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Editorial

Complementing the tumor-specific immunity in tumor radiotherapy
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The role of immune system and inflammation in tumor 
development has recently rekindled the attention of 
researchers and Douglas Hanahan and Robert A. Weinberg 
have listed them to one of the ten cancer hallmarks (1). 
Though the protective function of immune system to fight 
against infection was widely recognized (2), its role in 
tumorigenesis has been a controversial topic because while 
adaptive and innate immunity convincingly demonstrate 
anti-cancer function, certain clinical observations and 
animal experiments showed that the immune system could 
also promote the spontaneous and chemically-induced 
cancer development (3). Recent researches demonstrated 
that immune system could be manipulated as an auxiliary 
tool for therapeutic strategies of chemotherapy and 
radiotherapy to destroy cancer (4-6). 

Radiotherapy is a standard treatment for cancer that 
triggers massive and irreversible damage to DNA. While 
radiotherapy was reckoned as a classical immunosuppressive 
treatment, accumulating evidence illustrates that it also 
serves a local tumor-specific immunity supporting role. This 
type of classical treatment strategy could induce increased 
presence or function of tumor-infiltrating CD8+ T cells, 
type I interferon (IFN) resulting in enhanced antigen 
cross-presentation (7), increased expression of major 
histocompatibility complex (MHC) class I glycoproteins and 
tumor-associated antigens (8), and maturation of tumor-
associated dendritic cells (DCs) (9). These immunological 
events could further enhance the tumor-destroying effects. 
However, the possible upstream events that initiate these 
alterations remain to be elucidated.

To identify the upstream events that might be responsible 
for these immunological alterations of the tumor-specific 
immunity in tumor radiotherapy, Laura et al. conducted an 
unbiased analysis of immune response-related transcripts 
after radiotherapy in a preclinical model of melanoma 
and found that the local production of pro-inflammatory 
anaphylatoxins C3a and C5a was essential to the tumor 
response to radiotherapy. More interestingly, the authors 
identified that the microenvironmental complement was 
produced by local immune cells like DCs and CD8+ T cells. 
The complement system has been traditionally considered 
only to ‘‘complement’’ the action of the immune system 
in the antibody-mediated defense against pathogens. The 
role of complement in other pathological and physiological 
processes like as transplant rejection, autoimmunity, 
neurodegeneration, cell malignant transformation or the 
therapeutic process of these conditions is still a realm 
remained to be mined. In particular, the functions of the 
complement system in cancer is still controversial as the 
production of complement-inhibiting proteins by tumor 
cells or stroma has been suggested to promote tumor 
growth (10), whereas it is also proposed that complement 
in the context of chronic inflammation promotes tumor 
growth, migration and angiogenesis (11). Interestingly, 
this research coheres to a previous publication showing 
increased efficacy of fractionated radiotherapy when C3 was 
blocked (12), which further gives support to the notion that 
in certain context; complement system could exert tumor-
killing effects. These results indicate that anaphylatoxins 
are critical players in radiotherapy-induced tumor-specific 
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immunity and subsequent clinical responses, which could be 
manipulated in future clinical practice for reinforcing the 
therapeutic efficacy of cancer treatment.
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