Regulatory T cells, dendritic cells and neutrophils
in patients with renal cell carcinoma
a

b

b

b

b

a

b

a

b

Ivo Minárik , Jan Lašovièka , Vít Budinský , Jana Kayserová , Radek Špíšek , Ladislav Jarolím , Anna Fialová , Marek Babjuk , Jiøina Bartùòková

a

b

Department of Urology, 2nd Faculty of Medicine, Charles University and University Hospital Motol, V Úvalu 84, 150 06 Prague, Czech Republic; Institute of Immunology, 2nd Faculty of Medicine, Charles University and University Hospital Motol, V Úvalu 84, 150 06 Prague, Czech Republic

Introduction & objectives:
We characterized dendritic cells, neutrophils and regulatory T-lymphocytes in the blood and tumor tissue in patients with clear cell renal carcinoma
Materials & methods:
We identified portions of myeloid (mDC - CD45+ Lin1- HLA-DR+ CD11c+) and plasmacytoid (pDC - CD45+ Lin1- HLA-DR+ CD123+) dendritic cells (fig.1A, 1B), their maturation
status (CD83+), portions of regulatory T lymphocytes (CD4+ CD25+ FoxP3+) and neutrophils (CD45+ CD14- CD65+) in the blood and tumor tissue of 37 patient and 10 healthy
controls using flow cytometry (FACS Aria). Patients were divided in 2 groups (early stage – pT1, pT2 and late (advanced) stage – pT3, pT4 and metastatic disease).
Results:
1. Dendritic cells in the peripheral blood and tumor tissue
The number of mDC and pDC in the peripheral blood of RCC patients (n=26) is significantly
higher than in the healthy population (n=11), (median 15.13×103/ml and 8.64×103/ml,
respectively for mDC, p=0.005; median 9,795×103/ml and 3.648×103/ml, respectively for
pDC, p<0.0001). The percentage of mDC in the dissociated tumor cell suspension was
significantly higher than in the peripheral blood in both early (0.81% and 0.22% of
CD45+, respectively, p=0.0005) and late stage groups (0.62% and 0.19% of
Cd45+, respectively, p=0.04), (Fig. 2A,B), but the percentage in the blood and in tumor
tissue did not correlate with the disease stage (p=0.7 for blood, p=0.35 for tumor).
The percentage of mature mDC (CD83+) in the tumor was significantly higher (mean 24.5%,
n=29) in comparison with peripheral blood (mean 12.4%) in the entire unsorted RCC group
(p=0.01, Fig. 3), as well as in the early stages of RCC (mean 9.93% in blood and 24.24% in
tumor, n=18, p=0.01), but not in the late stage (mean 15.5% and 20.1%, respectively,
p=0.58). We also compared portions of mature mDC in the tumor tissue in the early and
late stage of the disease. The difference was not statistically significant (mean 24.2% and
20.1%, respectively, p=0.59). We did not prove the difference between mature mDC in the
blood in the late and early stages (mean 15.5% and 9.93%, respectively, p=0.29) either.
The number of pDC in peripheral blood was similar in both early and late stage groups
(median 10.14×103/ml and 9.01×103/ml, respectively, p=0.89). However, we found a
significant difference between these 2 groups in the tumor environment: a higher
proportion of pDC was found in early stage (mean 0.248% and 0.06% of CD45+ cells,
respectively; p=0.001, Fig. 4). When we compared pDC in the early stage in the blood and
tumor tissue, the difference nearly reached significance (p=0.06). The same comparison in
the late stage of the renal carcinoma proved the significant difference (p=0.003) in terms of
lower percentage in the tumor than in the blood.
2. Neutrophils in the peripheral blood and tumor tissue
We further focused on neutrophil counts in the peripheral blood and their infiltration in
each tumor. The peripheral blood was analyzed with regular blood count tests. Patients
with tumor had higher number of neutrophils in the peripheral blood compared to healthy
controls (mean 4.99×103/µl and 3.19×103/µl, respectively, p=0.01). There was no
difference in blood neutrophils between early and late stages (mean 5.56×103/µl and
4.56×103/µl, respectively, p=0.27). Neutrophils from the tumor were gated as
CD45+ CD14- CD65+ cells. There was significant difference between early and late tumor
stages: in the early stages we found lower percentages of neutrophils (mean 8.7% of
CD45+ cells, range 0 -19%, n=10) in comparison with late stages (mean 46.6% of
CD45+ cells, range 9.0 - 92.0%, n=10, p<0.001, Fig. 5).
3. Treg cells in the peripheral blood and tumor tissue
In an effort to enumerate CD4+ Treg cells in renal carcinomas, we used FoxP3 transcription
factor assessed by flow cytometry as a marker for regulatory T cells. FoxP3 expression was
readily detected in tumor infiltrating CD4+ T cell population but not in CD8+ T cells. The
difference between percentage of circulating FoxP3+CD4+ Treg in peripheral blood of
healthy donors (mean 1.7% of CD4+ cells, range 0.85-3.0%, n=11) and renal carcinoma
patients (mean 6.3% of CD4+ cells, range 2.5 -10.0%, n=28, Fig. 6) was highly significant
(p < 0.0001). High percentages of CD4+ T cells in the tumors expressed FoxP3 (mean 13.4%,
range 0 - 35.0%, n=19; Fig. 7) compared to the percentage of FoxP3+ CD4+ T cells found in
the peripheral blood samples from renal carcinoma patients (mean 6.3%, range 2.5 -10.0%,
n=28). The difference was statistically significant (p=0.001). If stratified according to stage
groups the mean Treg infiltration in tumor tissue in the early and late stages were 12.5%
and 14.4 % of CD4+ cells, respectively (n=19). The difference was not significant (p=0.63).
The difference between these two groups in the blood was also insignificant (mean 6.29%
and 6.31% of CD4+ cells, respectively).

