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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 

2.5., 2.9., 2.11.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 

2.11 is critical as we point out in our manuscript “If digestion at this point is advancing too far, the ratio of germ cells/Sertoli cells will disproportionally increase up to the end.” This is assured by proper timing at this point.
E.  Will the filming need to take place in multiple locations? N 

1. Introduction (Experimental Goal and Author Interviews) – At 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 isolate highly purified primary Sertoli cells and peritubular cells, or PTCs (Pronounce: P-T-Cees), from rat testes. 
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Jörg Klug: This method can help answer key questions in the male reproductive immunology field, such as how do Sertoli cells influence testicular macrophages or how is autophagy regulated in Sertoli cells?
1.2. Ferial Aslani: Harvesting Sertoli cells and peritubular cells is tedious and requires expensive reagents. The isolated primary cells retain significantly more qualitative in vivo properties during cell culture as compared to cell lines. 
C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Sudhanshu Bhushan: The implications of this technique extend toward the diagnosis of male infertility, as Sertoli cells play a crucial role in the development of spermatogenic cells.
1.4. Zhengguo Zhang: Generally, individuals new to this method will struggle, because it can be difficult to assess whether the seminiferous tubules have been properly digested. 
1.5. Tim Sebastian: Visual demonstration of this method is critical, as the entire procedure involves many steps that require proper execution. Small mistakes can add up to failure. 
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)
1.6. Procedures involving animal subjects are performed according to the guidelines of the Regierungspräsidium Giessen, Germany, and conform to the German „Code of Practice for the Care  and Use of Animals for Experimental Purposes."
Protocol (read by voice talent at JoVE):

2. Seminiferous tubule preparation

2.1. Begin by disinfecting the abdomens of 10 exsanguinated male Wistar rats with 70% ethanol [2.1.1.-WIDE-TXT].
2.1.1. Few seconds Talent spraying ethanol (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: CO2 asphyxiation + cervical dislocation)
2.2. Then, for each animal in turn, use forceps to lift the skin from the abdominal muscles [2.2.1.-CU] and cut out an oval-shaped skin lobe extending from the pubic symphysis to the sternum [2.2.2.-CU].

2.2.1. Skin being lifted (Videographer: Combine 2.2.1. and 2.2.2. as appropriate)

2.2.2. Few seconds oval being cut (Videographer: Combine 2.2.1. and 2.2.2. as appropriate)

2.3. Flap the skin upwards onto the chest [2.3.1.-CU]. Then grasp the abdominal muscles [2.3.2.-CU] and make a medial incision from the pubic symphysis to the sternum [2.3.3.-CU].
2.3.1. Skin being flapped onto chest

2.3.2. Abdominal muscles being grasped (Videographer: Combine 2.3.2. and 2.3.3. as appropriate)

2.3.3. Few seconds incision being made (Videographer: Combine 2.3.2. and 2.3.3. as appropriate) 

2.4. Now squeeze the abdomen with the thumbs from the pelvis upwards to push the testes out of the lower pelvis [2.4.1.-CU].
2.4.1. Thumbs being placed onto abdomen (Videographer: Split action into separate shots as necessary)
2.5. Using forceps, pull on the epididymal fat pad to extend the testes further [2.5.1.-CU]. Then cut the spermatic cord, leaving the tunica albuginea intact [2.5.2.-CU], and collect the testes in 20 ml of PBS in a 50 ml conical tube [2.5.3.-CU].
2.5.1. Fat pad being pulled/testes being extended

2.5.2. Spermatic cord being cut (Video Editor: if possible, please indicate tunica albuginea when mentioned)

2.5.3. At least one testis floating to bottom of tube in PBS/being dropped into PBS
2.6. After collecting all of the testes, disinfect the organs with an equal volume of 1% iodine in ethanol [2.6.1.-MED] and decant the supernatant immediately [2.6.2.-CU].

