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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? Y 

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.
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.8.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?). The most difficult aspect is definitely the set up of the gates during sorting. To ensure success, we have to make sure that the fixation and staining of the cells are optimal in order to have good defined spermatid's population on sorting graphics. Therefore, step 2.7 (fixation) and the sorting strategy at steps 3.3.-3.10. and further will need to be filmed.

E.  Will the filming need to take place in multiple locations? Y, the filming will take place in two different buildings approximately 250 meters apart
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 procedure is to separate mouse spermatids into four distinct populations, allowing the molecular study of spermiogenesis. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Olivier Simard: This method can help answer key questions in the male reproduction field, such as what is the impact of chromatin remodeling on genomic integrity?
1.2. Olivier Simard: The main advantage of this technique is that it an unequaled purity of the unique spermatid populations can be achieved by this method provides separation of spermatids into pure cell populations, without any cross-contamination.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Marie-Chantal Grégoire: We first had the idea for this method when we observed important variations in the DNA staining intensity during chromatin remodeling in haploid spermatids.
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 Université de Sherbrooke animal care and use committee.
Protocol (read by voice talent at JoVE):
2. Tube and cell preparation

2.1. On day before the cell sorting, add 1-2 ml of heat-inactivated FBS to 5 ml polypropylene round bottom [2.1.1.-WIDE] and 15 and 50 ml polypropylene conical tubes [2.1.2.-MED].

2.1.1. Talent adding FBS to at least one FACS tube, with 15 and 50 ml tubes also in frame

2.1.2. Talent adding FBS to at least one 15 ml tube, with FACS (with FBS in them) and 50 ml tubes also in frame

2.2. Next, slowly coat the tubes by overnight inversion at 4°C on a rotator [2.2.1.-CU-TXT].

2.2.1. Few seconds tubes being inverted/slowly coated (TEXT: FBS-coating prevents germ cell tube wall-sticking)

2.3. The next day, carefully decant the FBS [2.3.1.-MED], using a P200 pipet to remove any residual FBS from the 15 and 50 ml tubes [2.3.2.-CU-TXT], and leaving a small residual volume of 100-200 microliters of FBS in the 5 ml tubes for collecting the purified cells [2.3.3.-CU].
2.3.1. Talent decanting the FBS from at least one tube 

2.3.2. Few seconds FBS being removed from at least one 15 or 50 ml tube (TEXT: Remove all FBS to prevent fanning)

2.3.3. Shot of FACS tubes with residual FBS
2.4. On the day of the cell sorting, mince the decapsulated test pieces in 500 microliters of sorting buffer [2.4.1.-CU]. Then transfer the tissue fragments into a 1.5 ml tube [2.4.2.-CU].

2.4.1. Few seconds testes being minced

2.4.2. Few seconds of testes being decapsulated at least one tissue fragment being added to and minced into a 1.5 ml tube.

2.5. Using a truncated micropipette tip, flush the germ cells from the seminiferous tubules with gentle up and down pipetting [2.5.1.-CU], followed by flushing with an intact tip [2.5.2.-CU-TXT].

2.5.1. Few seconds cells being flushed with truncated tip

2.5.2. Few seconds cells being flushed with intact tip (TEXT: Use 100-1000 microliter pipette tips) 

2.6. Next use a 40 micron cell strainer to remove the debris and clumps [2.6.1.-CU], collecting the filtrate in an FBS-coated 50 ml conical tube [2.6.2.-CU].

2.6.1. Above shot of cells being strained through filter/debris and clumps being caught on filter

2.6.2. Side shot of few seconds filtrate draining into tube through filter

2.7. Wash the filter once with sorting buffer up to a total volume of 3 ml [2.7.1.-MED] and transfer the filtrate into an FBS-coated 15 ml conical tube [2.7.2.-MED].

