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1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  Yes.  
If you require a microscope but need a scope kit in order to be able to film with your own camera, please list the make and model of your microscope so that JoVE can send you a scope kit: No.

2. Software: Does the part of your protocol being filmed demonstrate software usage?  No.
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. As these files are necessary for finalizing your script, please upload all screen captured video files to your project page by your script return date or as soon thereafter as possible.


[bookmark: _GoBack]3. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: 5th January, 2022 

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the
filming process.

When you are ready to submit your video files, please contact our Content Engineer, Devon Halley.

· To ensure that your video paper meets our publication requirements, the protocol is restricted to 25 steps and/or 55 shots. 

Protocol Length
Number of Steps: 27
Number of Shots: 54

 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. Additional optional statements may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Zhen-Yu She: Meiosis is an evolutionary conserved events in eukaryotes, which is essential for gametogenesis and sexual reproduction. Our protocol provides an effective method for the studies of meiotic division and spermatogenesis. [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

1.2. Zhen-Yu She: We have described a series of protocols for the analyses of spermatocytes. This technique can be applied for the observation of meiotic spindle, homologous chromosomes, and subcellular organelles in spermatocytes.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Yu-Hao Yang: This method can used for the analyses of male meiotic division, the generation of gene editing animal models, and gene transfection in tissues or organs.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Yu-Hao Yang: Experimenters should maintain a sterile environment during abdominal surgery and pay attention to the temperature, time and key experimental conditions of this protocol.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☒ Yes
Has any author been assigned more than two statements? ☒ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Zhen-Yu She: Demonstrating the procedure will be Meng-Fei Xu, a postgraduate from my laboratory. [1][2].

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

Ethics Title Card

1.8. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Fujian Medical University.

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear as a title onscreen.
· The two-digit numbers (e.g., 2.1., 2.2.) represent steps of your protocol. The text will be recorded by JoVE’s voiceover talent. 
· The three-digit numbers (e.g., 2.1.1., 2.2.2.) represent the shots that your videographer will capture in your lab. 

Please use this draft script to help you prepare for filming day.
· If a step will take more than 10 minutes, we recommend preparing the product for that step in advance.

2. [bookmark: _Hlk90459142]Construction of GSK923295-Mediated Centromere Protein E (CENP-E) Inhibition Mouse Models
2.1. Begin the construction of the GSK923295-mediated centromere protein E or CENP-E (C-E-N-P-E) inhibition mouse model [1] by tying up the anesthetized mouse limbs and fixing them on the wax tray [2-TXT]. Authors: How would you like JoVE’s voice talent to pronounce GSK923295? Answer: G-S-K-nine-two-three-two-nine-five.
2.1.1. WIDE: Establishing shot of talent working at the lab bench. Anesthetized mouse in view.
2.1.2. Talent tying up and fixing the mouse limbs. Anesthesia: 0.2% ether

2.2. Once the mouse is positioned, place a drop of vet ointment on the mouse’s eyes [1] and shave the abdominal hair of the mouse from the lower abdomen to the scrotum using an experimental animal razor [2]. Then, disinfect the ventral abdomen thrice with 75% ethanol [3]. 
2.2.1. Talent applying vet ointment on mouse eyes.
2.2.2. Talent shaving abdominal hair of the mouse.
2.2.3. Talent disinfecting the ventral abdomen.

2.3. Use a sterile scalpel to make an opening of 5 millimeters in the abdominal cavity of the mouse [1], followed by placing sterile surgical clamps to the skin [2]. Then, pull the epididymal fat pad with sterile dissecting forceps [3] to locate the testes with the help of sterile tweezers [4].
2.3.1. Talent making an opening in abdominal cavity of mouse.
2.3.2. Talent clamping skin.
2.3.3. Talent pulling epididymal fat pad with sterile dissecting forceps.
2.3.4. Talent locating testes with the help of a sterile tweezers.

