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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.2., 2.3., 2.6., 2.8., 2.13., 2,14.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? The actual technique of spreading is the most difficult - 2.14.  We ensure that the fixative droplet that collects at the bottom corner of the slide is large enough in volume (2.11.) so that with addition of the cell suspension (which has been pipetted to separate the cells, 2.13.), the slide will be very wet and completely covered when the mixture is spread (2.14.). We also make sure to spread the cell suspension/fixative mixture in one direction along the length of the slide, and THEN tilt it back to coat the remaining area of the slide (NOT back and forth)  
E. Will the filming need to take place in multiple locations? N
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. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this protocol is to prepare meiotic chromosome spreads from mouse spermatocytes to allow the study of male meiosis. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Karen Berkowitz: This method can help answer key questions in the reproductive biology field about the mechanisms that regulate meiotic recombination and chromosome segregation.
1.2. Karen Berkowitz: The main advantage of this technique is that it yields an abundance of spermatocyte nuclei at different stages of meiosis, especially those cells undergoing the substages of prophase I. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Ferdusy Dia: Visual demonstration of this method is critical, because the technique used to spread the spermatocyte nuclei onto the slides is difficult to convey in writing.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Drexel University College of Medicine. 
Protocol: (read by voice talent at JoVE)
2. Spermatocyte Nuclei Spreading
2.1. Begin by weighing paired testes harvested from postnatal to adult aged male mice [1-WIDE-TXT] and placing the weighed specimens in a Petri dish containing a few drops of cold hypotonic extraction buffer [2-MED-TXT].

2.1.1. Few seconds Talent placing weigh boat paper onto balance (TEXT: Euthanasia: according to institutional guidelines)
2.1.2. Talent placing testes into Petri dish (TEXT: See text for all reagent preparation details)
2.2. To harvest the tubules, use the tips of a curved forceps to hold one testis against the bottom of the dish [1-CU] and use a straight edge razor blade to make a small vertical midline incision through the capsule of the testis [2-ECU].
2.2.1.  Forceps being placed against testis [Shots 2.2.1, 2.2.2, and 2.3.1 combined]
2.2.2. Few seconds small incision being made

2.3. Use a second set of curved tip forceps or straight edge razor blade to gently squeeze the seminiferous tubules from the testis [1-ECU] and transfer the seminiferous tubules into a 15-mL conical tube containing 10 mL of cold hypotonic extraction buffer, taking care to avoid collecting pieces of testis capsule with the tubules [2-MED-TXT].

2.3.1. Few seconds tubules being squeezed out of testis (Author Comment: Both of these methods were filmed; the curved forceps is probably better for a novice and the straight edge razor blade saves a little time in the hands of someone who is experienced with the protocol/technique) (Editor: Since the curved tip forceps is better for a novice, we should probably use that – especially since that would remain consistant with earlier VO)
2.3.2. Talent placing tubules into tube (TEXT: Repeat for each testis)

2.4. When all of the tubules have been collected, place the conical tube on ice for 30-60 minutes depending on the size of the testes [1-CU-TXT].

2.4.1. Shot of tubules in tube, then tube being placed onto ice (TEXT: Incubate ≤30 mg testes 30 min/31-50 mg testes 30-45 min/>50 mg testes 60 min)
2.5. While the tubules are incubating, label the frosted ends of pre-cleaned slides with the mouse number, slide number, and date [1-MED-over the shoulder], and place the labeled slides in a Coplin (pronounced with a long O – i.e. like “COPE”) jar containing fixative solution [2-CU].
2.5.1. Few seconds Talent labeling one slide

2.5.2. Slide(s) being placed into jar 

2.6. At the end of the incubation, pour the tubules into a new Petri dish [1-MED] and separate the tubules into approximately 3 mm diameter clumps [2-CU-TXT].

2.6.1. Few seconds Talent pouring tubules into dish

2.6.2. Few seconds tubules being separated into clumps (TEXT: Each clump yields 2 slides)
2.7. Next, place 23 microliters of the 100 mM sucrose solution into one ring of a Teflon-printed, 3-ring slide [1-ECU] and add one clump of tubules to the ring [2-CU].

2.7.2. Few seconds sucrose solution being added to ring (Editor: Move 2.7.2 above 2.7.1. I’m not sure if the authors changed the slating at all when they requested that these actions be swapped)
2.7.1. Tubules being placed into ring

2.8. Using curved tip forceps to hold the clump, use a size 11 razor blade to gently mince the tubules until the solution becomes cloudy. [1-CU-TXT].

2.8.1. Clump being grasped, then few seconds tubules being minced (TEXT: Caution: Over-mincing causes chromosome fragmentation)
2.9. When the solution becomes cloudy, remove the debris [1-CU] and add another 23 microliters of sucrose solution to the ring [2-MED].