2.7.1. Few seconds Talent adding sorting buffer to filter

2.7.2. Few seconds Talent adding filtrate to FBS-coated 15 ml tube

2.8. Then add 16 microliters of EDTA per milliliter of cell suspension to the cells [2.8.1.-MED-TXT] and use a 10 ml pipet to slowly fix the cells over one minute with 3 volumes of ice-cold 100% ethanol while low speed vortexing [2.8.2.-CU-TXT]. 
2.8.1. Few seconds Talent adding EDTA to tube, with EDTA container visible in frame (TEXT: e.g. 48 microliters EDTA/3 ml cells)
2.8.2. Few seconds ethanol being added to vortexing cells (TEXT: Caution: Rapid EtOH addition causes cell lysis)
2.9. The suspension will become milky [2.9.1.-CU].
2.9.1. Shot of milky suspension
2.10. After fixation, incubate the cells on ice for 15 minutes with occasional inversion [2.10.1.-CU].
2.10.1. Shot of cells on ice, then few seconds tube being inverted
2.11. Then centrifuge the cell suspension [2.11.1.-MED-TXT], resuspend the pellet in 2 ml of sorting buffer [2.11.2.-CU], and stain the germ cells with 4 microliters of SYTO16 (Pronounce: SIGH-toe [i.e., cyto]) DNA dye [2.11.3.-CU-TXT]. 
2.11.1. Talent placing tube(s) into centrifuge (TEXT: 5 min, 800 x g, RT)

2.11.2. Shot of pellet if visible, then few seconds pellet being resuspended

2.11.3. SYTO16 being added to at least one tube, with SYTO16 container label visible in frame (TEXT: 30 min, 4°C, dark)
3. Cell sorting

3.1. Immediately before sorting, filter the cells through a 50 micron filter into an FBS-coated FACS tube [3.1.1.-WIDE] and wash the filter extensively with 1-2 ml of sorting buffer [3.1.2.-MED
3.1.1. Few seconds Talent adding cells through filter into 5 ml tube

3.1.2. Few seconds Talent washing filter
3.2. Load the fixed germ cells onto a 488 nm laser-equipped cell sorter [3.2.1.-MED].

3.2.1. Few seconds Talent loading tube

3.3. Then determine that there is no variation in the cell staining intensity at the Alexa Fluor 488 parameter in the sorting graphics [3.3.1.-SCREEN-TXT].

3.3.1. *To be provided by Authors (TEXT: Achieve saturation w/ 1 microliter SYTO16 addition as necessary) 
3.4. Next, display the total events with a histogram representing the number of events against the Alexa Fluor 488-area [3.4.1.-LM] and gate the positive DNA staining cells [3.4.2.-LM].

3.4.1. 3.4.1_Boissonneault_Total cells.ai: please add/indicate/highlight grey peaks
3.4.2. 3.4.1_Boissonneault_Total cells.ai: please add/indicate/flash horizontal gate and Gate 1 text
3.5. Then display the cells from this gate in a side scatter-area against a forward scatter-area plot [3.5.1.-LM] and gate the cells as indicated [3.5.2.-LM].

3.5.1. 3.5.1_Boissonneault_Gate 1 with gate 2.ai: please add/indicate/highlight dots (cells)
3.5.2. 3.5.1_Boissonneault_Gate 1 with gate 2.ai: please add/indicate/flash gate and Gate 2 text
3.6. Display these gated cells in a forward scatter-area against an Alexa Fluor 488-area plot [3.6.1.-LM] and gate the cells again [3.6.2.-LM].

3.6.1. 3.6.1_Boissonneault_Gate 2.ai: please add/indicate/highlight dots (cells)
3.6.2. 3.6.1_Boissonneault_Gate 2.ai: please add/indicate/flash gates and Gate 5 and Gate 6 texts
3.7. Then display these gates into separate Alexa Fluor 488-width against Alexa Fluor 488-area plots [3.7.1.-LM].

3.7.1. Authors: please submit plots from 3.7.1_Boissonneault_Gates 5 and 6.ai without gates and gate text labels: no animation

3.8. The spermiogenesis Steps 1-9 and 10-12 spermatids can then be gated for sorting.

3.8.1. 3.7.1_Boissonneault_Gates 5 and 6.ai: no animation

3.9. To collect steps 13-14 and 15-16 spermatids, display the cells from the first gate into a forward-scatter area against an Alexa Fluor 488-area plot [3.9.1.-LM] and gate the cell populations as indicated [3.9.2.-LM].

