Propagation and Maintenance of Mouse N2a Cells

a la Frances Davenport, JHMI and ATCC
Modified 3/04, updated 9/21
Mouse neuroblastoma cells (aka Neuro-2a or N2a) can be purchased from ATCC (#CCL-131) at P179.

ATCC recommends growth in EMEM (ATCC 30-2003) + 10% FBS (filtered, not heat inactivated, ATCC 30-2020)

Notes from 2021:  Although not recommended, we have been successful growing in DMEM (high glucose, with L-glutamine and sodium pyruvate; Gibco 11995065) + 10% FBS (heat inactivated; Gibco 10438026) + 1x Pen/Strep (Gibco 15140122)
Transfection (as of 9/21):
Day 1: 

1.  Seed cells in DMEM + 10% heat inactivated FBS + 1x Pen/Strep.

     Cells should be seeded to 70-90% confluency at time of transfection(175,000 N2a cells in 12-well plates

Day 2: 


2.  Dilute 2.7 µl Lipofectamine 3000 (Invitrogen L3000015) in 47 µl Opti-MEM-I (Gibco 31985070) per well in a 12 well plate, vortex at low speed

3.  Dilute 0.9 µg DNA in 47 µl Opti-MEM-I, then add 1.8 µl P3000 transfection enhancer included in the kit (2 µl/µg DNA) and mix well 

4.  Add diluted DNA to diluted lipid (1:1 ratio), vortex at low speed and incubate 15 min at RT

5.  Add DNA-lipid complex to cells and incubate 2-4 days at 37˚ C before proceeding to assay
Notes from Frances, JHMI, 2004:

Thawing:

1.  Quick thaw vial in 37º C water bath.

2.  Add contents of vial to 10 ml of growth medium.

3.  Spin 5 min at 800 rpm to remove DMSO from freezing medium.  DMSO is toxic to growing cells.

4.  Resuspend in 10 ml growth medium in 75 cm2 TC flask and place in 5% CO2/37 C incubator.

Maintenance:

Split cells twice weekly 1:10 or 1:20, or 1:40 to 1:50 once weekly

1.  Wash cell monolayer with 5 ml D-PBS (10x stock Gibco # 14200-075)

2.  Release cells from dish with 1 ml trypsin-EDTA (0.25% trypsin; Gibco # 25200-056)

3.  Add 9 ml of appropriate growth medium to flask and triturate gently to separate cells.  Serum in medium will inhibit trypsin from further digestion.

4.   Transfer 1 ml to a fresh TC flask containing 9 ml growth medium (for a 1:10 split; or 250 ul into 9.75 ml medium for a 1:40 split).

Transfection:

At JHMI:  Approximately 5 x 105 cells plated into 60mm petri dishes will be roughly 80% confluent in 24 hours.  Make 2 dilutions to insure having plates at the right density the day of the experiment (perhaps 0.5 x 106 and 0.7 x 106).  Make a complete set of plates for the experiment at each dilution.

At Caltech, we wanted plates slightly less confluent: Approximately 3.43 x 105 cells plated into 60mm petri dishes will be roughly 50% confluent in 24 hours

1.  Dilute 2-4 ug DNA of each construct to be transfected into 250 ul of OptiMEM (JHMI) or DMEM (Caltech) medium.

2.  Add 8 ul of Plus Reagent (Invitrogen # 11514-015) to the DNA/MEM mix.  Let sit 15 min at room temperature.

3.  Separately, mix 12 ul of Lipofectamine (Invitrogen # 18324-111) with 250 ul of OptiMEM or DMEM.  

4.  Mix DNA/MEM/Plus solution with Lipofectamine/MEM.  Let sit 15 min at room temperature.  

5.  Remove growth medium from 60mm cell cultures.  Rinse once with 2 ml OptiMEM or DMEM, replace with another 2 ml MEM to remove serum from the plate.

