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Supplementary File S4
Protocol: Human Interferon-( ELISpot Assay

South African Tuberculosis Vaccine Initiative, University of Cape Town, South Africa, and Centre for Clinical Vaccinology and Tropical Medicine University of Oxford, UK
Last revision: December 2007
Questions: Willem.hanekom@uct.ac.za

REAGENTS

1. Sterile and Deionized H2O:
Stock: Supplied as 1-litre bottles. Store at room temperature.
2.
IFN-( Elispot kit (Company: Mabtech):
Stock: Anti-IFN-(: 1mg/ml. Biotin-anti-IFN-(: 1mg/ml. Streptavidin-ALP: 1mg/ml. 
Store at 4(C.
Working solutions:

i) Anti-IFN-(:
Working Solution:  This is the capture antibody. Prepare immediately before coating wells. Need 50ul per well, at a concentration of 15ug/ml (e.g., for 48 wells, need 2.4ml: make 2.5ml by adding 37.5ul stock antibody to 2,462.5ul coating buffer – see 5. below. For a final concentration is 15(g/ml add 50ul/well).
ii) Biotin-anti-IFN-(: 
Working Solution: This is the detection antibody. Prepare a 1:1,000 dilution in PBS. Need 50ul per well (e.g., dilute 5ul stock in 4,995ul PBS for 100 wells).
iii) Streptavidin-ALP:
Working Solution: Prepare a 1:1,000 dilution of the stock in PBS. Need 50ul per well (e.g., dilute 5ul stock in 4995ul PBS for 100 wells).
3.
Phosphate Buffered Saline (PBS) 10x:
Stock: Supplied as 1l bottles. Store at room temperature.

Working Solution: Dilute stock 1:10 in sterile water for 1X solution (e.g. 100ml PBS (10X) in 900ml sterile H2O or distilled H2O). Store at 4oC.
4. Tween 20:
Stock: Supplied as 500ml bottle. Store at room temperature.
Working Solution: Add 0.5ml Tween 20 stock to 1,000ml 1X PBS. Store at room temperature.

5.
Coating buffer (0.05M carbonate-bicarbonate buffer pH 9.6) 

Stock: Carbonate bicarbonate capsules. Store at room temperature 
Working Solution: Dissolve the contents of 1 capsule in 100ml PBS to obtain a 0.05M solution. Make sure that the carbonate bicarbonate is dissolved by gently mixing it until there is no powder residue left. Store at 4oC in the dark. 

6. 10% Foetal Calf Serum in RPMI (Blocking Solution):
i)
Foetal Calf Serum: 

Stock: Store at -20oC. 
Stock Solution: Thaw and dispense into 50ml aliquots.  Store at -20oC.   

ii)
RPMI:
Stock: Store at 4oC in the dark. 
Working Solution: Prepare a 1:10 dilution of thawed FCS in RPMI (e.g., dilute 10ml of FCS stock in 90ml RPMI).  Filter.  Store at 4oC in the dark.
7. Complete medium:
i)
RPMI: 

Stock: Store at 4oC in the dark. 


ii)
L-Glutamine:
Stock: Supplied as 50ml at 2mM concentration.  Store at -20oC.
Stock Solution: Thaw and dispense into 1ml aliquots.  Store at -20oC until needed.   

iii)
Sodium Pyruvate:
Stock:  Supplied as 250ml at 100mM concentration.  Store at 4oC.
Working solution: To make a 1mM solution of sodium pyruvate add 2ml sodium pyruvate to 200ml RPMI. 

iv)
FCS:
Stock:  Store at -20oC. 
Stock Solution: Thaw and dispense into aliquots of 50ml.  Store at 4oC

Working solution (complete medium): For 100ml: add 1ml L-Glutamine, 1ml 1mM Sodium Pyruvate and 10ml 10% FCS to 88ml RPMI. Store at 4oC.

