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Editorial on the Research Topic 
Emerging 3D and Animal Models in Diseases and Therapeutics

Disease researchers have well studied the molecular and cellular properties of cell models propagated in two-dimensional (2D) culture. However, a lack of advanced in vitro and in vivo models has significantly impeded breakthroughs in understanding the fundamental mechanisms involved in diseases and thus, the development of new therapeutic strategies for patients. To change this situation, it has been deemed worthwhile to develop more physiologically relevant research models for mechanism-based target identification and drug discovery.
Recently, new technologies and the refinement of existing technologies in preclinical models have emerged. In particular, three-dimensional (3D) cell culture systems, which are used to model spheroids, organoids, and tissue heterogeneity, show promise, as they are more realistic and able to recapitulate the biological and physiological properties and functions of cultured cells and tissues. These new platforms, together with fit-for-purpose animal models, are key to success in bridging the gap between research and clinic.
Given this methodological advancement, we examine new opportunities for the development and application of medical research models in a range diseases and therapeutics and disseminate the latest findings in basic and translational research. In the present Research Topic, we have garnered several contributors to demystify novel 3D and animal models systems, explore the developments and challenges, and provide evidence-informed insights for facilitating enablers of knowledge translation.
Recently, the zebrafish (Danio rerio) have proven to be promising for the tumor microenvironment (TME) modeling. Teng’s team has performed pioneer studies using cost-effective zebrafish-cancer models (Teng et al., 2013; Shao et al., 2013; Xie et al., 2015; Xie et al., 2016; Shull et al., 2017). Combining different lines of discoveries in this cutting-edge field, this team systemically reviewed the recent ways zebrafish models have contributed to our understanding of cancer cell plasticity and tumor heterogeneity that modulated by TME (Loveless et al.). They also attempted to highlight how zebrafish models lend their utility to provide new insights into the various cellular and molecular mechanisms driving TME dynamics and tumor support. While zebrafish possess attractive advantages to assess tumor microenvironment interactions within the context of the immune system and later within the metastatic cascade, exploration into its capacity as tool to investigate TME interactions and drive patient therapies forward has only just begun.
There is no doubt that the mouse is the foremost mammalian model for studying human diseases and human health. In particular, genetically engineered mouse models have significantly contributed to our understanding of cancer biology and treatment response. It has also been well accepted that hormone-sensitive diseases are highly associated with age; thus, understanding how aging influences disease risk is quite important. To seek the answer, Liu and his group members established a novel virus-assisted spatially and temporally controlled Pten-null (referred to as Ptenadcre+) mouse model at different ages of adult mice (Liu et al.). This study provides a novel experimental model for developing age-related cancer, which enables us to further understand the effect of aging on carcinogenesis and identify pharmacological agents in the prevention and treatment of cancer in aged vs. non-aged mice.
Besides small animals, pigs represent a valuable animal for the development and validation of new medicines and procedures in human disease. The similarities of anatomy, physiology, metabolism, immunity, and genetics between pigs and humans make this model system informative for biomedical research, and the ability to experimentally induce tumors significantly broadens its application in cancer research. Of note, genetic alterations commonly found in human bladder cancer (BC), one of the costliest cancers to manage clinically, can be explored in genetically defined porcine models. In this sense, Segatto et al. outlined the currently available animal models of BC along with their limitations and proposed the swine as a fit-for-purpose animal to develop large humanized models of BC (Segatto et al.). Wu and his colleagues used immunosuppressed miniswine and successfully developed a suitable and paradigm-changing model to test the effects of various implant prototypes on reestablishing salivary functions (Wu et al.). These two large animal models are highly valuable to shape current demand and hold promise in the study of pathology and the screening of new therapeutic or diagnostic approaches for human diseases.
To meet an immense demand for highly efficient and easy methods for producing 3D spheroids, Ali et al. developed a straightforward procedure to form 3D spheroids from the newly isolated breast cancer KAIMRC1 cell line (Ali et al.). This procedure only requires growth media supplemented with 10% newborn calf serum and regular cell culture plates without the need for any specialized 3D cell culture system. de Poel et al. isolated crypts from rectal biopsies of subjects with cystic fibrosis (CF) and cultured them into intestinal organoids (de Poel et al.). As these organoids provide a relevant model in the context of preclinical drug discovery and lead selection, they used this model to evaluate the efficacy in the restoration of cystic fibrosis transmembrane conductance regulator (CFTR) among single, dual or triple combinations of ABBV/GLPG-2222, GLPG/ABBV-2737 and ABBV/GLPG-2451 to VX-809/VX-770. The resulting findings add value to this new model in defining personalized treatment regimes.
While it is tempting to envision new approaches for tissue modeling in normal and disease contexts given recent advances in gene editing and cellular reprogramming, we must recognize that no model is perfect. Different models serve for different purposes, though they may complement each other. With that said, biomedical research could easily go a step further by leveraging animal models when carefully selected, designed and utilized, which we believe is within reach. It is the right time to announce that a second edition of this topic is now live, which will continue to be an international platform for researchers to report and summarize the most recent developments and ideas with special emphasis on disease-related medical models.
AUTHOR CONTRIBUTIONS
YT wrote the editorial, which was revised, edited, and endorsed by XY and WC.
FUNDING
YT was funded by NIH-NIDCR grants R01DE028351 and R03DE028387.
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
 Shao, J., Teng, Y., Padia, R., Hong, S., Noh, H., Xie, X., et al. (2013). COP1 and GSK3β Cooperate to Promote C-Jun Degradation and Inhibit Breast Cancer Cell Tumorigenesis. Neoplasia 15 (9), 1075–IN11. doi:10.1593/neo.13966
 Shull, A. Y., Hu, C. A., and Teng, Y. (2017). Zebrafish as a Model to Evaluate Peptide-Related Cancer Therapies. Amino Acids 49 (12), 1907–1913. doi:10.1007/s00726-017-2388-3
 Teng, Y., Xie, X., Walker, S., White, D. T., Mumm, J. S., and Cowell, J. K. (2013). Evaluating Human Cancer Cell Metastasis in Zebrafish. BMC Cancer 13, 453. doi:10.1186/1471-2407-13-453
 Xie, X., Ross, J. L., Cowell, J. K., and Teng, Y. (2015). The Promise of Zebrafish as a Chemical Screening Tool in Cancer Therapy. Future Med. Chem. 7 (11), 1395–1405. doi:10.4155/fmc.15.73
 Xie, X., Tang, S.-C., Cai, Y., Pi, W., Deng, L., Wu, G., et al. (2016). Suppression of Breast Cancer Metastasis through the Inactivation of ADP-Ribosylation Factor 1. Oncotarget 7 (36), 58111–58120. doi:10.18632/oncotarget.11185
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 © 2022 Teng, Yu and Cho. 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: Emerging 3D and Animal Models in Diseases and Therapeutics		Author Contributions

		Funding

		Publisher’s Note

		References









OPS/images/cover.jpg
frontiers
In Molecular Biosciences

Editorial: Emerging 3D and
Animal Models in Diseases and
Therapeutics





OPS/images/logo.jpg
, frontiers o
in Molecular Biosciences





