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Supplementary File S3.

Protocol: Short term whole blood stimulation for an intracellular cytokine assay, for measuring soluble cytokines in plasma, and for measuring cytokines on an mRNA level.
South African Tuberculosis Vaccine Initiative, University of Cape Town, South Africa

Last revision: December 2007
Questions: Willem.hanekom@uct.ac.za

Note: This protocol is of stimulation steps only. 
For flow cytometric steps (intracellular cytokine assay), please refer to the following publications:

1. Hanekom WA, Hughes J, Mavinkurve M, Mendillo M, Watkins M, Gamieldien H, Gelderbloem SJ, Sidibana M,  Mansoor N, Davids V, Murray RA, Hawkridge A, Haslett PA, Ress S, Hussey GD, Kaplan G. Novel application of a whole blood intracellular cytokine detection assay to quantitate specific T-cell frequency in field studies. J Immunol Methods. 2004 Aug;291(1-2):185-95. (Also contains more details on stimulation steps.)
2. Soares AP, Scriba TJ, Joseph S, Harbacheuski R, Murray RA, Gelderbloem SJ, Hawkridge A, Hussey GD, Maecker H, Kaplan G, Hanekom WA. Bacille Calmette Guerin vaccination of human newborns induces T cells with complex cytokine and phenotypic profiles. J Immunol. J Immunol. 2008 Mar 1;180(5):3569-77.

3. Scriba TJ, Kalsdorf B, Abrahams DA, Isaacs F, Hofmeister J, Black G, Hassan HY, Wilkinson RJ, Walzl G, Gelderbloem SJ, Mahomed H, Hussey GD, Hanekom WA. Distinct, Specific IL-17- and IL-22-Producing CD4+ T Cell Subsets Contribute to the Human Anti-Mycobacterial Immune Response. J Immunol. 2008 Feb 1;180(3):1962-70.

OVERVIEW

Undiluted whole blood is incubated immediately after collection, with protein, peptide, whole bacterial or viral antigens. The optimal duration of incubation depends on the antigen, and should be determined beforehand, for intracellular cytokine detection, for plasma cytokine detection, and for detection of mRNA. Antigen dose may also differ from similar PBMC-based assays, and should be titrated beforehand. 
This protocol is written for a 12-hour assay, which is the optimal duration of incubation for an intracellular cytokine assay when BCG is the antigen. Plasma is collected after 7 hours’ incubation – this plasma is cryopreserved for later determining levels of soluble cytokines by ELISA. At this time point Brefeldin A is added to capture cytokines intracellularly. After 12 hours an aliquot is removed and processed with 2 reagents for cryostorage to ultimately generate RNA for RT-PCR analysis of cytokine expression. The rest of the blood is processed to generate fixed, stimulated white cells that may be cryopreserved for later analysis of cell-specific cytokine expression.  

REAGENTS

1.
Antigens


i)
BCG (SSI, Copenhagen)

Stock: Each BCG vial (lyophilised) contains 2-8 X 106 colony forming units (CFUs); we assume an average of 5 X 106 CFUs. Store in the dark at 4oC.
Working Solution: Reconstitute within 18 hours prior to incubation. Work in the laminar flow hood. Remove metal ring with a vial opener. Tap the upright vial on the laminar flow hood surface 5 times in order to get most of the powder into the bottom of the vial. Slowly remove rubber stopper with a forceps and place stopper on laminar flow surface, inside up. Try not to allow any of the powder on the cap to fall off. Add 250ul RPMI directly to 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 CFUs in 250ul, or 0.02 X 106 CFUs/ul.

Incubate 60ul (12 x 105 organisms) with 1ml whole blood.

ii)
SEB (Staphylococcal Enterotoxin B) (positive control):

Stock: Supplied in 1mg vials. Handle with care – know hazards of SEB. 
Stock Solution: Work in the laminar flow hood. Reconstitute by adding 1ml 1XPBS directly to the vial to give a working solution of 1mg/ml. Store in 25ul aliquots at –20oC until use. Do not thaw and refreeze.

