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A.  Will you require JoVE to record video microscopy? N
B.   Does your protocol include descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 2.2.-2.11., 3.1., 3.3.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.4.-2.8. Proper application microvascular clips is most difficult but is critical for the success of the procedure.  
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. Experimental Goal (read by voice talent at JoVE):

The overall goal of this procedure is to perform reproducible intestinal ischemia-reperfusion-induced injury in the the mouse distal ileum region by temporally occluding the peripheral and terminal collateral branches of the superior mesenteric artery. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Alexei Tumanov: This method can help answer key questions in the gastroenterology and immunology fields, such as what are the mechanisms of intestinal injury and regeneration? 
1.2. Alexei Tumanov: The main advantages of this technique are that it is easily performed by any trained individual and that the intestinal ischemia-reperfusion injury can be induced without mortality.

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Alexei Tumanov: Ekaterina Gubernatorova, a graduate student from my lab, will demonstrate the procedure. 
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.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) of the Trudeau Institute.

Protocol (read by voice talent at JoVE):
2. Ischemia

2.1. Begin by using a sterile cotton swab soaked with Betadine to wipe the surgical site [2.1.1.-WIDE-TXT], followed by a wipe with 70% ethanol [2.1.2.-CU].

2.1.1. Few seconds Talent wiping site with betadine (Videographer: More Talent than mouse in shot) (TEXT: Anesthesia: 3% isoflurane, 1% oxygen)
2.1.2.  Few seconds site being wiped with ethanol, with ethanol container in frame if possible

2.2. Next, use surgical scissors to make a 3-5 mid-line cm laparotomy [2.2.1.-CU]. Then, cover the surgical area with a sterile non-adherent pad moistened with saline [2.2.2.-CU].

2.2.1. Few seconds incision being made
2.2.2. Pad being placed over incision

2.3. Isolate the cecum and ileum [2.3.1.-CU] and use saline-moistened cotton swabs to expose the superior mesenteric artery [2.3.2.-CU].

2.3.1. Few seconds cecum and/or ileum being isolated 
2.3.2. Few seconds superior mesenteric artery being exposed

2.4. Then, to facilitate the clip application, use dressing forceps to gently raise the intestine [2.4.1.-CU] and fine iris scissors to cut the mesentery on both sides of the superior mesenteric artery at the desired clip positions [2.4.2.-CU].

2.4.1. Few seconds intestines being raised
2.4.2. Few seconds mesentery being cut on at least one side
2.4.3. [added] Add few drops of sterile saline to the desired area of clip position.

2.5. Holding the intestine in the raised position [2.5.1.-CU], gently squeeze a clip applier with the other hand to open the jaws of a high quality, 70 g force microvascular vessel clip [2.5.2.-CU-TXT]. 

2.5.1. Shot of freed intestine in raised position (Video Editor: Skip if necessary/appropriate) 
2.5.2. Shot of clip applier in frame, then jaws being squeezed open (TEXT: High pressure clips damage vessels/prevent regeneration; low pressure clips do not block blood flow)

2.6. Then position the clip on the vessel [2.6.1.-CU] and gently release the jaws, occluding the vessel [2.6.2.-CU].

2.6.1. Clip being positioned
2.6.2. Jaws being released/vessel being clamped

2.7. Place 1-2 more microvascular clips in the same way, until a 5-7 cm region of the ischemic ileum adjacent to the cecum is created by the occlusion of the first order branches of the superior mesenteric artery [2.5.1.-CU].

2.7.1. Few seconds 1-2 more clips being placed 

2.8. Now place two 40 g force microvascular clips across the intestine to block the collateral blood flow and to demark the ischemic intestine region [2.8.1.-CU].

2.8.1.  Second of 40 g force clips being placed (Video Editor: if possible/appropriate, please mark ischemic intestine region when mentioned)

2.9. When all of the clips are in place, apply a sterile delicate wipe moistened with 37°C saline to the surgical area [2.9.1.-CU-TXT] and maintain the ischemia for 60 minutes with close monitoring [2.9.2.-CU-TXT].

