Primary Cortical Neuron Cultures
Supplies:

· Poly-D-lysine (Sigma #P7886) treated plasticware
· Trypsin, 1X (Sigma #T4424 – 500 ml in 30 ml aliquots, frozen until use)

· Neurobasal media (Invitrogen #21103-049)

· Pen/Strep or Gentamicin antibiotic
· B-27 supplement (Invitrogen #17504-044)

· L-glutamine

· Hank’s buffered salt solution (HBSS)

· 40 micron cell strainers (Fisher #08-771-1)

1. Anesthetize the timed pregnant rat by i.p. injection with 150 mg/kg ketamine and 10 mg/kg xylazine using a 26g needle. If needed, re-dose with ketamine alone.
2. Remove the uterus containing the pups and place in a Petri dish containing HBSS. 

3. Dissect area out of embryonic pup brains (E17-19 for rats, E16-18 for mice), and place in a Petri dish containing HBSS.
4. Transfer tissue to 50 ml sterile tube. Allow tissue to settle to bottom of tube, and then aspirate off excess HBSS using 5 ml pipet. 

5. Add 30 ml trypsin to tube containing tissue, and place in a 37°C water bath for 17 minutes. (Maximum 30 hippocampal dissections per 30 ml of trypsin.)

6. Remove tube from water bath, and add 1 ml FBS to each tube containing tissue. Mix by inverting tube, and then allow tissue to settle to the bottom of the tube.
7. With a 5 ml pipet, aspirate as much of the trypsin/FBS off of tissue as possible taking care not to aspirate any tissue. Wash 1-2 times with plain HBSS (using pipet to aspirate washes).

8. To each tube of washed tissue, add 5 ml HBSS and pipet up and down to break up tissue. DO NOT pipet hard enough to create bubbles, which can lyse cells.

9. Divide the above 5 ml tissue suspension between two 15 ml tubes, and triturate suspension with sterile 9” Pasteur pipet (avoid making bubbles!). This will break up the tissue even more.

10. Filter cell suspension from each tube through a 40 micron nylon cell strainer. Spin filtered cell suspension. Cell lysis and subsequent release of genomic DNA may lead to the formation of tissue clots. If this happens, just remove clots with an extra filtration step.
11. Resuspend pellet in full plating media (Neurobasal/B-27/L-glutamine/antibiotic). Resuspend in about 2 ml per embryonic brain.
12. Take 20 μl of resuspended culture and add 1 μl trypan blue. Count viable (round and bright) cells, and plate on poly-D-lysine treated plasticware. Plate cells at low density for imaging (3 × 105 cells/35 dish with coverslip; 2 × 105 cells/well  of 6-well plate), or plate at a high density for biochemistry (3 × 106 cells/well of 6-well plate).
13. Transfect primary neurons as soon as possible. Transfection of primary neurons should be done on in vitro day 5 or earlier. You may even want to transfect before plating.
14. Use sandwich culture technique (upside-down coverslip) or low oxygen to limit oxygen toxicity. Remember to flip coverslips right-side up for transfection.

15. Re-feed cultures every 4 days by removing half of the media and replacing with fresh media. Cultures should be maintained for at least one week to allow for differentiation. 
Poly-D-lysine solution:

1. Make 4X stock – 1 mg/ml solution in water and sterile filter. Freeze 25 ml aliquots until needed. 

2. Working solution is diluted in sterile H2O and made the day it is used. 

3. Add working solution to dishes and incubate overnight (or until use) in 37°C.

12-well plate 

1 ml per well

6-well plate

2 ml per well

60 mm dish

4 ml per dish

4. Prior to use, wash each dish twice with sterile water. Allow to partially dry before use.

Cortical culture media (500 ml)
Neurobasal media (store in 4°C protected from light)

2% B-27 Supplement (10 ml of 50X stock; Gibco, Cat. # 17504)

250 μM L-glutamine (625 μl of 200 mM stock)

50 μg/ml Gentamicin antibiotic (or Pen/Strep)

Adjust pH to 7.2 and sterile filter.

When using B-27 as a supplement to Neurobasal, it is suggested that 25 μM (3.7 μg/ml) L-glutamate be added to the medium for the initial plating of primary hippocampal neurons. Subsequent medium changes after day 4 should be made without glutamate.
Improved long-term survival of hippocampal neurons may be obtained by the addition of 25 μM β-ME.
