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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 from the protocol section below will viewers benefit most from having filmed?

2.2., 2.3., 3.1.

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
For Step 2, conceptualizing how to fill the pellets with powder, and the technique of using the syringe to fill in the ends of the pellets with adhesive.

For Step 3, visualization of the insertion and removal (replacement) of the pellets in the dorsal interscapular region.

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.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Sheng Wu: This method can help answer key questions in the fields of reproduction and endocrinology and are applicable to the study of polycystic ovary syndrome, or PCOS, and hyperandrogenism. 

1.2. Sheng Wu: The main advantage of this technique is that it facilitates a consistent, uniform, long term release of hormone in a cost-effective way. 
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!)
1.3. Sheng Wu: Demonstrating the procedure will be Ping Xue, a technician from my laboratory. 
1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
D. 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 JHU Institutional Animal Care and Use Committee (IACUC).
Protocol: (read by voice talent at JoVE)
2. Dihydrotestosterone (DHT) Pellet Preparation

2.1. For dihydrotestosterone, or DHT, pellet preparation, use a razor blade to cut a 15-mm piece of silicone tubing [1-WIDE] and use a 3-mL syringe equipped with a blunted 20-gauge needle to inject medical adhesive silicone into one end of the tube [2-MED].
2.1.1. Talent cutting tubing

2.1.2. Talent injecting tubing with silicone

2.2. Allow the tubing to dry overnight [1-CU] and check for air bubbles on the sealed end [2-MED].
2.2.1. Shot of sealed tube end
2.2.2. Talent looking for bubbles (TEXT: Use tubing w/ bubbles for no-DHT control pellets)
2.3. Wearing the appropriate personal protective equipment [1-MED], pour DHT powder into a plastic weigh boat in a flow hood [2-MED] and press the open end of the adhesive-capped tube into the powder [3-CU].
2.3.1. Talent wearing lab coat and gloves, putting on goggles

2.3.2. Talent pouring powder into weigh boat
2.3.3. Tube being pressed into powder

2.4. Using a large, straightened paper clip, tamp the powder down into the tubing until the DHT reaches the appropriate experimental depth [1-CU-TXT]. 
2.4.1. DHT being tamped down (TEXT: Confirm DHT length w/ ruler)
2.5. Then seal the open side of the tube with silicone overnight [1-CU-TXT].
2.5.1. Silicone being injected (TEXT: Control pellets are sealed w/ silicone w/o DHT)
2.6. The next morning, cut each sealed side to obtain a 2-mm length of silicone on both sides of the DHT and no-DHT control pellets [1-CU].
2.6.1. At least one end being cut

2.7. Then store the pellets in a 50 mL conical tube wrapped with foil at room temperature for up to 3 months [1-MED].
2.7.1. Talent adding pellet(s) to foil-wrapped tube 

3. DHT Insertion and Replacement

3.1. For PCOS mouse model generation, equilibrate up to 20 DHT or control pellets in separate 50-mL conical tubes [1-WIDE] containing 30 mL of 0.9% saline for 24 hours at 37 ˚C [2-MED].
3.1.1. Talent adding pellet(s) to tube, with both tubes visible in frame
3.1.2. Talent adding saline to tube(s)

3.2. The next day, confirm a lack of response to toe pinch in an anesthetized 2-month-old female mouse [1-ECU-TXT] and use sterile gauze to administer sequential povidone-iodine and 70% ethanol scrubs to the surgical area [2-CU-TXT].
3.2.1. Toe being pinched (TEXT: See text for anesthesia administration details)

3.2.2. Skin being scrubbed (TEXT: See text for full surgical preparation details)
3.3. Next, make a 5-mm incision through the skin near the neck [1-ECU] and use a 10-gauge trochar make a 15-mm tunnel in the rostral direction [2-CU].
3.3.1. Incision being made

3.3.2. Tunnel being made
3.4. Use the trochar to insert a pellet dorsally into the tunnel [1-ECU/CU] and seal the incision with surgical adhesive [2-CU].
3.4.1. Pellet being inserted (Shot will be used again)
3.4.2. Incision being sealed
3.5. Manually approximate the wound edges with forceps [1-CU] and use gentle brushing strokes to apply three thin film layers of liquid adhesive to 1 cm out from each side of the apposed wound edges [2-CU-TXT].
3.5.1. Edges being approximated

