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Measurement of Cytokines
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[Abstract] This protocol allows to measure the levels cytokines - such as VEGFs, CXCLs
cytokines, PDGF or FGF - from fresh samples but also frozen tumors. The advantage of this
method is to use very few micrograms of biological material and the protocol is carried out quickly.
Materials and Reagents
1. Fresh or frozen tumor tissues stored at - 80 °C
2. Extraction buffer (Life Technologies, catalog number: FNN0011)
3. Antifoam Y-30 Emulsion (Sigma-Aldrich, catalog number: A5758)
4. BCA protein quantification kit (Interchim, catalog number: MP2920)
5. ELISA kits (Peprotech or R&D System)
6. Tween-20 (Sigma-Aldrich, catalog number: P-7949)
7. BSA (Sigma-Aldrich, catalog number: A-7030)
8. Avidin-HRP conjugate solution (Sigma-Aldrich, catalog number: A-7419)
®

9. 10x Dulbecco’s PBS (Life Technologies, Gibco , catalog number: 14200-075)
10. ABTS Liquid substrate solution (Sigma-Aldrich, catalog number: A3219)
Equipment
1. Homogenizer such as Precellys (Ozyme BER1011S, France) or ultraturax
2. Centrifuge
3. 96 wells plates (DUTSCHER SCIENTIFIC, catalog number: 047632)
4. ELISA microplates (Nunc MaxiSorp, catalog number: 439454)
5. Luminoskan (Thermo Fisher Scientific, catalog number: 5210470)
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Procedures
1. 20 mg of fresh or frozen tumor tissues were resuspended in 200 μl of extraction buffer at
4 °C.
2. Tissues were mechanically ground using a homogenizer such as an ultraturax or a
Precellys. With ultraturax an antifoam solution as described by the manufacturer
(Sigma-Aldrich – antifoam Y-30 Emulsion) is used.
3. The homogenate was centrifuged for 10 min at 6,000 rpm, at 4 °C.
4. The supernatant was recovered. 10 μl supernatant is used to determinate the protein
concentration using a protein assay such as BCA. The sample can be stored at -80 °C.
5. Measurement of cytokines must be performed as described by ELISA kit manufacturer.
6. Dilute capture antibody with PBS to a concentration of 1 μg/ml and add 100 μl to each
ELISA pate well. Seal the plate and incubate overnight at room temperature.
7. Invert plate to remove capture antibody and blot on paper towel and wash plate 3 times by
adding 300 μl of wash solution (1x PBS - 0.05% tween-20). Invert plate to remove wash
solution and blot on paper towel.
8. Block plate by adding 300 μl per well of 1% BSA in 1x PBS. Incubate 1 h at room
temperature.
9. Invert plate to remove blocking buffer and wash plate 3 times as described in step 7.
10. Achieve an eight point standard curve using 2-fold serial dilutions of standard, in
extraction diluent solution (1x PBS - 0.05% Tween-20 - 0.1% BSA), and a high standard of
2,000 μg/μl is recommended.
11. Add 100 μl of standard or sample to each well in triplicate. Incubate at room temperature
for at least 2 h.
12. Invert plate to remove samples and standard and wash plate 3 times as described in step
7.
13. Dilute biotinylated detection antibody in diluent (1x PBS - 0.05% Tween-20 - 0.1% BSA) to
a concentration of 500 ng/ml and add 100 μl per well. Incubate at room temperature for 2
h.
14. Invert plate to remove detection antibody and wash plate 3 times as described in step 7.
15. Add 100 μl per well of Avidin-HRP conjugate diluted 1: 2,000 in diluent (1x PBS – 0.05%
tween-20 - 0.1% BSA). Incubate 30 min at room temperature.
16. Invert plate to remove Avidin-HRP conjugate and wash plate 3 times as described in step
7.
17. Add 100 μl of ABTS liquid subtrate to each well. Incubate at room temperature, 10 min, for
color development.
18. Determine the optical density of each well, using a microplate reader set to 405 nm.
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19. Average the triplicate readings for each standard, control, and sample and subtract the
average zero standard optical density.
20. Create a standard curve by plotting the mean absorbance for each standard on the y-axis
against the concentration on the x-axis and draw a curve through the points on the graph.
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