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The recent exciting success of cancer immunotherapy has emphasized the essential role of 
dynamic interactions between tumor cells and the immune system. Inflammation and 
massive infiltration of leukocytes is a hallmark of various tumor entities and recruitment of 
immune cells into the tumor microenvironment has been shown to contribute to patients’s 
clinical outcome in certain types of cancer. In contrast to conventional cancer therapies, 
such as radiation and chemotherapy, the immunotherapeutic approach specifically targets 
the different subtypes of immune cells and thus orchestrates a systemic response against 
tumors. However, depending on the context of the reciprocal interaction between cancer 
cells their surrounded stromal composition, the tumor microenvironment can both, dampen 
or enhance immune responses, directing patient’s survival. 
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Cancer immunotherapy has shown high efficacy in the treatment of diverse malignant 
diseases. Especially immune checkpoint modulation by antibodies have greatly advanced the 
field and demonstrated that patients` own T cells can detect and reject tumor cells. The 
characterization of T-cell responses in the context of anti-tumor immune responses is highly 
essential to understand success and failure of current treatment strategies. For those 
patients who cannot build an own anti-tumor immune response, redirection of T cells by 
tumor-reactive T-cell receptors (TCR) represents an highly attractive alternative therapeutic 
approach. We have recently developed novel algorithms to identify tumor-associated and 
tumor-specific target antigens on tumors and defined characteristics important for effective 
tumor rejection.  

(1) We have defined characteristics of MHC-mismatched tumor-reactive TCR and respective 
targeted tumor-associated antigens essential for tumor rejection in a transplant-associated 
settting of adoptive T-cell transfer.  

(2) We have shown that direct identification of tumor-specific neoantigens derived from 
somatic mutations of patients` tumor samples is feasible by a combined mass spectrometry 
(MS)/next generation sequencing approach (Bassani-Sternberg et al., Nature 
Communications 2016). We have additionally identified and characterized a number of TCR 
targeting diverse neoantigens with respect to their spatial and temporal location as well well 
as their functional capacities. Our results show a diverse pattern of TCR qualities and give 
insights into dynamics of neoantigen-specific T-cell responses in dependence of tumor 
heterogeneity.  

(3) We have developed novel immunoimaging strategies to track tumor-reactive T cells in 
vivo (Mall et al., Cancer Reserach 2016; Yusufi et al., Theranostics 2017). We have 
demonstrated high sensitivity and were also able to detect heterogeneity of tumor-reactive 
T cells within the tumor reflecting diverse stages of tumor rejection. Recently, we have 
additionally developed a novel immunoimgaing strategy to detect endogenously tumor-
reactive T cells in vivo. Thereby, we have shown that in-depth functional investigation of 
immunoimaging approaches is essential for safe and successful clinical translation. Taken 
together, we have developed comprehensive state of the art immunomonitoring tools 
providing the base for understanding anti-cancer immune responses highly relevant for the 
development of equally safe and effective T-cell based immunotherapies to fight cancer. 
 


