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Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
Videographer: All screen captures provided, do not film

3. Interview statements: Considering the covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? 

☒ 	Interview Statements are read by JoVE’s voiceover talent. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 49


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. JoVE’s Voiceover Talent: This new, efficient method for isolating subpopulations of spermatocytes and spermatids from adult mice can be used to investigate the molecular mechanisms underlying meiosis and spermatogenesis [1].

1.1.1. Use 2.3.1. tubules being untangled and/or 2.3.2. tubules being placed into droplet

REQUIRED: 

1.2. JoVE’s Voiceover Talent: This method uses a low-cytotoxicity DNA binding dye with a wide excitation spectrum that can be applied to most currently used FACS sorters [1].

1.2.1. Use 3.2.2. dye being added to tube

OPTIONAL: 

1.3. JoVE’s Voiceover Talent: This method is very straightforward. The most challenging aspect is the flow cytometry gating, but the detailed gating strategy should help with adapting the protocol to other cell sorters [1].

1.3.1. Use any from 4.8.-4.11.

Introduction of Demonstrator on Camera

1.4. JoVE’s Voiceover talent: Demonstrating the procedure will be Yu-Han Yeh, a Research assistant from Satoshi Namekawa’s laboratory [1][2].

1.4.1. INTERVIEW: Author saying the above
1.4.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera

Ethics Title Card

1.5. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Cincinnati Children’s Hospital Medical Center.