Fig.1 - Samples were analyzed on FACS Aria. Dendritic cells were identified as CD45+, CD14-, Lineage 1- and HLA-DR+ (A)
and subdivided into myeloid (CD11c+) and plasmacytoid (CD123+) dendritic cells

Fig.2 - Comparison of mDC in early (A) and late (B) stage groups in
the peripheral blood (PB) and tumor tissue (T). Myeloid dendritic
cells were determined in the blood or dissociated tumor samples
by staining with monoclonal antibodies (CD45+, Lineage
1- HLA-DR+, CD14-, CD11c+). Horizonal bars represent the
median. P-value was calculated by Wilcoxon signed rank test.

Fig.3 - Comparison of mature mDC in blood and tumor tissue.
Myeloid dendritic cells from 29 patients with RCC were
determined in the blood or dissociated tumor samples by
staining with monoclonal antibodies (CD45+, Lineage
1- HLA-DR+, CD14-, CD11c+). Mature DC were recognized by
expression of CD83 molecule. Horizontal bars represent the
mean. P-value was calculated by paired t-test.

Fig.4 - Comparison of pDC present in RCC in the early (n=14) and
late (n=14) stages of the disease. pDC were determined from
dissociated tumor samples by staining with monoclonal
antibodies (CD45+, Lineage 1-, HLA-DR+, CD14-, CD123+).
Horizontal bars represent the mean. P-value was calculated by
unpaired t-test. T – tumor

Fig.5 - Relative neutrophil number among tumor-infiltrating
CD45+ cells in early (n=10) and late (n=10) tumor stages.
Neutrophils were determined in dissociated tumor tissue by
flow cytometry (CD14-CD65+). Horizontal bars represent the
mean. P-value was calculated by unpaired t-test. T – tumor

Fig.6 - Comparison of Treg frequency in the peripheral blood of
healthy donors (n=11) and renal carcinoma patients (n=28). The
relative number of Treg was significantly higher in RCC patients
(unpaired t-test). Treg (CD4+ CD25+ FoxP3+) were determined
from isolated PBMC by flow cytometry. Horizontal bars
represent the mean. P-value was calculated by unpaired t-test.

Fig.7 - Comparison of relative Treg numbers in peripheral blood
and tumor of each patient (n=19). Treg (CD4+ CD25+ FoxP3+)
were determined from isolated PBMC or from dissociated tumor
tissue by flow cytometry. P-value was calculated by paired t-test.

Conclusion:
The results of our study are in concordance with the knowledge describing various components of the immune system in
patient with malignant disease. Higher portions of dendritic cells reflect the possibility of immune system activation in
malignant tumors, however, simultaneous infiltration with regulatory T lymphocytes and neutrophils may locally
suppress this immune reaction (lower numbers of mature DC and higher portions of neutrophils in the late stage of the
disease). Future immunotherapeutic approaches should take the dynamics of immune reaction development into
account.
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