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A. Microscopy: Does your protocol require JoVE to film through your microscope? 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? 
2.3., 3.3., 3.4.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3.
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 significance of your method to the viewer. 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. Shaotao Tang: This method can help answer key questions about the diagnosis of Hirschsprung’s disease. 

1.2. Shaotao Tang: The main advantage this novel but simple protocol is that it can be used to generate results with a high sensitivity and a high specificity.   

C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Shaotao Tang: Demonstrating the procedure will be Mijing Fang, 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 human subjects have been approved by the Research Ethics Board of the Union Hospital of Huazhong University of Science and Technology.
Protocol: (read by voice talent at JoVE)
2. Rectal Suction Biopsy (RSB) Section Preparation
2.1. Begin by fixing the rectal suction biopsies in five times the volume of the tissue in 4% paraformaldehyde for 6 hours at room temperature [1-WIDE-TXT].

2.1.1. Talent placing section(s) into PFA (TEXT: See text for RSB section acquisition details)

2.2. Dehydrate the fixed tissues in a pathological tissue dehydrator for 11 hours [1-MED-TXT] and embed the processed rectal suction biopsy tissues in paraffin blocks [2-CU].
2.2.1. Talent placing tissue(s) into dehydrator (TEXT: See text for program process details)
2.2.2. Tissue being placed into block

2.3. Trim the blocks on a microtome until a complete section plane of the tissue is exposed [1-MED-over the shoulder]. Then use the microtome to obtain 0.4-micrometer sections of the embedded tissue [2-CU].

2.3.1. Talent at microscope, cutting through paraffin

2.3.2. Shot of complete tissue plane, then section being made 
2.4. Place in 45-50-degree Celsius water to allow the sections to spread into a flat plane [2-CU].
2.4.1. Shot of section spreading in water
2.5. Transfer the flattened sections onto glass slides [1-CU] and bake them in a 60-degree Celsius-oven for 3-5 hours [2-MED-TXT].
2.5.1. Section being added to slide

2.5.2. Talent placing slide(s) into oven (TEXT: Caution: Overbaking leads to Ag loss)

2.6. Place the deparaffinized slides into two, 15-minute changes of xylene [1-CU] followed by their hydration in sequential 5-minute ethanol immersions [2-MED-TXT].
2.6.1. Slide(s) being placed into xylene, with stock xylene container label visible in frame

2.6.2. Talent placing slide into 100% ethanol, with other ethanol concentrations visible in frame (TEXT: 100% EtOH -> 95% EtOH -> 80% EtOH -> 75% EtOH)
2.7. Then rinse the slides in reverse osmosis-purified water for an additional 5 minutes [1-CU].
2.7.1. Slide(s) being placed into RO-purified water 
3. Antigen Retrieval and Tissue Staining
3.1. For antigen retrieval, place the slides in a Coplin staining jar of retrieval solution [1-WIDE-TXT] and place the jar into a preheated bath of boiling water [2-MED].

3.1.1. Talent placing slide(s) into jar, with retrieval solution container visible in frame (TEXT: See text for all reagent preparation details)
3.1.2. Talent placing jar into boiling water
3.2. After 20 minutes, allow the jar to cool to room temperature for about 10 minutes [1-MED] and gently rinse the slides with PBS [2-CU].

3.2.1. Talent placing jar onto bench

3.2.2. Slide(s) being rinsed/being placed into PBS, with stock PBS container label visible in frame

3.3. Then use a hydrophobic marker to encircle each tissue section [1-CU] and place the slides into a wet box [2-CU].

3.3.1. Section being circled
3.3.2. Slide(s) being placed into wet box

3.4. To block any peroxidates, add two or three drops of 3% hydrogen peroxide solution onto each tissue [1-CU] and place the slides at 37 degrees Celsius for 20 minutes [2-MED].
3.4.1. Drops being added to slide

3.4.2. Talent placing box into incubator

3.5. At the end of the incubation, rinse the slides with three, 5-minute PBS washes [1-MED] followed by blocking with 5% bovine serum albumin for 20 minutes at 37 degrees Celsius [2-CU].

3.5.1. Talent adding slide(s) to PBS, with PBS container visible in frame

3.5.2. BSA being added to slide(s), with BSA container visible in frame

3.6. Next, discard the excess bovine serum albumin [1-MED] and label the cells with 50 microliters of the primary antibody of interest at 4 degrees Celsius overnight [2-CU-TXT].

