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In order to generate cytotoxic T cells you need to set up a "large scale" MLR in 24-well tissue culture trays using a protocol similar to that described in Section 4.1. Mixed cultures of stimulator [F1(C57B x BALB/c) hybrids (H-2b/d)] and responder cells [parental C57B (H-2b)] will be established for use in the following week. 

A. 
Reagents and Materials
· Laminar flow hood

· Responder and stimulator cells from MLR

· Cell Medium (CM) i.e. RPMI 1640 with FCS

· Plastic dishes and Sterile 24-well trays

· 37°C 5% CO2 incubator

· 96-well tissue culture tray containing J774 macrophage cell line (H-2d haplotype)

· Laminar flow hood

· Activated lymphoblasts from the “Generation of Cytotoxic T Cells” experiment

· Serum-free medium (RPMI medium without FCS)

· Dilutions of -Thy1.2, -CD4 and -CD8 (TIB150) mAbs

· 1/10 dilution of rabbit serum (source of complement)

· Cell Medium (CM) i.e. RPMI medium with 5% FCS

· Rat anti-mouse monoclonal antibodies

· 37°C 5% CO2 incubator

· Inverted light microscopes

· 70% EtOH

· PBS wash solution

· Crystal violet stain solution

· 33% acetic acid solution

· Dynatech microplate reader set at 570 nm

B. Method
Generating cytotoxic T cells

1.
Using cell suspensions prepared in by MLR, add 1 mL of each of responder and stimulator cells (with each at an initial concentration of 2 x 106 cells/mL) to as many wells as possible in a 24-well plate.

2.
Incubate at 37°C for 5 to 6 days in a sealed 7% CO2 gassed box. Ideally this should yield approximately 5 x 107 cells.

3.
The cytotoxic activity of the harvested cells to the allogeneic murine macrophage cell line, J774, will be measured next week.


Lymphocyte depletion assay

Work in pairs. You may work on the lab bench for this protocol.

1. Pool the lymphoblasts from the “Generation of Cytotoxic T Cells” experiment from your 24 well plate(s) into a 50 mL Falcon tube. 

· Use a P1000 pipette loaded with a sterile plugged tip.  Aspirate and dispense the contents of each well 4-5 times to free the cells from the bottom of the tray before you transfer it into the 50 mL tube.  

· Lymphoblasts are very adherent.  Check that no cells are left behind by looking at the wells under an inverted light microscope. If there are, you may need to repeat the previous step a few more times. (check with demonstrator before proceeding to the next step)

2. Wash the cell suspension in the 50 mL tube twice in 10 mL of serum-free medium (SFM) 

· Perform your centrifugations at 1,000 rpm for 5 min in the Beckman GS-6R centrifuge.

· After resuspending the cell pellet in 10 mL of SFM from your 1st wash, take an aliquot to determine the cell viability.

· Resuspended the cell pellet from the last wash in SFM to a concentration of 1 x 106 cells/mL.

3. Dispense the 1 x 106 cells/mL cell suspension into 5 x 1 mL aliquots into 10 mL yellow cap sterile tubes

4. Centrifuged at 1,000 rpm for 5 min in the Beckman GS-6R centrifuge. Discard the supernatant. 

5. Resuspend cell pellets with the following:

	No of lymphoblasts already in the tube
	Diluted mAb
	Diluted rabbit serum

	1 x 106
	500 µL -Thy1.2
	500 µL

	1 x 106
	500 µL -CD4
	500 µL

	1 x 106
	500 µL -CD8
	500 µL

	1 x 106
	500 µL of SFM
	500 µL

	1 x 106
	1,000 µL of SFM
	0 µL


6. Mixed each suspension gently. Incubate for 90 min in a 37°C water bath with remixing by inversion every 15 min.  

7. Wash the cells in each of the 5 tubes 2x in 2 mL of SFM and then resuspended the pellet from the second centrifugation in 1 mL of CM (we are assuming that there was no loss of cells from the 1 x 106 cells/mL suspension).

Cytotoxicity assay
Work in 3 groups of student pairs. You may work on the lab bench for this protocol.

1. Depending on whether the technician has prepared 3 or 1 concentrations of J774 cells/tray, you will either have to start at step 1a or 1b.

For each tray, the J774 cells have only been dispensed into columns 2 to 10. Columns 1, 11 and 12 are empty (see tray layout below).

1a) Three 96-well tissue culture trays containing J774 cells are provided for you with 100 µL of cell suspension at 5 x 103, 1 x 104 and 2 x 104 J774 cells/well. Choose amongst your group as who will take which tray.

This is unusual but whatever tray you have chosen, work out all calculations in step 2 as if you have 1 x 104 J774 cells/well. For example, if you picked the 2 x 104 J774 cells/well treat it as if you were given the tray that has 1 x 104 J774 cells/well. Proceed to step 2.

1b) J774 cells have been provided at only 1 x 104 J774 cells/well. Go to step 2.

2. Using the 1 mL of 1 x 106 cells/mL suspension you prepared earlier, make dilutions of your treated lymphoblasts so that you will end up with ratios of lymphoblasts:J774 at 10:1, 5:1, 1:1 and 0.1:1. 

· Prepare 500 µL of each dilution in CM as you will dispense 100 µL/well in quadruplicates.

· Please check your calculations with your demonstrator before proceeding to the next step. Note: if the first step in performing your 10:1 calculation is to do a 1/10 of the 1 x 106/mL then you are not heading in the right direction. Think!

3. Add 100 µL of your activated lymphoblast cell suspensions to the wells in quadruplicates at the following lymphoblast:J774 ratios: 10:1, 5:1, 1:1 and 0.1:1 according to the tray layout below. 
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	J774 cntrl
	Lymphoblast treated with
-Thy1.2
	Lymphoblast treated with
-CD4
	Lymphoblast treated with
-CD8
	Lymphoblast treated with rabbit serum
	Lymphoblast only


4. Make sure all wells in Columns 2, 11 and 12 are topped up with CM to 200 µL. Do not add anything to wells in A1-H1 (This is your spectrophotometer blank).

5. Incubate the tray at 37°C for 24 h in the presence of 5% CO2. 

Quantification of in vitro cytoxicity

1. Flick off culture supernatants from the 96-well-tray that you prepared in Section 5.1.

2. Immerse-flick the tray twice in PBS to remove any cell debris. Dead cells will not be adherent to the plastic tray.

3. Invert the tray and tap it gently onto a paper towel to remove excess liquid before proceeding.

4. Add 100 µL of 70% EtOH to ALL wells - leave for 1 minute. This step fixes the cell monolayer onto the plastic tray. (Flammable – no ignition sources)
5. Flick off the 70% EtOH, invert the tray and tap it gently onto a paper towel to remove excess liquid before proceeding. (Flammable – no ignition sources)
6. Add 100 µL of crystal violet stain to ALL wells and leave at room temperature for 20 min. This step stains all fixed cells.

7. Perform the following step by a sink. Please leave the tap running for this step. Flick off stain and immerse-flick the tray in PBS 3 times until residual crystal violet has been removed. 

8. Invert tray and tap it gently onto a paper towel to remove excess water before proceeding.

9. Please wear safety glasses from this step on. Add 100 µL of 33% acetic acid solution (lysing agent) to ALL wells and leave for 30 min. This step solubilizes the stained cell monolayer into a transparent debris-free solution.

10. Measure the absorbance of each well at 570 nm.

11. Discard your used microtitre tray in a RED labelled bin.

PPE required: Gown, closed shoes, gloves and eye protection, centrifuge procedures supervised by demonstrators – Spill Procedures may apply and will be supervised by demonstrators








