Transformation of Bacteria by Electroporation

Required Items:

Electroporation cuvettes

Salt-free plasmid DNA (see microdialysis protocol)

Frozen electro-competent E. coli or Agrobacterium cells

LB broth (or SOC) for outgrowth

LB plates with selection

1. Solutions containing the DNA to be transformed must contain a minimum of salts (i.e., isolated DNA resuspended in ddH2O, or a microdialyzed ligation reaction).

2. For each DNA sample to be transformed, retrieve an aliquot of frozen electrocompetent E. coli (or Agrobacterium tumefaciens GV3101 mp90) cells from the –80 oC freezer and thaw on ice.

3. Label an electroporation cuvette for each sample and place on ice.  Similarly label a 2.2 mL microfuge tube for each sample.

4. Pipet 5 µL (maximum) of DNA sample into an aliquot of electrocompetent cells, and transfer the mixture to the appropriate electroporation cuvette.  Agitate the cuvette to get the mixture down to the bottom of the cuvette.  Repeat for each DNA sample.

5. Turn on the Bio-Rad electroporator and use the keypad to select (i) preprogrammed settings, (ii) Bacterial settings, (iii) E. coli setting for 0.2 cm gap width (if using a cuvette with a 0.2 cm gap width; 2.5 kV, 200 Ohms, and 25 µF).  Hint:  At the electroporator, you will need your cuvettes n ice, labeled 2.2 mL tubes, 1 mL of LB or SOC broth for each sample, a 1 mL pipettor, 1 mL pipet tips, and Kim-Wipes.

6. Wipe the cuvette with a Kim-Wipe and place the cuvette in the electroporator shock-pod, close the shock pod, and press the “pulse” button.  The electroporator will beep and the capacitors will charge.  The second beep indicates discharge.  While the capacitors charge (several seconds) draw 1 mL of LB broth into a pipet tip and apply to the cells as quickly as practical after the discharge (the second beep).  Mix gently by pipetting up and down, and transfer the cells to the labeled 2.2 mL microfuge tube.  (Note the discharge time constant, which should be close to five milliseconds.  Shorter time constants indicate the presence of salts and reduced transformation efficiency.)

7. Incubate the electroporated cells at 37 oC for 1 hour by taping the tubes to the bottom of a shaking incubator.  Incubating in a stationary incubator also works wells, but slightly fewer colonies may be recovered.

Spread an aliquot of the cells on an LB plate with appropriate antibiotic (and X-gal and IPTG for blue/white clone selection, if desired) to select transformants.  Volumes greater than 200 μL may not absorb readily into the medium.  When plating larger volumes, harvest the cells in a microfuge at full speed for 1 minute and remove the supernatant with a pipet (do not aspirate:  the cell pellet may be sucked up along with a viscous slime that results from burst cells) and resuspend in 200 μL of sterile H2O or LB broth.

8. Incubate the plates upside down at at 37 oC for 16 – 24 hours.

Required Solutions:

· LB Broth (Per Liter):  10 g Tryptone, 5 g Yeast Extract, 5 g NaCl, 1 mL 1 M NaOH

Derived from the Bio-Rad Electroporation Instruction Manual:

http://www.bio-rad.com/cmc_upload/Literature/50354/4006217A.pdf