Protocol
2. Testicular Cell Suspension Preparation
2.1. After harvesting both testes from an 8-week-old male mouse, place the tissues in a 60-millimeter Petri dish containing 2 milliliters of ice-cold PBS [1-TXT] and remove the tunica albuginea [2].
2.1.1. WIDE: Talent placing tissues into dish, with PBS container visible in frame Videographer: No mouse in shot TEXT: Euthanasia: CO2 asphyxiation 
2.1.2. Tunica albuginea being removed Videographer: Important step
2.2. Gently separate the testes with forceps to slightly disperse the seminiferous tubules [1] and transfer the tubules into a drop of fresh ice-cold PBS in a 100-millimeter Petri dish [2].
2.2.1. Tissue being separated Videographer: Important step
2.2.2. Tubule(s) being placed into drop Videographer: Important step
2.3. Use the forceps to gently untangle the tubules [1] and wash the tubules in three additional droplets of PBS as just demonstrated [2]. 
2.3.1. Tubules being untangled
2.3.2. Tubule being added to droplet
2.4. After the last wash, place the untangled seminiferous tubules into a 15-milliliter tube containing 2 milliliters of dissociation buffer for a 20-minute incubation at 37 degrees Celsius [1-TXT].
2.4.1. Talent placing tubules into tube, with buffer container visible in frame TEXT: See text for all buffer preparation details
2.5. At the end of the incubation, use a 1000-microliter pipette to gently pipette the tubules 20 times [1] before returning the tube to the incubator for an additional 6 minutes [2].
2.5.1. Tubules being pipetted Videographer: Important step
2.5.2. Talent placing tube into incubator
2.6. At the end of the incubation, pipette the tissues an additional 20 times [1] before returning the tube to the incubator [2].
2.6.1. Tubules being pipetted
2.6.2. Talent placing tube into incubator
2.7. After 3 minutes, gently pipette the tubules 10 times or until no visible tissue pieces remain [1] before stopping the dissociation with 10 milliliters of FACS (facks) buffer [2].
2.7.1. Tubules being pipetted
2.7.2. Talent adding buffer to tube, with buffer container visible in frame
2.8. Then centrifuge the tissue suspension two times, using an additional 10 milliliters for fresh FACS buffer for the second wash, to remove the spermatozoa and as much debris as possible [1-TXT].
2.8.1. Talent placing tube(s) into centrifuge TEXT: 5 min, 300 x g, RT, x2
3. Cell Staining
3.1. To stain the cells for flow cytometric analysis, resuspend the pellet in 3 milliliters of FACS buffer [1] and filter the cell suspension through a 70-micron nylon cell strainer into a 50-milliliter tube [2].
3.1.1. WIDE: Talent adding buffer to tube, with buffer container visible in frame
3.1.2. Talent adding cells to strainer 
3.2. After counting, transfer 10% of the cells into a new tube on ice as the unstained negative control [1] and thoroughly mix 6 microliters of DCV (D-C-V) stain into the remaining cell suspension [2-TXT].
3.2.1. Talent adding cells to tube
3.2.2. Talent mixing tube, with DCV container visible in frame TEXT: DCV: DyeCycle Violet
3.3. After a 30-minute incubation at 37 degrees Celsius in the dark with gentle shaking every 10 minutes [1], add 5 microliters of DNase one to the cells [2] and filter the cells through a 35-micron nylon mesh strainer into a 5-milliliters FACS tube on ice [3].
3.3.1. Talent shaking tube Videographer: Important step
3.3.2. Talent adding DNase I to tube, with DNase I container visible in frame Videographer: Important step
3.3.3. Talent filtering cells into tube Videographer: Important step
4. Flow Cytometry 
4.1. For flow cytometric analysis of the cells, create a new experiment in the flow analysis software [1] and, under the Worksheet Tools menu, click New Density to create a forward scatter-area versus back scatter-area density plot on a linear scale [2].
4.1.1. SCREEN: 4.1.1: 00:00-00:53: New experiment being created
4.1.2. SCREEN: 4.1.2.-4.5.1: 00:00-00:04 
4.2. Click New Histogram to create a DCV-blue histogram plot on a logarithmic scale [1] and click Start and Record to begin processing the unstained sample [2].
4.2.1. SCREEN: 4.1.2.-4.5.1: 00:06-00:14
4.2.2. SCREEN: 4.1.2.-4.5.1: 00:17-00:27
4.3. While the sample is running, click Detector & Threshold Settings to adjust both the forward and side scatter PMT (P-M-T) voltages to place the unstained cells on the scale of the forward and back scatter plot [1-TXT].
4.3.1. SCREEN: 4.1.2.-4.5.1: 00:33-00:51 Video Editor: please speed up TEXT: PMT: photomultiplier tube voltages
4.4. Adjust the PMT voltage for the DAPI channel to locate the position of the DCV-negative population in the ﬁrst decade of the DCV-blue histogram logarithmic plot [1]. Then click Stop to unload the unstained sample [2].
4.4.1. SCREEN: 4.1.2.-4.5.1: 00:52-01:22 Video Editor: please speed up
4.4.2. SCREEN: 4.1.2.-4.5.1: 01:30-01:37 
4.5. After briefly vortexing and loading the stained sample, click Next Tube to create a new worksheet for the sample, set the cytometer to acquire at least 1 x 106 events, and click Start and Record [1].
4.5.1. SCREEN: 4.6.1-4.7.1: 00:00-00:10
4.6. Next, click New Density to create forward scatter- height versus forward scatter-width [1] and DCV-blue versus DCV-red density plots on a linear scale [2]. 
4.6.1. SCREEN: 4.6.1-4.7.1: 00:55-01:05
4.6.2. SCREEN: 4.6.1-4.7.1: 01:08-01:20
4.7. On the forward scatter-area versus back scatter-area density plot, use the Polygon tool to draw a gate called “Cells” to include most of the cells and to exclude small debris [1].
4.7.1. SCREEN: 4.8.1-4.9.1: 00:00-00:26 Video Editor: please speed up 
4.8. Apply this gate to the forward scatter-height versus forward scatter-width plot and use the Rectangle tool to draw a “Single Cells” gate to exclude non-single cells [1].
4.8.1. SCREEN: 4.8.1-4.9.1: 00:27-00:52 Video Editor: please speed up
4.9. Apply the “Single Cells” gate to the DCV-blue versus DCV-red density plot and adjust the scale to capture an extended profile [1].
4.9.1. SCREEN: 4.10.1-4.11.1: 00:00-00:30 Video Editor: please speed up
4.10. Use the Polygon tool to draw a “DCV” gate to exclude the unstained cells and side population [1] and apply the gate to a DCV-blue histogram plot on a linear scale. The three major peaks refer to the different 1C, 2C, and 4C DNA contents [1].
4.10.1. SCREEN: 4.10.1-4.11.1: 00:33-01:05 Video Editor: please speed up 
4.10.2. SCREEN: 4.10.1-4.11.: 01:08-01:28 Video Editor: please speed up and emphasize 1C, 2C, and 4C peaks (similar to Figure 2E) after axis auto adjust 
4.11. Create a second DCV-blue versus DCV-red density plot on a linear scale [1] and back gate the “DCV” gate onto the plot to locate the 1C and 4C populations [2].
4.11.1. SCREEN: 4.11.1-4.13.1: 00:45-00:51
4.11.2. SCREEN: 4.11.1-4.13.1: 00:51-01:41 Video Editor: please speed up
4.12. Create another DCV-blue versus DCV-red density plot on a linear scale [1] and use the Ellipse tool to draw a gate on the 1C population [2].
4.12.1. SCREEN: 4.11.1-4.13.1: 01:46-02:28 Video Editor: please speed up
4.12.2. SCREEN: 4.11.1-4.13.1: 02:30-02:51 Video Editor: please speed up
4.13. Use the Polygon tool to gate the 4C population with a continuous curve [1] and create another DCV-blue versus DCV-red density plot on a linear scale [2]. 
4.13.1. SCREEN: 4.11.1-4.13.1: 02:55-03:29 Video Editor: please speed up
4.13.2. SCREEN: 4.14.1-4.17.1: 00:00-00:45 Video Editor: please speed up
4.14. Use the Polygon tool to create a 4C_1 gate [2].
4.14.1. SCREEN: 4.14.1-4.17.1: 00:53-01:31 Video Editor: please speed up
4.15. In a new forward by side scatter plot, use the Ellipse tool to create pachytene, diplotene, and leptotene-zygotene spermatocyte gates [1].
4.15.1. SCREEN: 4.14.1-4.17.1: 01:32-03:39 Video Editor: please speed up 
4.16. When all of the gates have been drawn, create a new DCV-blue versus DCV-red color dot plot on a linear scale [1] to apply the 4C gate to ensure that the three populations are in a continuous order within the gate [2].
4.16.1. SCREEN: 4.14.1-4.17.1: 03:40-04:01 Video Editor: please speed up
4.17. Next, create a new forward scatter-area versus back scatter-area density plot on a linear scale and select the unified size of cells as a pure round spermatid population [1].
4.17.1. SCREEN: 4.18.1-4.19.1: 00:00-00:40 Video Editor: please speed up 