2.4. After fixing the testis with sterile forceps under a stereoscope [1], slowly inject 10 microliters of GSK923295 into seminiferous tubules at a final concentration of 10 micromolar using 10 microliters of rheodyne [2-TXT]. 
2.4.1. Talent fixing the testis with sterile forceps under a stereoscope.
2.4.2. SCOPE: GSK923295 being injected into seminiferous tubules. TEXT: Control: 10 μL of 1% DMSO/PBS 

2.5. When done, push the testis back into the abdominal cavity [1] and suture the peritoneum and skin simultaneously with two to four stitches using the suture line with a diameter of 0.1 millimeters [2]. Disinfect the wound with 75% ethanol and an iodine-based scrub alternately [3].
2.5.1. SCOPE: Testes being pushed back.
2.5.2. Talent suturing the peritoneum and skin.
2.5.3. Talent disinfecting wound.

3. Hematoxylin-eosin (HE) Staining and Histopathology
3.1. For the gradient dehydration of the collected mouse testes, sequentially incubate the sample in various media as described in the manuscript [1]. 
3.1.1. WIDE: Talent incubating samples.

3.2. After the serial incubation, place the tissue at the bottom of the embedding box [2] and add the melted paraffin into the box [4]. For the complete solidification of the paraffin, cool the samples at 4 degrees Celsius for 6 hours [5]. 
3.2.1. Talent placing the tissue at the bottom of the embedding box.
3.2.2. Talent adding melted paraffin into the box.
3.2.3. Talent placing box in refrigerator.

3.3. Later, fix the sample on the holder of the ultramicrotome while keeping the angle between the sample and the knife surface at 5 to 10 degrees [1]. Adjust the slice thickness to 5 micrometers [2] to prepare the 5-micrometer thick sections using an ultramicrotome [3].
3.3.1. Talent fixing the sample on the holder of the ultramicrotome.
3.3.2. Talent adjusting the slice thickness to 5 micrometers.
3.3.3. Sections being prepared.

3.4. Upon preparation, spread the sample slide in a water bath at 40 degrees Celsius [1] before drying the sections in a slide drier for 12 hours at 37 degrees Celsius [2].
3.4.1. Talent placing sample in water bath.
3.4.2. Talent placing sample in slide dryer.

3.5. After 12 hours, perform sequential incubation of the slides as explained earlier [1]. 
3.5.1. Talent performing incubation/ adding media to the sample.

3.6. Next, rinse the slides in distilled water for 5 minutes [1], followed by staining with Mayer’s hematoxylin solution for 6 minutes at room temperature [2]. Then, rinse the stained slides in running water for 5 minutes and incubate with distilled water for 2 minutes [4].
3.6.1. Talent rinsing slides in distilled water.
3.6.2. Talent adding Mayer’s hematoxylin solution to slides.
3.6.3. Slides placed for incubation in distilled water.

3.7. [bookmark: OLE_LINK3]Incubate the slides in 1% ethanol hydrochloride for 3 seconds, and then rinse in running water for 2 minutes [1].
3.7.1. Talent adding ethanol hydrochloride to slides.

3.8. Stain the sample with 1% eosin for 15 seconds, followed by serial incubation [1].
3.8.1. Talent staining sample with eosin.

3.9. When done, seal the slides using 15 microliters of neutral gum and the 24 by 50-millimeter coverslip [1].
3.9.1. Talent sealing sample.


4. Immunofluorescence and Confocal Microscopy
4.1. For immunofluorescence, place the slide in the antigen retrieval solution to boil under high pressure in a pressure cooker for 4 minutes for antigen retrieval [1]. Then, cool the slide naturally to room temperature before rinsing with distilled water for 5 minutes twice and with PBS for 5 minutes [2].
4.1.1. WIDE: Talent placing slide in the antigen retrieval solution in pressure cooker.
4.1.2. Talent rinsing slides.

4.2. To permeabilize the cells, incubate the slide in 500 microliters of 0.25% Triton X-100 (X-hundred) in PBS for 10 minutes and then rinse the slides with PBS for 5 minutes three times [1].
4.2.1. Talent adding TritonX-100 to the slide.

