform 
50 µl PCR reactions with serial 2-fold dilutions of the freshly purified Taq and compare it to serial 2-fold 
dilutions of a previous Taq DNA Polymerase stock (previously purified using Instant Taq or purchased 
purified enzymes). 
 

Media and buffer formulations 
AB-2 
-Autoclave Solution A and B separately. After cooling, mix 90 ml of Solution A with 910 ml of Solution B. 
 
Solution A (per liter) 

Component Final concentration 

Glucose 500 g/L 

 
Solution B (per liter) 

Component Final concentration 

Bis-Tris 41.8 g/L 

Ammonium sulfate anhydrous 5.4 g/L 

Yeast Extract 6.2 g/L 

Casamino acids 3.5 g/L 

12 M HCl 3 ml/L 

 
Autolysis buffer 

Component Final concentration 

Tris-HCl, pH 8.0 20 mM 

Triton X-100 0.1% (v/v%) 

 
2x Precipitation buffer 

Component Final concentration 

Tris-HCl, pH 9.0 1 M 

Ammonium sulfate anhydrous 2 M 

 
2x Storage buffer 

Component Final concentration 

Tris-HCl, pH 8.0 40 mM 

KCl 100 mM 

IGEPAL CA-630 0.1% (v/v%) 

Tween-20 0.1% (v/v%) 

EDTA 0.1 mM 

DTT 1 mM 

Glycerol 50% (v/v%) 
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Troubleshooting guide 
 

Problem Possible cause Recommendation 

Suboptimal or no 
expression of Taq DNA 
Polymerase and mCherry 
control 

Insufficient oxygen transfer -Increase shaking rpm during incubation 
-Reduce the fill-volume at intervals of 10-
25% of the total volume 
-Use baffled vented shake-flasks 
-Adjust the orbit of the shaker to 50 mm 

Incorrect media formulation -Check the pH of the media is at 6.8-7.4 
and adjust accordingly 
-Make fresh media (including fresh 
components) 

Strain is contaminated -Streak your bacterial stock in a plate 
containing 100 µg/ml apramycin and 35 
µg/ml kanamycin 

Slow growth -Increase cell culture incubation time to 
36-48 hours 

High nuclease activity in 
the purified Taq DNA 
Polymerase 

Beta-mercaptoethanol is 
missing or has degraded 

-Make sure you add fresh beta-
mercaptoethanol to a final 500 mM 
concentration before heating at 80 °C 

Incorrect Precipitation 
buffer formulation 

-Adjust the pH of the 2x Precipitation 
buffer to 9.0 
-Make fresh 2x Precipitation buffer 

Protein concentration after 
lysis and nucleotide 
hydrolysis is not ~10 µg/µl 

-Adjust the protein concentration to ~10 
µg/µl before adding the 2x Precipitation 
buffer 
 -If below 10 µg/µl, Refer to ‘Suboptimal 
or no expression of Taq DNA Polymerase 
and mCherry control’ 

Heat block is not heating to 
80 °C during purification 

-Ensure the temperature is 80 °C during 
purification by measuring it with a 
thermometer 

Suboptimal amounts of 
purified Taq DNA 
Polymerase 

Low expression of Taq DNA 
Polymerase 

-Refer to above (‘Suboptimal or no 
expression of Taq DNA Polymerase and 
mCherry control’) 

Improper cell lysis -Ensure cells are frozen before thawing 
-Freeze the cells overnight instead of 1 
hour 

Incorrect Autolysis buffer -Make fresh Autolysis buffer  
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Suboptimal quality of Taq 
DNA Polymerase 

Reduced specific activity 
(<1250 units per mg of 
purified Taq DNA 
Polymerase) 

-Make sure to add 2x Storage buffer to 
your purified Taq DNA Polymerase 
immediately after purification. 
-Make fresh 2x Storage buffer 

Incomplete nucleotide 
removal 

-Make sure you are incubating the cells at 
60 °C immediately after taking them out 
of the -80 °C freezer 
-Ensure proper protein expression 
conditions as suboptimal expression of 
accessory proteins can cause this (Refer 
to ‘Suboptimal or no expression of Taq 
DNA Polymerase and mCherry control’) 

 
For any questions or problems regarding the performance of this product, do not hesitate to contact us 
at support@rokebio.com. Additionally, if you have any suggestions about product performance or new 
applications, we encourage you to contact us at support@rokebio.com.  
 

Limited Use 
 
This product should not be used for diagnostics, drug development or administered to animals or humans. 
This product is intended for Research Purposes Only. For any Commercial Rights, please contact 
bd@rokebio.com. Unless agreed otherwise in writing, your purchase and use of this product is subject to 
our Terms and Conditions. Refer to rokebio.com for more information. 
 


