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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  
Can you record movies/images using your own microscope camera? (Y/N)____Y, images___Y__  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: 
Nikon Eclipse, TE-2000-u (inverted fluorescence microscope) equipped with Nikon DXM1200F (digital camera); Nis Elements (software).
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__Y (merging filters)_____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
2.2, 2.4, 3.2.4, 3.5.2, 4.2, 4.5.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document.
3.2.4., 3.5.2. 
E.  Will the filming need to take place in multiple locations? (Y/N) ____Y___ If yes, how far apart are the locations? Different rooms (3) in the same building (the same floor; 2nd floor)

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Alisa Komsky-Elbaz:  These techniques might help answering key questions in the field of reproduction, such as prediction of fertilization potential and quality of sperm sample [1-INT].
1.1.1. Alisa Komsky-Elbaz says the statement above in an interview-style shot, looking slightly off-camera.
1.2. Alisa Komsky-Elbaz: The main advantage of these techniques is that they enable precise evaluation of multiple sperm membranes, which are known to associate with sperm fertilization potential [1-INT].
1.2.1. Alisa Komsky-Elbaz says the statement above in an interview-style shot, looking slightly off-camera.

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Alisa Komsky-Elbaz: The implications of these techniques extend toward diagnosis of ejaculate quality, as it enables more accurate evaluation of sperm plasma and acrosome membrane integrity, as well as mitochondrial membrane potential [1-INT].
1.3.1. Alisa Komsky-Elbaz says the statement above in an interview-style shot, looking slightly off-camera.  

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.9. [bookmark: OLE_LINK4]All of the experiments were performed in accordance with the 1994 Israeli guidelines for animal welfare. Bovine sperm was supplied by commercial Israeli company for artificial insemination and breeding. Ejaculates of 11 working bulls were evaluated in this study.


