HEK293 Maintenance

Updated April 2022
NOTE:  HEK293 cells are actually 293T Embryonic Kidney cells, ATCC # CRL-3216
ATCC recommends the following media for 293T cells: DMEM (ATCC 30-2002) + 10% heat inactivated FBS (ATCC 30-2020 (however, this product is NOT heat inactivated, just filtered)), and 2 mM L-glutamine (ATCC 30-2214). We have been successful growing in DMEM (Gibco 11995065) + 10% heat-inactivated FBS (Gibco 10438026) + 1x Pen/Strep (Gibco 15140122).
Our challenge was finding a good transfection reagent to achieve >80-90% transfection of standard DNA plasmids.  We tested iMfectin, Lipofectamine 2000, Lipofectamine LTX, and Lipofectamine 3000.  Of these, we found Lipofectamine 2000 (Invitrogen 11668027) worked best for the ATCC 293T cells.

Transfection:  (adapted from the Hochrainer Lab, Weill-Cornell)
Day 1:  Seed + transfect cells

Prepare transfection reagent:

Tube 1: mix 55 µl OptiMEM-I (Gibco 31985070) with 1.31 µl Lipofectamine 2000 per well in a 12-well plate, vortex at low speed

Tube 2: mix 55 µl OptiMEM-I with 0.44 µg DNA per well in a 12-well plate, vortex at low speed


Incubate tubes for 5 min at RT 


Add DNA to Lipofectamine 2000 mix, vortex at low speed, incubate for 20-45 min at RT

In the meantime, trypsinize and count cells for seeding to prepare a cell stock containing 2x106 cells/ml

Add 0.365 ml OptiMEM-I + 10% heat inactivated-FBS to each well

Add DNA/Lipofectamine mix to each well

Add 0.365 ml cells of 2x106 cells/ml stock (= 730,000 cells/well in a 12 well plate) for 0.73 ml total volume/well

Mix and incubate overnight at 37˚C

Day 2: change medium to DMEM (Gibco 11995065) + 10% heat-inactivated FBS (Gibco 10438026) + 1x Pen/Strep (Gibco 15140122) (1 ml per well)

Day 3: assay  

Notes from 2009, protocol from Lester Lab, Caltech:
Media:

D-MEM high glucose

           435 ml

Fetal Bovine Serum


50 ml

Pen/Strep (100x stock)


  5 ml


L-Glutamine (200 mM stock)

  5 ml (final concentration 2 mM plus whatever L-Glutamine is provided 



in DMEM)

Plating:

Remove old media, replace with fresh.

Repeatedly pipet media along growth surface to lift cells.  Do not use trypsin, this seems to decrease cell viability.  

Dilute cell suspension with fresh media in new flask.  A confluent layer spit 1:15 will be ready to split again in one week.

Plate Preparation:  

HEK293 cells are only semi-adherent, and can easily lift from the growth surface during assays that require multiple washes (i.e. GABA uptake assays).  Coat the surface of plates to be used for such assays with “adhesive” such as poly lysine, laminin, or CellTak.  However, of the three, we found laminin to be the most effective.

Poly lysine:

- Obtain PLL or PDL hydrobromide (Sigma P6282 or P6407).  Make 0.1 mg/ml solution (working concentration) 
with sterile water.  Store lysine solution frozen at –20.

- Add 0.5-1 ml per well.  Incubate at least one hour at 37ºC.

-  Aspirate and wash 2x with sterile water.  

-  Let plates dry in TC hood 30-60 minutes before use.  Store extra plates at 4º C.

Transfection:

Plate cells at 5 x 105 cells /35 mm dish (2 x 105 cells / 12 well) to obtain 90% confluent layer after 24 hours.

Transfect using Lipofectamine 2000 according to the manufacturer’s instructions.  Briefly, perform transfection in serum-free DMEM, use 4 ug DNA and 10 ul Lipofectamine per 35 mm dish (or 1.6 ug and 4 ul for 12 well).  Leave cells in transfection media for four hours, then entirely replace transfection media with fresh standard HEK media.  Do not leave cells in transfection media overnight, this results in substantial cell loss.  
Handling procedures (adapted from ATCC website):

Thawing frozen cells: 

Thaw the vial by gentle agitation in a 37°C water bath. To reduce the possibility of contamination, keep the O-ring and cap out of the water. Thawing should be rapid (approximately 2 minutes). Remove the vial from the water bath as soon as the contents are thawed and decontaminate by dipping in or spraying with 70% ethanol. All of the operations from this point on should be carried out under strict aseptic conditions.

Transfer the vial contents to a sterile centrifuge tube containing 9 ml complete culture medium and spin at approximately 125 x g for 5 to 10 min. Resuspend the cell pellet with 1ml complete medium. Add 9 ml complete medium to a 10 cm dish and then add the 1 ml cell suspension to the 10 cm dish and gently mix. Incubate the culture at 37°C in a 5% CO2 incubator
Subculturing cells:
Remove and discard culture medium. Briefly rinse the cell layer with Ca++/Mg++ free Dulbecco's phosphate-buffered saline (D-PBS) to remove all traces of serum which contains trypsin inhibitor. Add 1 ml 0.05% Trypsin solution to the 10 cm dish and place in 37°C in a 5% CO2 incubator for 3-5 min. Remove dish from the incubator and add 1 ml complete medium. Titurate the cells approx 30 times until cells are in suspension. If seeding a new dish, count cells and plate them appropriately, if freezing down cells proceed to the next step. 

OR use a subcultivation ratio. Ratio of 1:3 to 1:8 is recommended.

Medium renewal: Every 2 to 3 days

Cryopreserving cells:
Cryo-media: Complete growth medium supplemented with 5% (v/v) DMSO (ATCC 4-X)
Continued from above: pipet the 2 ml cell suspension into a 15 ml tube and centrifuge at 125 g for 5 minutes. Aspirate the supernatant. Resuspend the pellet in 1 ml cryo-media. Add the 1 ml cell suspension into 4 more ml of cryo-media and pipet up and down to mix. Add 1 ml of final cell suspension to each cryovial. 
Place cryovials in Nalgene freezing container and store at -80°C for 24 hours. Then transfer the cryovials to liquid nitrogen storage for long-term storage. 
