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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO  
2. Does your protocol include software usage? Yes
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. 
We believe Steps 2.2, 2.3, 3.2, 3.3, 3.4, 4.1, and 4.2 are important for viewers to see.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. 
The key success of the protocol is consistent inoculation of TNBS in mice colon to avoid variability in the result. Where holding mice for a while to poop them out and clean up the colon is useful for this. Another challenging factor is viability of isolating lamina propria cells, since intestinal lamina propria cells tend to die soon in external environment. Therefore, given gentle agitation in presence of Collagenase and enzymatic help to retain viability of the cell. 
5. Will the filming need to take place in multiple locations? NO

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Ramkumar Mathur: This protocol exhibits highly comparable pathophysiology of Crohn’s Fibrosis in human, and also discusses the rapamycin-mediated inhibitory effects on intestinal fibrosis [1].

1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Mahabub Maraj Alam:  The main advantage of this protocol is that it describes intestinal fibrosis development in a very short amount of time varying from 4-8 weeks, which gives us the opportunity to study tissue repair and tissue regeneration [1].

1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

OPTIONAL Interview Statements: (Said by you on camera)

1.3. Ramkumar Mathur: This protocol will be helpful to researchers who are investigating the mechanism of fibrosis and help finding a better therapeutic invention for Crohn’s-associated intestinal fibrosis [1].

1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. [bookmark: _GoBack]Xiao-Feng Zhao Mahabub Maraj Alam: This is a very powerful and straightforward technique. This method can be useful for studies involving colitis, colon cancer, tissue injury and tissue repair [1].

1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 

1.5. Mahabub Maraj Alam: We certainly believe that our protocol is user-friendly. We would suggest that proper mouse holding is an important step in TNBS inoculation, especially for the individuals performing the protocol for the first time [1].

1.5.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 

1.6. Ramkumar Mathur: Some steps – such as TNBS inoculation and the purification of the cells – are very sensitive, and we believe that visual demonstration is vital because all of the subsequent experiments rely on successful executions of these steps [1].

1.6.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

 
Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.7. All human samples were procured according to the approved protocol by Institute Review Board (IRB) and by the Committee on Human Research at Albany Medical College. All research involving animals were strictly followed according to the approved protocol by the Institutional Animal Care and Use Committee at Albany Medical College as well as the National Institutes of Health Guide for the Care and Use of Laboratory Animals..


Section - Protocol
2. Induction of TNBS Fibrosis and Rapamycin Treatment in Mice
2.1. To begin this procedure, shave adult mice around the next area in order to pre-sensitize them to TNBS via dermal exposure [1]. Soak a cotton swab with TNBS [2] and apply it to the shaved area of the mouse’s neck [3].
2.1.1. Establishing shot of the talent approaching the work area and beginning to shave an adult mouse.
2.1.2. Talent soaks a cotton swab with TNBS.
2.1.3. Talent applies the soaked cotton swab to the shaved area of the mouse’s neck.
2.2. Eight days post-sensitization, include colitis by intra-rectal administration once a week for six weeks [1]. To do this, apply 4 milligrams of TNBS in 25 percent ethanol using a 100 microliter enema via a 1 milliliter syringe attached to a 3.5 French polyurethane catheter [2]. Give control mice 100 microliters of only 25 percent ethanol [3].
Videographer: The authors have noted that step 2.2 is one of the most important steps for viewers to see.
2.2.1. Talent approaches the lab bench and begins to setup/prepare to perform colitis.
2.2.2. Talent uses a syringe to perform an enema on the mouse and apply TNBS in ethanol to the mouse.
2.2.3. Talent uses a syringe to perform an enema on a different (control) mouse to apply only ethanol.
2.3. After anesthetizing the mice, intraperitoneally inject either rapamycin, at  2 milligrams per kilogram per day, or vehicle, or both, every weekday for 3 – 6 weeks to both the control and TNBS-treated mice [1-TXT].
Videographer: The authors have noted that step 2.3 is one of the most important steps for viewers to see.
2.3.1. Talent intraperitoneally injects one of the mentioned compounds into a mouse. TEXT: See text for details on anesthetizing mice.
2.4. After this, use 6-week TNBS post-treated mice intestine for analyzing the extracellular assays [1].
2.4.1. Talent, at the lab bench, sets aside a sample of 6-week TNBS post-treated mice intestine.