8.
Developing kit:
Stock: Colour development buffer: 40ml (25X). Store at 4oC. Solution A:  20ml. Store at -20oC. Solution B:  20ml. Store at -20oC.
Working solution: Constitute by adding 4 volumes of colour development buffer to 1 volume of Solution A and 1 volume of Solution B. Mix and use within 15 minutes of reconstitution. Need 50ul of this solution per well.
9. PHA (Lectin, positive control):
Stock:  Supplied as 5mg of purified, salt-free lyophilized powder.  
Stock and working solution: Add to 10ml PBS for a concentration of 500ug/ml. Aliquot in volumes of 10ul.  Store at -80oC. In the assay, a final concentration of 10ug/ml is needed.  Add 2ul of stock solution to each well containing 200ul cells.
NOTE: Do not re-freeze thawed PHA.

10. PPD (mycobacterial positive control): 

Stock: Concentration of 1mg/ml.  Aliquot in volumes of 25ul and store at -80oC.

Working solution: Need final concentration of 20ug/ml. Add 4ul of stock to each well containing 200ul cells.
11.
BCG (mycobacterial positive control):
Stock: Supplied as intradermal BCG 20 dose vial (SSI, Copenhagen). Each BCG vial (lyophilised) contains between 2-8 X 106 colony forming units (CFUs); assume an average of 5 X 106 CFUs per vial. Store in the dark at 4oC.
Working solution: Carefully open the vial taking care not to spill any powder. Add 250ul of complete medium directly into the vial of lyophilized BCG. Replace the cap gently, and vortex gently for 10 seconds. The BCG vial has now been reconstituted to 5 X 106 CFU in 250ul, or 0.02 X 106 CFU/ul. Add 50ul of this BCG stock to 4,950ul of complete medium (BCG at 0.05 X 106 CFU/ul). Add add 10ul of this working solution per well for a MOI of 6. Discard stock in Sodium Hypochloride after use.

12. Other specific antigens:

Per vaccine assay, either peptide pools or protein antigens.
15.
Varidase (Group A streptococcus positive control):
Stock: Solution consists of SK:5,000U/ml and  SD:1,250U/ml.  Store at -20(C.
Working solution: Need final concentration of 250 U/ml SK and 62.5 U/ml SD. Add 5ul of stock per well.
EQUIPMENT/CONSUMABLES 

1.
Beckman Allegra 12 refrigerated centrifuge:


2. Class II Biohazard Hood:
3. Nitrile gloves:
4. Sarstedt sterile 2ml tube with screw cap: 
5.
Disposable sterile pipettes:

2ml, 5ml, 10ml, 25ml

6.
Sterilin 15ml conical tube: 

8. Wastech container:

9. Sterile 15ml polypropolene: 
10. Skan Stacker plate washer:

11. Immunospot ELISpot plate reader:

12. Gilson pipette and tips:

P-2, P-10, P-20, P200, P1000 

13.
Costar Multichannel Pipette:

14.
Eppendorf Multi Pipetto and Combe tips: 

15.
96 well elispot plates: 
PROCEDURES

NOTE:
Store all unused reagents at 4ºC away from direct light. 
1. Prepare Coating Buffer, Complete medium and Blocking Solution and store at 4(C.

2. Calculate the amount of wells to be coated. 

3. Add 50ul coating buffer containing 15ug/ml of anti-IFN-( capture antibody to each well using a repeat pipettor. 

4. Tap plate gently on sides to ensure even spread of coating buffer.

5. Incubate the plate at 4(C overnight on an even surface.

Note: Plate may be coated 1 week prior to use.

6. When needed, remove the plate from the fridge and place it in the hood.

7. Working in the hood, flick the coating solution out into a plastic container.

8. Wash the plate by dispensing 200ul 1XPBS into each well with a multi channel pipette and then flicking out the PBS after every wash. Repeat this 5 times. Make sure no bubbles are formed. If bubbles are formed, use a sterile pipette tip to pop the bubble without touching the membrane in the well.

