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Note: To achieve high transformation rates preparation of competent E. coli requires that 
the cells be kept ice cold at all times. Failure to do this will result in inefficient 
competency and poor library construction. Keep the cells and reagents to be added to 
cells on wet ice at all times.  
Removal of salts from the liquid surrounding the cells is also very important. It is critical 
to remove all liquid and to completely resuspend the cells between spins. Failure to do so 
will result in low competency and sparking in the electroporator. 
 
Previously done by TAs: 
Cultures of E. coli strain 43R are grown to mid log (OD600 of 0.4-0.7) in LB broth 
prepared without the addition of sodium chloride and grown at 37C while shaking at 200 
rpm. 
 
Preparation (one prep per table) 

1. Rapidly cool cultures by placing them on wet ice and mixing for 5-10 minutes 
2. Fill two 50 ml falcon tubes (clear plastic tubes with a conical bottom).  
3. Balance and place in centrifuge. Spin 10 minutes at 2000g. 
4. Pour off supernatant. Invert tube and tap on paper towels to remove the remaining 

liquid. 
5. Add 1ml of distilled water and resuspend the cell pellet by gentle pipetting with a 

p1000. Remember to keep the tube on ice. 
6. Combine the resuspended cells into one of the falcon tubes. Rinse the other falcon 

tube with the distilled water to remove the remaining cells and add this to the 
other tube. Fill the tube containing the cells to the top with distilled water. Invert 
several times to mix. 

7. Balance tube with a neighboring table’s tube and place in centrifuge. Spin 10 
minutes at 2000g. 

8. Pour off supernatant. Invert tube and tap on paper towels to remove the remaining 
liquid. 

9. Add 1ml of distilled water and resuspend the cell pellet by gentle pipetting with a 
p1000. 

10. Fill the tube containing the cells to the top with distilled water. Invert several 
times to mix. 

11. Balance tube with a neighboring table’s tube and place in centrifuge. Spin 10 
minutes at 2000g. 

12. Add 100ul of GYT broth to cells and resuspend the cell pellet by gentle pipetting 
with a p1000. 

13. Remove 5 µl of cells and add to 495 µl of GYT broth. Mix and place in a cuvette. 
Measure the OD at 600 nm. The OD must be between 0.5 and 1.0. If the OD is 
above this dilute the stock of cells appropriately with GYT. Calculate the amount 
of volume needed using the V1*C1 = V2*C2 equation. If the OD is too low to cells 
must be centrifuged and resuspended in a smaller volume of liquid. 



14. After the cells have been adjusted to the appropriate concentration aliquot cells in 
35 µl volumes into pre-chilled and labeled eppendorf tubes and freeze on dry ice. 
Place these cells in the appropriate box in the -80 freezer. 

Testing the competent cells 
Note: the settings for the electroprator are as follows:  
1.25 kV/mm, 25µf, 200ohms 
 
1. Test one tube of cells by adding 1 ul of test plasmid to a thawed tube of 

competent cells. Note the concentration of test plasmid. Gently mix with a 
pipettor and. Add the mixture to a pre-chilled electroporation cuvette taking care 
to not introduce any air bubbles to the cuvette.  

2. Gently tap the cuvette to remove any air bubbles and place in the electroporator. 
Hold both red buttons until the machine beeps.  

3. Quickly add 436 µl of SOC media to cells and place at 37C  for 30 minutes.  
a. Note the discharge time displayed. This value should be larger than 3.5 

ms, shorter values may indicate sparking resulting from air bubbles or 
inefficient washing of cells. 

4. Spread 10, 50, and 100 µl of the transformation on to LB plates with the 
appropriate antibiotic. Incubate overnight at 37C 

 
Next Lab Calculating the transformation efficiency: 
1. Calculate the transformation efficiency by counting the number of colonies on 

one of the plates that has between 30 and 300 colonies.  
2. From this count calculate what the number of colonies in the entire 

transformation would be if you had plated it all out.(note that your 
transformation volume is: 35µl of competent cells + 1 µl of plasmid + 464 µl of 
SOC = 500 µl total volume). If you count the number of colonies on the plate with 
50µl of the transformation plated on it you are effectively counting 1/10th of the 
total number of cells transformed in the whole reaction (the 50 µl on this plate is 
1/10th of the total volume of 500µl). 

3. The number you now have is the transformation efficiency per amount of plasmid 
added (____transformations/____ng of plasmid) Convert this ratio to 
____transformations/ 1 ug of plasmid 

 
Here is a range of normal competency for E. coli cells to see how yours compare: 

a. Natural competency of E. coli: 0-5 transformations/ug 
b. Lab made heat shock competent cells: 104 - 107 transformations/ug  
c. Professionally made heat shock competent cells: 106-108 

transformations/ug 
d. Lab made electrocompetent cells: 107-109 transformations/ug 
e. Professionally made electrocompetent cells: 108-1010 transformations/ug 

 