3.5.2. Adhesive being applied (TEXT: Alternative: Close wound w/ sutures/wound clips)

3.6. Then place the mouse alone in a cage on a heat pad with monitoring until full recumbency [1-MED], replacing the pellet every 4 weeks to maintain a constant level of androgen exposure [2-CU-TXT].
3.6.1. Talent placing mouse into cage (Videographer: More Talent than mouse in shot)

3.6.2. Use 3.4.1. pellet being inserted (TEXT: Surgically remove original pellet/insert new pellet as demonstrated)

3.7. Three days after pellet insertion, use a p10 pipette to squirt 10 microliters of sterile saline into the vaginal cavity [1-CU] and use the same pipette tip to immediately recover the saline [2-ECU-TXT].
3.7.1. Saline being squirted

3.7.2. Saline being collected (TEXT: Assess vaginal cells daily/16 d)
3.8. Spread the vaginal cell saline sample onto a labeled slide [1-CU-TXT] and allow the saline to dry at room temperature [2-MED].

3.8.1. Saline being spread onto slide, with slide label visible in frame (TEXT: ≤6 samples per slide) 
3.8.2. Talent placing slide to dry

3.9. Fix the dried slides in a container of 100% ethanol for at least 5 minutes [1-CU-TXT]. Then stain the slides for 1 minute each in buffer B and buffer C from a DIFF QUIK staining kit [2-MED].
3.9.1. Slide(s) being placed into ethanol, with stock ethanol container label visible in frame (TEXT: Slides can remain in 100% EtOH until use)

3.9.2. Talent adding slides to buffer A B to slide(s), with buffer A B and buffer B C containers and staining kit visible in frame

3.10. At the end of the buffer C incubation, wash the slides with tap water for 3 seconds [1-CU] and dry them at room temperature [2-MED].

3.10.1.  Slide(s) being placed in water

3.10.2.  Talent placing slide(s) at room temperature

3.11. To determine the estrous cyclicity, view the slides under the 10X objective of a light microscope [1-CU/MED-TXT], count the days in each stage and divide by the total number of days to calculate percent time at each stage [2-LM].
3.11.1. Slide being placed onto microscope stage (TEXT: See text for cell morphological identification of proestrus, estrus, metestrus, and diestrus stage details)

3.11.2. Figure 6B.ai: no animation
3.12. To test the glucose tolerance, 21 days after DHT insertion, fast the mice overnight [1-MED], weigh the mice next morning, and use a glucometer and test strips to measure basal glucose level of tail vein blood [2-CU] [1-MED]. 
3.12.1.  Talent removing food from mouse cage; weigh mouse; Talent adding strip to glucometer (Editor: Looks like shot 3.12.1 covers this entire VO. Since some of these actions occur the next morning, the video might have to be cut to give the illusion of time passing)
3.12.2.  Mouse being injected, with dextrose container label visible in frame if possible

3.13. Inject the mice with 2 grams/kilogram body weight of 20% dextrose. Then measure the glucose level of tail vein blood samples at 15, 30, 60, 90, 120 minutes post dextrose administration [1-MED].
3.13.1.  Talent adding strip to glucometer Mouse being injected, with dextrose container label visible in frame if possible. (Editor: The first action (injecting the dextrose) was originally the 3.12.2. I’m not sure how this shot is currently slated, or if measuring the glucose is shown at all)
4. Reproductive Profile Assessment of Female Offspring from Chronically DHT-Inserted Dams 
4.1. To acquire female offspring from DHT-inserted dams, move the female mouse to be tested into the cage with a proven fertile male at day 15 following pellet insertion [1-WIDE].
4.1.1. Talent placing mouse into cage 

4.2. Document the dam’s body weight every week to determine if the mouse is pregnant [1-MED-TXT] and use a lancet to collect 50 microliters of blood from the sub-mandibular vein of the pregnant dams the second week after observing an increased body weight for DHT analysis [2-MED].
4.2.1. Talent writing weight in lab notebook, with mouse balance visible in frame (TEXT: Increase >3g/wk indicates pregnancy)

4.2.2. Talent making incision/collecting blood
4.3. On post-natal day 7, dip a lancet tip into tattoo paste [1-MED] and mark each pup with a tattoo on the toe [2-ECU].