3. Isolation of Intestinal Lamina Propria and Purification of Cx3Cr1+ Mononuclear Phagocytes 
3.1. First, open the colon longitudinally in ice-cold HBSS [1] and wash the colon in HBSS [2].
3.1.1. Talent opens the colon longitudinally in a dish filled with ice-cold HBSS.
3.1.2. Talent washes the colon in HBSS.
3.2. Using sterile scissors, cut the colon into small pieces that are approximately 5 centimeters in HBSS [1]. Transfer the small colon tissue pieces to a 50 milliliter conical tube containing 10 milliliters of pre-digestion buffer [2-TXT]. Shake the tube at 100 rpm in an incubator at 37 degrees Celsius for 20 minutes [3].
Videographer: The authors have noted that step 3.2 is one of the most important steps for viewers to see.
3.2.1. Talent cuts the colon into small pieces.
3.2.2. Talent transfers the small colon tissue pieces into a conical tube containing pre-digestion buffer. TEXT: See text for buffer composition.
3.2.3. Talent places the tube into a shaker in an incubator.
3.3. Next, pass the suspension through a 40 micrometer cell strainer and discard the detached colonic epithelium [1]. Collect the remaining tissue from the strainer [2] and digest them further in digestion buffer containing Collagenase type IV and DNase I in 1x HBSS with 5 percent FBS [3] for 20 minutes in an incubator at 37 degrees Celsius while shaking at 100 rpm [4].
Videographer: The authors have noted that step 3.3 is one of the most important steps for viewers to see.
3.3.1. Talent passes the suspension through a cell strainer.
3.3.2. Talent collects the remaining tissue from the strainer.
3.3.3. Talent transfers the remaining tissue to a tube containing digestion buffer. 
3.3.4. Talent places the tube into a shaker in an incubator.
3.4. After this, vortex the digested tissues for approximately 20 seconds [1] and pass it through a 40 micrometer cell strainer to obtain lamina propria fractions [2]. Centrifuge the lamina propria fractions at 700 x g and at 4 degrees Celsius to pellet down the cells [3].
Videographer: The authors have noted that step 3.4 is one of the most important steps for viewers to see.
3.4.1. Talent vortexes the tube (that contains the digested tissues).
3.4.2. Talent passes the suspension in the tube through a cell strainer.
3.4.3. Talent places a tube of lamina propria fractions into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.5. Then, make 100 milliliters of both the 30 percent and 70 percent density gradient media solutions [1]. Re-suspend the obtained cells in 10 milliliters of the 30 percent solution [2] and overlay this on top of 5 milliliters of the 70 percent solution in a 15 milliliter tube [3].
3.5.1. Talent prepares the density gradient media solutions. Any actions taken in these preparation processes can be filmed for this step.
3.5.2. Talent re-suspends the cells in the 30% density gradient solution.
3.5.3. Talent overlays this mixture on top of the 70% solution in a tube.
3.6. Centrifuge the gradient in a brake-free condition at 1,000 x g and at room temperature [1]. Collect the white ring phase, containing the lamina propria lymphocytes, which will be between the 30 percent and 70 percent gradient layers [2].
3.6.1. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.6.2. Talent collects the white ring phase from the tube.
3.7. Wash the obtained cells by re-suspending them in ice-cold HBSS [1] and centrifuging at 500 x g and at 10 degrees Celsius for 10 minutes [2]. Then, re-suspend the cells in FACS buffs [3-TXT].
3.7.1. Talent resuspends the cells in HBSS.
3.7.2. Talent places the tube into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
3.7.3. Talent re-suspends the cells in FACS buffer. TEXT: FACS: Fluorescence-activated cell sorting.
4. Purification of Mononuclear Phagocytes from the Collected Cells Purification: Magnetic Purification
4.1. Prior to antibody staining, first block the cell surface of the lamina propria cells by incubating them with anti-mouse CD16/CD32 Fc (“C-D sixteen by thirty-two F-C”) blocker [1] on ice for 15 minutes [2].
Videographer: The authors have noted that step 4.1 is one of the most important steps for viewers to see.
4.1.1. Talent adds anti-mouse CD16/CD32 Fc blocker to the cells.
4.1.2. Talent places the cells on ice.
4.2. Next, incubate the cells with anti-Cx3Cr1-PE (“anti C-X three C-R one P-E”) antibodies along with anti-PE microbeads [1] on ice for 30 minutes to capture the bound cells [2]. Then, wash the cells with FACS buffer [3].
Videographer: The authors have noted that step 4.2 is one of the most important steps for viewers to see.
4.2.1. Talent adds anti-Cx3Cr1-PE antibodies and microbeads to the cells.
4.2.2. Talent places the cells on ice.
4.2.3. Talent washes the cells with FACS buffer.
4.3. Pass the antibody and bead bound cells through a magnetic-activated cell-sorting column in a magnetic field to remove the unbound cells [1]. Wash the cells three times with FACS buffer [2]. After this, remove the column from the magnetic field [3] and push the plunger in the column to yield the bead bound cells [4].