2.6.1. Talent adding iodine/ethanol to testes, with iodine/ethanol container(s) visible in frame (TEXT: Invert tube x2)
2.6.2. Few seconds supernatant being decanted

2.7. Quickly wash the testes twice with 25 ml of PBS each [2.7.1.-MED]. Then transfer the organs to a Petri dish containing 15 ml of fresh PBS [2.7.2.-CU].
2.7.1. Few seconds Talent washing testes with 25 ml of PBS, with PBS container visible in frame 

2.7.2. At least one testis being placed into petri dish of PBS 

2.8. Next, holding each testis firmly with forceps at one end, make a small incision into the tunica albuginea at the opposite end [2.8.1.-CU].

2.8.1. One testis being grasped, then few seconds incision being made (Videographer: Split action into separate shots as necessary)

2.9. Squeeze out the tubules, using closed scissor blades as a scraping tool [2.9.1.-CU]; the tubules should still exhibit a compact testicle-shaped bundle with only a few tubules extending into the saline solution [2.9.2.-ECU].

2.9.1. Few seconds tubules being squeezed/scraped

2.9.2. If possible, shot of one compact bundle (Video Editor: if possible, please indicate at least one extending tubule when mentioned) Here, the videographer took a few shots with the macro camera he called either “a bad one” or “a good one”. Just take the/a “good one” and zoom in. That´s how it should look
2.10. When all of the testes have been de-capsulated, transfer the denuded organs into a 100 ml screw-cap bottle containing 10 ml of Trypsin-DNase I (Pronounce: D-N-ase one) solution [2.10.1.-MED-TXT] and digest the de-capsulated testes in a shaking water bath at 32°C [2.11.2.-MED-TXT].
2.10.1. Talent adding at least one testis to bottle, with Tryspin-DNase I container visible in frame (TEXT: See text for all media/reagent preparation details)
2.10.2. Talent placing bottle in shaker (TEXT: 32°C and 120 oscillations/min)

2.11. After 4 minutes, evaluate the tubules with the naked eye for the dispersion of the tubules [2.11.1.-CU]. As soon as the tubules begin to disseminate into the solution, immediately stop the digestion with 5 ml of trypsin inhibitor solution A pipetted up and down 3-4 times [2.11.2.-MED-TXT].
2.11.1. Shot of dispersed tubules
2.11.2. Few seconds Talent pipetting up and down a few times, with trypsin inhibitor A solution container visible in frame (TEXT: Incubate ≤2 min as necessary)

2.12. Transfer the tissue slurry to a 50 ml conical tube [2.12.1.-MED] and let the tubules settle by unit gravity [2.12.2.-CU].
2.12.1. Talent adding slurry to 50 ml tube

2.12.2. Few seconds tubules settling

2.13. After 5 minutes, use the same 10 ml pipette to carefully remove the supernatant [2.13.1.-CU]. Then add 10 ml of trypsin inhibitor B solution, pipetting the tubules up and down 2-3 times, to completely stop the digestion [2.13.2.-CU].
2.13.1. Few seconds supernatant being removed

2.13.2. Few seconds trypsin inhibitor B solution being added/pipetted up and down, with trypsin inhibitor B solution container label visible in frame 
2.14. To remove the contaminating interstitial cells, use a 25 ml pipette to resuspend the tubules in 25 ml of PBS [2.14.1.-CU]. Then let the tubules settle by gravity for 12 minutes [2.14.2.-MED] and repeat the PBS wash 9 more times as just demonstrated [2.14.3.-MED-TXT].
2.14.1. Few seconds tubules being resuspended in PBS
2.14.2. Talent placing tube for settling
2.14.3. Few seconds Talent resuspending tubules in PBS (TEXT: Same pipette for each wash/supernatant aspiration)
3. Peritubular cell (PTC) isolation
3.1. To isolate the peritubular cells, transfer the PBS-washed tubules into a 100 ml screw-cap bottle containing a Collagenase-Hyaluronidase-DNase I solution [3.1.1.-WIDE] and digest them for another 10 minutes in a shaking water bath at 32°C [3.1.2.-CU-TXT]. 
3.1.1. Few seconds Talent adding tubules to bottle

