Dissociated Spinal Commissural Neuron Cultures 

Before starting-out:

- Stuff to get:
1. Dissection media: 

2. Serum-free L15 (Invitrogen #41300-039)
3. L15 with 5% filtered serum (horse or goat). Serum reduces tissue sticking to tools

4. Plastic transfer pipettes (Fisher #13-711-7)

5. Clean tools

Two Dumont #5 Forceps (Fine Science Tools #91150-20)
Needle Holder (Fine Science Tools #26015-11) with sharpened Tungsten wire (Omega Engineering Inc #WW26020)
Spring Loaded Scissors (Fine Science Tools #91501-09)
Iris Scissors (Fine Science Tools #91460-11)
6. Ice bucket

7. Fetal bovine serum (FBS)

8. Pen/Strep (Invitrogen # 10378-018)

9. Glutamax (Invitrogen #35050-061)
- Yield: 

Dorsal half will give 750K (rat) or XXX (mouse)

Dorsal to DRZ will give ~300K (rat) or ~200K (mouse)

- For info on preparing cell culture substrates, see substrates procedure.

- Useful reference for culturing nerve cells: Banker,G. and Goslin,K. (1998). Culturing nerve cells. (Cambridge, Mass.: MIT Press)

- Reference for Neurobasal and B-27 culture media: Brewer et al, 1993 J. Neurosci. Res. 35, 567-576

Dissection:
   1. Removing Embryos from Rat:
- Euthanize pregnant rat 

- Create a C-section to expose embryos 

- Remove embryos by pulling on uterus between the sacs containing the embryos while cutting away anything that restricts their withdrawal. 

- Place in a Petri dish with cold serum-free L-15  

    2. Removal of Embryos from Sac

- With one forcep, hold the uterus between the sacs containing the embryos.  With the other hand cut with small scissors the clear top of the sac.  

- Expel the embryo with a gentle squeezing of the opposite side of the sac. 

- Use scissors to cut anything restricting embryo away

- Place embryos, using a cut plastic Pasteur pipette, into fresh serum-free L15

3. Removal of cord from Embryo:
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Remove tail, internal organs and the head
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Grab hold of notocord at rostal-most spinal cord and pull away caudally.
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Using closed forceps, push tissue away from the top of the spinal cord.
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Push away tissue from sides of the spinal cord.
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Push closed forceps between meninges and spinal cord and tear away meninges that cover the spinal cord
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Further push away DRGs from cord as far dorsally as possible.  This is important to prevent too much tissue from being pulled away in step 9.
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Cut away body on either side of the cord to leave only a small amount of tissue attached to either side of the spinal cord.
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Poke through and hold the ventral spinal cord with one pair of forceps and pull away dorsal tissue with the other forcep.
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Using a sharpened tungsten needle, cut dorsal half of the cord.
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Done! Transfer dorsal portion to a 1.5ml tube. Maintain on ice until dissociation (can leave at least 6hrs on ice)
	


Dissociating Cells:

1. Wash tissue once in 10ml of cold Ca2+/Mg2+-free Hanks’ 

2. Allow tissue to settle on bottom of tube (~5min) and remove supernatant.
** If tissue does not settle (can get trapped with bubbles), invert several times to shake loose. 

	First Night Media:

     - Neurobasal supplemented with:

- 10% IFBS
- 2mM Glutamine (1:100 of Invitrogen # 10378-018) 
- 100 units/ml Penicillin & 100 μg/ml Streptomycin (1:100 of Invitrogen # 10378-018)
     - 0.2μm filter using syringe

     - Pre-heat to 37°C (>10min)


3. Incubate at 37°C for 30min, inverting every ~5min


… while waiting, prepare:
1. First night media (see table to right): 

2. Pasteur pipettes: 

- Using a methanol flame, flame polish elongated glass Pasteur pipettes:

One small, where opening is just barely visible.
One large, with ~1mm opening.
- Rinse each Pasteur pipette in First night culture media to absorb protein to glass and thus reduce its stickiness

4. Remove tissue from 37oC (should have fallen apart into small pieces)
5. Spin @ ~300x g (setting #3) for >1min

6. If properly done, there should be no released DNA (visible as a viscous gel that does not pellet).  However, in the event it is present, it can be eliminated by adding 10μl of 0.2% DNases, inverting several times over a couple minutes and then re-centrifuging at 300x g for >1min. 

7. Remove supernatant.

8. With large flamed Pasteur pipette, add ~1ml of media

9. While avoiding bubble production, triturate with each pipette ~4x 

Counting and Tryptan blue:

1. Spin and dilute cells to an estimated density 1 million cells per ml with first night media 

2. Mix thoroughly

3. Remove 25(l of cells to 1.5ml tube containing 25(l of tryptan blue solution (Invitrogen # 15250-061)
4. Wait 4 minutes

5. Place 10μl onto a hemacytometer and count # of cells in a 4x4 field

6. Determine number of dissociated cells, using the following formula:

#  x 2 x 104 x volume (in ml)
	Defined Culture Media:

     - Neurobasal supplemented with:

- 2% B-27 (Invitrogen # 17504-044)
- 2mM Glutamine (1:100 of Invitrogen # 10378-018) 
- 100 units/ml Penicillin & 100 μg/ml Streptomycin (1:100 of Invitrogen # 10378-018)
     - 0.2μm filter using syringe

     - Pre-heat to 37°C (>10min) before adding


6. Remove amount of cells needed.  

For distantly separated cells on 12mm coverslips cultured in a 24 well-plate, culture 10 000 cells/well.

7. Dilute to appropriate volume and mix thoroughly

Culturing Cells:

1. Plate cells first night media (above text box)

Note: the presence of serum within the first night media may help differentiate cells into commissural neurons.
2. Culture O/N at 37oC with 5% CO2 before changing to a defined culture media (table to right).
3. Replace serum-free media every 48hrs.

http://www.geocities.com/simonwaynemoore/protocols.htm 
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