Protocol: (read by voice talent at JoVE)
2. Sperm Sample Preparation
2.1. To begin this procedure, obtain approximately 1 – 6 mL of bull semen in a 15 mL tube at room temperature [1-MED/WIDE]. Add 6 mL of NKM buffer, pre-warmed to 37 °C, to each 1 mL of semen [2-MED]. Centrifuge at 600 x g for 8 minutes. Repeat this centrifugation once or twice [3-MED], until the supernatant is clear [4-CU].
2.1.1. Establishing shot of the talent approaching the lab bench with a tube of bull semen in hand.
2.1.2. Talent adds pre-warmed NKM buffer to the semen.
2.1.3. Talent places the tube into the centrifuge, and closes the centrifuge lid.
2.1.4. Close up of the tube showing the clear supernatant.
2.2. After this, immediately remove the discard most of the supernatant [1-MED] – leaving approximately 1 cm of supernatant above the pellet [2-CU].
2.2.1. Talent removes most of the supernatant from the tube.
2.2.2. Close up of the tube as the supernatant is removed, showing that 1 cm is remaining.
2.3. Carefully lean the tubes at a 30° angle in the incubator [1-MED-TXT], and wait 20 – 30 minutes to allow the spermatozoa to swim up [2-CU].
2.3.1. Talent leans the tubes at a 30° angle in the incubator. TEXT: Incubator Temperature: 37 °C Video Editor: Leave this text overlay up for 2.3.1 and 2.3.2
2.3.2. Close up shot of the tubes, as they’re leaning at the 30° angle, while the spermatozoa are swimming up.
2.4. Using a micropipette, carefully remove the remaining 1 mL of supernatant – which now contains the motile spermatozoa – and transfer it to a fresh 1.5 mL tube [1-MED]. Keep the sperm at 37 °C until ready to use [2-MED].
2.4.1. Talent removes the supernatant and transfers it to a new 1.5 mL tube.
2.4.2. Talent vortexes and then transfers the tube of sperm to an incubator/heater at 37 °C for storage.
3. Technique #1: Simultaneous Assessment of Sperm Membranes Using Multiple Fluorescent Probes
3.1. First, prepare all needed stock solutions as outlined in the text protocol [1-MED]. Next, transfer 133 µL of the motile spermatozoa – at a concentration of 25 million sperm per mL – to a new 1.5 mL tube [2-MED-TXT].
3.1.1. Talent prepares a stock solution. The preparation of any of the stock solutions can be shown here.
3.1.2. Talent transfers some of the motile spermatozoa to a new 1.5 mL tube. TEXT: See text for details on adjusting the concentration
3.2. Add 17 µL of the DAPI working solution [1-MED], and incubate at 37 °C for 10 minutes [2-MED]. Centrifuge at 1,000 x g for 5 minutes [3-MED]. Discard the supernatant and add 100 µL of NKM buffer to the pellet [4-MED].
3.2.1. Talent adds DAPI to the sperm.
3.2.2. Talent places the tube into an incubator at 37 °C.
3.2.3. Talent places the tube into a centrifuge and then closes the centrifuge lid.
3.2.4. Talent adds NKM buffer to the pellet. The supernatant should be removed prior to this shot.
3.3. Next, add 50 µL of FITC–PSA (pronounce “fits-P-S-A”), 2 µL of JC-1 (pronounce “J-C-one”), and 3 µL of PI (pronounce “P-I”) [1-MED]. Incubate at 37 °C for 10 minutes [2-MED]. Centrifuge at 1,000 x g for 5 minutes [3-MED].
3.3.1. Talent adds the mentioned reagents to the tube.
3.3.2. Talent places the tube into an incubator at 37 °C.
3.3.3. Talent places the tube into a centrifuge and then closes the centrifuge lid.
3.4. Discard the supernatant, and re-suspend the pellet in 40 µL of NKM buffer [1-MED]. Then, transfer 10 µL of the sample to a glass slide [2-MED]. Smear the sample, and add a coverslip [3-CU].
3.4.1. Talent re-suspends the pellet with NKM buffer. The supernatant should be removed prior to this shot.
3.4.2. Talent transfers some of the sample to a glass slide.
3.4.3. Close up as the talent smears the sample on the slide, and then adds a coverslip.
3.5. After this, immediately begin visualizing the sample by epifluorescence microscopy with a 40X objective and a triple filter as outlined in the text protocol [1-MED] – using a digital camera to capture a separate image for each filter [2-MED].
3.5.1. Talent loads the slide into the microscope and begins to visualize the sample.
3.5.2. Talent uses a digital camera to capture an image from a filter.
3.6. Use the “merge” option in the camera software to merge the three images received from the filters – saving the new file in JPEG format [1-MED-over the shoulder]. Open the merged image with the “Paint” tool, and use the brush option to mark the counted spermatozoa [2-MED-over the shoulder.
3.6.1. The talent, on a workstation computer, uses the camera software to merge the three images received from the filters.
3.6.2. Talent, at the workstation computer, opens the merged image with the “Paint” tool, and uses the brush option to mark the counted spermatozoa. Alternatively, film a SCREEN CAPTURE of this action being performed on the computer.
3.7. Next, classify the spermatozoa based on the fluorescence emitted from each probe  [1-MED-over the shoulder] – making sure to evaluate at least 200 spermatozoa per slide [2-LM]. All cells should appear blue from the DAPI [3-LM].
3.7.1. Talent, at the workstation computer, reviews previously generated images of the spermatozoa.
3.7.2. LAB MEDIA: Fig1.tif
3.7.3. LAB MEDIA: Fig1.tif – Visually emphasize the blue in each figure (Figure 1A – 1E)
3.8. Count the dead cells, which appear purple, to evaluate the viability [1-LM]. Then, use the patterns of fluorescent staining to evaluate the acrosome status [2-LM].
3.8.1. LAB MEDIA: Fig1.tif – Visually emphasize Figure 1C.
3.8.2. LAB MEDIA: Fig1.tif – Visually emphasize Figures 1C, 1D, and 1E.
3.9. Lastly, evaluate the mitochondrial membrane potential by distinguishing the spermatozoa with high mitochondrial membrane potential – which exhibit a red-stained midpiece [1-LM] – from the spermatozoa with low mitochondrial membrane potential, which exhibit a green-stained midpiece [2-LM]. Count red and green midpieces separately, and calculate their ratio [3-LM].
3.9.1. LAB MEDIA: Fig1.tif – Visually emphasize Figure 1E.
3.9.2. LAB MEDIA: Fig1.tif – Visually emphasize Figure 1D.
3.9.3. LAB MEDIA: Fig1.tif – Remove all previous emphasis and hold on the figure for the remaining voiceover narration.
4. Third Section of Protocol (add additional sections as needed) 
4.1. To begin the plasma membrane integrity evaluation, take the desired number of wells from the viability and concentration kit [1-MED]. Transfer the wells to the working base [2-MED], and cover them with a flexible lid to protect them from light [3-MED] [2-MED].
4.1.1. Talent approaches the lab bench with the viability and concentration kit in hand, and then removes some of the wells from it.
4.1.2. Talent places the wells on the working base.
4.1.3. Talent covers the wells with a lid.
4.2. Add 199 µL of buffered solution for cytometry to each well [1-MED]. Then, add 1 µL of homogeneous semen – at a concentration of 57 million cells per mL – to each well [2-MED], and homogenize by pipetting [3-CU].
4.2.1. Talent adds buffered solution for cytometry to each well.
4.2.2. Talent vortexes and adds semen to each well.
4.2.3. Close up as the solution in the well (buffer + semen) is mixed with the pipette.
4.3. Cover the plate with the lid [1-MED], and incubate at 37 °C for 10 minutes [2-MED]. After this, run the sample through the flow cytometer using the “viability” setting [3-MED].
4.3.1. Talent covers the plate with the lid.
4.3.2. Talent transfers the covered plate to an incubator at 37 °C.
4.3.3. Talent, at the workstation with the flow cytometer, runs the sample through it using the “viability” setting.
4.3.4. [Added Shot]: Talent inserts the plate into the flow cytometer. (Author Comment: This step was shot once here, and was not shot again for 4.6.5 and 4.9.2. You can add this shot here if necessary) (Editor: This shot, and 4.3.5, can be used here if they look better than 4.3.3. Also, I’m not sure how this shot – or the not-shot 4.6.5 and 4.9.2 – are slated)
4.3.5. [Added Shot]: Close up as the flow cytometer starts running the sample on the pc screen.
4.4. To begin assessing the mitochondrial membrane potential, take out the desired number of wells from the mitochondrial activity kit [1-MED]. Transfer them to the working base [2-MED], and cover them with a flexible lid [3-CU].
4.4.1. Talent places the mitochondrial activity kit on the lab bench, and removes some wells from it.
4.4.2. Talent places the wells on the working base.
4.4.3. Close up of the wells being covered with a lid.
4.5. Add 10 µL of absolute ethanol to each well [1-MED], and use a pipette to re-suspend the powder present within the well [2-CU]. Add 190 µL of PBS per well, and homogenize by pipetting [3-MED].
4.5.1. Talent adds absolute ethanol to each well.
4.5.2. Close up as a pipette is used to re-suspend the powder present within a well.
4.5.3. Talent adds PBS to a well, and mixes by pipetting.
4.6. Add 0.75 µL of homogeneous semen – at a concentration of 57 million cells per mL – to each well, and homogenize by pipetting [1-MED]. Cover the plate with the lid [2-MED], and incubate at 37 °C for 30 minutes [3-MED]. After this, run the sample through the flow cytometer using the “mitochondrial activity” setting [4-MED].
4.6.1. Talent vortexes and adds semen to a well, and mixes by pipetting.
4.6.2. Talent covers the plate with the lid.
4.6.3. Talent transfers the covered plate to an incubator at 37 °C.
4.6.4. Talent, at the workstation with the flow cytometer, runs the sample through it using the “mitochondrial activity” setting.
4.6.5. [Added Shot]: Close up as the flow cytometer starts running the sample on the pc screen. (Editor: The author’s previous comment suggests this wasn’t shot here, but that 4.3.4 and 4.3.5 should be used instead)
4.7. To begin assessing the acrosomal membrane integrity, take out the desired number of wells from the viability & acrosome integrity kit [1-MED]. Transfer the wells to the working base [2-MED], and cover them with a flexible lid to protect them from light [3-MED].
4.7.1. Talent places the viability & acrosome integrity kit on the lab bench, and removes some wells from it.
4.7.2. Talent places the wells on the working base.
4.7.3. Talent covers the wells with a lid.
4.8. Add 200 µL of buffered solution for cytometry to each well [1-MED]. Then, add 0.7 µL of homogeneous semen – at a concentration of 57 million cells per mL – to each well [2-MED], and homogenize by pipetting [3-CU]. Cover the plate with the lid [4-MED], and incubate at 37 °C for 45 minutes [5-MED].
4.8.1. Talent adds buffered solution for cytometry to each well.
4.8.2. Talent vortexes and adds semen to each well.
4.8.3. Close up as the solution in the well (buffer + semen) is mixed with the pipette.
4.8.4. Talent covers the plate with the lid.
4.8.5. Talent transfers the covered plate to an incubator at 37 °C.
4.9. After this, run the sample through the flow cytometer using the “InCyte” setting.
4.9.1. Talent, at the workstation with the flow cytometer, runs the sample through it using the “InCyte” setting.
4.9.2. [bookmark: _GoBack][Added Shot]: Close up as the flow cytometer starts running the sample on the pc screen. (Editor: The author’s previous comment suggests this wasn’t shot here, but that 4.3.4 and 4.3.5 should be used instead)