3.1.2. Few seconds bottle shaking on shaker (TEXT: 32°C and 120 oscillations/min)
3.2. At the end of the incubation, transfer a drop of the suspension onto a glass slide [3.2.1.-MED] and quickly check the tubules under an inverted light microscope at a 100x magnification [3.2.2.-MED].
3.2.1. Talent adding drop to slide

3.2.2. Few seconds Talent at microscope, checking tubules
3.3. The tubules will appear shortened in length [3.3.1.-LM] with rough edges, indicative of the release of the peritubular cells [3.3.2.-LM-TXT] 

3.3.1. Authors: please provide Figure 3B as its own .ai, .tif or .psd file without the “B” label: please outline/indicate one grey rectangle/tubule Figure 3B correctly shows the tubules after Collagenase-Hyaluronidase-DNase I digestion.
3.3.2. Authors: please provide Figure 3C as its own .ai, .tif or .psd file without the “C” label: please outline/indicate the end of at least one grey rectangle/tubule (TEXT: Continue digestion ≤2 min as necessary) But Figure 3C shows the tubules after 4x washing with PBS and should be shown as 4.1.3.
3.4. Using the same 25 ml pipette, transfer the digested tubules into a 50 ml conical tube [3.4.1.-MED] and rinse the 100 ml bottle with 10 ml of PBS [3.4.2.-MED].

3.4.1. Few seconds Talent dispensing tubules

3.4.2. Few seconds Talent rinsing bottle, with PBS container visible in frame if possible

3.5. Add the PBS wash to the suspension [3.5.1.-MED].  After allowing the isolated tubule fragments to settle for 10 minutes, use the 25 ml pipette to carefully transfer the supernatant, containing the PTCs, into a new conical tube [3.5.2.-MED].
3.5.1. Talent adding wash to tube

3.5.2. Few second Talent aspirating supernatant with 25 ml pipette
3.6. To prevent the carry-over of any tubules, use a 5 ml pipette to aspirate the last few milliliters of solution [3.6.1.-CU-TXT]. 
3.6.1. Last few seconds supernatant being aspirated with 5 ml pipette (TEXT: Do not discard tubules)
3.7. Now mix 20 ml of RPMI 1640 medium supplemented with 10% heat-inactivated FBS with the supernatant [3.7.1.-MED] and spin down the cells [3.7.2.-MED-TXT].
3.7.1. Few seconds Talent mixing medium with cells, with medium container visible in frame
3.7.2. Few seconds Talent adding tube(s) to centrifuge (TEXT: 10 min, 300 x g, RT, no brake)
3.8. Carefully decant the supernatant [3.8.1.-CU] and resuspend the peritubular cell pellet in 20 ml of fresh medium [3.8.2.-CU].
3.8.1. Few seconds supernatant being decanted

3.8.2. Shot of pellet if visible, then few seconds pellet being resuspended
3.9. Then seed 4 ml of PTCs in each of five T75 flasks containing 16 ml of medium at 37°C and 5% CO2 [3.9.1.-MED-TXT].
3.9.1. Few seconds Talent adding cells to at least one flask, with at least a few other flasks visible in frame (TEXT: See text for passaging/extended culture details) 
4. Sertoli cell isolation 
4.1. To isolate the Sertoli cells, use a new 25 ml pipette to resuspend the settled tubules thoroughly in 25 ml of PBS [4.1.1.-WIDE]. After allowing the tubules to settle for another 12 minutes, use the same pipette to wash the tubules 3 more times in the same way [4.2.1.-MED].
4.1.1. Few seconds Talent resuspending tubules in PBS
4.1.2. Few seconds Talent washing tubules with PBS, with PBS container visible in frame

4.1.3.  This is where Figure 3C belongs!  Authors: please provide Figure 3C as its own .ai, .tif or .psd file without the “C” label: please outline/indicate the end of at least one grey rectangle/tubule (TEXT: Continue digestion ≤2 min as necessary)

