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Stable Transfection of Cell Lines by Electroporation


1. Materials

1.1. Electroporation Cuvettes
1.1.1. Manufacturer : USA Scientific
1.1.2. Catalog: 9104-050
1.1.3. Electrode Gap: 0.4 cm

1.2. RPMI 1640 Medium
1.2.1. Manufacturer: Invitrogen
1.2.2. Catalog: 11875-093
1.3. Sterile Transfer Pipette
1.4. Penicillin Streptomycin (Pen/Strep)
1.4.1. Manufacturer: Invitrogen

1.4.2. Catalog: 15140

1.5. Electroporation Machine (protocol tested with the Bio-Rad Gene Pulser Xcell)

1.6. Positive Selection Drug
1.7. Linearized plasmid, 10 µg per per cell line

2. Safety
2.1. It is suggested to wear a lab coat and gloves.
3. Procedure

3.1. Getting Started

3.1.1. This protocol has been tested on two suspension cell lines: human K562 erythroid and murine 300.19 pre-B cells.  The specific electroporation parameters may need to be modified for others.  Using an RFP reporter, 5% transient transfection of cells surviving the electroporation has been observed, although stable integration events are much more rare.

3.1.2. Resuspend the cells in fresh media the day before at a low enough density to ensure they are in log phase when electroporating.
3.1.3. Be sure to linearize the plasmid.
3.1.4. Maintain sterility throughout protocol.

3.2. Prepare the cells for transfection.
3.2.1. Prepare cells immediately before transfection.  

3.2.2. Resuspend 5 × 10 6 cells in 400 µL sterile, unsupplemented RPMI in a sterile electroporation cuvette.
3.2.3. Add 10 µg of linearized plasmid to the suspension.  

3.3. Electroporate the cells.

3.3.1. Do not pre-chill the cells

3.3.2. Hold the cell by the window sides and flick the bottom to make sure the contents are well mixed.

3.3.3. Place the cells in the cuvette holder of the electroporation machine.
3.3.4. Expose with a single, exponentially decaying shock:

3.3.4.1. Voltage: 250 V

3.3.4.2. Capacitance: 950 µF

3.3.5. A film should be apparent at the top of the RPMI.  Immediately after, place the cells on ice.  
3.3.6. Chill the cells for 10 min on ice.

3.4. Cell Recovery

3.4.1. Fill a cell culture flask (e.g. T25) with 6 mL standard media for the cell line, but do not include antibiotics (NO Pen/Strep!) as the cells will be sensitive following electroporation.
3.4.2. Using the transfer pipette, CAREFULLY remove the cells from the electroporation cuvette and transfer to the cell culture flask.  The cells will be extremely sensitive to shearing so be very careful to slowly draw and release the fluid.
3.4.3. Allow to recover for 24-48 hr prior to adding antibiotics and placing under selection pressure.

3.5. Positive Selection

3.5.1. After 48 hr of recovery, add directly to the cells:

3.5.1.1.  Pen/Strep, 60µL, for a final concentration of 1% of the stock.

3.5.1.2. The selection drug for a final concentration determined from the kill curve.  For K562 cells undergoing G418 selection, 500 µg/mL should be good (150 µL of 20 mg/mL [activity-corrected] G418 dissolved in RPMI, pH-adjusted with NaOH, and 0.2 µm-filtered).  It may be desirable to run a control, non-transfected cell culture under selection pressure in parallel to ensure the success of the selection if the conditions have not been rigorously tested.
3.5.2. Allow to incubate for an additional two days.  Then, resuspend all cells in standard culture media including any standard antibiotics and the desired concentration of selection marker.  Change the media every two days to ensure there is fresh, active selection marker present.  

3.5.3. The selection phase may take 2 weeks – 1 month to recover a sizeable, stable cell population.  Do not end the selection process before 2 weeks to make sure the cells have stably incorporated the DNA.

3.5.4. Freeze backups of the stably transfected cell line.

3.5.5. Perform any subsequent analysis e.g. by flow cytometry for membrane proteins.

3.5.6. If desired, perform limiting dilution to obtain a monoclonal cell population.  Limiting dilution will add an additional 1-2 months to the protocol.  
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