5. Results: Evaluation of Semen Quality
5.1. In this study, semen quality is evaluated using different techniques – one of which evaluated sperm membranes using fluorimetric probes. It is possible to evaluate the differences in sperm sample quality in terms of membrane integrity [1-LM].
5.1.1. LAB MEDIA: Fig2.jpg
5.2. For example, the ejaculate of bull number 7 had a relatively low percentage of dead cells [1-LM], a low proportion of sperm with pseudo reacted acrosome [2-LM], and higher mitochondrial membrane potential, when compared to the ejaculate of bull number 1 [3-LM].
5.2.1. LAB MEDIA: Fig2.jpg – Visually emphasize the data column for Bull #7 in Figure 2A.
5.2.2. LAB MEDIA: Fig2.jpg – Visually emphasize the data column for Bull #7 in Figure 2B.
5.2.3. LAB MEDIA: Fig2.jpg – Visually emphasize the data column for Bull #7 in Figure 2C.
5.3. Samples are then evaluated for viability and mitochondrial activity [1-LM]. The histograms for these representative examples represent the ungated spermatozoa and debris [2-LM] and the gated spermatozoa [3-LM]. 
5.3.1. LAB MEDIA: Fig3.jpg
5.3.2. LAB MEDIA: Fig3.jpg – Visually emphasize Figures 3A and 3D.
5.3.3. LAB MEDIA: Fig3.jpg – Visually emphasize Figures 3B and 3E.
5.4. These histograms also represent the viable and dead cells [1-LM], and the distribution of spermatozoa to polarized and depolarized mitochondrial membrane.
5.4.1. LAB MEDIA: Fig3.jpg – In Figure 3C, visually emphasize the green data points when “viable” is mentioned, and the red data points when “dead” is mentioned.
5.4.2. LAB MEDIA: Fig3.jpg – In Figure 3F, visually emphasize the yellow data points when “polarized” is mentioned, and the green data points when “depolarized” is mentioned.
5.5. The acrosome integrity is then evaluated with a ready-to-use kit and read with flow cytometry [1-LM], dividing the area into three marker areas that represent negligible low-fluorescing cells with intact, unstained acrosome [2-LM], low-fluorescing cells with residual stained part of the acrosome [3-LM], and highly fluorescing cells with disrupted acrosome [4-LM].
5.5.1. LAB MEDIA: Figure 4
5.5.2. LAB MEDIA: Figure 4 – In Figure 4B and Figure 4C, visually emphasize the areas denoted “R1”. This includes the red data scatter in 4B and the left-most peak in 4C.
5.5.3. LAB MEDIA: Figure 4 – In Figure 4B and Figure 4C, visually emphasize the areas denoted “R2”. This includes the light green data scatter in 4B and the middle peak in 4C.
5.5.4. LAB MEDIA: Figure 4 – In Figure 4B and Figure 4C, visually emphasize the areas denoted “R1”. This includes the dark green data scatter in 4B and the right-most peak in 4C.