2.9.1. Pad being placed (TEXT: Sham surgery: No clips/warm saline application 1 h) 
2.9.2. Talent watching mouse/setting anesthesia (Videographer: More Talent than mouse in shot) (TEXT: Keep napkin wet throughout procedure)

2.10. If the ischemia procedure has been performed correctly, the region will change to wine red in color in approximately 30 minutes [2.10.1.-CU] and the blood vessels distal to the clip position will become enlarged, indicating a successful occlusion [2.10.2.-CU].

2.10.1. Shot of wine red (Shot will be used again)
2.10.2. Use 2.10.1. (Video Editor: please indicate enlarged blood vessels distal to clip/skip shot if appropriate)

2.11. At the end of the ischemia, mark the edges of the ischemic area with 10 microliters of Gill’s 3 hematoxylin to facilitate the harvesting of the ischemic and adjacent healthy tissues [2.11.1.-CU].

2.11.1. Few seconds hematoxylin being added to ischemic area, with hematoxylin container label visible in frame if possible

3. Reperfusion and colon harvest 

3.1. At the end of the ischemia add a few drops of saline on the clip area and gently remove the microvascular clips with a clip applier [3.1.1.-WIDE]. Then, gently push the intestine back into the abdominal cavity using saline moistened cotton tips. Remove the non-adherent pad and close the abdominal wall and skin using 9 mm stainless steel wound clips [3.1.2.-CU-TXT].

3.1.1. Few seconds Talent removing at least one clip (Videographer: More Talent than mouse in shot) 
3.1.2. Few seconds muscle or skin being closed with steel wound clip(s) (TEXT: For reperfusions >3hrs, use absorbable vicryl sutures before applying wound clips)
 
3.2. Maintain the animals in a heated clean cage for the desired reperfusion period [3.2.1.-MED-TXT], checking the mice every 30 minutes to confirm their stability [3.2.2.-MED].

3.2.1. Talent placing mouse into heated cage (TEXT: e.g. 30, 60, 120 or 180 min)
3.2.2. Talent looking into cage (Videographer: More Talent than mouse in shot)

3.3. At the end of the reperfusion euthanize the mouse, open abdominal cavity and [3.3.1.-CU-TXT] harvest the ischemic and the adjacent healthy normal tissues [3.3.2.-CU].

3.3.1. Few seconds at least one clip being removed (TEXT: Euthanasia: CO2 overdose + cervical dislocation) 
3.3.2. Few seconds tissue being harvested

3.4. Next, use a 30 ml syringe equipped with a gavage needle filled with saline to wash out the intestinal contents [3.4.1.-CU] and then cut the intestine longitudinally [3.4.2.-CU].

3.4.1. Few seconds intestines being washed out
3.4.2. Few seconds intestines being cut  

3.5. If a sample of intestine is required for gene expression analysis, reserve a 1.5-2 mm longitudinal fragment [3.5.1.-CU].

3.5.1. Fragment being cut/place into tube or similar

3.6. For histological analysis, use a pair of forceps to roll the intestine into a Swiss roll [3.6.1.-CU] and place the pieces of intestine between biopsy foam pads in tissue cassettes [3.6.2.-CU].

3.6.1. Few seconds intestine being rolled
3.6.2. Few seconds one Swiss roll being placed between foam pads

3.7. Finally, place the cassettes in 10% buffered formalin to fix the ischemic and healthy intestinal tissues [3.7.1.-CU].

3.7.1. At least one cassette being placed into fixative 
4. Results: Representative control and IR intestinal tissue analyses
4.1. Here a representative tissue cassette containing Swiss rolls prepared from control [4.1.1.-LM] and ischemic regions of the ileum after one hour of ischemia and one hour of reperfusion is shown [4.1.2.-LM]. Note the color difference between the control [4.1.3.-LM] and ischemic tissues [4.1.4.-LM].

4.1.1. 53881_R2_Figure 2.pdf: please add/indicate control text and arrow
4.1.2. 53881_R2_Figure 2.pdf: please add/indicate IR text and arrow
4.1.3. 53881_R2_Figure 2.pdf: please outline/indicate light pink/control intestine
4.1.4. 53881_R2_Figure 2.pdf: please outline/indicate dark pink/IR intestine

4.2. A piece of spleen was also included to facilitate the positioning of the control and ischemia-reperfusion intestine during the processing and staining [4.2.1.-LM]. 