3.9.1. 3.9.1_Boissonneault_Gate 1 with gates 3 and 4.ai: please add/indicate/highlight dots
3.9.2. 3.9.1_Boissonneault_Gate 1 with gates 3 and 4.ai: please add/indicate/flash gates and Gate 4 and Gate 3 texts
3.10. Then display these gates into individual Alexa Fluor 488-width against Alexa Fluor 488-area plots [3.10.1.-LM] and gate the steps 13-14 and 15-16 spermatids for sorting [3.10.2.-LM].

3.10.1. Authors: please provide the right Gate 3 and Gate 4 dot plots without the sorting gates: no animation

3.10.2. Authors: please provide the right Gate 3 and Gate 4 dot plots with the sorting gates: no animation

3.11. Finally, collect the purified fractions in 100-200 microliters of FBS in individual FBS-coated 5 ml round bottom tubes on ice [3.11.1.-CU].

3.11.1. Few seconds cells being sorted into labeled tubes on ice OR Shot of labeled tubes on ice with sorted cell population labels visible
4. Results: Validation of the purification scheme by epifluorescence microscopy
4.1. In these images, DAPI staining of the flow-sorted spermatid populations is shown.
4.1.1. 2.pdf: no animation

4.2. The spermiogenesis steps 1-9 spermatids typically display round-shaped nuclei [4.2.1.-LM] that appear oval-shaped in spermiogenesis step 9 spermatids [4.2.2.-LM] …

4.2.1. 4.2.1_Boissoneault_Steps 1-9 spermatids .ai: please indicate at least one round spermatid with a round nucelus

4.2.2. 4.2.1_Boissoneault_Steps 1-9 spermatids  .ai: please indicate at least one spermatid with an oval nucelus

4.3. … and that are observed as elongated hooks in steps 10-12 spermatids.

4.3.1. 4.3.1_Boissonneault_Steps 10-12 spermatids.ai: please indicate at least one spermatid/nucelus

4.4. Spermiogenesis steps 13-14 [4.4.1.-LM] and 15-16 spermatids [4.4.2.-LM] exhibit nuclei with a similar shape but with a slightly differing DNA staining intensity [4.4.3.-LM], which allows these distinct spermatid populations to be identified during their sorting by flow cytometry [4.4.1.-LM].
4.4.1. 4.4.1_Boissonneault_Steps 13-14 and 15-16 spermatids.ai: please add/highlight/indicate step 13-14 image

4.4.2. 4.4.1_Boissonneault_Steps 13-14 and 15-16 spermatids.ai: please add/highlight/indicate step 15-16 image 
4.4.3.  4.4.1_Boissonneault_Steps 13-14 and 15-16 spermatids.ai: please indicate one nucleus from each image 
4.4.4. 4.4.1_Boissonneault_Steps 13-14 and 15-16 spermatids.ai: no animation

4.5. Following the demonstrated protocol, the purity of the individual spermatid populations can be expected to be between 95-100%.

4.5.1. Table 1..xlsx: please highlight Purity column data
5. Conclusion (said by authors on camera)
5.1. Olivier Simard: This technique can be completed in 6-8 hours if each step is followed properly.

5.2. Olivier Simard: It is important to remember to always keep the cells on ice throughout the procedure.
5.3. Olivier Simard: By following this procedure, four distinct populations of spermatids can be obtained, providing a sufficient amount of material for molecular analyses, such as characterizing the dramatic chromatin remodeling process or to study the genetic impact of this transition.
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.  

2.pdf

4.2.1_Boissoneault_Steps 1-9 spermatids .ai
4.3.1_Boissonneault_Steps 10-12 spermatids.ai 
4.4.1_Boissonneault_Steps 13-14 and 15-16 spermatids.ai 

Table 1..xlsx: please highlight Purity column data
3.4.1_Boissonneault_Total cells.ai
3.5.1_Boissonneault_Gate 1 with gate 2.ai
3.6.1_Boissonneault_Gate 2.ai: please add/indicate/highlight dots (cells)
3.6.1_Boissonneault_Gate 2.ai 

Authors: please submit plots from 3.7.1_Boissonneault_Gates 5 and 6.ai without gates and gate text labels

3.7.1_Boissonneault_Gates 5 and 6.ai
3.9.1_Boissonneault_Gate 1 with gates 3 and 4.ai
Authors: please provide the right Gate 3 and Gate 4 dot plots without the sorting gates

Authors: please provide the right Gate 3 and Gate 4 dot plots with the sorting gates
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.
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