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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? 
2.3., 2.4., 2.6., 3.4., 4.3., 4.9.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.6.  We will have a few extra mice. In case it is unsuccessful the first time, we can try a few more times. 
E. Will the filming need to take place in multiple locations? Maybe (if yes, 300 m apart)
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. Liquan Huang: This method can help answer key questions in the inflammatory bowel disease field about ulcerative colitis and Crohn’s disease. 

1.2. Liquan Huang: The main advantage of this technique is that it can be used to evaluate both the anti- and pro-inflammatory effects of signaling proteins.   
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Ya-Wen Du: The implications of this technique extend toward the therapy of gut immune imbalances and inflammation.  

1.4. Xiao-Cui Luo: Though this method can provide insight into the molecular mechanisms of gut inflammation, it can also be used to study diet and microbiota.
1.5. Dong-Xiao Zhao: Generally, individuals new to this method will struggle, because processing diseased gut tissues can be tricky.
1.6. Jian-Bo Xue: Visual demonstration of this method is critical, as the dissection and tissue preparation steps can be difficult when working with disease-altered tissue structures.   
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)
1.7. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Zhejiang University.
Protocol: (read by voice talent at JoVE)
2. Dextran Sulfate Sodium (DSS) Colitis Induction and Evaluation
2.1. To induce dextran sulfate sodium, or DSS, colitis, replace the regular drinking water with 3% DSS solution ad libitum for 7 days [1-WIDE], measuring each mouse’s body weight, DSS solution consumption, and stool production daily [2-MED-TXT].
2.1.1. Talent adding DSS water to cage

2.1.2. Talent placing mouse onto balance (TEXT: Use DSS-induced disease index to score stool/disease severity)
2.2. At the end of the 7-day treatment, place in the mouse in the supine position [1-MED-TXT] and use small scissors to make a 3-cm-long midline incision in the abdomen [2-CU].
2.2.1. Talent placing mouse onto dissection board (TEXT: Euthanasia: Cervical dislocation)
2.2.2. Incision being made
2.3. Harvest the spleen [1-MED] and measure its size [2-ECU].
2.3.1. Talent placing spleen into dish/onto tissue

2.3.2. Shot of spleen being measured/next to ruler or similar
2.4. Then use forceps to lift the colon to allow it to be separated from the surrounding mesentery [1-CU] and extract the whole colon until the cecum and rectum are visible [2-CU].
2.4.1. Colon being lifted/tissue being separated
2.4.2. Colon being extracted
2.5. Transect the tissue at the colonocecal margin [1-ECU] and deep within the pelvis to free the proximal and distal colon, respectively [2-ECU-TXT].
2.5.1. Tissue being transected at colonocecal margin
2.5.2. Tissue being transected deep within pelvis (TEXT: Caution: Do not damage tissue during dissection progress)

2.6. Measure and record the length of the isolated colon [1-CU] and use a 10-mL syringe equipped with a gavage needle to flush the colon with 10 mL of ice-cold PBS to remove the feces and blood until the eluate runs clear [2-CU].
2.6.1. Shot of colon next to ruler or similar

2.6.2. Colon being flushed
2.7. For histological identification, divide the tissue samples into equally-sized proximal, middle, and distal sections [1-MED-over the shoulder] and fix the tissues in 4% paraformaldehyde overnight at 4 °C [2-MED-TXT].
2.7.1. Talent sectioning tissue

2.7.2. Talent placing piece(s) into PFA (TEXT: Alternative: Snap freeze entire colon for -80° C storage until cytokine expression analysis) 
3. Histological Assessment
3.1. For hematoxylin and eosin staining of the isolated colon tissue, the next morning, submerge the tissue pieces in 30% sucrose in PBS overnight in individual 15-mL tubes for cryoprotection of the samples [1-WIDE].
3.1.1. Talent transferring tissues into tubes, with sucrose container visible in frame

3.2. The next day, embed the tissues in optimal cutting temperature, or OCT, compound [1-MED-over the shoulder] and cool the tissues at -20 °C until the OCT hardens [2-CU].
3.2.1. Talent adding tissue to OCT

3.2.2. Shot of tissue in frozen OCT 
3.3. Place the OCT blocks in a cryostat [1-MED] and set the thickness dial to 12 micrometers [2-CU].

3.3.1. Talent placing blocks into cryostat

3.3.2. Thickness being set to 12 micrometers

3.4. Then slice and collect 12 micrometer-thick frozen sections onto glass microscope slides [1-CU].
3.4.1. One section being sliced/captured 

3.5. When all of the tissues have been sectioned, warm the slides on at 65 °C-hot plate for 20 minutes [1-MED/WIDE] and wash the heated sections briefly in distilled water [2-CU] before staining with hematoxylin staining solution for 5 minutes [3-MED-over the shoulder].

