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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? 2.4.-2.6., 3.2.-3.7., 3.9.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  3.2. We pre-tie sutures to loop over the tissue when creating the sac, 3.3 We ensure constant pressure on the suture as we are withdrawing the cathether.

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 assess the localized intestinal integrity in animal models of gastrointestinal disease. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Simon Keely: This method can help answer key questions about gastrointestinal disease, such as is the mucosal integrity lost or is there an increase in the uptake of specific compounds during disease? 

1.2. Simon Keely: The main advantage of this technique is that it can be used to assess specific areas of interest within the GI tract.   

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!)
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) or Animal Care and Ethics Committee at University of Newcastle
Protocol (read by voice talent at JoVE):

2. Gastrointestinal tract harvest
2.1. To prepare the gastrointestinal tract, begin by spraying the abdomen and thorax of the mouse with 70% ethanol [2.1.1.-WIDE-TXT] and use scissors to make a horizontal incision in the middle of the abdomen to expose the peritoneum [2.1.2.-CU-TXT].
2.1.1. Few seconds Talent spraying mouse (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: Sodium pentobarbitone overdose 200 mg/kg ip + cervical dislocation)
2.1.2. Few seconds incision being made (TEXT: Withdraw solid food 12 hrs before euthanasia)
2.2. Next, cut the upper small intestine from the stomach at the pyloric sphincter [2.2.1.-CU] and the large intestine at the anal verge [2.2.2.-CU].
2.2.1. Cut being made at pyloric sphincter
2.2.2. Cut being made at anal verge
2.3. Then use forceps to gently remove the mesentery [2.3.1.-CU] and place the intestinal tract in pre-warmed, oxygenated medium [2.3.2.-CU].
2.3.1. Few seconds mesentery being moved
2.3.2. Intestines being placed into medium
2.4. Identify the area to be assessed for permeability, measuring the sections of the duodenum and jejunum relative to the stomach [2.4.1.-CU] and the sections of the colon and ileum relative to the cecum to maintain consistency between the experimental animals [2.4.2.-CU].
2.4.1. Few seconds duodenum and/or jejunum being measured

2.4.2. Few seconds colon and/or ileum being measured
2.5. Note the presence of mucosa-associated lymphoid tissues such as Peyer’s patches, which can be identified as small nodules on the serosal side of the lumen [2.5.1.-CU].
2.5.1. Few seconds at least one PP being identified with dissection needle or similar 
2.6. Then cut the selected section [2.6.1.-CU] and use a 1 ml syringe to gently flush the luminal contents of the segment into a Petri dish containing 37°C PBS [2.6.2.-CU].
2.6.1. Few seconds segment being cut
2.6.2. Few seconds lumen being flushed 
3. Permeability measurement
3.1. To measure the permeability of the intestinal sacs, first fill a 1 ml syringe with 300 microliters of the test compound of interest [3.1.1.-WIDE-TXT] and fit a small animal vascular catheter firmly onto the syringe [3.1.2.-MED].
3.1.1. Few seconds Talent filling syringe with compound of interest (TEXT: e.g. 1 mg/ml FITC-DEXTRAN MW 4400 Da)
3.1.2. Few seconds catheter being attached to syringe
3.2. Next, place a suture loop 5 cm from the opening of the intestinal segment [3.2.1.-CU] and tie the segment closed [3.2.2.-CU].
3.2.1. Few seconds suture being placed
3.2.2. Few seconds suture being tied
3.3. Then gently place a pre-tied suture loop around the other end of the intestine [3.3.1.-CU] and insert the blunted catheter [3.3.2.-CU].
3.3.1. Few seconds loop being placed
3.3.2. Few seconds catheter being placed
3.4. Pull the loop closed to stabilize the catheter [3.4.1.-CU] and release the entire 300 microliter volume of compound into the segment [3.4.2.-CU].
3.4.1. Few seconds loop being pulled closed
3.4.2. Few seconds compound being dispensed into segment
3.5. When all of the reagent has been injected, gently remove the catheter while simultaneously pulling the suture to close the intestinal sac [3.5.1.-CU].
3.5.1. Few seconds catheter being removed while suture being pulled 

3.6. Then cut the sac from the intestine [3.6.1.-CU] and place it into a 50 ml conical tube containing 20 ml of 37°C oxygenated medium [3.6.1.-CU-TXT].