9. Add 100ul 10% FCS in RPMI (Blocking Solution) to each well using a repeat pipettor. Check for bubbles and lightly tap the plate to make sure the solution is evenly spread. 

10. Incubate the plate for 2-4 hours at 37(C to “block” the membrane.

11. Prepare the antigens as indicated in ‘Reagents’ and store at 4oC.
12. Prepare a worksheet to indicate the position of respective samples and antigens.
13. Remove antigen from the fridge and allow equilibration.
14. Remove plate from incubator and place it in the hood.
15. Flick out the blocking solution into a plastic container. Do not wash.
16. Suspend isolated PBMC at 3x106 PBMC/ml.  Calculate how many ml are needed to allow 0.3 x 106 PBMC/100ul/well (e.g., for 50 wells 15 x 106 PBMC is needed in a 5ml volume).  Keep PBMC on ice.
17. Add 100ul PBMC suspension (0.3x105) to each well.
18. Make sure no bubbles are formed.
19. Add amounts of antigens as indicated in worksheet, to appropriate wells (e.g., PPD to final concentration of 20ug/ml, PHA to final concentration of 10ug/ml, Specific antigens, Varidase to final concentration of 250U/ml of streptokinase and 62.5U/ml of streptodornase). 

20. Incubate plate for 18hours at 37(C in 5% CO2 incubator.
21. Ensure that the plate is not moved during incubation period to prevent smeared spots from forming. 

22. Wash plate 5 times with 0.05% Tween 20 in PBS on Skan Stack washer. 

23. Add 50ul 1/1,000 dilution biotin-anti IFN-( antibody to each well using a multi pipettor. 

24. Incubate for 2 hours at room temperature in the dark.
25. Wash plates 5 times with 0.05% Tween 20 in PBS. 

26. Add 50ul of a 1/1000 dilution of streptavidin-ALP (alkaline phosphatase) solution to each well.
27. Incubate for 1 hour at room temperature.
28. Wash plates 5 times using Skan Stacker with 0.05% Tween 20 in PBS.
29. Add 50ul developing buffer to each well and incubate for 5-8 minutes at room temperature until colour (blue) develops.
30. Terminate the colour reaction by washing the plate in tap water 3-4 times.
31. Allow plate to dry on bench then read.

Note: Ensure that the numbers of spots in the unstimulated wells are subtracted from the final results.

LIMITATIONS OF PROCEDURE

1.
Movement of the plate during the incubation period causes spots to smudge.
2.
Exposure to direct light causes spots to fade therefore plates should be stored in the dark.

INTERPRETATION OF RESULTS

Pass/Fail/Inconclusive Criteria

1.
Positive control must be (50 spots/106 PBMC.
2. Negative control should ideally be 0 spots/106 PBMC.  If (0 and  (50 spots/106 PBMC subtract the negative control reading from the test count to correct for background staining.  If (50 spots/106 PBMC repeat the assay.
3. If ESAT6 or CFP10 peptide responses are positive, PPD should be positive. If not, the result will be “inconclusive”, and should be repeated.

4. Test results will be:

· Positive if ( 17 spots / 106 PBMC.  

· Negative if ( 17 spots / 106 PBMC
5. Contamination: 1. If one of the duplicate wells of one assay condition clearly appears contaminated, ignore that particular well and use the result from the second well. 2. If more than two wells clearly appear to be contaminated, repeat the assay. 3. If contamination has occurred in two or more wells of two successive screens, the study participant must be re-bled. 4. If contamination occurred in two or more wells after vaccination, frozen PBMC collected from the study participant may be used to repeat the assay.

CORRECTIVE ACTION

If the negative control fails repeat the assay.  Initiate a corrective action.  This may include: 

i)
Repeating the assay again with fresh working solutions

ii) Observing the performance of the assay
End of protocol. 






PAGE  