3.5.1. Talent placing slide(s) onto hot plate

3.5.2. Slide(s) being washed

3.5.3. Talent adding hematoxylin to at least one slide, with hematoxylin container visible in frame
3.6. Remove the excess hematoxylin solution in running tap water for 5 minutes [1-MED] and differentiate the sections with 0.5% hydrochloric acid in ethanol for 30 seconds [2-CU] followed by a 1-minute rinse under running tap water [3-CU].

3.6.1. Talent rinsing slide(s)

3.6.2. HCl being added to slide(s), with HCl container label visible in frame

3.6.3. Slide(s) being rinsed

3.7. Next, wash the samples for 1 minute in PBS [1-MED] followed by another 5-minute wash under running tap water [2-MED].

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

3.7.2. Talent rinsing slide(s)

3.8. At the end of the wash, submerge the tissues in an ascending ethanol series for 10 seconds per immersion [1-CU-TXT] followed by counterstaining in eosin for 2 minutes [2-CU].

3.8.1. Slide(s) being added to first ethanol solution, with ethanol solution concentration label visible in frame (TEXT: 70% EtOH -> 75 EtOH -> 80 EtOH -> 95% EtOH)

3.8.2. Slide(s) being added to eosin/eosin being added to slide(s), with eosin container label visible in frame

3.9. For dehydration of the samples, submerge the slides in 95% ethanol and two changes of 100% ethanol for 5 minutes per immersion [1-MED] followed by clearing with two, 5-minute changes in xylene [2-CU].

3.9.1. Talent adding slide(s) to ethanol, with stock ethanol container visible in frame

3.9.2. Slide(s) being added to xylene, with stock xylene container visible in frame

3.10. Then score the tissue damage to the proximal, middle, and distal colons of each experimental group [1-LM].
3.10.1.  Authors: please upload the images and graph from Figure 2 through the submission link without the A or B labels or asterisk: no animation
4. Immunohistochemistry and Gene Expression Assessment 
4.1. For immunohistochemical analysis, after warming the sections for 20 minutes on the hot plate [1-WIDE], wash the slides three times in PBS for 10 minutes per wash [2-MED] and eliminate the endogenous peroxidase with a 10-minute, 3% hydrogen peroxide-incubation [3-CU].
4.1.1. Use 3.5.1. Talent placing slides onto hot plate

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

4.1.3. Slide(s) being added to hydrogen peroxide, with hydrogen peroxide container label visible in frame

4.2. At the end of the incubation, wash the samples three times in PBS as demonstrated [1-MED] and block any non-specific binding with blocking buffer for at least one hour at room temperature [2-CU].
4.2.1. Talent adding slide(s) to PBS, with PBS container visible in frame
4.2.2. Blocking buffer being added to slide(s), with blocking buffer container label visible in frame

4.3. Then replace the blocking buffer with the primary antibody cocktail of interest [1-CU-TXT] for an overnight incubation at 4 °C [2-MED].
4.3.1. Antibod(ies) being added to slide, with antibody container labels visible in frame (TEXT: See text for 1° Ab suggestion details)

4.3.2. Talent placing slide(s) at 4 °C

4.4. The next morning, aspirate the excess primary antibody solution [1-CU] and wash the slides three times in PBS [2-MED].

4.4.1. Solution being aspirated

4.4.2. Talent adding slides to PBS, with PBS container visible in frame

4.5. After the last wash, incubate the slides with the appropriate biotinylated secondary antibody cocktail [1-MED-over the shoulder] followed by labeling with streptavidin-horseradish peroxidase complex at room temperature [2-CU].
4.5.1. Talent adding antibod(ies) to slide, with antibody container label(s) visible in frame

4.5.2. SA-HRP being added to slide, with SA-HRP container label visible in frame
4.6. To visualize the immunoreactive cells, label the samples with DAB until a light- or dark-brown color develops [1-CU-TXT] and counterstain the sections with hematoxylin and 0.3% diluted ammonia [2-CU]. 
4.6.1. DAB being added to slide(s), with DAB container label visible in frame (TEXT: DAB = 3,3’-diaminobenziding)
4.6.2. Hematoxylin being added to slide(s), with hematoxylin container label visible in frame

4.7. When the slides have dried, use a light microscope to obtain brightfield images of the tissue sections under a 10X magnification [1-MED] and use an image processing program to identify and quantify the population of the marked immune cells in both the epithelium and the lamina propria [2-MED-over the shoulder].

