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E. coli DNA gyrase, Catalog No: TB-E-001; Lot No: G09082025 
 
Description: E. coli DNA gyrase were purified from E. coli strain BL21(DE3) carrying 
plasmids overexpressing His-tagged subunit A (GyrA) and subunit B (GyrB), 
respectively. After the His-tag was removed, the DNA gyrase was assembled at an 
equal ratio of GyrA and GyrB to a tetrameric holoenzyme: GyrA2GyrB2. A 12% SDS 
PAGE gel shows the purity of E. coli DNA gyrase. E. coli DNA gyrase is stored in the 
storage or dilution buffer: 50 mM Tris-HCl, pH 8, 100 mM KCl, 2 mM DTT, 0.1 mg/mL 
BSA, and 10% glycerol. E. coli DNA gyrase is free from contaminations by other E. coli 
DNA topoisomerases including DNA topoisomerase IV. DNase and RNase 
contaminations. E. coli DNA gyrase is also free from DNase and RNase contaminations. 
 

  
 
Unit definition: One unit of E. coli DNA gyrase is defined to completely supercoil 200 
ng of relaxed plasmid pAB1 in 30 µL of 1´DNA gyrase buffer (35 mM Tris-HCl, pH 8, 24 
mM KCl, 4 mM MgCl2, 2 mM ATP, 2 mM DTT, 0.1 mg/mL BSA, and 5% glycerol) at 37 
°C in 15 min via agarose gel-based assays and fluorescence-based assays as well. 
 
Concentrations: Two concentrations of E. coli DNA gyrase are available: 1,000 
units/mL (0.1 mg/mL and 270 nM) and 10,000 units/mL (1 mg/mL and 2.7 µM). It is 
recommended that the enzyme of 1,000 units/mL should be used as is and not be 
diluted. Please contact us for higher concentrations of E. coli DNA gyrase and gyrase 
without BSA. 

 
Figure 1. E. coli DNA gyrase subunit A (GyrA) and B (GyrB) were purified from E. coli strain 
BL21(DE3) carrying a plasmid expressing His-tagged GyrA and GyrB. His-tag was removed by TEV 
proteinase. This 10% SDS PAGE gel demonstrates the purity of the E. coli DNA gyrase. Lanes 1 to 4 
represent low molecular weight (LMW) standards, E. coli DNA gyrase holoenzyme, GyrB, and GyrA, 
respectively. 
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Storage and shipping: E. coli DNA gyrase is shipped and should be stored in a -80°C 
freezer (-70-80°C) and is stable for at least 12 months in this condition. E. coli DNA 
gyrase can be aliquoted on first thawing to prevent loss of activities from freeze-thaw 
cycles.  
 
Dilution buffer: 50 mM Tris-HCl, pH 8, 100 mM KCl, 2 mM DTT, 0.1 mg/mL BSA, and 
10% glycerol. Dilution buffer is supplied. 
 
5´DNA gyrase assay buffer: 175 mM Tris-HCl, pH 8, 120 mM KCl, 20 mM MgCl2, 10 
mM ATP, 10 mM DTT, 0.5 mg/mL BSA, and 25% glycerol. This assay buffer does not 
contain spermidine. 5´DNA gyrase buffer is supplied. 
 
Stop solution: 250 mM EDTA and 3% SDS. 
 
DNA supercoiling assay 
 
Agarose gel-based assay:  
 

1. Set up a supercoiling reaction: 

Relaxed pAB1 (0.2 mg/mL) 1 µL 
5´ assay buffer 6 µL 
E. coli DNA gyrase (1,000 units/mL) 1 µL 
H2O (nuclease free) 22 µL 
Total volume 30 µL 

 

2. Incubate at 37 °C for 15 min. 
3. Add 1 µL of stop buffer to stop the reaction.  
4. Recommended step: phenol extraction to remove protein. 
5. DNA samples are analyzed in a 1% agarose gel by using 1´TAE or 1´TBE 

buffer. Figure 2 is an example. 

 

 
Figure 2. Agarose gel-based DNA supercoiling assays. 200 ng of relaxed plasmid pAB1 is incubated 
with 1 unit of E. coli DNA gyrase in 30 µL of 1´DNA gyrase buffer for 15 min at 37 °C. 1 µL of stop buffer 
is added to the reaction mixture. DNA samples are analyzed in a 1% agarose gel by using 1´TAE. Lanes 
1 to 6 contain 0, 0.125, 0.25, 0.5, 1, and 2 units of E. coli DNA gyrase. 
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Fluorescence-based assay:  
 

1. Set up a reaction: 

Supercoiled pAB1 (0.2 mg/mL) 1 µL 
5´ assay buffer 6 µL 
E. coli DNA gyrase (1,000 units/mL) 1 µL 
H2O (nuclease free) 22 µL 
Total volume 30 µL 

 
2. Incubate at 37 °C for 15 min. 
3. Dilute the DNA samples 50-fold, for example, 4 µL of DNA sample is diluted to 

200 µL using 1xT5 exonuclease buffer (50 mM Tris-HCl, pH8, 66 mM potassium 
acetate, 10 mM Mg acetate, and 0.5 mM DTT). 

4. Add T5 exonuclease to a final concentration of 200 nM and incubate at 37 °C for 
2 hours. 

5. Add 5 µL of 40´SYBR Green to the diluted DNA samples. 
6. Transfer samples to a 96-well plate or 384-well plate. Measure florescence using 

a microplate reader with excitation wavelength of 497 nm and emission 
wavelength of 525 nm. Figure 3 is an example. 

 
 
This product is used for research only. 
 
 

 
Figure 3. Fluorescence-based DNA supercoiling assay. 200 ng of relaxed pAB1 is incubated with 1 
unit of E. coli DNA gyrase in 30 µL of 1´DNA gyrase buffer for 15 min at 37 °C. After the incubation, the 
reaction mixture is diluted 50-fold. The supercoiled pAB1 is then digested by 200 nM T5 exonuclease at 
37 °C for 2 hours. 30 µL of each DNA sample was transfer to a 384-well plate. 1´SYBR Green was 
added to DNA samples. Fluorescence intensity was measured using a microplate reader with excitation 
wavelength of 497 nm and emission wavelength of 525 nm. The strategy diagram (left). The assays 
(right) 
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