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Editorial on the Research Topic 
Anti-cancer bioactive molecules from microbial sources


Cancer incidence and mortality have historically been a source of communal concern. Cancer is one of the world’s leading causes of death, with a projected annual mortality rate of 16.4 million by 2040. In general, its mortality rate has decreased over the years; however, there is still an increased mortality rate in poorer countries where healthcare professionals pay special attention. About 200 types of cancer affect humans, and for the majority of these, just a handful of approved treatments exist (Law et al., 2020).
To prevent cancer-related mortality, it is essential to develop novel, strong anticancer drugs. The discovery of anti-cancer drugs has witnessed significant technological advancement in recent years. Traditional cell-based screening for antiproliferative effects has been replaced with a particular technique to scan for compounds that can target major cancer proteins or pathways (Izadi et al., 2020).
In recent decades, the hunt for bioactive compounds from microbes has garnered increasing interest. Numerous anticancer medicines generated from actinobacteria groups of microorganisms (e.g., Streptomyces parvulus, Streptomyces antibioticus, Streptomyces cheonanensis, Streptomyces anandii, etc.) have been studied in clinical trials. Notable examples of anti-cancer bioactive chemicals include actinomycin D, bleomycin, anthracyclines, epirubicin, and doxorubicin (Silva et al., 2020). One of the most exciting areas of study for treating the cancer cells is immunotherapy, which can involve the application of particular microbes (e.g., Alistipes shaii, Bacteroides fragilis, Bifidobacterium, Faecalibacterium, etc.). The immune system is stimulated through T cell responses to microbial antigens that increase antitumor immunity with tumor-specific antigens, or through small metabolites that mediate systemic effects on the host by binding to PRRs (Pattern Recognition Receptors) (Inamura, 2020). In response to bacterial stimulation (toxin production, binding substances that can be delivered to a specific location (vectors), and anaerobic lifestyle), there is an intense activation (increasing the number and recruitment of neutrophils, monocytes/macrophages, natural killer cells, etc.) of the immune system in the host cell (Łukasiewicz and Fol, 2018).
This Research Topic gives a deeper understanding of the development, characteristics, and mechanistic studies of microorganism-derived anti-cancer compounds. Under the subject theme, three experimental research publications and two review articles have been published.
Li et al. did an interesting study on how calf thymus polypeptide (CTP) stops colorectal cancer (CRC) in B6/JGpt-Apc em1Cin (MinC)/Gpt mice by controlling their intestinal microbiota and immune response. The immune system is altered by CTP via the intestinal micro biota, which is linked to the drug’s anti-CRC effect. This establishes a connection between CTP and the use of therapeutic drugs or drug combinations in a clinical setting for the management of CRC. CTP makes CRC less likely to happen because it helps the immune system work well through the Interleukin-2 (IL-2)-associated signaling pathway. Even though this current topic confirmed that CTP associated with T cells has an effect on CRC that slows it down, more research is needed to find out how it changes and be sure it works in the clinical trials.
Another noteworthy study in this Research Topic by Zhang et al. claims that synergistic effects of Pseudomonas aeruginosa and ambient particulate matter with a diameter of 2.5 m (PM 2.5) disrupt alveolar macrophage function and cause inflammation. Moreover, PM 2.5 and P. aeruginosa were used to excite alveolar macrophages in an enclosed broiler house, whereas PM 2.5 in combination with P. aeruginosa was found to reduce phagocytosis, block autophagy, promote apoptosis, and damage the cytoskeleton in alveolar macrophages. Furthermore, alveolar macrophages significantly increased production of mTOR pathway-related proteins in response to the synergistic stimulation of PM 2.5 and P. aeruginosa.
A study by Fayek et al. examined the anticancer properties of several metabolites that were initially identified from Aspergillus neoniveus, such as terpenoids, alkaloids, γ-butyrolactone, quinoids, nervonic methyl ester, acetylaszonalenin, and butyrolactone II, towards prostate cancer. These isolated metabolites significantly inhibited human prostate cancer cell invasion, metastasis, and proliferation in animal models at micro molar concentrations. Computational target prediction methods also uncovered cannabinoid G-protein coupled receptor type 1 (CB1) as a putative biological target mediating, at least in part, the anticancer actions of acetylaszonalenin.
