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Introduction 

Electroporation is a widely used method for transformation of DNA extracts into cells. It is based on 

sending electrical pulses to the cell, so its polarized membrane forms reversible transient pores that let 

the DNA flow into the cell. This protocol explains how to transform electro-competent cells via 

electroporation.  

This protocol is adapted from Woodall's work (Woodall, C. A. (n. d.). Electroporation of E. coli. E. Coli 

Plasmid Vectors, 55–60. doi:10.1385/1-59259-409-3:55). 

Materials 

• Elelctrocompetent E. Coli.  

• LB + Antibiotic agar plates 

• S.O.C. media 

• Ice 

• Eppendorf tubes of 1.5 mL 

• Electroporation cuvettes 

• Electroporation apparatus (e.g. Marc) 

• Shaking incubator 

Procedure 

1. Remove a 50 μL aliquot of cells from -80ºC storage and place them directly onto ice to thaw, and, 
once thawed, do not handle the cells vigorously, as this will reduce the transformation efficiency. 
or use freshly prepared ice-cold electro-competent cells.  

 
2. (Optional) Aliquot 50 μL of cells into ice-cold electroporation cuvette (0.1-cm gap) Test an aliquot 

of cells to check that the sample does not arc, using the electroporation conditions in step 6. If 
arching does occur, wash cells in 1 mL of ice-cold sterile distilled water and resuspend in 50 μL 
ice-cold sterile 10% glycerol, until arcing does not occur. 

 
3. To the 50-μL cell aliquot, add prechilled plasmid DNA (between 5 pg and 100 ng) in a low volume 

(< 5 μL). Mix by gentle tapping and incubate on ice for 10 to 30 minutes.  
 
4. Place the 0.1 cm electroporation cuvette in Ice to chill. 
 
5. Place all the DNA/cell mix into the prechilled electroporation cuvette, making sure it has no 

bubbles. Then into the apparatus (IMPORTANT: wipe the sides of the cuvette making sure its 
completely dry). 

 
6. Set the electroporation conditions on a Bio-Rad Gene Pulser to 1.8 kV, 25 μF, and 200 Ω. This 

conditions may change depending on the Bacterial strain and the pulse apparatus, check it 
beforehand.  To deliver an electric pulse, press the pulse button until a beep sounds and a time 
constant appears in the apparatus window. If there is a popping sound, the sample has arced, 
probably because the plasmid DNA has too high a salt concentration. 

 
7. In E. Coli, time constants Should be between 4,5 and 5, lower values probably mean a very low 

transformation or cell death. 
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8. Immediately after cells have been pulsed, add 400 μL of room temperature S.O.C. medium and 
gently resuspend the cells. Transfer the cells to  an eppendorf and incubate at 37ºC with vigorous 
shaking for 1 hour.  

 
9. Spread aliquots of the cells onto LB agar plates containing an antibiotic appropriate for the 

selection of transformants. Several different dilutions of the cell suspension should be spread 
onto the plate to obtain single colonies. 

 
10. If a high number of transformants is expected, the original aliquot of cells can be diluted, 1 in 

10 serial dilutions of 100 μL should be spread onto plates. If a low number of transformants is 
expected, it is better to spread aliquots of 200 μL onto five plates, rather than the whole 1 mL on 
one agar plate, to avoid growth inhibition because of dead cells. 

 
11. Invert the plates and incubate at 37ºC overnight. 
 


