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The past decade has seen immunotherapy rise to the forefront of cancer treatment. This Special Issue of Cancers aims to elaborate on the latest developments, cutting-edge technologies, and prospects in cancer immunology and immunotherapy. Seventeen exceptional studies, including original contributions and review articles, written by international scientists and physicians, primarily concerning the fields of tumor biology, cancer immunology, therapeutics, and drug development comprise the main body of this special issue.



Over the last few years, an increasing understanding has emerged on molecular mechanisms that regulate the anti-tumor immune response and an exponential increase in the use of novel cancer immunotherapies in various cancer types. The field of Cancer immunology and Immunotherapies presents promising therapeutic opportunities for developing novel cancer treatments and improving patient survival outcomes. Chemotherapy is still used as a primary method for treatment, and the standard of care for many cancer types is relatively unselective and presents with the rapid development of treatment resistance. In contrast, cancer immunotherapies stimulate the antitumor immune response via the activation of lymphocytes that can recognize neoantigens, resulting in durable treatment response.



A successful antitumor immune response involves interactions between various cell types that coordinately function to prevent tumor cell proliferation or to effectively eradicate tumor cells. A coordinated functioning of the lymphoid and myeloid lineage cells is critical for killing tumor cells, and is performed by enhancing the activity of cytotoxic cells. Myeloid lineage cells, such as dendritic cells, provide tumor antigens to T cells and secrete cytokines that regulate the activation and function of cytotoxic cells. Despite the demonstrated successes of cancer immunotherapy, most patients do not respond, and the development of resistance has occurred in patients who initially respond to immunotherapies. Recent studies have uncovered novel immune escape mechanisms that affect immune cell infiltration, poor antigen presentation, and tumor intrinsic silencing of the immune response via cytokines and the release of immune suppressive exosomes [1]. Additional mechanisms of antitumor immune escape and immunotherapy resistance are continuously being discovered [2,3,4].



Based on these factors, significant attention has been directed towards the recent advances in cancer immunology [5,6,7,8,9,10]. In the past decades, the discovery of Programmed cell death protein 1 (PD-1) and the Cytotoxic T-lymphocyte–associated antigen 4 (CTLA-4) has helped to develop immune checkpoint blockade therapies. The articles by Yuan et al. [5] and Sobhani et al. [6] provide an overview and include recent findings on PD-1 and CTLA-4. The review article by Mehdi et al. [7] focuses on the role of methylation in manipulating cancer immunity. In addition to these general cancer immunology topics, reviews by Krishnamurthy et al. [8], Zheng et al. [9], and Marseglia et al. [10] summarize immune regulation in specific cancer types, such as hepatocellular carcinoma, triple-negative breast cancer, and uveal melanoma.



The second series of articles mainly presents original work deciphering the novel regulatory mechanisms of cancer immunity. For the first time, our group (Wangmo et al. [11]) reported that Atypical Chemokine Receptor 4 (ACKR4) determines the migration of dendritic cells from tumor tissue to the tumor-draining lymph nodes. The loss of ACKR4 expression in tumor cells can affect the migration of dendritic cells and their retention in the tumor microenvironment, impairing T-cell priming in tumor-draining lymph nodes. This finding uncovers a novel mechanism that regulates dendritic cells’ migration from the tumor tissue, a critical factor in antigen presentation and in antitumor immune responses. Liang et al. [12] further contribute to the body of research regarding antigen-presenting cells. The authors performed an in-depth analysis of antigen-presenting cells in the human colorectal cancer microenvironment. Interestingly, they observed that antigen-presenting cells within distinct intratumoral and colonic milieus showed different functional statuses but were similarly responsive to induced T-cell activation. The third article in this section focuses on the bystander T-cells in cancers. In a hybrid study of bioinformatics and laboratory analyses, Gokuldass et al. [13] revealed a higher proportion of bystander CD8+ T cells in non-melanoma cancers than in melanoma cancers. This observation helps to establish a new theory to explain the different immune strengths of various tumors. In the context of innate immunity, Kaur et al. [14] reported on the function of CD16 receptors in both direct cytotoxicity and antibody-dependent cell cytotoxicity, making the use of these receptors as a cancer treatment seem promising.



The overarching objective of studying tumor immunity is to develop the next-generation cancer immunotherapies. In the third series of articles, several novel cancer immunotherapy strategies are proposed. Two original research articles from Jiang’s group [15,16] provide modified CAR T Cell therapies to treat malignant B-cell neoplasms and prostate cancer. Their modified CAR T cells are better directed to kill malignant B-cells, while sparing the CD19+HLA-C1+ healthy B Cells. The next study by Hsu et al. [17] developed a recombinant fusion IL15 protein composed of human IL15 (hIL15) and albumin-binding domain (hIL15-ABD) which has been successfully tested with anti-PD-L1 on CT26 murine colon cancer and B16-F10 murine melanoma models. Horn et al. [18] also reported on the use of IL15 as an agonist adjuvant for other cancer immunotherapies. Utilizing colon and mammary carcinoma models, the study showed that a recombinant adenovirus-based vaccine, targeting tumor-associated antigens with an IL-15 superagonist adjuvant is effective when combined with other immunotherapy regimens. This study also validated the idea that providing tumor-associated antigens as a vaccine helps to overcome immune checkpoint blockade resistance. Another feature in this issue is that we include a report on a new method called the ‘chemo-enzymatic conjugation approach’ (Bai et al. [19]) to generate bispecific antibodies (BiFab). Using this method, the authors produced BiFabHer2/CD3 and BiFabCD20/CD3 to conjugate both the target and effector cells (T-cells). These BiFabs demonstrated a strong considerable effect for inducing T-cell activation and killing target cancer cells upon conjugation. The BiFabCD20/CD3 also showed anti-tumor activity in vivo.



The findings of Benajiba et al. [20] and Zwart et al. [21] highlight clinical observations relevant to cancer and immunology. Disseminated Kaposi’s sarcoma is usually treated by interferons, which is a type of immunotherapy. Benajiba et al. [20] performed a retrospective cohort study to evaluate global disease evolution and to identify the risk factors for systemic treatment initiation, including the use of interferons. They found that 41.2% of classic/endemic Kaposi’s sarcoma patients require systemic treatment. They also reported that the mean treatment-free time during the first five years following interferon is similar to that of chemotherapy. Lastly, Zwart et al. [21] contribute through a meta-analysis on immunosuppressive therapy after solid organ transplantation and on the development of cancers. Interestingly, the meta-analysis indicated that patients receiving cyclosporine A and Azathioprine after a solid organ transplant are at a higher risk than patients receiving other immunosuppressive drugs of developing certain types of cancers.



In conclusion, the original research articles and reviews included in this special issue ensure that the key aspects of the next generation of cancer immunology and immunotherapy have been covered. We hope that the novel findings in these articles will inform the readers and provide useful references for developing next-generation cancer immunotherapies.
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