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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 something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or 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. Please upload all screen captured video files to your project page as soon as possible.

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? Please select one.

☐ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 


To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  21
Number of Shots:  34

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

REQUIRED: What is the main advantage of this technique?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

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.

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. 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.

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. 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.

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.

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. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
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 UC Berkeley.


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 onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Making Glass Micropipettes and Assembling an Agar Bridge
2.1. For micropipette fabrication, start with borosilicate glass capillaries with an outer diameter of 1.5 millimeters, an inner diameter 0.86 millimeters, and an internal filament [1]. 
2.1.1. Talent holding a pipette
2.1.2. Borosilicate glass capillaries. Authors: Can IMG_3527.movbe used for shots 2.1.1 – 2.1.2?
2.2. Ensure that the inner diameter of the pipette tip is approximately 2 micrometers before fire polishing [1] and is reduced to 0.5 micrometers after proper polishing [2].
2.2.1. ECU: Pipette tip before fire polishing.
2.2.2. ECU: Pipette tip after fire polishing.
2.3. Assemble an agar bridge to keep the environment around the reference electrode stable. Make an L-shaped glass capillary by bending it under a small Bunsen burner fire and let it cool [1].
2.3.1. Talent making an L-shaped glass capillary. 
2.4. Make a solution of 1% agarose in 1 molar potassium chloride and heat it in a microwave [1] until the agarose melts and the solution becomes transparent [2]. Carefully fill the L-shaped glass capillary with the agarose to avoid air bubbles and let it cool to room temperature [3].
2.4.1. Talent placing the agarose solution in the microwave and closing the door. 
2.4.2. Melted agarose solution. 
2.4.3. Talent filling the capillary with the agarose.

3. Isolation of Epididymal Mouse Spermatozoa
3.1. Open the lower abdominal area of the mouse with scissors [1] and extract both epididymides [2]. Place them in a 35-millimeter cell culture dish filled with high saline, or HS, solution that has been prewarmed to room temperature [3].
3.1.1. Talent opening the abdomen. Authors: Can img_3553.mov be used for shots 3.1.1 – 3.1.3?
3.1.2. Talent extracting epididymides.
3.1.3. Talent placing the epididymides into a dish with HS.
3.2. Transfer the epididymides into a new cell culture dish [1] containing HS solution and thoroughly remove all residual fat [2]. Separate the epididymides into caput, corpus and cauda using a number 15 scalpel blade [3].
3.2.1. Talent transferring the epididymides into a new dish. 
3.2.2. Talent removing fat from the epididymides. 
3.2.3. Talent separating the epididymides.
3.3. Transfer the corpus of each epididymis into a new cell culture dish containing HS solution [1]. Make multiple incisions in the isolated part of the epididymis using a pointed number 11 scalpel blade [2].
3.3.1. Talent transferring the corpus into a new dish. 
3.3.2. Talent making incisions in the epididymis. 
3.4. Transfer the parts of the epididymides with multiple incisions into a 1.5-milliliter microcentrifuge tube containing 1.5 milliliters of HS solution [1].
3.4.1. Talent transferring the tissue into a microcentrifuge tube. 
3.5. Briefly shake sperm cells from the epididymis into the solution using super-fine Dumont type 5a forceps [1], then discard the epididymides and leave the tube at room temperature for 10 minutes [2].
3.5.1. Talent shaking the cells into the solution. 
3.5.2. Talent discarding the epididymides. 
3.6. Wait until the solid matter sediments to the bottom of the tube [1], then transfer the supernatant into another 1.5-milliliter microcentrifuge tube [2].
3.6.1. Solid matter settling at the bottom of the tube.
3.6.2. Talent transferring supernatant into a new tube. 