4.7.1. Talent at microscope looking at slide

4.7.2. Talent at computer, identifying/quantifying immune cells, with monitor visible in frame
4.8. For gene expression analysis in DSS-treated colons, extract RNA from -80 °C-thawed colonic tissue samples according to standard RNA extraction protocols [1-WIDE-TXT] and mix 1 microgram of the total RNA with 2.5 microliters of 20 mM oligo deoxythymine12-18 primers [2-MED] and 1 microliter of Moloney murine leukemia virus reverse transcriptase [3-MED]. 
4.8.1. Talent opening RNA extraction kit, pulling out instructions and/or reagents (TEXT: Eliminate contaminating genomic DNA w/ DNase I)

4.8.2. Talent adding primers to RNA, with primer container visible in frame

4.8.3. Talent adding reverse transcriptase to RNA, with reverse transcriptase container visible in frame

4.9. After a 60-minute incubation at 42 °C, mix 1 microliter of the cDNA with 0.5 microliters [1-CU] of the appropriate forward and reverse quantitative PCR primers for the cytokines of interest and 2x fluorescent green dye [2-CU].
4.9.1. Cytokine primer(s) being added to cDNA, with primer container label(s) visible in frame

4.9.2. Dye being added to cDNA, with dye container label visible in frame
4.10. Then run the quantitative PCR under the appropriate parameters [1-MED-TXT] and calculate the relative gene expression according to standard protocols [2-LM].

4.10.1.  Talent adding sample to thermocycler (TEXT: See text for thermocycler setup details)
4.10.2.  Fig-4 qPCR.tif: no animation 
5. Results: Representative Effects of Taste Signaling Protein Ablation on Gut Inflammation in DSS-Induced Mice 
5.1. Compared to wild type mice, alpha-gustducin knockout mice exhibit a more severe colitis [1-LM], with excessive weight loss [2-LM], diarrhea, and intestinal bleeding [3-LM].

5.1.1. Fig-1 bodyWeightDiseaseIndexColonSpleen.tif: Video Editor: please add asterisks to Body Weight graph as in original Figure 1A

5.1.2. Fig-1 bodyWeightDiseaseIndexColonSpleen.tif Video Editor: please add asterisks to Disease Index graph as in original Figure 1B

5.1.3. Fig-1 bodyWeightDiseaseIndexColonSpleen.tif Video Editor: please add emphasize black tissue in KO images in original Figure 1C

5.2. After 7 days of DSS administration, histological analysis of the colon sections reveal a more aggravated tissue damage [1-LM] within the proximal, middle, and distal colons of the knockout mice compared to their wild type counterparts [2-LM].

5.2.1. Fig-2 HE staining-Injury Scores.tif: Video Editor: please emphasize KO DSS images and/or add asterisks to KO data bar as in original Figure 2B

5.2.2. Fig-2 HE staining-Injury Scores.tif: Video Editor: please emphasize WT DSS images

5.3. This excessive immune activation leads to the induction of colitis, with a robust infiltration of various inflammatory cells in the knockout animal colon as observed by immunohistochemical analysis [1-LM].

5.3.1. Fig-3 Immunostaining-immue cell infiltration.tif: Video Editor: please emphasize brown staining in KO images and/or red KO data bars

5.4. Further, quantitative PCR analysis demonstrates higher levels of TNF-alpha and interferon-gamma expression [1-LM] but lower expression of IL-5, -10, and -13 in knockout compared to wild type mouse colons [2-LM], with no differences in TGF-beta1 expression observed [3-LM].
5.4.1. Fig-4 qPCR.tif: Video Editor: please add asterisks to TNF and IFN-gamma graphs

5.4.2. Fig-4 qPCR.tif: Video Editor: please add asterisks to IL-5, IL-10, and IL-13 graphs
5.4.3. Fig-4 qPCR.tif: Video Editor: please add asterisks to TGF-beta1 graph
6. Conclusion (said by authors on camera):
6.1. Ya-Wen Du: Before attempting this procedure, it’s important to remember to optimize the dextran sulfate sodium dosage and administration duration.
6.2. Xiao-Cui Luo: Following this procedure, other methods, like organoid culture, can be performed to answer additional questions about the effects of inflammation on intestinal tissue regeneration.

6.3. Liquan Huang: After its development, this technique paved the way for researchers in the field of gut inflammation to explore the contributions of gene mutations to the severity of bowel disease in rodents and other vertebrates.
6.4. Liquan Huang: Don't forget that working with diseased gut tissue and its contents can be extremely hazardous and that precautions, such as wearing the appropriate personal protective equipment, 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:

3.10.1. Figure2.tif –HE staining-Injury Scores
4.7.2. Figure3.tif – Immunostaining and immune cell infiltration
4.10.2. Figure4.tif – qPCR
5.1.1. Figure1.tif – body weight-disease index-colon-spleen
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. 
Fig-4 qPCR.tif

Fig-1 bodyWeightDiseaseIndexColonSpleen.tif

Fig-2 HE staining-Injury Scores.tif
Fig-3 Immunostaining-immue cell infiltration.tif

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.

�Authors: Both Demonstrators will be introduced when they give their Optional statements.
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