6. Conclusion (said by authors on camera)

6.1. Alisa Komsky-Elbaz: While attempting these procedures, it’s important to make sure to prepare properly the initial sperm sample [1-INT].
6.1.1. Alisa Komsky-Elbaz says the statement above in an interview-style shot, looking slightly off-camera.
6.1.2. Show shots from 2.4 during the author’s statement.
6.2. Alisa Komsky-Elbaz: These techniques can provide insight into sperm quality evaluation and can be applied to various organisms, such as bovine, poultry and human [1-INT].
6.2.1. Alisa Komsky-Elbaz says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Alisa Komsky-Elbaz: Following these procedures, additional methods like in-vitro fertilization can be performed in order to examine the actual sperm fertilization competence [1-INT].	
6.3.1. Alisa Komsky-Elbaz says the statement above in an interview-style shot, looking slightly off-camera.
6.4. Alisa Komsky-Elbaz: These techniques might pave the way for researchers and clinicians in the field of reproduction to explore sperm quality and fertilization potential, for example in cases of male infertility evaluation [1-INT].
6.4.1. Alisa Komsky-Elbaz says the statement above in an interview-style shot, looking slightly off-camera.
6.5. Alisa Komsky-Elbaz: Comparison between the two techniques – quadruple staining and flow cytometry indicated no significant differences for viability, mitochondrial membrane potential, and acrosome integrity, revealing that the two techniques produce matching results [1-INT].
6.5.1. Alisa Komsky-Elbaz says the statement above in an interview-style shot, looking slightly off-camera.


Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
3.7.2 and 3.7.3 and 3.9.3 - Fig1.tiff
Fig1A png 
Fig1B png
3.8.1 and 3.8.2 - Fig1C png
3.8.2 and 3.9.2 - Fig1D png
3.8.2 and 3.9.1 - Fig1E png
5.2.1 - Fig2A png.tif
5.2.2 - Fig2B png.tif
5.2.3 - Fig2C png.tif
5.3.1 – Fig3 jpg
5.3.2 - Fig3A jpg
5.3.3 - Fig3B jpg
5.4.1 - Fig3C jpg
5.3.2 - Fig3D jpg
5.3.3 - Fig3E jpg
5.4.2 - Fig3F jpg

The following figs. should be inserted in section 5.5 after it will be changed to present Fig 4 instead of Table1: 
Fig4A jpg
Fig4B jpg
Fig4C jpg

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
 2018, Journal of Visualized Experiments