4. Recording Ion Conductance from the Whole Sperm Plasma Membrane
4.1. Find a suitable sperm cell with a cytoplasmic droplet using 600x magnification [1].
4.1.1. Talent at the microscope finding a sperm cell.
4.2. Ensure that the cytoplasmic droplet is oval and has a slightly elongated, spindle-like shape [1]. 
4.2.1. SCREEN: Appropriately shaped CD. Authors: Will this be visualized on the computer screen? Please double-check that all shots that should be visualized using software are marked SCREEN
4.3. Select a spermatozoon that is motile with the head attached to the coverslip, such that the sperm cell is partly fixed, but the cytoplasmic droplet and the rest of the flagellum continues to move with flagellar beating. Ensure that the head of the sperm is loosely attached to the coverslip [1].
4.3.1. SCREEN: Sperm cell with flagellum moving.
4.4. After visual selection of a sperm cell with a proper morphology, fill the micropipette with a pipette solution [1] and secure it into the pipette holder [2].
4.4.1. Talent filling the micropipette with solution. 
4.4.2. Talent securing the micropipette in the holder.
4.5. In order to keep the pipette tip clean from debris, apply positive pressure to the pipette using the U-tube shaped assembly [1].
4.5.1. Talent applying positive pressure to the pipette.
4.6. Lower the pipette down and immerse its tip into the bath solution [1]. In order to clearly visualize the cell, position the tip of the pipette above the cytoplasmic droplet so that the opening of the tip is aligned diagonally toward the droplet [2].
4.6.1. Pipette tip immersing in the bath solution. 
4.6.2. Pipette tip positioning above the CD.
4.7. Quickly lower the tip of the pipette toward the droplet so that they are in the same focal plane. As soon as the tip of the pipette touches the droplet, apply negative pressure to the pipette to move part of the droplet into the tip and form a gigaohm seal [1]. Then, lift the spermatozoon from the coverslip [2].
4.7.1. SCREEN: Pipette tip touching the CD and negative pressure applied.
4.7.2. SCREEN: Spermatozoon lifted.
4.8. Compensate stray capacitance transients using the amplifier’s compensatory mode before transitioning to the whole-cell mode [1].
4.8.1. SCREEN: Stray capacitance transients compensated.
4.9. Perform a break-in and transition into the whole-cell mode by applying 1 millisecond, gradually increasing voltage pulses combined with a very light suction [1].
4.9.1. SCREEN: Voltage pulses applied.
4.10. After application of each break-in voltage pulse, launch the Membrane Test tool to check whether larger capacitance transients appear. Fit the large capacitance transients to determine the capacitance of the whole cell as well as its access resistance [1].
4.10.1. SCREEN: Membrane Test tool used to fit large capacitance transients.
4.11. After a successful break-in, proceed with the planned whole cell patch-clamp experiments, such as applying various bath solutions containing different compounds or measuring channel activities using voltage-step or voltage-ramp protocols [1].
4.11.1. WIDE: Talent performing patch-clamp experiments. 





Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



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: 140. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: The CatSper Channel is Regulated Differently Among Mammalian Species 
5.1. CatSper recordings were performed by establishing a high resistance seal between the patch pipette and mammalian spermatozoon at its cytoplasmic droplet [1]. Cesium whole-cell CatSper currents densities were recorded from caudal wild type murine sperm cells [2] and CatSper-deficient caudal murine sperm cells [3].
5.1.1. LAB MEDIA: Figure 8.
5.1.2. LAB MEDIA: Figure 8. Video Editor: Emphasize the WT and WT capacitated plots (left and center). 
5.1.3. LAB MEDIA: Figure 8. Video Editor: Emphasize the CatSper -/- plot (right).
5.2. Sperm cells of different species are diverse in their morphology and internal regulatory pathways [1]. Primate and human spermatozoa showed similar CatSper channel properties and regulation [2].
5.2.1. LAB MEDIA: Figure 9 A. 
5.2.2. LAB MEDIA: Figure 9 A. Video Editor: Emphasize the H. sapiens and M. mulatta plots.
5.3. Interestingly, progesterone activation of CatSper seems to be unique for primate spermatozoa [1]. Boar, bull, and rodent sperm did not display any progesterone stimulated alteration of their CatSper currents [2].
5.3.1. LAB MEDIA: Figure 9 B. Video Editor: Emphasize the Hs and M.mu bars in both graphs. 
5.3.2. LAB MEDIA: Figure 9 B. Video Editor: Emphasize the Rn, Sd, Bt, and Mm bars in both graphs.
5.4. In bull and boar spermatozoa, even basal CatSper channel activity was below detectable limits, suggesting that calcium influx and consequent hyperactivation is driven by other channels or transporters or that a different natural stimulator is needed for activation of their CatSper channels [1].
5.4.1. LAB MEDIA: Figure 9 B. Video Editor: Emphasize the Sd and Bt bars in both graphs.









Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver 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.
6.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.3. 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.

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.



 2021, Journal of Visualized Experiments		Page 9 of 9
image1.png




