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A. Microscopy: Does your protocol involve video microscopy? Y, Nikon SMZ1000
B. Does your protocol include software usage? N
C. Which steps of from the protocol section below will viewers benefit most from having filmed? 
2.5., 2.8., 2.9., 2.11., 3.5.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.8: The length of the tip of the injection capillary should not be too long. Besides, in the process of injection, carefully depress the microinjection pipette to avoid moving it
E. Will the filming need to take place in multiple locations? Y, same building different floors
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. Mengrou Liu: This method can help answer key questions in the blood testis barrier field about gene candidates, viruses, or environmental toxins that may affect the blood testis barrier function or integrity.
1.2. Mengrou Liu: The main advantage of this technique is that it provides a convenient, effective, and noninvasive assay for monitoring blood testis barrier integrity in vivo.
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
D. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Nanjing Medicine University.
Protocol: (read by voice talent at JoVE)
2. Inulin-FITC Administration
2.1.1. Three days before the surgery, treat at least three 8-week-old C57BL/6 (C-fifty-seven-black-six) male mice daily with 5 mg/kg body weight cadmium chloride via intraperitoneal injection. [1-WIDE-TXT].

2.1.2. Talent injecting one mouse (TEXT: Treat ≥3 control mice w/ PBS)

2.2. On the day of the surgery, place a clean tissue over a 75%-ethanol-sterilized surgical area [1-MED] and set a thermostatic heater to 37 °C [2-CU].
2.2.1. Talent placing tissue onto surgical area, with ethanol container visible in frame

2.2.2. Heater being set to 37 °C

2.3. Place an anesthetized mouse onto the tissue [2-MED]. Then, confirm a lack of response to toe pinch [1-ECU-TXT]. 
2.3.2. Talent placing mouse into tissue (Videographer: More Talent than mouse in shot) 
2.3.1. Toe being pinched (TEXT: Anesthesia: pentobarbital sodium 70mg/kg i.p.)

2.3.2. Talent placing mouse into tissue (Videographer: More Talent than mouse in shot) 
2.3.3. Eye being covered.
2.4. Shave the abdominal hair with a shaver [1-CU] and disinfect the exposed skin with 75% ethanol [2-CU].
2.4.1. Hair being shaved.
2.4.2. Skin being disinfected
2.5. Make a 1-cm skin incision above the preputial glands to expose the abdominal wall [1-CU] and use small forceps to lift skin [2-ECU] to make a 0.5-cm incision in the peritoneum [3-CU].
2.5.1. Incision being made
2.5.2. Skin being lifted
2.5.3. Incision being made
2.6. Use the forceps to search for fat pads around the epididymis and testis [1-CU], carefully pulling the fat pads out to expose one attached testis [2-ECU].
2.6.1. Forceps searching for fat pads
2.6.2. Fat pad(s) being extracted/testis being exposed
2.7. Place a 9-cm piece of paper under the fat pads and testis [1-CU] and load a microinjection pipette with freshly-prepared inulin-FITC solution [2-MED-TXT].
2.7.1. Paper being placed under fat pad
2.7.2. Talent loading syringe, with inulin-FITC container and dissecting microscope in frame (TEXT: See text for inulin-FITC preparation details)

2.8. Connect the pipette to a micromanipulator unit [1-CU] and use a dissecting microscope to gently insert the microinjection pipette tip under the tunica albuginea [2-SCOPE].
2.8.1. Pipette being connected
2.8.2. Pipette being inserted
2.9. Slowly rotate the operating lever to deliver 20 microliters of the inulin-FITC into the interstitium of the testis [1-SCOPE]. If the delivery is successful, the testis will turn a bright green-yellow color [2-SCOPE].
2.9.1. Inulin-FITC being delivered
2.9.2. Shot of bright yellow-green testis
2.10. Immediately return the testis to the abdominal cavity [1-CU] and inject the contralateral testis with 20 microliters of PBS [2-ECU].
2.10.1.  Testis being returned
2.10.2.  Testis being injected with PBS
2.11. Then close the skin with a surgical suture [1-CU] and place the mouse onto the heat pad of a thermostatic heater [2-MED-TXT].

2.11.1. Suture being placed
2.11.2. Talent placing mouse onto pad (Videographer: More Talent than mouse in shot) (TEXT: Repeat for each mouse)
3. Tissue Harvest and Imaging 
3.1. Forty-minutes after the injection, use sharp scissors to collect the testes from each mouse [1-WIDE-TXT] and wash the tissues in 1 mL of ice-cold PBS [2-CU].
3.1.1. Talent placing test(es) in container of PBS (TEXT: Euthanasia: Cervical dislocation)
3.1.2. At least one testis being washed, with PBS container label visible in frame
3.2. Next, fix the testes in 4% paraformaldehyde at 4 °C for 12-24 hours [1-MED] followed by three washes in 1.5 mL of 1% PBS per wash [2-CU].
3.2.1. Talent adding test(es) to PFA, with PFA container visible in frame
3.2.2. At least one testis being washed, with PBS container label visible in frame
3.3. After 30% sucrose-dehydration overnight [1-MED], transfer the samples into individual embedding frames [2-CU] and cover the tissues with optimal cutting temperature compound [3-CU].
3.3.1. Talent placing tissue into sucrose, with sucrose container visible in frame
3.3.2. Testis being placed into mold
3.3.3. OCT being added to mold
3.4. Set the temperature of a cryostat to -20 °C [1-MED] and place the frames in the cryostat for about 10 minutes until the OCT is frozen [2-MED-over the shoulder].