4.3. For antigen blocking, incubate the sample with 300 microliters of 3% bovine serum albumin or BSA for 1 hour [1-TXT] and with the primary antibodies in 3% BSA in PBST for 16 hours at 4 degrees Celsius [2]. 
4.3.1. Talent adding BSA to sample. TEXT: 3% BSA/PBST (0.1% Tween-20 in PBS)
4.3.2. Talent placing sample in refrigerator.

4.4. After incubation, put the slide in a humidified box to prevent the tissues drying out. Rewarm the slides naturally to room temperature for 30 minutes [1].
4.4.1. Talent placing the slide in a humidified box.

4.5. Discard the primary antibody followed by rinsing the slide in PBST for 5 minutes thrice [1]. Dilute secondary antibodies with 3% BSA in PBST. Then, incubate the sample with diluted secondary antibodies for 1 to 2 hours at 37 degrees Celsius [2]. 
4.5.1. Talent rinsing the slide.
4.5.2. Talent adding diluted secondary antibodies to sample. 

4.6. After rinsing the sample in PBST for 5 minutes five times, stain the nuclei with 50 microliters DAPI (DAPPY) for 5 minutes at room temperature [1]. Mount the coverslip with the anti-fade mounting medium and seal the coverslip with nail polish [2].
4.6.1. Talent adding DAPI to the sample.
4.6.2. Talent placing coverslip and sealing sample.

4.7. Observe and record fluorescent signals in the slides using a fluorescent microscope equipped with a NA 40x/ 0.75 objective [1]. Authors: How would you like JoVE’s voice talent to pronounce NA 40x/ 0.75? Answer:N-A-fourty-times-zero-point-seven-five
4.7.1. Talent working with the microscope.


5. Flow Cytometry
5.1. For flow cytometry, collect mouse testes in 6-centimeter Petri dishes [1] and cut the testes into 1-cubic meter pieces using surgical scissors [2]. Then, digest the testes in 1 milliliter of 1% collagenase in a 1.5-milliliter centrifuge tube for 10 minutes at 37 degrees Celsius [3].
5.1.1. WIDE: Talent collecting mouse testes in Petri dish.
5.1.2. Talent cutting testes.
5.1.3. Talent adding testes in tube containing 1% collagenase.

5.2. To precipitate spermatogenic cells, centrifuge the sample at 1,000 x g for 5 minutes [1] and discard the supernatant [2] before adding 1 milliliter of 0.25% trypsin-EDTA solution in the sample for 20 minutes at 37 degrees Celsius [3]. Centrifuge the sample at 1,000 x g for 5 minutes [4].
5.2.1. Talent placing tube in centrifuge and closing lid.
5.2.2. Talent discarding supernatant.
5.2.3. Talent adding 0.25% trypsin-EDTA solution to sample.
5.2.4. Talent placing tube in centrifuge and closing lid.

5.3. Discard the supernatant to incubate the precipitated cells with 1 milliliter of 70% cold ethanol for more than 8 hours at 4 degrees Celsius [1].
5.3.1. Talent adding 70% cold ethanol to the precipitated cells.

5.4. After centrifugation at 1,000 x g for 5 minutes, collect cell sediments [1] and stain the spermatogenic cells with 500 microliters propidium iodide or PI (pea-eye) staining solution at 37 degrees Celsius for 30 minutes [2-TXT].
5.4.1. Talent collecting cell sediments.
5.4.2. Talent adding propidium iodide to the cells. TEXT: Refer to text for details

5.5. Following incubation, filter the sample using a 300-mesh screen to eliminate cell debris and collect the cells in a flow tube [1] to store the cells at 4 degrees Celsius [2].
5.5.1. Talent filtering sample and collecting the cells in a flow tube.
5.5.2. Talent placing sample in refrigerator.

5.6. Detect fluorescence signals and light scattering at the excitation wavelength of 488 nanometers using a flow cytometer [1]. Analyze the DNA content in the sample and light scattering using the Modfit MFLT32 software [2]. Authors: How would you like JoVE’s voice talent to pronounce Modfit MFLT32?
5.6.1. Talent working with a flow cytometer. Computer screen in view.
5.6.2. SCREEN: DNA content being analyzed on software. 