Working Solution: Prepare within 18 hours of use. Work in the laminar flow hood. Dilute 25ul stock solution in 225ul 1XPBS (i.e., a 1:10 dilution) for a 100ug/ml working solution. Use at a final concentration of 1ug /ml; i.e., incubate 10ul working solution with 1ml whole blood.
Note: May keep reconstituted working solution at 4°C for up to 1 month. Do not freeze/thaw stock more than once.
iii)
Specific antigens
May use protein, peptide or whole bacterial/viral antigens; requires titration for optimal dose.
2.
Co-stimulatory antibodies (for stimulation step):

Stock: Each antibody is supplied as 1mg/ml in a volume of 200ul. Store at 4°C.

Working Solution: Prepare <18hours of incubation. Prepare a 1:20 dilution of each antibody in 1XPBS. For example, 20ul anti-CD28 and 20ul anti-CD49d in 360ul 1XPBS. Vortex. The concentration of each co-stimulant is now 50ug/ml. The final concentration required is 0.5ug/ml, i.e., use 10ul working solution in 1ml blood.
Use of costimulants enhances specific expression of some cytokines like IFN-gamma, while expression of others like IL-10 may be suppressed. 
3.
Brefeldin-A: Stock: Supplied in 5mg vials (powder). 
Stock Solution: Work in the laminar flow hood. Reconstitute with 1ml DMSO to give a stock solution of 5mg/ml. Store in 20ul aliquots at –20°C; do not refreeze after thawing. 
Working Solution: Work in the laminar flow hood. Dilute stock solution 1:10 in sterile 1XPBS, e.g., 180ul 1XPBS + 20ul BFA in DMSO for a working dilution of 0.5mg/ml, or 5ug/10ul. Do not store. Use at a final concentration of 10ug/ml, or 20ul in 1ml whole blood.
4. Phosphate Buffered Saline (PBS):

Stock: Supplied as 10XPBS concentrate. 
Stock Solution: Store at room temperature.
Working Solution: Work in the laminar flow hood. Dilute 1 part stock with 9 parts sterile water. Store at 4°C.
5.
Sterile water: 
Stock: Supplied as 1-litre bottles. 
Stock Solution: Store at room temperature.
6.
20mM EDTA in PBS:
Stock: Supplied as a powder. Store at room temperature as supplied.
Working Solution: Prepare a 20mM solution by slowly adding 7.44g to 1l or 0.744mg to 100ml 1X PBS, with constant mixing (do not mix too fast as this causes clumping). pH adjustment is not required. Store at 4ºC.

Use at a final concentration of 2mM, e.g., 100ul in 1ml blood.
7.
FACS Lysing Solution: 


Stock: Supplied as 10X solution. Store at room temperature

Working Solution: Dilute to 1X in double distilled H20 prior to use. Store and USE AT ROOM TEMPERATURE.
Use working solution at 10x the volume of the blood to be treated.
8. Cryo-solution:
10%DMSO in PBS. 
DMSO stock: Supplied as Analar grade in 100ml bottles. Store at room temperature.

Working Solution: To 180ml PBS add 20ml DMSO stock solution. Store this working solution at 40C in the dark (i.e., wrapped in foil).

9.
Iso-propyl alcohol:

Stock: Supplied as 2.5L bottle. Store at room temperature in flame proof cabinet.
10.
QIAmp RNA Blood Mini Kit (EL buffer, RTL buffer)

Stock: Store at room temperature

Working Solution: EL Buffer: Use as is and store at 4oC once opened. RLT buffer: Work in a fume hood to add 60ul β-ME per 6ml RLT buffer; NOTE: newer QIAmp kits do not require reconstitution – refer to the package insert.
11.
β-mercaptoethanol (β-ME)

Stock: Store at room temperature. 


EQUIPMENT

1.
Protective clothing:

Local Supplier: MSA Campbell Gardwell,

i)
Eye protection: Fog-free goggles 

A.O.H.4 Bowgard for Visor 

Polycarbonate Visor 


ii)
Cryo-gloves: Mappa Temp tec elbow length gloves 




iii)
PVC apron: Heavy duty 
2.
Minus 800 C freezer: 
3.
Mr Frosty: 

Nalgene 
Note: The Mr Frosty must be kept at room temperature to be ready for use. The isopropyl alcohol in the Mr Frosty must be changed after 5 freeze cycles.  
4.
Cryo tubes: 

Internal thread and rubber gasket, Corning
5. Disposable pipettes:


10ml, 5ml, 2ml 

6. Sarstedt microtube:

1.5mL, skirted, polypropylene (red white and blue top)
7. Falcon tube 2054:

4ml polystyrene FACS tubes

8.
Programmable Waterbath:

This waterbath should be programmable to switch off at a certain time. It is not necessary to having cooling capacity. 





