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Figure S1. Flow cytometry analysis of viability of cells after exposure of PBMCs to Cracow air 
pollutants (PM CRC). Gating strategy for lymphocytes identification. Lymphocytes were defined 
according to FSC vs. SSC parameters from PBMCs. Dot plots Annexin V-FITC vs. Propidium iodide 
(PI) show lymphocytes positive for Annexin V and PI in unstimulated control or cells stimulated 
with PM CRC in three different concentration (100, 10 and 1 µg/mL) to establish the non-toxic dose 
of air pollution for investigated cells. Shown are the data from one representative experiment using 
PBMCs from healthy donor. 
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Figure S2. Flow cytometry analysis of intracellular proteins characteristic for specific Th subsets 
after exposure of PBMC to Cracow air pollutants (PM CRC). (A) Gating strategy for CD4+ T cell 
identification. Lymphocytes were defined according to FSC vs. SSC parameters from PBMC and 
then Th cells were identified according to CD4 expression. (B) Dot plots (IFN-γ-FITC vs. IL-4-APC; 
IL-17A-PE vs. FoxP3-APC) show CD4+ T cells positive for IFN-γ, IL-4, IL-17A and FoxP3 in un-
stimulated control, cells stimulated with PMA (50 ng/mL) + ionomycin (100 ng/mL) (positive con-
trol) or stimulated with PM CRC (10 µg/mL). Shown are the data from one representative experi-

A 



 

3 

ment using PBMCs from healthy donor. The expression of intracellular proteins IFN-γ, IL-4, IL-17A 
and FoxP3 was analyzed by flow cytometry after the cells were stained with cocktail of fluores-
cently conjugated monoclonal antibodies, specific for IFN-γ (Th1); IL-4 (Th2); IL-17A (Th17); FoxP3 
(Treg). 
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Figure S3. Effect of PM CRC treatment on PBMCs production of TNFα and IL-6. PBMCs were 
stimulated with PM CRC for 3 hours, after which concentrations of TNFα (A – D) and IL-6 (E – H) 
in the culture supernatants were determined by Cytokine Bead Array from HD; healthy donors (A, 
E), and patients with AS (B, F), RA (C, G) and MS (D, H). Data are presented as median ± inter-
quartile range from 5 independent experiments for HD (A, E), 22 for AS (B, F), 8 for RA (C, G) and 
17 for MS (D, H). Differences between the groups were considered statistically significant at the 
following p values: p < 0.05; p < 0.001; p < 0.0001. 

 
Figure S4. Effect of the exposure of PBMCs to PM CRC on the ratio of Th1/Th2 cells by gender in 
patients and HD. After PBMCs stimulation, the frequency of Th1 and Th2 cells was quantified as 
the percentage of cells positive for IFN-γ and IL-4, respectively. The ratio of IFN-γ positive (%) to 
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IL-4 positive (%) CD4+ T cells (Th1/Th2) was calculated in HD (A) and patients with AS (B), RA (C) 
and MS (D Data are presented as median ± interquartile range from 7 independent experiments for 
females and 13 for males in HD (A) and AS (B) group, 7 for females and 4 for males in RA (C) 
group, for 10 females and for 6 males in MS (D) group. Differences between the groups were con-
sidered statistically significant at the following p values: p < 0.05; p < 0.01; p < 0.001; p < 0.0001. 

 

Figure S5. Effect of the exposure of PBMCs to PM CRC on the ratio of Th17/Treg cells by gender in 
patients and HD. After PBMCs stimulation, the frequency of Th17 and Treg cells was quantified as 
the percentage of cells positive for IL-17A and FoxP3, respectively. The ratio of IL-17A positive (%) 
to FoxP3 positive (%) CD4+ T cells (Th17/Treg) was calculated in HD (A) and patients with AS (B), 
RA (C) and MS (D). Data are presented as median ± interquartile range from 7 independent ex-
periments for females and 13 for males in HD (A) and AS (B) group, 7 for females and 4 for males in 
RA (C) group, for 10 females and for 6 males in MS (D) group. Differences between the groups 
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were considered statistically significant at the following p values: p < 0.05; p < 0.01; p < 0.001; p < 
0.0001. 