2.9.1. Shot of cloudy solution, then few seconds debris being removed

2.9.2. Few seconds Talent adding sucrose to fragments

2.10. Use a micropipette to gently pipette the mixture a few times to help separate the cells in the suspension [1-CU].
2.10.1.  Few seconds cells being pipetted

2.11. Then remove a slide from the fixative solution [1-MED] and tilt the slide over the jar so that one generous droplet collects at the bottom corner [2-CU].
2.11.1.  Talent removing slide from jar

2.11.2.  Few seconds slide being tilted/drop being collected 
2.12. “Take care that the droplet is large enough that, coupled with the addition of the cell suspension, the slide will be very wet and completely covered when the mixture is spread.” [1-MED-interview style]
2.12.1.  Ferdusy Dia, speaking the above interview style (looking just off-camera)
2.13. Add 20 microliters of cells to the droplet [1-CU] and mix the suspension 2-3 times by pipetting [1-ECU]. 
2.13.1. Few seconds cells being added to droplet (Shot will be used again)
2.13.2. Few seconds suspension being mixed

2.14. Next, spread the cell suspension along the length of the slide, slowly tilt the slide to the side opposite the droplet [1-CU]. Then slowly tilt the slide back to spread the cell suspension along the width of the slide to cover it completely. [2-CU].
2.14.1.  Few seconds slide being tilted opposite droplet

2.14.2.  Few seconds slide being tilted back 

2.15. “To avoid overlapping cells, take care not to spread the cell suspension over the same area twice.” [1-MED-interview style]
2.15.1.  Ferdusy Dia, speaking the above interview style (looking just off-camera)
2.16. After spreading, immediately place the slide flat in a humidified chamber [1-MED] and spread the next slide [2-CU].
2.16.1.  Talent placing slide into chamber

2.16.2.  Use 2.13.1. cells being added to drop
2.17. When the desired number of slides have been prepared, cover the chamber [1-MED] and allow the slides to dry at room temperature for 2.5 hours [2-CU-TXT].

2.17.1.  Talent covering chamber

2.17.2.  Few seconds timer being set to 2.5 hours (TEXT: Caution: Do not move chamber during drying process)
2.18. At the end of the covered incubation, remove the cover to allow the slides to air-dry completely for an additional 30 minutes [1-MED].

2.18.1.  Talent removing chamber cover

2.19. When the slides are completely dry, place them in a Coplin jar containing 0.4% Photo-Flo 200 in PBS for two 5-minute incubations with gentle agitation [1-MED], followed by one 5-minute wash in 0.4% Photo-Flo 200 in water with agitation [2-CU].
2.19.1.  Few seconds Talent placing slide(s) into jar, with photo-flo 200 container visible in frame 

2.19.2.  Few seconds slides in jar being agitated

2.20. After the last wash, carefully wipe the edges and bottom of each slide to remove the excess liquid [1-MED] and dry the slides for 15-20 minutes in an angled, almost-upright position [2-CU].

2.20.1.  Few seconds Talent wiping one slide, with jar of slides visible in frame

2.20.2.  Few seconds one slide being placed to dry, with a few others drying slides visible in frame

2.21. Then store the slides at -80 °C in a tightly-closed slide box protected from light for up to 3 weeks before immunostaining [1-MED-TXT].

2.21.1.  Talent placing box into -80 °C storage (TEXT: Alternative: Immunostain/analyze immediately according to standard protocols)
3. Results: Representative Wild-Type, Juvenile Mouse, Surface-Spread Nuclei 
(Author Comment: Please let me know who I can speak with about the figures (that I’ve already uploaded to the website).  I want to make sure the size aspects of them are the same.)
3.1. In this image, well-spread pachytene spermatocyte nuclei can be observed [1-LM].

3.1.1. Figure 1 layers new no labels single scale bar.tiff: please highlight 1st image/staining in first image

3.2. These nuclei contain unevenly immunostained homologs that appear tattered due to too long an incubation of the seminiferous tubules in the hypotonic extraction buffer [1-LM].
3.2.1. Figure 1 layers new no labels single scale bar.tiff: please highlight 2nd image/staining in 2nd image
3.3. These nuclei were poorly spread, resulting in overlapping cells [1-LM], while these nuclei contain fragmented homologs [2-LM], resulting from “overmincing” of the seminiferous tubules [3-LM].

3.3.1. Figure 1 layers new no labels single scale bar.tiff: please highlight 3rd image/staining in 3rd image

3.3.2. Figure 1 layers new no labels single scale bar.tiff: please highlight 4th image/staining in 4th image
3.3.3. Figure 1 layers new no labels single scale bar.tiff: please add/indicate white arrowheads as in original Figure 1D
3.4. If this technique is performed correctly, however, a variety of nuclei representing the main 5 substages of prophase one can be observed [1-LM].
3.4.1. Fig. 2 new.pdf: please sequentially indicate images from left to right
4. Conclusion (said by authors on camera):
4.1. Ferdusy Dia: Once mastered, this protocol, including the solution preparation, drying, and washing steps, can be completed in approximately 5 ½ hours if it is performed properly.

4.2. Ferdusy Dia: While attempting this procedure, it’s important to incubate the seminiferous tubules in the hypotonic buffer for the appropriate amount of time and to tilt the slides in one direction at a time only when spreading the samples. 
4.3. Karen Berkowitz: Following this procedure, other methods, including immunostaining and microscopy, are often performed to evaluate fundamental meiotic processes, such as DNA double strand break repair and crossover formation. 
4.4. Karen Berkowitz: After watching this video, you should have a good understanding of how to prepare male meiotic chromosome spreads, a straightforward procedure that requires some practice to gain competence and optimal results.
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:

0123_ Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

0123_ 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.  

Figure 1 layers new no labels single scale bar.tiff – single color imaging of wild type pachytene spermatocyte spreads
Fig. 2 new.pdf – dual color imaging of wild type spermatocyte spreads in the 5 substages of prophase I
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 in the email accompanying the finalized script.
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