4.2. Then transfer the organs into a new 100 ml screw-cap bottle and add the Hyaluronidase-DNase I solution [4.2.1.-CU]. Further digest the tubules in a shaking water bath at 32°C for 5 minutes [4.2.2.-CU-TXT].
Here we discovered that the Talent is usually adding the Hyaluronidase-DNase I solution to the organs that had been transferred to the 100 ml bottle and not the other way around as described in the script. Due to the little confusion I do not recall exactly which shots the videographer took at this point.
4.2.1. Few seconds tubules being dispensed into bottle, with Hyaluronidase-DNase I solution container label visible in frame
4.2.2. Added shot: Hyaluronidase-DNase I solution added.

4.2.3. Few seconds tube shaking (TEXT: 32°C and 120 oscillations/min)

4.3. Check an aliquot of the suspension by light microscope inspection at a 100x magnification [4.3.1.-CU]; short tubules, tubular aggregates and released cells should be visible [4.3.2.-LM]. 
4.3.1. Drop being placed onto slide

4.3.2. Authors: please provide Figure 3D as its own .ai, .tif or .psd file without the “D” label: please outline one grey tubule rectangle
4.4. Allow the tubular aggregates to settle for 10 minutes [4.4.1.-CU]. Then use a new 25 ml pipette to remove the supernatant [4.4.2.-MED] and wash the aggregates 4 times in 25 ml of PBS with 10 minutes of sedimentation between each wash [4.4.3.-MED]; the contaminating PTC population will have been reduced [4.4.4.-LM’.
4.4.1. Talent placing tube on bench

4.4.2. Few seconds Talent opening new 25 ml pipette

4.4.3. Few seconds Talent pipetting tubules, with PBS container visible in frame

4.4.4. Authors: please provide Figure 3E as its own .ai, .tif or .psd file without the “E” label: please indicate/outline at least one of the single cells in the image
Figure 3E shows tubules and tubular aggregates after washing. There are a few single cells/very small aggregates left, but it doesn´t make sense to indicate them. After washing you expect a more or less single cell-free suspension which is the case. Therefore I did not indicate a single cell.
4.5. After the last wash, add 20 ml of RPMI 1640 medium to the cells [4.5.1.-MED] and pass the suspension through an 18G (Pronounce: 18-G) needle mounted on a 20 ml syringe 10 times [4.5.2.-CU-TXT].

4.5.1. Few seconds Talent adding medium to cells, with medium container label visible in frame (TEXT: Caution: Avoid air bubbles)
4.5.2. Few seconds cells being passed through needle

4.6. Next, quickly confirm that all of the aggregates have been dissociated [4.6.1.-LM] and filter the cell suspension through a 70 micron cell strainer to obtain a pure single cell suspension [4.6.2.-CU]. 
4.6.1. Authors: please provide Figure 3F as its own .ai, .tif or .psd file without the “F” label: please outline at least one cell
4.6.2. Few seconds suspension being filtered
4.7. Spin down the filtrate [4.7.1.-CU-TXT], using the 25 ml pipette to carefully aspirate the supernatant [4.7.2.-CU]. Then resuspend the isolated Sertoli cells in 40 ml of serum-free RPMI 1640 medium [4.7.3.-MED].

4.7.1. Tube(s) being placed into centrifuge bucket (TEXT: 10 min, 200 x g, RT, no brake)

4.7.2. Shot of pellet if visible, then few seconds supernatant being aspirated

4.7.3. Few seconds Talent resuspending cells, with medium container visible in frame

4.8. Then count the number of viable cells by trypan blue exclusion [4.8.1.-MED] and adjust the cell concentration to 3 x 106 cells/ml [4.8.2.-MED].

