
Symposium Cancer-Immuno-Oncology 
 

 

DOI: 10.18416/CIO.2018.1810057  Proc. on Cancer-Immuno-Oncology  Article ID: 1810057 

upon combined anti-VEGF-A/anti-PD-L1 therapy. In line with the results obtained from the 
mouse model, we showed mechanistically in PBMCs of SCLC patients, that VEGF-A triggers 
co-expression of PD-1 and TIM-3 on T-cells, indicating an immunosuppressive function of 
VEGF-A in SCLC patients during anti-PD-1/PD-L1 therapy. Furthermore, we elucidated using 
CRISPR-Cas9 technology, that VEGF-A liberated from the tumor microenvironment is the 
likely mediator of acquired resistance to PD1/PD-L1 blockade in SCLC.  

Conclusion: Taken together, in SCLC there is evidence for a substantial benefit of 
implementing combined anti-angiogenic and anti-immune checkpoint therapy approaches in 
the clinic in order to overcome acquired resistances delivered by T-cells and macrophages in 
the tumor microenvironment. 
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18 with the title 'Combined VEGF and PD-L1 Blockade Displays Synergistic Treatment Effects 
in an Autochthonous Mouse Model of Small Cell Lung Cancer'. 
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Purpose/Objectives: NK cells are innate immune cells crucial for killing of infected and 
malignant cells. They are able to fight circulating tumor cells thereby preventing metastases 
formation which account for approximately 90% of all cancer-deaths. Moreover, infiltration 
of solid tumors with NK cells has been shown to correlate with a better prognosis for the 
patient. Thus, NK cells became interesting candidates for cancer immunotherapy and ex vivo 
manipulation and expansion of highly potent NK cells for adoptive transfer in patients is an 
aim of paramount importance. Using a novel approach for NK cell expansion, we aimed at 
providing an extensive characterization of the generated cells to evaluate their potential for 
cancer immunotherapy.  

Materials/Methods: Human, CD3+ T cell-depleted PBMCs were expanded in a bioreactor 
with IL-2 and a glycoprotein antibody cocktail following GMP guidelines. Cells were analyzed 
for NK cell purity, expression of different chemokine receptors, cell adhesion molecules, 
activating receptors and death ligands as well as IFNγ production using flow cytometry. 
Further, cytotoxicity towards different tumor cell lines was assessed via LDH assays and flow 
cytometry-based degranulation assays.  

Results: Upon expansion NK cell purity reached 85 to 96%. The cells showed expression of 
the chemokine receptors CXCR3, CXCR4 and CCR7 and the cell adhesion molecules L-
selectin, LFA-1 and VLA-4. Further, they expressed the activating receptors NKp30, NKp44, 
NKp46, NKG2D, DNAM-1 and CD16, the death ligands Fas and TRAIL and produced IFN?. NK 
cells showed cytotoxicity towards the tumor cell lines K562 (leukemia), PaCa5061 
(pancreatic cancer), and SKOV3 (ovarian cancer).  
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Conclusion: We describe a novel approach for ex vivo NK cell expansion generating a set of 
highly potent NK cells which represent promising candidates for cancer immunotherapy. The 
GMP manufacturing process allows the use of these cells in clinical trials, i.e. adoptive NK 
cell transfer in patients. 
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Neutrophil extracellular traps (NETs) represent web-like structures consisting of externalized 
nuclear and mitochondrial DNA decorated with granule proteins. NETs were discovered as 
structures responsible for distant trapping and killing of bacteria. However, there are also 
undesirable effects of NETosis during carcinogenesis; such as facilitating of metastasis by 
anchoring circulating tumor cells to the endothelium. Importantly, tumor cells are able to 
support this process by expressing multiple neutrophil activating factors, such as G-CSF.  

Since neutrophils are known to negatively influence the course of head-and-neck cancer 
(HNC), as their increased numbers are associated with adverse patient prognosis, we 
addressed changes in neutrophil activity during HNC progression. To this end we assessed 
NETs production by isolated circulating neutrophils of head and neck cancer (HNC) patients. 
Percentage of NET-positive neutrophils and the mean area of NETs were estimated in HNC 
patient specimen (n=37) versus healthy donors (n=10). It was correlated with tumor stage, 
lymph node metastatic load and the expression of tumor derived factors. 

While there were no significant differences in spontaneous NETosis, bacteria-stimulated NET 
release was significantly elevated in T1-T2 and N0-N2 stages, compared to healthy controls. 
Interestingly, NETosis decreased in advanced cancer (T3-4, N3). Of note, we also observed a 
strong expression of G-CSF by tumor tissue and a positive correlation between G-CSF levels 
and NETosis. This is in agreement with our observation that G-CSF stimulates NETs formation 
in vitro. Additionally, we analyzed the expression of CD11b, the component of beta 2 
integrin, which mediates human neutrophil adhesion and migration, as well as interactions 
between neutrophils and tumor cells. CD11b was up-regulated on blood neutrophils in HNC 
T2-T3 stage and its expression correlated with G-CSF levels released by tumor tissue.  

Altogether, based on the above results we suggest that NETosis is significantly elevated in 
patients prone to lymph nodes metastasis and could be used as a biomarker predicting 
metastatic spread in HNC. Therapeutic disruption of NET formation or neutrophilic adhesion 
may offer new roads for treatment of HNC patients in order to prevent metastasis.