3.4.1. Talent adjusting temperature

3.4.2. Talent placing frame(s) into cryostat

3.5. Then fill each embedding frame with fresh OCT until the whole testis is covered in each mold [1-CU].
3.5.1. Shot of frozen OCT, then fresh OCT being added to frame
3.6. When the second layer of OCT has frozen [1-CU], acquire 5-micrometer-thick cross sections of each testis [2-MED-over the shoulder], capturing the tissue sections onto glass microscope slides as they are obtained [3-CU].
3.6.1. Shot of frozen second layer of OCT
3.6.2. Talent making section
3.6.3. Section being collected onto slide
3.7. To image the samples, first warm the slides in a humidified box at room temperature [1-MED].
3.7.1. Talent placing slide(s) into box
3.8. After 10 minutes, wash the slides three times in fresh Tris-buffered saline per wash [1-CU] and allow the sections to dry for 5 minutes protected from light [2-MED].
3.8.1. Slides being placed in TBS, with TBS container label visible in frame
3.8.2. Talent covering slides
3.9. Use dust-free paper to remove any residual saline [1-CU] and mount the samples with DAPI (Pronounce as one word, rhymes with "happy") -supplemented mounting medium [2-MED-over the shoulder].
3.9.1. Slide being wiped
3.9.2. Talent placing medium onto slide, with mounting medium container visible in frame
3.10. Then cover each sample with an inverted coverslip [1-CU] and image the samples under the 20X objective of a confocal microscope [2-MED].
3.10.1.  Coverslip being placed
3.10.2.  Talent placing slide onto microscope stage
4. Results: Representative Blood-Testis Barrier (BTB) Integrity Assessment 
4.1. Three days of cadmium-chloride treatment causes damage to the blood-testis barrier, allowing inulin-FITC diffusion from the basal compartment to the apical compartment of the seminiferous epithelium [1-LM].
4.1.1. 58512_ Figure 3A.tif: Video Editor: please emphasize green staining in Inulin/DAPI CdCl2 image
4.2. In contrast, this diffusion is blocked in control, PBS-treated testes [1-LM].
4.2.1. Fig. 3A.tif: Video Editor: please emphasize green staining in Inulin/DAPI Control image

4.3. The extent of the blood-testis barrier damage is determined by calculating the ratio of the distance of inulin-FITC diffusion [1-LM] to the radius of the same seminiferous tubule [2-LM].
4.3.1. Fig. 3AB.tif: Video Editor: please add white diagonal line as in original Figure 3A

4.3.2. Fig. 3AB.tif: Video Editor: please add bracket and asterisks as in original Figure 3B

4.4. Further, the intact blood-testis barrier in heterozygous Rictor (Pronounce rk-tə) floxed knockout mice blocks inulin diffusion across the barrier into the apical compartment [1-LM], while conditional Rictor knockout mice possess a compromised blood-testis barrier that permits inulin diffusion [2-LM].
4.4.1. Fig. 3C.tif: Video Editor: please emphasize green staining in left image

4.4.2. Fig. 3C.tif: Video Editor: please emphasize green staining in right image
5. Conclusion (said by authors on camera):
5.1. Mengrou Liu: While attempting this procedure, it’s important to remember to deliver inulin-FITC prepared on the day of the experiment and to keep the tissue protected from light, since FITC is a light-sensitive molecule.
5.2. Mengrou Liu: The implications of this technique extend toward the therapy of impaired spermatogenesis, because the function of the blood testis barrier is to provide an immunoprivileged microenvironment for the completion of meiosis and spermiogenesis.

5.3. Mengrou Liu: After its development, this technique provided a way for researchers in the field of reproductive medicine to explore subfertility and infertility in mice.
5.4. Mengrou Liu: Don't forget that working with paraformaldehyde can be extremely hazardous and that precautions, such as wearing protective garments and face masks, should always be taken while performing this procedure.   

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

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

3.1.2. 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. 
4.1. Fig. 3A.tif - The diffusion of inulin-FITC in CdCl2-treatment group and control group
4.2. Fig. 3AB.tif - The extent of the blood-testis barrier damage
4.3. Fig. 3C.tif - The BTB integrity is compromised in testis of Rictorcko mice 
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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