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February 27, 2020

Kyle Jewhurst, Ph.D.
Science Editor
JoVE
			
Dear Dr. Jewhurst:
I am enclosing our manuscript entitled: “ECM and ECM-free Methods for Generating Murine Testicular Organoids,” that we are submitting to JoVE for consideration as a methods paper. 
The application of bioengineering, biomaterial, and biofabrication methods towards the reconstruction of de novo testicular tissue is relatively new for the study of male gonadal biology and fertility. Specifically, testicular organoids have seen a quick escalation in research interest over the past two years. Previously, our group has pioneered an expertise in the engineering of female gonadal tissues, the female reproductive tract, and its reproductive endocrine axis in vitro (Laronda et al, Biomaterials, 2015; Shuo et al, Nature Communications, 2017; Laronda et al, Nature Communications, 2017; Xiao et al, Toxicological Sciences, 2017). In the current article and recent work (Edmonds, 2020, in review), we have expanded our purview to the testis, in exploring fundamental paradigms within testicular tissue self-assembly as organoids. In this methods manuscript, we have directly compared testicular organoid generation from murine primary cells between ECM-free and ECM culture methods, in 2D and 3D, and directly compared them for outcomes across three predetermined tissue model benchmarks: (a) cellular self-assembly, (b) the inclusion of major cell types (Sertoli, Leydig, germ, and peritubular cells), and (c) appropriately compartmentalized tissue architecture.
With the methods detailed in this manuscript, the reader will have four different culture techniques available to them for assembling testicular organoids in both ECM and ECM-free environments. Importantly, all four methods allow the researcher to non-invasively observe organoid self-assembly over time through time-lapse imaging or video recording, and to noninvasively collect conditioned media for analysis of secreted hormones and cytokines, without disturbing organoids in culture. Furthermore, we demonstrate the utility of 2D ECM and 3D ECM-free models for studying de novo morphogenesis of tubule-like structures exhibiting multiple hallmarks of native seminiferous tubules. Additionally, organoids exhibited long-term durable endocrine function, productive of testosterone and inhibin B hormones over 12-weeks of culture, with preserved differential responses to gonadotropin hormone stimulation. Collectively, these data demonstrate that testicular organoids provide a robust model for studying testicular tissue morphogenesis and development and might soon provide a viable research tool for studying in vitro spermatogenesis, developing future assisted reproductive technologies, and designing new drugs and contraceptives. Detailed and accessible methods publications will allow for these translational developments to be universally disseminated across the reproductive science community, through which we hope they will increase the field’s ability to achieve next-generation advances in biomedical discovery and innovation.
We believe our work on testicular organoid generation, with a focus upon direct comparisons and functional outcomes, is an ideal fit for JoVE and will be of broad interest to your readership. All animal research was performed under appropriate regulatory approval and conducted according to regulation. None of the authors have financial disclosures and all of the authors have contributed substantially to this manuscript and approved its submission.
We look forward to your timely and favorable consideration of our work.  Please do not hesitate to contact me if you have any questions or require additional information.
								Sincerely,
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																			Teresa K. Woodruff, PhD 
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