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SUPPLEMENTARY MATERIALS

Circulating low density neutrophils of breast cancer patients are 
associated with their worse prognosis due to the impairment of 
T cell responses

Supplementary Figure 1: Neutrophil-to-lymphocyte ratio is not a predictive factor of breast cancer response to 
neoadjuvant chemotherapy. (A) Quantification, by flow cytometry, of the lymphocytes and the total neutrophils in the whole blood of 
non-metastatic breast cancer patients (n = 48). (B) The quantification performed in (A) was used to calculate the neutrophil-to-lymphocyte 
ratio (NLR) in healthy donors (HD, black bar, n = 7) and in breast cancer patients with response to neoadjuvant chemotherapy (R, white 
bar, n = 17) and without response to this treatment (NR, red bar, n = 14). Data are represented as mean ± SEM.



Supplementary Figure 2: Breast cancer patients with higher percentage of tumor-associated neutrophils have a worse 
progression free survival. The percentage of neutrophils present in biopsies and surgical specimens of breast cancer patients was 
calculated by flow cytometry and the median value obtained (6.19). The patients were divided in two groups, using this median value as 
the threshold: patients with tumor-associated neutrophils below the threshold (black line, n = 53, hazard ratio = 0.23, 95% CI 0.05–0.69) 
and patients with tumor-associated neutrophils above the threshold (red line, n = 44, hazard ratio = 4.35, 95% CI 1.46–19.62). p = 0.015.



Supplementary Figure 3: Neutrophils from metastatic breast cancer patients have higher percentage of PD-L1 than 
neutrophils from non-metastatic patients. (A) Percentage of CD11b, CD66b, CD33 and PD-L1 in high density neutrophils (HDN) 
in non-metastatic breast cancer patients (grey bars, n = 48) and in metastatic breast cancer patients (black bars, n = 12). (B) Median 
fluorescence intensity (MFI) of CD11b, CD66b, CD33 and PD-L1 in high density neutrophils (HDN) in non-metastatic breast cancer 
patients (grey bars, n = 48) and in metastatic breast cancer patients (black bars, n = 12). (C) Percentage of CD11b, CD66b, CD33 and PD-
L1 in low density neutrophils (LDN) in non-metastatic breast cancer patients (grey bars, n = 48) and in metastatic breast cancer patients 
(black bars, n = 12). (D) Median fluorescence intensity (MFI) of CD11b, CD66b, CD33 and PD-L1 in low density neutrophils (LDN) in 
non-metastatic breast cancer patients (grey bars, n = 48) and in metastatic breast cancer patients (black bars, n = 12). Data are represented 
as mean ± SEM. Statistical analysis: two-way ANOVA with Sidak’s multiple comparisons, *p < 0.05, **p < 0.01, ***p < 0.001.



Supplementary Figure 4: Neutrophil extracellular traps and nuclei area quantification of high density and low density 
neutrophils. (A) Neutrophil extracellular traps (NETs) quantification performed by assessing the NETs area and normalizing to the nuclei 
number in high density neutrophils without stimulation (HDN, grey bar, n = 12) and with PMA stimulation (HDN (+PMA), grey bar with 
stripes, n = 12), in low density neutrophils without stimulation (LDN, red bar, n = 12) and with PMA stimulation (LDN (+PMA), red bar 
with stripes, n = 12). (B) Quantification of the nuclei area in high density neutrophils without stimulation (HDN, grey bar, n = 11) and with 
PMA stimulation (HDN (+PMA), grey bar with stripes, n = 11), in low density neutrophils without stimulation (LDN, red bar, n = 11) and 
with PMA stimulation (LDN (+PMA), red bar with stripes, n = 11). Each n represents the mean value of 3 different images per patient, 
acquired in a confocal microscope and analyzed in Fiji software. Data are represented as mean ± SEM. Statistical analysis: Mann-Whitney, 
**p < 0.01, ***p < 0.001 and ****p < 0.0001.



Supplementary Figure 5: Flowchart of the breast cancer patients enrolled in this study.



Supplementary Figure 6: Gating strategy of the flow cytometry analysis. (A) Gating strategy implemented in the whole blood 
samples; (B) in the peripheral blood mononuclear cells fraction, where the low density neutrophils are present; and (C) in the granulocytes 
fraction, where the high density neutrophils are present.



Supplementary Table 1: Cytokine profile of breast cancer patients’ plasma, and their correlation 
with low density neutrophils (LDN) and high density neutrophils (HDN)

Correlation with % LDN Spearman r p-value Significance
CCL17 0.5653 0.0007 ***

IFN-γ 0.3285 0.0879 ns
IL-10 –0.2787 0.1592 ns
IL-17 NA NA NA
TGF-β 0.4459 0.0255 *

IL-8 –0.2896 0.1699 ns
Correlation with % HDN Spearman r p-value Significance

IL-8 0.5128 0.0208 *

NA (non-applicable) – IL-17 was not detected in the patients’ plasma. ns – non significant.