6.  Add preincubated DNA/Plus/Lipofectamine/MEM solution to the cells.  Mix gently.

7.  Grow cells 3 hr - overnight.  Add 2.5 ml N2a medium and continue culture.

If developing stable transfectants, add G418 (Gibco/Life Tech # 1181-031) to the growth medium  to select for positive cells.  Use at 400-800 ug/ml for selection of clones, and 200-400 ug/ml for maintenance.  

Harvesting:  

Transient transfectants can be assayed for protein expression within 24-48 hours (preferably 48) of transfection.  

1.  Remove media, and rinse cells 3x with 5 ml D-PBS.

2.  Add 1 ml PBS (test addition of 1x protease inhibitor mix) to the culture and scrape the dish with rubber policeman to harvest cells into a 1.5 ml Eppendorf on ice.

3.   Centrifuge cells in a microcentrifuge at full speed, approx 12,000g, for 10 seconds at room temperature.

4.  Resuspend the cell pellet in 1 ml of ice-cold PBS.

5.  Pellet cells again at 12,000g, 10 sec.  Aspirate PBS completely.  

6.  Either resuspend the cells for Western analysis using Laemmli sample buffer with SDS to lyse the culture followed by probe sonication to shear the DNA, or:

a.  Resuspend the cell pellet in 500 ul 0.25M Tris, pH 7.8.  Vortex vigorously to break up cell clumps.  

b.  Quick freeze the cell suspension in a slurry of dry ice and ethanol.  

c.  Thaw at 37 C.  

d.  Repeat freeze-thaw twice more.

e.  Centrifuge at 12,000g 5 minutes.  Remove the supernatant to a new tube - this is the cell extract for analysis of intracellular proteins such as the -gal assay.  

Freezing:

1.  Release cells from dish as described above.

2.  Spin 5 min at 800 rpm.

3.  Resuspend in 1 ml of freezing medium (one 80-90% confluent 75 cm2 flask = 3 freezing vials)

4.  Aliquot 1 ml each into polypropylene screw cap vials.

5.  Freeze at -70 C.  

6.  Maintain frozen vials at -70 C or in liquid nitrogen.

Differentiation:

N2a cells can be differentiated into a neuron-like morphology and will express many neural markers, including neurofilament.  Differentiation is confluency-dependent, and should ideally be initiated in cultures roughly 25-50% confluent, depending on the construct transfected, and other mystical properties.  Either low serum medium (dropped from 5% for growth to 1-2% for differentiation) or treatment with retinoic acid (or both) is used for differentiation.  Complete differentiation can require up to 7 days, and is often accompanied by some portion of the cells rounding up, detaching from the dish, and undergoing apoptosis.  

Growth medium:










  ml

DMEM, high glucose, w/L-gluatmine

Gibco # 11965-092

250

Fetal bovine serum, qualified


Gibco # 26140-079

  25

OptiMEM 1 medium



Gibco # 31985-070

250

Penicillin-Streptomycin



Gibco # 15140-122

    5

Filter to 0.2 um.  Stable for several months at 4 C.  

Note:  Serum concentration can be increased to 10% as needed.  Most N2a work at Caltech was done in 10% medium.

Freezing medium:

10% DMSO   




Sigma # D2650 5 x 5ml vials 

50% FBS

DMEM plus Pen-Strep and L-glutamine

Alternative freezing medium:  Standard N2a medium plus 10% DMSO.  This was used to freeze all N2a stocks at Caltech.

Other reagents used as of 9/2009:

Lipofectamine™ LTX and PLUS Reagent   


Invitrogen # 15338100   

OneShot™ Fetal Bovine Serum




Invitrogen # 26140111

Dulbecco's Phosphate-Buffered Saline 10x

No Ca, Mg, or phenol red



Invitrogen # 14200075

Dulbecco’s Phosphate Buffered Saline, 1x

No Ca, Mg, or phenol red



Invitrogen # 14190-144
Trypsin-EDTA (0.25% Trypsin with EDTA-Na)


Invitrogen # 25200056


