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Effect of FGF2 and FCS on survival & proliferation of rat cortical astrocytes in culture 

Safety Note
All students must follow the instructions accurately and adhere to the principles of Good Laboratory Practice (GLP) at all times as set out below:

· Do not eat, drink, smoke or apply make-up.

· Wear a lab coat, and fasten it correctly.

· Do not pipette anything by mouth.

· Do not wear gloves in corridors.

· Always use the correct route for waste disposal.  All tissue culture plates, pipettes, etc must be placed in the Sterilin bags for autoclaving.

· Use eye protection when using MTS solution.

· Keep benches tidy and floor areas and corridors unobstructed.

· Know the drill for emergency evacuation.

· Know who are your nearest first-aiders.

· All Accidents and Dangerous Occurrences must be reported.

Cellular & Developmental Neurobiology 
Practical Protocols/Methodology

You will come to the practical each day already having planned your experiment.  These notes are for guidance, but each procedure will be demonstrated.

Thursday 1 November
Setting up astrocyte cell number assay

Remember to use the sterile technique as demonstrated.  Label the Pasteur pipette box, the boxes of blue and yellow Gilson tips and the bottle of DMEM provided as you will retain them for your own use throughout the practical.  Keep them sterile.  NB: NEVER use tips belonging to another group; ask if you need another box.
1. You will be provided with a flask of primary rat cortical astrocytes.  Look at them under an inverted microscope and make a note of their appearance.

2. In a sterile tissue culture hood aspirate the growth medium from the flask using a sterile Pasteur pipette.
3. With a sterile 5 ml pipette, add 12 ml of warmed trypsin solution to the flask, cap it (loosely), then place it in the 37oC tissue culture incubator (8%CO2) for 10 minutes to allow the cells to round up and detach from the bottom of the flasks.

4. [During trypsinisation, make up 12 ml of DMEM containing 10% FCS ready for neutralizing the trypsin (step 5).  Also make up enough DMEM/0.5% FCS for diluting cell suspension and plating the cells into 96-well plates (steps 7 & 9).]
5. Remove the flasks of trypsinising cells (step 3) from the incubator & check under the inverted microscope that the cells have indeed rounded up and are detaching.  If in doubt, put them back in the incubator for a further 5 minutes.  When you are happy the cells are detaching, add 12 ml of DMEM containing 10% FCS to neutralise the trypsin (holding the flask vertical) and gently triturate about five times to detach the cells (holding the flask at an angle of ~45o).  Check under the inverted microscope that most cells have indeed detached (tightly capping the flask first, before placing horizontally), and if they have not, further triturate until they have.  
6. Transfer the 24 ml of cell suspension to a sterile Universal tube (in the tissue culture hood) and place in a bench-top centrifuge (remember to use a balance tube).  Centrifuge the suspension at 1000 RPM for 5 min to pellet the cells.

7. CAREFULLY aspirate the trypsin/medium from the cell pellet using a Pasteur pipette (making sure you do not disturb/suck up the pellet).  Add 5 mls of DMEM/0.5% FCS (made up in step 4) and resuspend the pellet by triturating up and down firmly approximately twenty times (or more) with a sterile 10 ml pipette.  The trituration should be vigorous (to achieve a single-cell suspension), but minimize bubble formation.  Using the same pipette, remove a few drops of the cell suspension and transfer to a sterile Bijou tube.

8. Using a sterile tip and Gilson pipette, transfer some (~ 20 µl) cell suspension from the Bijou tube to fill the haemocytometer chamber by capillary action.  Determine the number of cells per ml in your cell suspension using the haemocytometer and your inverted microscopes. Discard the cells remaining in the tip and Bijou tube into a Sterilin bag.  

9. Once you have determined the number of cells per ml in your cell suspension, dilute it down using DMEM/0.5% FCS to give the final number of cells per ml necessary to give you the number of cells you need per well (in 50 µl for 96-well plate). 

10. Add 50 µl of cell suspension to the 96-well plate wells (including Day 0 – see point 11) according to your plan BUT DO NOT ADD CELLS OR ANY MEDIUM TO A1 AS THIS WILL BE USED AS A BLANK.   ON THE DAY EACH PLATE IS READ, 100 µl DMEM & 20 µl MTS WILL BE ADDED TO A1.
N.B.If you have unallocated wells on the test plates and surplus cell suspension, it is worth plating cells in a few extra wells [but not A1!], in case anything goes wrong and extra wells are needed.  If they are not then needed, you haven’t lost anything; just don’t add anything to them on Day 2, and don’t bother adding MTS.

