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ALTERNATIVE PROTOCOL OPTIONS
The protocol describes the shortest protocol to provide plasma samples adequate for analysis of cytokines. If the user intends to isolate ctDNA from these plasma samples further centrifugation steps are recommended to remove any residual cellular debris that could reduce the purity of small fragment ctDNA isolation (steps 4.1.1 to 4.1.4). Alternatively, the user could consider the use of blood collection tubes that stabilize white blood cells to minimize release of genomic DNA, resulting in contamination of ctDNA preparations. However, if samples are processed within 4 hours of the blood draw, blood collection tubes such as those used for PBMC collection, containing citrate or heparin as anticoagulants, provide samples of comparable quality to those obtained with EDTA tubes or tubes that stabilize white blood cells41,42. This protocol can also be used for metabolomics studies29,37.

Regarding PBMCs, our main endpoint in this protocol was to obtain PBMC pellets for protein lysate preparation. An alternative that can be included is to prepare resuspended PBMCs from step 3.8 as smears. For this, 5 µL drops of PBMC suspension can be smeared on charged glass slides, and when the liquid has dried out, they can be fixed in 10% neutral buffered formalin (NBF) and embedded in paraffin. Similarly, another option for downstream analysis of biomarkers is to produce PBMC blocks. PBMC pellets from step 3.7 can be directly fixed with NBF, gel processed, and paraffin embedded. The goal of the last two alternatives would be to study biomarkers by IHC methods. While there seems to be a preference for collection tubes that better preserve cell integrity23 or EDTA tubes, cells from step 3.7 can also be used for downstream isolation of CTCs22. Finally, one other possibility is the cryopreservation of PBMCs by gently re-suspending the PBMC pellet generated in step 3.7 in 1 mL of FBS supplemented with 10% DMSO and freezing them in pre-chilled cell-freezing boxes and storing them in liquid nitrogen (see step 3.10). This preparation results useful for evaluation of the immune function and immunophenotyping14,15,16 as far as the freezing process has been followed according to the guidelines and samples are stored in liquid nitrogen. Failing to store cells in liquid nitrogen will result in loss of viability over time.

If clinical sites report time constraints to perform the present protocol, changes can be implemented to improve these situations: centrifugation step 2.4 can be shortened to 20 minutes, and steps 3.3 to 3.6 could be removed. This could impact in the number of PBMCs recovered and a higher number of contaminating cells could be expected, however advantages and disadvantages should be carefully considered to implement these changes in the clinical protocol.

Another option presented in the protocol aims to improve the preservation of phosphorylated biomarkers if this is important for the endpoint analyzed. In this case, addition of phosphatase inhibitors to the PBS (step 1.5) in step 3.8 is highly recommended.

Another alternative method to ensure the small pellets are collected can be followed when a microcentrifuge is available at the clinical site. PBMC pellets obtained in step 3.7 can be directly transferred to the final labelled 1.5 mL cryovial by resuspending the cells in 1 mL PBS. Samples are centrifuged for 10 min at 300 x g, and all the supernatant above the cell pellet needs to be removed, without disturbing the pellet, using a micropipette or fine tip Pasteur pipette. The cryovial should be flash-frozen at this point. The benefit of this modification relies on the fact that a small cell pellet can be better visualized in a smaller tube.