3.6.1. Few seconds sac being cut 

3.6.2. Sac being placed into tube of medium, with medium container label visible in frame if possible (TEXT: Repeat for each animal/GI tract)
3.7. Place the tube in a 37°C water bath [3.7.1.-MED] and transfer 100 microliter samples from the intestinal tract solution into a 96 well plate every 30 minutes for 2 hours [3.7.2.-MED-over the shoulder-TXT], replacing the aliquot with 100 microliters of fresh medium after each sampling [3.7.3.-MED].
3.7.1. Talent placing tube into water bath

3.7.2. Talent adding sample into 96 well plate (TEXT: i.e. 0, 30, 60, 90 and 120 min)
3.7.3. Talent adding medium to tube
3.8. After the final sample has been acquired, open the sacs from the sutures down the length of the segments to expose the mucosal surfaces [3.8.1.-CU].
3.8.1. Few seconds at least one sac being opened
3.9. Measure the length and width of each intestinal segment [3.9.1.-CU] and store the tissue for the appropriate downstream analysis [3.9.1.-MED].

3.9.1. Few seconds one segment being measured

3.9.2. Talent placing tissue into micro centrifuge tube or similar (TEXT: e.g. protein/biochemical analysis: -80°C; molecular assays: RNA stabilization solution).

3.10. Then construct a standard curve of log dilutions for the FITC-tagged molecules ranging from 1 to 1x10-6 [3.10.1.- MED-over-the shoulder] and measure the samples and FITC standards on a fluorescent plate reader [3.10.2.-MED-TXT].

3.10.1. Few seconds Talent adding at least second of one pair of dilutions to plate, with at least 1-2 pairs of standard dilutions visible already added to plate

3.10.2.  Few seconds Talent adding plate to plate reader (TEXT: 495 mn excitation/519 nm emission).
3.11. Finally, calculate the apparent permeability for each individual intestinal sac [3.11.1.-LM].

3.11.1. Mateer et al JoVE Fig4.pdf: please sequentially add/indicate each set of data bars (i.e. jejunum, ileum, colon) OR indicate y-axis data points and legend
4. Results: Representative intestinal permeability investigations
4.1. Employing larger molecular weight markers allows for a more sensitive interrogation of the paracellular permeability of the mucosa, detecting discreet changes that may not be apparent by electrophysiological measurements, but which would be sufficient for paracellular transport [4.1.1.-LM].
4.1.1. Mateer et al JoVE Fig2.pdf: please sequentially add/indicate DSS/grey data bars (i.e. FD-4, FD-20 and FD-70)
4.2. Mucosal inflammation may lead to a loss of goblet cells and a reduction in the protective mucous gel that normally overlies and protects the epithelial interface. Using hydrophobic probes, the integrity of the intestinal mucous gel layer can also be examined [4.2.1.-LM].
4.2.1. Mateer et al JoVE Fig3.pdf: please sequentially add/indicate asterisks
4.3. In addition, the regional barrier integrity can be examined through the specific preparation of intestinal sacs from different intestinal areas [4.3.1.-LM], allowing the localized assessment of intestinal barrier function [4.3.2.-LM].
4.3.1. Mateer et al JoVE Fig4.pdf: please add/indicate jejunum, ileum and colon texts
4.3.2. Mateer et al JoVE Fig4.pdf: please add/indicate asterisks
5. Conclusion (said by authors on camera)
5.1. Simon Keely: Once mastered, this technique can be completed in 2 hours if it is performed properly.

5.2. Simon Keely: While attempting this procedure, it’s important to remember to be consistent when isolating the intestinal segments.

5.3. Simon Keely: Following this procedure, other methods like drug targeting studies, can be performed to answer additional questions about whether drug uptake is altered during disease.

5.4. Simon Keely: After its development, this technique paved the way for researchers in the field of gastrointestinal disease to explore the barrier breakdown in animal models of colitis.
5.5. Simon Keely: After watching this video, you should have a good understanding of how to create ex vivo intestinal sacs for assessing mucosal permeability in models of gastrointestinal disease.
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.  

Mateer et al JoVE Fig2.pdf 
Mateer et al JoVE Fig3.pdf 
Mateer et al JoVE Fig4.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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