4.8.1. Few seconds Talent adding trypan blue to hemocytometer

4.8.2. Few seconds Talent adding medium to cells, with medium container label visible in frame

4.9. Finally, seed 1 ml of cells per well in a 6 well plate [4.9.1.-MED-over the shoulder].
4.9.1. Talent adding cells to at least one well

5. Results: Representative PTC and Sertoli cell culture
5.1. The purity of the isolated Sertoli cells is >95%, as demonstrated by vimentin immunolabeling [5.1.1.-LM].
5.1.1. Authors: please provide Figure 5B as its own .ai, .tif or .psd file without the “B” label: please indicate some green staining/outline one green cell Assuming that this Figure will be shown in color I consider it as not conducive to “indicate green staining”.
5.2. On day 6 of culture, most of the Sertoli cells have acquired lipid droplets [5.2.1.-LM], with a single large vacuole observed in the majority of cells [5.2.2.-LM].

5.2.1. Authors: please provide Figure 5C as its own .ai, .tif or .psd file without the “C” label: please outline/indicate large round shapes with “L” text on left side of image and/or add L to large round shapes on left side of image I think I do not understand what you want me to do. In Figure 5C all three visible lipid droplets on the left side of the image are labeled with L. You could modify the .ai file as you think it should look like and send it to me for review.
5.2.2. Authors: please provide Figure 5D as its own .ai, .tif or .psd file without the “D” label: please outline/indicate large round shape with “L” text on left side of image and/or add L to large round shape on left side of image I have the feeling that you may refer to an earlier version of Figure 5? The large round shape (droplet) is labeled with “L” already.
5.3. The neutral lipid content of the droplets can be easily visualized by Oil Red O (Pronounce: Oh, not “zero”) staining [5.3.1.-LM].
5.3.1. Authors: please provide Figure 4F as its own .ai, .tif or .psd file without the “F” label: please outline/indicate at least one red droplet
5.4. The isolated Sertoli cell culture is the least contaminated with germ and peritubular cells around day 7, so experiments should be performed as close to this day as possible [5.4.1-LM]. 
5.4.1. Authors: please provide Figure 4E as its own .ai, .tif or .psd file without the “E” label: no animation
5.5. The PTCs can be cultured as well [5.5.1.-LM], reaching a purity of 95% by day 5 after isolation, as confirmed by smooth muscle actin immunolabeling [5.5.2.-LM].
5.5.1. Authors: please provide Figures 4A and 4B together in one .ai, .tif or .psd file without the “A” and “B” labels: no animation
5.5.2. Authors: please provide Figure 5A as its own .ai, .tif or .psd file without the “A” label: please indicate some green staining/outline one green cell Assuming that this Figure will be shown in color I consider it as not conducive to “indicate green staining”.
6. Conclusion (said by authors on camera)
6.1. Ferial Aslani: The procedure can be completed in one day. Using 10 rats provides enough Sertoli cells for six to seven 6-well plates and enough peritubular cells for ten confluent T75 flasks.
6.2. Sudhanshu Bhushan: When attempting this procedure for the first time, it’s important to remember to carefully monitor the three enzymatic digestions with either the naked eye or an inverted light microscope.

6.3. Ferial Aslani: Initially it is also important to assess the purity of the isolated Sertoli cells and PTCs by immunolabeling with vimentin and smooth muscle actin antibodies, respectively. 
6.4. Sudhanshu Bhushan: In the presence of serum, the PTCs proliferate vigorously whereas the Sertoli cells stop dividing. Keep in mind that the Sertoli and PTC cultures are contaminated with germ cells that have to be removed by washing or passaging, respectively.
6.5. Ferial Aslani: This technique paved the way endocrinologists and immunologists to explore the interactions between testicular cells and hormones, to establish testicular cell lines, and to investigate the immune privilege of the testis.

6.6. Jörg Klug: After watching this video, you should have a good understanding of how to isolate rat Sertoli cells and peritubular cells and how to avoid technical pitfalls like over-digestion of the tubules by Trypsin-DNase I digestion. 
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.  

Authors: please submit the requested files
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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