Omole et al. investigate the field of oncolytic viruses, which have become a viable immunotherapeutic choice for the treatment of many tumors. In this review, they have looked at the primary traditional therapeutic methods for the treatment of cancer and each one’s specific shortcomings, as well as how severe the burden of cancer is on a global scale, especially in sub-Saharan Africa. Several pre-clinical and clinical trials have used the alleged mechanisms of action of oncolytic viruses and other viruses that have found application in the fight against various types of oncolytic viruses to treat cancer. The use of oncolytic viro-immunotherapy for the treatment of malignancies has raised concerns about toxicity and safety. This study also looked at the anticipated future directions for researchers and the general public who desire updated information.
Li et al. look at the latest research on cell penetrating peptides (CPPs), peptide-based vaccinations, and anticancer peptides for treating and preventing breast cancer. Moreover, different types of peptides that work as targeted nanovectors, cancer vaccines, and anti-cancer drugs to treat breast cancer were looked at in detail. Anticancer treatment using microorganisms is usually ignored or marginalized. A very small group of scientists explores and creates cancer treatment plans that make use of microorganisms, either as vaccinations that amplify the immune system’s capacity to combat disease or as delivery systems for anticancer drugs. Despite important developments in immunotherapy, these findings are occasionally disregarded. Animals were employed in experimental studies to show that the most successful strain removed cancer, but the animals perished from infection with diseases. The safety of the patients must be guaranteed, notably by using only microorganisms that have undergone the necessary attenuation. The desired effect can only be ensured by a precise balance between a microorganism’s attenuation and its capacity to excite the immune system.
The authors and reviewers of these manuscripts are to be commended for their hard work and dedication. Moreover, the reviewers are highly appreciated for their helpful remarks that enhanced the quality of the manuscripts.
Our objective is that this compilation of articles will serve as a resource for researchers from a wide range of disciplines who are interested in evaluating anti-cancer bioactive molecules from microbial sources in their quest to develop novel pharmacological approaches.
AUTHOR CONTRIBUTIONS
BM, SM, HB, KT, and YM have made a substantial, direct, and intellectual contribution to the work and approved it for publication.
FUNDING
The author YM is indebted his sincere thanks to the SERB-DST, Govt. of India for supporting his laboratory through research grant no. SRG/2022/000641 at University of Science and Technology Meghalaya, India.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Inamura, K. (2020). Roles of microbiota in response to cancer immunotherapy. Semin. Cancer Biol. 65, 164–175. doi:10.1016/j.semcancer.2019.12.026
 Izadi, S., Nikkhoo, A., Hojjat-Farsangi, M., Namdar, A., Azizi, G., Mohammadi, H., et al. (2020). CDK1 in breast cancer: Implications for theranostic potential. Anti-cancer agents Med. Chem. 20, 758–767. doi:10.2174/1871520620666200203125712
 Law, J. W.-F., Law, L. N.-S., Letchumanan, V., Tan, L. T.-H., Wong, S. H., Chan, K.-G., et al. (2020). Anticancer drug discovery from microbial sources: The unique mangrove streptomycetes. Mol. (Basel, Switz. 25, 5365. doi:10.3390/molecules25225365
 Łukasiewicz, K., and Fol, M. (2018). Microorganisms in the treatment of cancer: Advantages and limitations. J. Immunol. Res. 2018, 2397808. doi:10.1155/2018/2397808
 Silva, L. J., Crevelin, E. J., Souza, D. T., Lacerda-Júnior, G. V., de Oliveira, V. M., Ruiz, A. L. T. G., et al. (2020). Actinobacteria from Antarctica as a source for anticancer discovery. Sci. Rep. 10, 13870. doi:10.1038/s41598-020-69786-2
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2023 Mishra, Muthupandian, Barabadi, Tayung and Mohanta. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.




OPS/images/crossmark.jpg
©

|





OPS/xhtml/nav.xhtml
Contents

		Cover

		Editorial: Anti-cancer bioactive molecules from microbial sources		Author contributions

		Funding

		Publisher’s note

		References









OPS/images/cover.jpg
& frontiers | Frontiers in Pharmacology






OPS/images/logo.jpg
& frontiers | Frontiers in Pharmacology





