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Background 
 
The transformation procedure is a way to place a DNA plasmid into a bacterial cell and amplify 
parts from the registry. This procedure consists of two parts: preparation of competent cells 
(comp. cells) and electroporation.  E. coli DH5α cells are typically used for transformation 
because it lacks intracellular endonuclease activity and therefore will not degrade the plasmid 
DNA1.   

Comp Cel Preparation 

Comp cells are cells that are able to take up DNA.  Cells must be repeatedly washed before 
electroporation to remove conductive solutes.  If the conductivity of a cell mixture is too high, 
then arcing will occur during electroporation which will ruin the experiment. 

It is absolutely critical to keep cells at 4C during this procedure.  The washing process can elicit 
a stress response that lowers efficiency; if the cells are kept at 4C then they are inactive and this 
stress response is prevented. Allowing the cells to warm even slightly/transiently will lead to a 
dramatic reduction in efficiency! 

Ensure that any materials contacting the cells are cold! This includes pipette tips, eppendorf 
tubes, etc. Be sure to prechill materials and centrifuge for several hours before starting 
procedure.  Using the cold room is advisable.  If the cold room is not used, then materials should 
be kept on ice and/or rotated through the -20C freezer to keep everything chilled.  

Electroporation  

When cells are exposed to a high voltage, transient disruptions form in the cell membrane 
allowing extracellular DNA to diffuse into the cell.  This process is unfortunately very brutal and 
kills ~95% of the cells.  Immediately after electroporation, cells must be resuspended in rich 
medium to aid in their recovery. 

Electroporation should be completed promptly after preparing the competent cells.  Continue to 
keep cells at 4C until post-electroporation; be sure all materials coming into contact with the 
cells (pipette tips, DNA electroporation cuvettes, etc.) are chilled! 

 



Only electroporate 1x sample at a time.  Electroporation needs to be done IMMEDIATELY after 
mixing competent cells with oligo (to minimize oligo degradation) and room temperature LB 
medium needs to be added IMMEDIATELY after electroporation to maximize cell viability. 

 References 
[1] http://ecoliwiki.net/colipedia/index.php/DH5_alpha 
 
Protocol 
 
Removing Biobrick Parts from 360 Well Registry Plates 
 
Adapted from the Registry of Biological Parts 
 
This procedure should be performed at the end of the comp cells are growing up for 4 hours (see 
comp cell preparation below).  Place the DNA on ice until needed for the electroporation.   
 
From the Registry of Biological Parts 

1. With a pipette tip, punch a hole through the foil cover into the corresponding well to the 
Biobrick™-standard part that you want. Make sure you have properly oriented the plate. 
We recommend that you do not remove the foil cover, as it could lead to cross 
contamination between the wells.  

2. Add 15uL of ultrapure water 
3. Remove from well and transfer into an eppendorff tube 
4. Place 2 uL of DNA into new chilled eppendorff tube to mix with comp. cells  

Preparation of E. coli DH5α Comp. Cells 
 

Modified from Lin Group in Chemical Engineering 
 
Media  

• LB 
o 40 mL for ON innoculation 
o 200 mL for cultivation 

• Sterile DI water 
o 265 mL for washing 

1. In the morning, start two cultures with 20 mL of the overnight E. coli DH5α in 100mL 
LB in sterile 500 ml flasks and cultivate until OD600 reaches between 0.4 to 0.9.  (About 
4 hours) 

2. Pour 40 mL of the cell in 50 mL falcon tubes and chill it on ice for 15-30min.  
• At this time make sure all of the supplies needed for the experiment are chilled 

3. Harvesting - Centrifuge it at 4200 rpm for 15min and discard supernatant.  

http://partsregistry.org/Help:IGEM_09_DNA_distribution#Distribution_plate_orientation�


4. Washing 1 - Resuspend cell pellet with 40ml of cold sterile water, centrifuge it at 
3500rpm for 15min, and discard supernatant.  

5. Washing 2 - Resuspend cell pellet with 20ml of cold sterile water, centrifuge it at 
3500rpm for 15min, and discard supernatant.  

6. Washing 3 - Resuspend cell pellet with 2ml of cold sterile water, centrifuge it at 3500rpm 
for 15min, and discard supernatant.  

7. Resuspension - Resuspend cell pellet in 100ul of cold sterile water if needed.  
8. Aliquot 40ul.  
9. Dilute 1:100 and measure OD600 

a. For each sample, prepare a 1:100 dilution 
i. 10 µL of competent cells 

ii. 990 µL dH2O 
b. Measure OD600 w/ cuvette on spectrophotometer 
c. Use dH2O blank 
d. Net OD600 should be ~0.14.  

 
Electroporation of Biobricks 
 

1. Mix 40ul of comp. cell with 1-2ul DNA.  
• Samples for each biobrick of interest 
• Positive control with pSIM5 
• Negative control 
• Plasmid control (not enough cuvettes so plate plasmid directly) 

2. Transfer it to chilled cuvette and set the voltage to 1.8kV. (click both arrow keys at the 
same time)  

3. Electroporate (double-click the charge key)  
4. Add 1ml of LB immediately. (SOC gives higher yield.)  
5. Cultivate 1hr.  
6. Spread 100ul of cell on a plate with appropriate antibiotic resistance 

• One positive control 
• One negative control 
• One plasmid control for each biobrick 
• No dilution, 1:10 dilution and 1:100 dilution for each biobrick transformation 

7. Place in the 37 C incubator to grow out overnight  
 

The next step is to perform a miniprep to remove the amplified DNA plasmid from the bacterial cells 
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