3.6.1. Talent removing BSA from at least one slide

3.6.2. Antibody being added to slide, with antibody container label visible in frame (TEXT: e.g., anti-calretinin, -S100, or -PGP9.5) 
3.7. The next morning, rinse the slides with three, 3-minute wash in PBS [1-MED] and add 50 microliters of polymer enhancer to each slide [2-CU].
3.7.1. Talent adding slide(s) to PBS, with PBS container visible in frame
3.7.2. Polymer enhancer being added to slide, with polymer enhancer container label visible in frame
3.8. After 20 minutes at 37 degrees Celsius, wash the slides three times in PBS [1-MED] and add 50 microliters of secondary antibody B to each tissue section [2-CU].
3.8.1. Talent adding slide(s) to PBS, with PBS container visible in frame
3.8.2. Secondary antibody being added to slide, with secondary antibody container label visible in frame
3.9. After 30 minutes at 37 degrees Celsius, rinse the sections with three, 5-minute washes in PBS [1-MED] and add a drop of freshly-prepared DAB (D-A-B) working solution to each slide [2-CU].
3.9.1. Talent adding slide(s) to PBS, with PBS container visible in frame
3.9.2. DAB being added to slide, with stock DAB container label visible in frame
3.10. When the appropriate level of brown staining is detected by light microscopy [1-MED], rinse the slides in PBS for 5 minutes [2-CU] add counterstain the nuclei with one drop off hematoxylin for 1 minute [3-CU].

3.10.1.  Talent at microscope, looking at slide

3.10.2.  Slide(s) being placed into PBS, with stock PBS container label visible in frame

3.10.3.  Hematoxylin being added to slide, with hematoxylin container label visible in frame
3.11. Remove the excess stain under a trickle of water for approximately 30-40 seconds [1-MED-TXT] followed by a 25-30-second wash in fresh PBS [2-CU].
3.11.1.  Talent holding jar under water stream (TEXT: Caution: Do not damage tissue sections)

3.11.2.  Slide(s) being placed into PBS, with stock PBS container label visible in frame

3.12. Differentiate the tissues in 1% hydrochloric acid-ethanol for 10 seconds [1-CU] followed by a 1-minute PBS wash [2-MED].

3.12.1.  Hydrochloric acid-ethanol being added to slides, with hydrochloric acid-ethanol container label visible in frame

3.12.2.  Talent adding slide(s) to PBS, with PBS container visible in frame
3.13. Dehydrate the slides with 5-minute immersions in the reverse order of hydration [1-CU] and expose the slides to two, 5-minute changes of xylene [2-MED-TXT].
3.13.1.  Slide(s) being added to 75% EtOH, with concentration label visible in frame (TEXT: 75% EtOH -> 80% EtOH -> 95% EtOH -> 100% EtOH)

3.13.2.  Talent placing slide into xylene, with stock xylene container visible in frame

3.14. Then mount the coverslip using ultraclean mounting [1-CU] and allow slides to dry before their visualization on a light microscope [2-MED].
3.14.1.  Slide being mounted

3.14.2.  Talent at microscope, imaging slide
4. Results: Representative RSB Immunohistochemical Analysis 
4.1. In this representative study of 318 rectal section biopsy patients, 99 patients were initially diagnosed by rectal section biopsy [1-LM].
4.1.1. Table 1.xlsx: Video Editor: please emphasize HD(99) data cell

4.2. Many ganglion cells, which express calretinin, were observed in normal tissue biopsies [1-LM]. However, no ganglion cells were detected in any area of the tissue from the Hirschsprung's disease segments [2-LM].
4.2.1. 4.2.1.Figure1-immunostaining result for calretinin.psd: Video Editor: please emphasize brown staining in right image
4.2.2. 4.2.1.Figure1-immunostaining result for calretinin.psd: Video Editor: please emphasize left image

4.3. S100 (S-one hundred) and PGP9.5 (P-G-P-nine-point-five) immunostaining revealed hypertrophied nerve trunks in the submucosa of the diseased tissue [1-LM], with only granular staining of some small nerve twigs observed in the normally innervated intestine [2-LM].
4.3.1. 4.3.1.Figure1-immunostaining result for PGP9.5 and S100: Video Editor: please emphasize brown staining in left images

4.3.2. 4.3.1.Figure1-immunostaining result for PGP9.5 and S100: Video Editor: please emphasize brown staining in right images
5. Conclusion (said by authors on camera):
5.1. Shaotao Tang: While attempting this procedure, it’s important to remember to pay close attention to details like the size of the rectal suction biopsies and the thickness of the sections.
5.2. Shaotao Tang: After its development, this technique paved the way for researchers in the field of pediatric surgery to explore the diagnosis of Hirschsprung’s disease.
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. 
Table 1.xlsx
4.2.1.Figure1-immunostaining result for calretinin.psd

4.3.1.Figure1-immunostaining result for PGP9.5 and S100
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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