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In vitro Culture of Human PBMCs
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[Abstract] Peripheral blood mononuclear cells (PBMCs) consist of chiefly of lymphocytes and
monocytes. Purified PBMCs are used in vitro to evaluate a variety of functions of lymphocytes viz;
a) proliferation to mitogenic (PHA, Con-A) stimulation, b) monitoring of prior sensitisation in
antigen recall assays by scoring lymphocyte proliferation, c) immunophenotyping for surface
markers as well as intracellular molecules in monocytes and lymphocytes etc. Activation of
monocytes/macrophages by small molecules, cytokines and pathogen components can also be
monitored. PBMCs can also be used for a variety of structural and functional studies for
addressing issues in human immunology such as scoring for apoptosis and production of

cytokines as well as other mediators in vitro.

Materials and Reagents

Freshly collected heparinised blood

Ficoll Histopaque (Sigma- Aldrich, catalog number: 10771)

Sterile PBS or Dulbecco's modified eagle medium (DMEM) (catalog number: P-04-03590)
Pencillin-streptomycin solution (Sigma- Aldrich, catalog number: P4333)

W. B. C. diluting fluid (Qualigen, catalog number: 42425)

Fetal bovine serum (Pan Biotech, catalog number: 1302-P100402)

Trypan blue (Mediatech, catalog number: 193)
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DMEM supplemented with 1% of Pencillin-streptomycin solution and 10% FBS (see

Recipes)

Equipment

Centrifuge machine with swing-out bucket rotors (Eppendorf, catalog number: 5810 R)
Heparin vials (BD Biosciences, catalog number: 367886)

Sterile 15 ml centrifuge tube

Auto pipettes

200 pl and 1 ml tips

24 well cell culture plate (TPP Techno Plastic Products, catalog number: 20090123)
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7. Haemocytometer
Tissue culture hood
CO, incubator

10. Microscope
Procedure

1. Collect about 4 ml of human venous blood sample in heparinised vials (BD Biosciences)

and mix well by gently inverting the tubes several times.

Isolate human PBMCs by gradient centrifugation using Ficoll-Histophaque.

Wash cells (centrifuge at 100 x g for 10 min) with 10 ml of sterile Dulbecco's modified
eagle medium (without FBS) twice.

Note: Cold DMEM is not used routinely for washing lymphocytes from culture cavities
while setting up cultures. Rather when monocytes bound tightly to plastic cavities are
needed to be harvested pre-chilled DMEM can be used.

4. Discard medium and re-suspend the cell pellet in 1 ml of sterile Dulbecco's modified
eagle medium.

5. Count cells by haemocytometer using W.B.C. diluting fluid: Add 10 pl of cell suspension
to 190 pl of W.B.C. diluting fluid and mix well. Load the cell suspension in a
haemocytometer and count the cells. Adjust cell concentration at 1 x 10° cells/ml with
Dulbecco's modified eagle medium supplemented with 1% of Pencillin-streptomycin
solution and 10% FBS. The approximate yield of cells from 4 ml of blood varies between
10"-10°,

6. Seed 500 pl of cell suspension in a 24 well culture plate.

Note: Monocytes in PBMCs get attached to the plastic in about 2-3 h when incubated at
37 °C. Longer incubation will result in firm attachement. Lymphocytes are not glass
adherent and they will be mostly in suspension and can be removed by mildly flushing
the wells with medium and/or buffer. Such treatment will keep the monocytes firmly
attached to the surface of culture plates.

7. Cells can be treated with different antigens for different period of times and the

supernatants can be analysed for cytokine levels. The cells can be analysed for
phenotypic change, apoptosis or proliferation.
Note: PBMCs are primary cells and cannot be cultured for more than one passage under
normal conditions. Lymphocytes of PBMCs can be made to proliferate in vitro by
mitogens e.g., Phytohaemagglutin or Concanavin-A etc over a period to 72-96 h.
Monocytes generally are end cells and do not proliferate. In absence of mitogens the
proliferation of PBMCs will be negligible.
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Recipes

1. Dulbecco's modified eagle medium supplemented with 1% of Pencillin-streptomycin
solution and 10 % FBS.

Technical notes

1. Viability of the isolated PBMCs needs to be monitored add 200 pl of cell suspension to
200 pl of 0.4% of trypan blue solution and incubate for 15 min. Cheque for viability of
cells by trypan blue staining and score under a microscope using haemocytometer (cells
taking up a blue stain are dead cells).

2. Calculate percentage viability as follows:

Cell Viability = total Viable cells/ total cells x 100

3. Cell suspension having more than 95% viability should be used for culture.
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