4.3.1. Talent passes the cells through a magnetic-activated cell-sorting column.
4.3.2. Talent washes the cells with FACS buffer.
4.3.3. Talent removes the column from the magnetic field.
4.3.4. Talent adds buffer and then pushes the plunger in the column.
5. Purification of Mononuclear Phagocytes from the Collected Cells Purification: FACS Sorting
5.1. First, block the lamina propria cells with anti-mouse CD16/CD32  Fc blocker on ice [1]. Strain the cells by incubating with anti-CD64 (“anti C-D sixty-four”), CD11c (“C-D eleven C”), CD11b (“C-D eleven B”), Cx3Cr1 (“C-X three C-R one”), Ly6C (“L-Y six C”), and MHCII (“M-H-C class two”) antibodies [2].
5.1.1. Talent adds anti-mouse CD16/CD32 Fc blocker to the buffer, while the buffer is on ice.
5.1.2. Talent adds the mentioned antibodies to the cells.
5.2. Then, sorting the cells using a FACS flow cytometer as outlined in the text protocol [1]. Lyse the sorted cells for total RNA preparation and detect cytokine and fibrotic markers [2].
5.2.1. Talent sorts the cells with a FACS flow cytometer. Any action taken in this sorting process can be filmed for this shot.
5.2.2. Talent lyses the sorted cells.
5.3. Analyze mRNA expression of fibrotic markers and inflammatory cytokine analysis from isolated single-cell suspensions from magnetic purification [1].
5.3.1. Talent reviews previously obtained data for the analysis of the mRNA expression.
6. Flow Cytometry Analysis
6.1. To begin cell-surface staining and analysis, re-suspend between 500,000 and 1 million isolated lamina propria cells in 50 milliliters of FACS buffer [1]. Incubate the cells with anti-mouse CD16/CD32 antibodies at a dilution of 1-to-50 on ice for 10 minutes [2].
6.1.1. Talent re-suspends some of the cells in FACS buffer.
6.1.2. Talent adds antibodies to the cells, and places the cells on ice.
6.2. After this, wash the cells with 500 microliters of ice-cold FACS buffer to remove unbound antibodies [1]. Surface stain colonic single-cell suspensions with fluorescent-labelled antibodies at a dilution of 1-to-100 on ice for 30 minutes [2].
6.2.1. Talent washes the cells with ice-cold FACS buffer.
6.2.2. Talent adds fluorescent-labelled antibodies to the cells, and places the cells on ice.
6.3. Wash the labelled cells twice to remove the unbound antibodies, using 500 microliters of ice-cold FACS buffer for each wash [1]. Then, analyze the labelled mononuclear cells by flow cytometer as outlined in the text protocol [2].
6.3.1. Talent washes the cells with ice-cold FACS.
6.3.2. Talent performs flow cytometer to analyze the labelled mononuclear cells. Any action in this process can be filmed for this shot.
6.4. To begin intracellular cytokine staining and analysis, use a Fixation/Permeabilization Solution Kit to fix and permeabilize the surface-stained cells according the manufacturer’s instructions [1]. Gate the lamina propria cells as outlined in the text protocol to detect the intracellular level of IL1β (“I-L one beta”) cytokine [2].
6.4.1. Talent sets a Fixation/Permeabilization Solution Kit out onto the lab bench, and begins to fix and permeabilize the surface-stained cells.
6.4.2. Talent gates the lamina propria cells. This is a representative shot as the details are in the text, so any action performed here can be filmed for this shot.
6.5. Next, wash the cells by adding FACS buffer [1] and centrifuging at 200 x g and at 4 degrees Celsius for 5 minutes to remove excess fixative buffer [2]. Repeat this wash once [3].
6.5.1. Talent adds FACS buffer to the cells.
6.5.2. Talent places the tube of cells into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
6.5.3. Talent adds FACS buffer to the cells.
6.6. [bookmark: _Hlk10552280]To determine the alpha-smooth muscle actin level, first permeabilize cells with a Fixation/Permeabilization Solution Kit [1]. Incubate the cells with anti-αSMA-AF488 (“anti alpha S-M-A alexa fluor four eight eight”) antibodies at a dilution of 1-to-1,000 on ice for 30 minutes [2].
6.6.1. Talent uses a Fixation/Permeabilization Solution Kit to permeabilize the cells. Any action in this process can be filmed for this shot.
6.6.2. Talent places the cells – which are in anti-αSMA-AF488 antibodies – on ice to incubate.
6.7. Then, wash the cells by adding FACS buffer [1] and centrifuging at 200 x g and at 4 degrees Celsius for 5 minutes to remove excess fixative buffer [2]. Repeat this wash once [3].
6.7.1. Talent adds FACS buffer to the cells.
6.7.2. Talent places the tube of cells into a centrifuge, closes the centrifuge lid, and turns the centrifuge on.
6.7.3. Talent adds FACS buffer to the cells.
6.8. Perform FACS analysis and gate the cells as outlined in the text protocol [1].
6.8.1. Talent gates the cells. This is a representative shot as the details are in the text, so any action performed here can be filmed for this shot.