Protocol Script Questions

A. Which steps from the protocol are the most important for viewers to see? 
2.1., 2.2., 2.5., 3.3.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 

4.11. adjust the scale


Results

5. Results: Representative Spermatogenic Cell Imaging, Yield, and Viability

5.1. After sorting [1], the representative purities of the separated leptotene-zygotene, pachytene, and diplotene spermatocyte fractions are typically between 80-90% [2] as confirmed by SYCP3 (S-Y-C-P-three) and gamma-H2AX (H-two-A-X) immunostaining [3].

5.1.1. LAB MEDIA: Figures 3A and 3C
5.1.2. LAB MEDIA: Figures 3A and 3C Video Editor: please emphasize L/Z, P, and D Purity data in Figure 3B
5.1.3. LAB MEDIA: Figures 3A and 3C Video Editor: please emphasize green and pink signals in bottom row of Figure 3A images

5.2. The purity of the round spermatid faction can be confirmed by nucleus staining with DCV [1] in combination with Sp56 (S-P-fifty-six) and H1T (H-one-T) staining [2] and is also typically around 90% [3].

5.2.1. LAB MEDIA: Figures 3B and 3C Video Editor: please emphasize bottom DCV image in Figure 3B 
5.2.2. LAB MEDIA: Figures 3B and 3C Video Editor: please emphasize green and red signal in Figure 3B
5.2.3. LAB MEDIA: Figures 3B and 3C Video Editor: please emphasize Purity data in Figure 3C

5.3. The viability of the isolated cell populations is usually over 95% [1] and the average total yield of each fraction from a single adult mouse is typically sufficient for various downstream analyses [2].

5.3.1. LAB MEDIA: Figures S1 and 3C Video Editor: please emphasize blue signal in Figure S1
5.3.2. LAB MEDIA: Figures S1 and 3C Video Editor: please emphasize Isolated cell numbers data row




Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. JoVE’s Voiceover Talent: The sorted cells can be used for various next-generation sequencing analyses to better explore gene expression and regulation during spermatogenesis [1].

6.1.1. Use 4.1.1. Talent creating new experiment and/or 4.2.3. Talent loading tube
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