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 201. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

2. Results: Analysis of Seminiferous Tubules and The disruption of Spermatogenesis Post CENP-E Inhibition by GSK923295 
2.1. After testicular injection of GSK923295 [1], the spermatogenic wave was altered in the seminiferous tubules due to CENP-E inhibition [2]. However, the spermatogenic wave in the seminiferous tubules was regular and organized in the control group [3].
2.1.1. LAB MEDIA: Figures 2 B.
2.1.2. LAB MEDIA: Figures 2 B. Video Editor: Please emphasize zoomed portion
2.1.3. LAB MEDIA: Figures 2 A. 

2.2. It was observed that the several homologous chromosomes were not aligned at the equatorial plate after CENP-E inhibition [1].
2.2.1. LAB MEDIA: Figures 2 C, D. 

2.3. Furthermore, CENP-E inhibition led to [1] the increase of metaphase I (one) spermatocytes in seminiferous tubules [2].
2.3.1. LAB MEDIA: Figures 2 F.
2.3.2. LAB MEDIA: Figures 2 F. Video Editor: Please emphasize GSK923295 column
 
2.4. The immunofluorescence analysis demonstrated [1] the decreased number of anti-synaptonemal complex protein 3 or SYCP3 (S-Y-C-P-three) positive cells [2] per seminiferous tubule after CENP-E inhibition [3]. On the other hand, the SYCP3 dots per metaphase cell [4] and the SYCP3 stretches per cell were not affected in the GSK92395 groups [5]. 
2.4.1. LAB MEDIA: Figures 3 A.
2.4.2. LAB MEDIA: Figures 3 B. 
2.4.3. LAB MEDIA: Figures 3 B. Video Editor: Please emphasize GSK923295 bar
2.4.4. LAB MEDIA: Figures 3 C.
2.4.5. LAB MEDIA: Figures 3 D.

2.5. The distances of spindle poles in metaphase I spermatocytes were increased due to CENP-E inhibition [1].
2.5.1. LAB MEDIA: Figures 3 E, F.

2.6. The representative analysis demonstrates that CENP-E inhibition [1] resulted in the decrease of the haploid cells in the GSK923295 group [2] when compared to control [3]. The ratios of [4] the diploid cells [5] and aneuploidy cells were not significantly influenced after CENP-E inhibition [6].
2.6.1. LAB MEDIA: Figures 4 B-D.
2.6.2. LAB MEDIA: Figures 4 D. Video Editor: Please emphasize GSK923295 column
2.6.3. LAB MEDIA: Figures 4 D. Video Editor: Please emphasize control column
2.6.4. LAB MEDIA: Figures 4 E, F.
2.6.5. LAB MEDIA: Figures 4 E, F. Video Editor: Please emphasize image 4 E
2.6.6. LAB MEDIA: Figures 4 E. F. Video Editor: Please emphasize Image 4 F

2.7. Conversely, the ratios of the tetraploid cells [1] increase in the GSK923295 group [2] than the control group [3].
2.7.1. LAB MEDIA: Figures 4 G.
2.7.2. LAB MEDIA: Figures 4 G. Video Editor: Please emphasize GSK923295 column
2.7.3. LAB MEDIA: Figures 4 G. Video Editor: Please emphasize control column

2.8. The transmission electron microscopy analysis of the spermatogenic cells [1] displayed the disrupted organization of spermatogenic cells in the GSK923295 group [2].
2.8.1. LAB MEDIA: Figures 5.
2.8.2. LAB MEDIA: Figures 5. Video Editor: Please emphasize GSK923295 







Conclusion
3. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
3.1. Yu-Hao Yang: The experimenter should pay attention to the injection position, drug dose, injection method and suture method during abdominal surgery and testicular injection.[1].

3.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Step 2.4 and 2.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
3.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

3.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
3.3. Zhen-Yu She: This technique, together with in vivo electroporation, fluorescent tagged proteins and gene editing tools, can be used in the field of meiotic division and spermiogenesis. [1].

3.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
Is each interview statement 30 words or fewer? ☒ Yes
Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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