11. Remember to add the cell suspension to ~ 8 wells of your Day 0 96-well plate too.  The cells on this plate will be representing starting cell number, so make sure that these wells are plated from the SAME cell suspension that you are plating on the test plates, and ideally plate cells on the Day 0 plate after one of the test plates [not right at the beginning or end]).  

NB:

(a) If you are planning to switch some cells to DMEM [no FCS] on Friday, then you need to plate an additional ~8 wells on the Day 0 plate.  For these wells, on Friday you will remove the 50 µl of medium and replace with 100µl DMEM before adding MTS.  The reason for this is that a small number of cells are removed with the culture medium, so there needs to be a Day 0 control treated exactly the same way – see me if you do not understand).  
(b) If you will be testing different cell densities on your test plates, make sure that these are also represented on your Day 0 plate.
12. Label plates with your group name, whether in Group X or Y, info that will distinguish your plates from each other, and place them in the incubator until the next day.
Friday 2 November
N.B 
Section (b) will take up the most time and concentration on Day 2.
Section (a) is simple and straightforward, and will take up less time.  Quickly get it out of the way to focus on section (b).  

(a)
Assaying starting astrocyte number using MTS assay (‘Day 0 Control’)
1.
Check cells are healthy (ask a demonstrator if in doubt).

2.
To your ‘Day 0 control’ plate, add 100 µl DMEM to well A1 to act as a BLANK.  
3.
If you have a set of Day 0 control wells for ‘no FCS’ conditions, then the 50 µl of medium should be removed from these wells and replaced with 100 µl DMEM.

To all other wells containing cells, add 50 µl DMEM to make the volume up to 100 µl in all wells to be assayed.












4.
Work out what volume of MTS you require (20 µl/well), and ask a demonstrator to dispense it into a Bijou tube for you.  COSHH note: Vinyl gloves must be worn when handling MTS solution, and safety glasses worn.  

5.
Carefully add 20 µl of MTS solution to the 100 µl medium in each well you want to assay, including the blank.  Ensure that the WHOLE 20 µl ends up in the 100 µl of DMEM each time, not left on the side of the well.  This does not have to be done under sterile conditions, so should be done on the bench rather than in the tissue culture hood.  
6.
Replace the plate in incubator, clearly labelling it with your name and the time of MTS addition.  I will read your plate in an ELISA plate reader at 490 nm after exactly 3 hours.

(b)
Adding growth factors/inhibitors to astrocyte cell number assay

You should have already worked out all your dilutions and know exactly what you are doing.
1. Check cells are healthy (ask a demonstrator if in doubt).

2. Carefully make up all the growth factor and inhibitor dilutions in the DMEM/%FCS medium that will give you your planned final basal medium/media, according to your plan.  Obtain growth factor & inhibitor aliquots from a demonstrator.  
3. Carefully add medium containing growth factors and inhibitor solutions to appropriate wells of your 96-well plate(s) according to your plan.  (Ensure that you keep well A1 of 96-well plates empty for later use as a blank.)  REMEMBER THAT YOUR FINAL VOLUME SHOULD BE 100 µl TOTAL PER WELL for 96-well plates.  Place plates in the incubator and leave until Monday.
Monday 5 November
Assaying astrocyte number using MTS assay 

1. Check cells are healthy (ask a demonstrator if in doubt).
2. If OK, add 100 µl DMEM to well A1 for use as a BLANK on each plate to be read.

3. Work out what volume of MTS you require (20 µl/well), and ask a demonstrator to dispense it into a Bijou tube for you.  COSHH note: Vinyl gloves must be worn when handling MTS solution, and safety glasses worn.  
4. Carefully add 20 µl of MTS solution to the 100 µl medium in each well you want to assay, including the blank.  









(Ensure that the WHOLE 20 µl ends up in the 100 µl of DMEM each time, not left on the side of the well.  This does not have to be done under sterile conditions, so should be done on the bench rather than in the tissue culture hood.)  
5. Replace plates in incubator, clearly labelling with your name and the time of MTS addition.  (I will read the plate in an ELISA plate reader at 490 nm after exactly 3 hours.)