4.3.1. Talent dipping tip into paste

4.3.2. Toe being marked

4.4. Weigh the marked mice every 7 days until 70 days of age [1-MED].
4.4.1. Talent placing mouse onto balance

4.5. Between post-natal days 12-16, ear punch the mice to number them according to the system as illustrated in the Figure [1-LM].

4.5.1. figure 1.ai: please add/emphasize ear holes

4.6. To distinguish the sex, examine the ventral side of each tagged mouse [1-MED]. The females will have visible nipples [2-CU].
4.6.1. Talent turning mouse onto side

4.6.2. Shot of nipples

4.7. To collect blood samples for various downstream analyses, use a lancet to collect the appropriate experimental volume of blood [1-MED-TXT] between 9-10 a.m. by submandibular vein bleeding and centrifuge the samples to allow serum collection [2-MED-over the shoulder-TXT].

4.7.1. Talent collecting blood (TEXT: See text for collection date/samples analysis details)

4.7.2. Talent placing tube(s) into centrifuge (TEXT: 10 min, 6000 x g, 4 °C)

4.8. Then store the serum samples in 1.5 mL microcentrifuge tubes at -80 °C until their analysis [1-MED].

4.8.1. Talent placing tube(s) at -80 °C

4.9. To assess puberty in the DHT female offspring, every day after weaning at post-natal day 21, check the vaginal opening by visual inspection [1-ECU] and use calipers to measure the anogenital distance [2-CU-TXT].
4.9.1. Shot of vaginal opening

4.9.2. Anogenital distance being measured (TEXT: Record age of vaginal opening)
5. Results: Representative Mouse PCOS Model Analyses 
5.1. Although the absolute values of serum DHT levels are different between mass spectrometry [1-LM] and ELISA analysis [2-LM], the relative fold change of DHT vs no-DHT insertion is similar from both assays and across experiments [2-LM].

5.1.1. Figure 2A for 5.1.ai: Video Editor: please emphasize mass spec data bars

5.1.2. Figure 2A for 5.1.ai: Video Editor: please emphasize ELISA data bars

5.1.3. Figure 2A for 5.1.ai: Video Editor: please add brackets and 2-fold text as in original Figure 2A

5.2. DHT levels are significantly increased from preconception through pregnancy in both DHT and no-DHT mice [1-LM]. However, DHT levels are 2-fold higher in DHT mice compared to no-DHT mice at both preconceptional [2-LM] and gestational time points [3-LM].

5.2.1. Figure 2B for 5.2.ai: Video Editor: please add/emphasize P<0.005 text and brackets as in original Figure 2B

5.2.2. Figure 2B for 5.2.ai: Video Editor: please emphasize black preconceptional data bar

5.2.3. Figure 2B for 5.2.ai: Video Editor: please emphasize black gestational data bar

5.3. Adult DHT daughters exhibit differences in reproductive function, for example, disrupted estrous cyclicity [1-LM] compared to adult no-DHT daughters [2-LM], experiencing significantly longer times in metestrus-diestrus [3-LM] and less time in proestrus and estrus [4-LM].

5.3.1. Figure 6A.ai: Video Editor: please emphasize DHT-daughter graph/data line

5.3.2. Figure 6A.ai: Video Editor: please emphasize non-DHT daughter graph/data line

5.3.3. Figure 6B.ai: Video Editor: please add/emphasize bracket and p<0.05 text over M/D data bar as in original Figure 6B

5.3.4. Figure 6B.ai: Video Editor: please add/emphasize bracket sand p<0.05 texts over P and E data bars as in original Figure 6B
6. Conclusion (said by authors on camera):
6.1. Andrew Wolfe: While attempting this procedure, it’s important to remember to incubate the pellets for 24 hours before their use for a uniform release of the hormone. 
6.2. Andrew Wolfe: Following this procedure, the reproductive and metabolic consequences of DHT exposure can also be examined.
6.3. Andrew Wolfe: After its development, this technique paved the way for researchers in the field of endocrinology and maternal/fetal interactions to study PCOS and the impact of low level hyperandrogenism in female mice.

6.4. Andrew Wolfe: Don't forget that working with DHT can be extremely hazardous and that precautions, such as wearing gloves and a mask and goggles and working in a biosafety hood, 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. 
Figure 2A for 5.1.ai
Figure 2B for 5.2.ai
Figure 6A.ai
Figure 6B.ai
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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