4.2.1. 53881_R2_Figure 2.pdf: please add/indicate spleen text and arrow

4.3. In these images, representative hematoxylin and eosin staining of control [4.3.1.-LM] and ischemic regions of the ileum after 1 h of ischemia [4.3.2.-LM] or 1 hour of ischemia followed by 2 hours of reperfusion are shown [4.3.3.-LM]. 

4.3.1. 53881_R2_Figure 3.pdf: please highlight/indicate left top and bottom images
4.3.2. 53881_R2_Figure 3.pdf: please highlight/indicate middle top and bottom images
4.3.3. 53881_R2_Figure 3.pdf: please highlight/indicate right top and bottom images

4.4. Note the severe damage of the epithelium observed after 1 hour of ischemia, characterized by the hemorrhagic villi [4.4.1.-LM], epithelium denudement with partial to complete ablation of crypts [4.4.2.-LM], and immune cell infiltration [4.4.1.-LM].

4.4.1. 4.4.1. Tumanov Figure 3_1h ischemia.tiff: please add/indicate bottom left asterisk
4.4.2. 4.4.1. Tumanov Figure 3_1h ischemia.tiff: please add/indicate middle asterisk
4.4.3. 4.4.1. Tumanov Figure 3_1h ischemia.tiff: please add/indicate top right asterisk

4.5. After a 2 hour reperfusion, the villi damage and inflammation persist [4.5.1.-LM] but there is no tissue hemorrhage [4.5.2.-LM].

4.5.1. 4.5.1. Tumanov Figure 3_2h reperfusion.tiff: please add/indicate bottom left asterisks
4.5.2. 4.5.1. Tumanov Figure 3_2h reperfusion.tiff: please add/indicate top right asterisk

4.6. Analysis of the inflammatory cytokine expression at 1 [4.6.1.-LM] and 2 hours after ischemia-reperfusion in ischemic and control intestines [4.6.2.-LM] demonstrates an upregulation in the TNF-alpha [4.6.3.-LM], IL-1beta [4.6.4.-LM], IL-6 cytokine [4.6.5.-LM] as well as an increase in CXCL2 chemokine mRNA expression under both ischemia-reperfusion conditions [4.6.6.-LM] compared to control healthy tissue [4.6.7.-LM].

4.6.1. 53881_R2_Figure 4.pdf: please add/indicate 1h data bars in the top left, top right and bottom left graphs
4.6.2. 53881_R2_Figure 4.pdf: please add/indicate 2h data bars in the top left, top right and bottom left graphs
4.6.3. 53881_R2_Figure 4.pdf: please indicate the grey IR data bars in the top left graph
4.6.4. 53881_R2_Figure 4.pdf: please indicate the grey IR data bars in the top right graph
4.6.5. 53881_R2_Figure 4.pdf: please indicate the grey IR data bars in the bottom left graph
4.6.6. 53881_R2_Figure 4.pdf: please indicate the grey IR data bars in the bottom right graph
4.6.7. 53881_R2_Figure 4.pdf: please indicate the white data bars in the all graphs

5. Conclusion (said by authors on camera)
5.1. Ekaterina Gubernatorova: Once mastered, this technique can be completed in 3.5 hours it is performed properly.
5.2. Alexei Tumanov: Following this procedure, other methods for evaluating tissue damage, epithelial cell proliferation and immune cell compartments can be performed. 
5.3. Alexei Tumanov After its development, this technique paved the way for researchers in the fields of gastroenterology and immunology to explore the molecular and cellular mechanisms of intestinal epithelial injury and regeneration.
5.4. [bookmark: _GoBack]Ekaterina Gubernatorova: After watching this video, you should have a good understanding of how to perform reproducible intestinal ischemia-reperfusion in mice.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_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.  
53881_R2_Figure 2.pdf
53881_R2_Figure 2.pdf
Tumanov Figure 3_1h ischemia.tiff
Tumanov Figure 3_2h reperfusion.tiff
53881_R2_Figure 4.pdf

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 are included in the email accompanying the finalized script.
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