Section – Results
7. Results: Analysis of TNBS-Mediated Intestinal Fibrosis 
7.1. In this study, the TNBS colitis mouse model is adopted to study and elucidate the underlying mechanisms of intestinal fibrosis [1]. After six weeks of TNBS treatment, it can be seen that the colonic lengths shorten progressively over the course of the TNBS treatment, from approximately 5 centimeters in the control group [2] to approximately 3 centimeters in the TNBS group [3].
7.1.1. LAB MEDIA: Figure 1. Video Editor: Show only Figure 1B.
7.1.2. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B.
7.1.3. LAB MEDIA: Figure 1. Video Editor: Still show only Figure 1B. In both images, emphasize the data for 6 weeks (in the photograph of the colon, emphasize the colon under the header 6 weeks, and in the plot, emphasize the data for 6 weeks)
7.2. To ensure that the TNBS Crohn's disease model is comparable to the human Crohn’s fibrosis model and is not an artifact related to the methodology, the fibrotic markers are analyzed at multiple levels in a detailed time course study [1]. Accumulation of alpha-smooth muscle actin positive cells [2] and collagen deposition within submucosal layers have been reported in most of the fibrosis incidences and is regarded as a hallmark for fibrotic events [3].
7.2.1. LAB MEDIA: LAB MEDIA: Figure 1. Video Editor: Show only Figures 1C and 1D.
7.2.2. LAB MEDIA: LAB MEDIA: Figure 1. Video Editor: Still show only Figures 1C and 1D. Emphasize all four images in Figure 1C.
7.2.3. LAB MEDIA: LAB MEDIA: Figure 1. Video Editor: Still show only Figures 1C and 1D. Hold the emphasis from 7.2.2, and also emphasize all four images in Figure 1D.
7.3. To compare TNBS fibrosis with Crohn's associated fibrosis, the expression of fibrosis markers and cytokines is analyzed in fresh tissue biopsy from the ileum of patients with active CD or under remission [1]. Remarkably, marked induction is seen of the thickening of alpha-smooth muscle actin-positive layers and increased collagen deposition in active CD sections [2].
7.3.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2A.
7.3.2. LAB MEDIA: Figure 2. Video Editor: Still show only Figure 2A. Emphasize both images under the header “Active CD”.
7.4. Western blot analysis is performed to confirm the induction of alpha-smooth muscle actin expression in active CD samples [1]. In additional significant induction of fibrosis markers are detected by qPCR analysis [2].
7.4.1. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2B.
7.4.2. LAB MEDIA: Figure 2. Video Editor: Show only Figure 2C.
7.5. The effects of rapamycin, a pharmacological inhibitor of mTOR activity, are then evaluated to determine a mechanism to limit TNBS fibrosis [1]. Mice are treated with both TNBS and rapamycin, and the levels of alpha-smooth muscle actin and collagen in the colon histology are analyzed [2].
7.5.1. LAB MEDIA: Figure 3. Video Editor: Show only Figure 3A.
7.5.2. LAB MEDIA: Figure 3. Video Editor: Still show only Figure 3A.



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Mahabub Maraj Alam: It is important to remember to inoculate the same amount TNBS to each mouse, and to process isolated lamina propria cells as soon as possible to avoid cell loss and to maintain cell viability [1] [2].
8.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
8.1.2. Use shots from 2.2
8.2. Xiao-Feng Zhao: Our model describes successive chemical tissue injury and tissue regeneration. Based on this, further research may explore involvement of certain genes in tissue repair, tissue specific deletion in colonic epithelium, and fibroblast or immune cells [1].
8.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 
8.3. Ramkumar Mathur: Our protocol details TNBS fibrosis and remission of fibrosis as well as inhibitory effects of rapamycin in fibrosis formation. Other researchers may be interested in using this technique to find a better drug target for fibrosis and colon cancer [1].
8.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. 
8.4. Ramkumar Mathur: Please remember that TNBS is a skin irritant, and lab-coats should be worn during handling to avoid skin contact [1].
8.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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