 
9.
Vortex: 

10.
Allegra 12 Refrigerated Centrifuge:
11.
Gilson pipettes and tips (yellow and blue):

P1000, P200, P20

12. Gilson pipette aid:
13.
Eppindorf multi-pipettor and combi tips:
PROCEDURE
1.
PREPARATION OF SAMPLE TUBES 
1. Prelabel the Sarstedt microtubes, as well as additional tubes for preparation of the working solutions of the co-stimulants, SEB (positive control), BCG (mycobacterial control), and specific antigens; prepare these working solutions, and keep on ice.
2. Add co-stimulants and specific antigens to specimen tubes.
3. Place the tubes in an appropriately labelled cooler box (2-8(C) until use. Do not store for >18 hours.
2.
BLOOD COLLECTION

1. Bring Sarstedt tubes to room temperature.

2. Collect sodium-heparinised blood from participant.

3. Immediately add required volume of blood to each tube. Vortex.

If pipettors are not available in the field, blood may be added drop-wise from a heparinised syringe used to collect blood, to the 1ml level on the tube. Working in a sterile cabinet is not necessary for successfully completing this short term assay. The blood volume may be adjusted according to the participant population and ultimate application.  
4. Incubate in portable 37°C incubator, and transport to the lab.
3.
SAMPLE PROCESSING IN THE LAB, INCLUDING HARVESTING OF PLASMA
1. Set the programmable water bath to 37°C and allow it to reach temperature.
2. When the samples arrive, transfer the Sarstedt tubes to the water bath.  

3. Use a separate programmable water bath per 1 hour period in which blood was incubated, e.g., group all sample sets that were incubated between 08H30 and 09H30 into one water bath, and between 09H30 and 10H30 in another, etc. 
4. After 7 hours of incubation, remove an aliquot of plasma from each tube and place it in to appropriately prelabelled cryotubes; store at -80°C until analysis for soluble cytokine markers.

5. Prepare fresh Brefeldin-A just before the samples have been incubating for 7hrs. Add Brefeldin-A. Recap the tubes and vortex them on low for 10 seconds.
6. Place the sample in a rack in a programmable waterbath.

7. Set the water bath to switch off after 12 hours’ incubation.

Note that incubation times may differ according to antigen – some antigens require 6 hours only for optimal intrecellular cytokine expression. We always add Brefeldin A for the last 5 hours of incubation. Should plasma only be collected, incubation periods may differ and brefeldin A is not added.
3.
HARVESTING FOR CELLULAR ANALYSIS (the following morning)
1. Harvest always at exactly the same time after the water bath has switched off (we use 10 hours later).

2. Pipette up and down and remove an aliquot of the blood to prelabelled tubes for RNA processing (see 4. Processing for RNA below).

3. Add 2mM EDTA to the tubes; take into account remaining volumes. Vortex on high for 10 seconds and incubate at room temperature for 15 minutes and vortex on high again for 10 seconds.

4. Add to the blood 10X the volume FACS Lysing solution in prelabelled tubes. Vortex and incubate at room temperature for 10 minutes.
5. Spin the tubes at 400g for 7 minutes at RT.

6. Decant the supernatants of the samples in falcon tubes, add 500ul freezing medium and transfer to a cryotube.

7. Place the samples in a Mr Frosty and in the -80(C.
3.
PROCESSING FOR RNA
1. Add 5X the removed blood volume EL buffer to newly labelled tubes. Vortex on high for 10 seconds and then incubate for 20 minutes on ice.

2. Spin the tubes at 400g for 10 minutes at 4oC.
3. Completely remove and discard the supernatant.

4. Add 2X the original blood volume EL buffer and vortex for 10 seconds on high.

5. Spin at 400g for 10 minutes at 4oC and completely remove and discard the supernatant.

6. Add 600ul (refer to packacke insert for volume!) RLT buffer containing β-ME and mix by pipetting up and down.
7. Transfer to cryotubes and store at -80 oC.
Note that incubation times for mRNA measurements vary – blood may also be removed earlier during the incubation.
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