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ABSTRACT 

 

Ovarian cancer (OC) has the highest mortality rate among gynecological tumors. 

The causes of such a high rate of mortality seem to be related to the complex biology, 

huge heterogeneity of tumors and the immunosuppressive tumor microenvironment 

(TME). Myeloid-derived suppressor cells (MDSCs) are the key component of the TME. 

A characteristic feature of these cells is their immunosuppressive activity. Importantly, 

recent studies highlight their clinical relevance in malignancies, indicating that high 

abundance of these cells is associated with a poor clinical outcome in cancer patients. 

Nevertheless, comprehensive analysis of MDSCs in OC was lacking. As previous 

reports indicated an important role of these cells in tumor immunity and their clinical 

relevance in human malignancies, as well as showed the immunosuppressive network in 

TME of OC, we hypothesized that MDSCs play a key role in human OC. Therefore, our 

aim was comprehensive analysis of three MDSC populations including monocytic (M)-

MDSCs, polymorphonuclear (PMN)-MDSCs and early-stage (e)MDSCs in the three 

TMEs i.e. peripheral blood (PB), ascites (peritoneal fluid; PF) and tumor tissue (TT) in 

the context of their clinical relevance in pre-treatment OC patients. 

In our studies, we identified all three examined MDSC populations in all three 

TMEs of OC. A significantly higher level of (i) blood, ascites and tissue M-MDSCs, (ii) 

tissue PMN-MDSCs and (iii) blood eMDSCs was observed in OC patients versus 

control. Next, we integrated these data with clinicopathological characteristics of 

patients and we showed that high percentage of tumor M-MDSCs was associated with 

advanced FIGO stage and high grade of tumors, whereas higher abundance of blood 

eMDSCs was revealed in type II versus type I of OC, indicating that both M-MDSCs 

and eMDSCs but not PMN-MDSCs can be associated with a worse clinical outcome. In 

immunosuppressive analysis of MDSCs, we demonstrated a higher number of blood 

arginase 1 (ARG1)-, indoleamine 2,3-dioxygenase (IDO)- and interleukin 10 (IL-10)-

expressing M- and PMN-MDSCs in patients versus control. Although we observed a 

tendency to higher accumulation of ARG1-, IDO-, IL-10- and  transforming growth 

factor β (TGF-β)-expressing MDSCs in the blood versus both ascites and tumor in 

patients, distribution of these cells was not dependent on clinicopathological features, 

indicating that MDSCs-related immunosuppression can be an immanent feature of OC, 

regardless of disease’ progression. Furthermore, accumulation of these cells can be 

regulated/promoted via soluble immunosuppressive mediators, as we revealed positive 
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correlation between (i) plasma TGF-β and ascites fluid ARG+ M-MDSCs, (ii) ARG1 

and PMN-MDSCs in the ascites fluid, and (iii) plasma ARG1 and ascites fluid TGF-

β+/IDO+/IL-10+ PMN-MDSCs. Interestingly, high frequency of blood and tumor M-

MDSCs but neither PMN-MDSCs nor eMDSCs was associated with worse overall 

survival (OS) in OC patients. Further, we expanded our analysis towards examination of 

the programmed death-ligand 1 (PD-L1) profile in OC, as up-regulation of this 

molecule is the key immunosuppressive mechanism and promotes tumor progression in 

many human malignancies. Nevertheless, the clinical relevance of PD-L1 in OC is still 

unresolved. Here, we revealed a significantly higher number of PD-L1-expressing 

myeloid cells (i.e. PD-L1+ M-MDSCs and PD-L1+ monocytes/macrophages) in OC 

patients compared to the control group. Interestingly, abundance of PD-L1+ M-MDSCs 

was significantly elevated compared to PD‑L1+ monocytes/macrophages in the blood 

and ascites but not in the tumor, indicating that potential immunosuppressive activity of 

M-MDSCs can be higher compared to monocytes/macrophages. Additionally, 

distribution of PD‑L1+ myeloid cells was not related to patients clinicopathological 

features, indicating that PD‑L1+ myeloid cells-mediated immunosuppression can be a 

characteristic feature of ovarian tumors, regardless of progression of disease. 

Interestingly, analysis of soluble form of PD-L1 (sPD-L1) showed positive association 

between blood plasma sPD-L1 and blood-circulating PD-L1+ myeloid cells, indicating 

that sPD-L1 may be a surrogate marker for PD-L1+ myeloid cells analysis. However, we 

showed that neither PD-L1 nor sPD-L1 were predictors of OS in both our study groups 

as well as in an independent group (in silico analysis of data from The Cancer Genome 

Atlas (TCGA)) of OC patients.  

Summarizing, primarily M-MDSCs can be an important factor in the 

immunosuppressive network of TMEs due to both their strong immunosuppressive 

signature and association with a poor clinical outcome of OC patients. As such, future 

studies are needed to fully understand this complex phenomenon of the 

immunosuppressive milieu. Overcoming the immunosuppressive barrier in cancer (e.g. 

targeting of M-MDSCs) can open new, exciting possibilities for designing effective 

(immuno)therapies and can prolong survival in OC patients.  

 

 


