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1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
The overall goal of the following experiment is to mimick the in vivo situation for stimulation of human intestinal mucosa. (Intro)  This is achieved by gluing a cave cylinder on the apical side of the tissue, to prevent the stimulus from making basolateral contact. (P1) As a second step, the stimulus is applied, which will allow analysis of the elicited immune response. (P2)  Next, the stimulus is taken off the apical side of the tissue in order to keep it viable for 24-36 hours. (P3) Results obtained can show differential effects of various probiotic strains based on immunohistochemistry data, cytokine secretion profile analysis, and so forth. (P4)
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Video editor:

The small pink blob represents the mucosal explant, the tissue.  The first step, P1, is to use the cylinder to isolate a section of the explant, then construct the assembly of the cylinder/tissue between the plates.  The bottom plate has a central well which the tissue sits over, the triangular grey structure is a metal grid, part of the assembly.  The next step, P2, is to apply stimulus, which is shown with a yellow color (a “probiotic” bacteria rich solution) over the tissue in the top view of the assembly.  So, turn the assembly to the top view, and add the yellow color only after the narration says “a stimulus is applied”. Then, the next step, P3, is simply to take off the stimulus, which is essentially just removing the yellow color.  The pressurized environment shown in the photographs is where the tissue is kept throughout the stimulus and after the stimulus is removed.  These photos could be shown for “keep in viable”.  Lastly P4 requires a results image, for which you should use Figure 3.  This shows stimulated versus un-stimulated tissues.
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Katerina Tsilingiri: The main advantage of this technique over existing methods, like the Ussing chamber, is that it allows to analyze up to 20 conditions at the same time, to prolong the time of culture to 36 h and to increase available material for possible read outs, including RNA/DNA analyses, cell isolation, histology, cytokine release.   

1.2. Maria Rescigno: Though this method can provide insight in the probiotic filed, it can also be applied to other immunomodulators, such as biologics and anti-inflammatory drugs.
Protocol (read by voice talent at JoVE):
2. Obtaining and preparing the tissue
2.1. Intestinal mucosa tissue from healthy or inflammatory bowel disease individuals must be obtained during surgery. Once the specimen is excised, quickly transfer it to the lab, keeping it chilled in HBSS with Pen/Strep.  Then, begin by washing the tissue in buffer … (TEXT: Ca2+/Mg2+-free HBSS, 4 ºC)

2.1.1. WID: talent enters lab with tissue in from ice bucket, arrives at bench 

2.1.2. CU: sets ice bucket down, the tissue is in a dish/container with solution

2.1.3. MED: talent begins washing the tissue with buffer
2.2. … and remove any mesenteric material.

2.2.1. CU: talent removes the mesenteric material (if possible)

2.3. Next, separate the mucosa layer from the submucosa using sterile scissors and forceps while keeping the tissue in the HBSS buffer in a Petri dish.  It is not necessary to keep the tissue fully immerged, but touch the mucosal surface as little as possible with the forceps.
2.3.1. ECU/CU: tissue should fill the screen, zoom in enough so the talents identifies the mucosa and submucusa clearly, then cuts them apart

2.3.2. MED: the cutting process from an angle that shows the talent’s general position and technique for holdingthe tools 

2.4. Next, cut the mucosa into strips, at least 1 cm wide and as long as possible. Use two sterile scalpels in a manner like cutting food.
2.4.1. ECU: angle like 2.3.1, cuts tissue into 1 cm wide strips

2.4.2. MED: like 2.3.2 for this process
2.5. Once cut, gently wash clean the mucosa in Calcium and Magnesium-free HBSS.

2.5.1. MED: over the shoulder, washing the strips of tissue clean

2.6. Finally, extend the mucosa strips on a Petri dish with the apical sides facing upwards.
2.6.1. ECU: laying out tissue strips in a dish, have talent distinguish the apical side’s features, which needs to face upwards.
3. Mounting the tissue
3.1. Begin by preparing fresh tisDMEM.  (TEXT: See manuscript for formulation.)

3.1.1. WID: talent mixing solutions at bench, mixing in a falcon 15 ml tube, solutions added to mix (mock up)
3.2. Next, fill a 10-cm Petri dish with about 30 ml of the FBS-Na and completely submerge an iron grid into the solution.  (TEXT: 0.5 mm2 openings) 

3.2.1. MED: filling Petri dish with solution

3.2.2. CU: submerging a grid into the filled dish

3.2.2.2 (second take)

3.3. Keep the plate open and position plastic cylinders on the plate cover.
3.3.1. CU: setting the plastic cylinders into the plate cover
3.4. Now, siphon 3 µL of surgical glue into a pipette and carefully apply the glue to one of the borders of a plastic cylinder while holding it firm with the forceps.
3.4.1. MED: loading pipette with glue

3.4.2. CU: applying glue to the edge of the cylinder, show positions and volumes of glue added

3.4.2.2 ECU second take
3.5. Next, gently set the cylinder on the apical side of the mucosa, as close to one of the strip’s borders as possible.
3.5.1. CU: top/side angle, setting the cylinder onto mucosa

3.5.2. ECU: side angle on dish, the gap and location of the cylinder on the tissue

3.6. While the glue dries, dispense 850 -1000 µL of medium in the center well of the tissue plate and support the iron grid on the edges of the plate’s central well.
3.6.1. CU: adding solution to the center well of the tissue culture plate with the tissue

3.6.2. CU: setting the grid over the center well 

3.7. Using two scalpels, cut away the excess tissue from the borders of the cylinder.

3.7.1. ECU/CU: cutting away the excess tissue around the borders of the cylinder where it touches the tissue, show the final amount after trimming is complete and the trimming process
3.8. Now, gently lift the cylinder with the attached tissue and place the basolateral side of the tissue on the iron grid in the center of the plate.  Next, proceed with tissue stimulation.

3.8.1. CU: lifting up the tissue with the cylinder

3.8.2. MED: setting the tissue onto the metal grid over the center-well plate

3.8.3. CU/ECU: finishing the positioning of the tissue on the metal grid, have the whole assembly fill the screen
Authors, there is no space to discuss alternative apical and lateral stimulation option as an interview.  The video is only for demonstration of methods and the interceding interview would be to emphasize a detail in a specific step with a very short dialogue.  An extended discussion can still be presented in the written manuscript.
4. Stimulation
4.1. Apply the stimuli of interest at the center of the plastic cylinder at the desired concentration. (TEXT: 50 – 200 µL based on cylinder size)  Do not disturb the cylinder or the mucosal surface with the pipette tip and uniformly cover the surface inside the cylinder. 
4.1.1. MED: talent loads pipette with bacteria solution (stimulus)

4.1.2. CU: adding the solution to the tissue in the cylinder, show how all the solution spreads and that the pipette tip touches no tissue

4.2. Now, incubate the tissue for up to 3 hours. (TEXT: 37 ºC)

4.2.1. WID: talent loads the tissue into a standard incubator
4.3. Incubation for greater than 3 hours is also feasible using a smaller volume of stimuli solution (TEXT: 10 – 20 µL). 

4.3.1. MED: talent arrives at bench with assembly

4.3.2. CU: removing the stimulus solution from the tissue
4.4. After the incubation, remove the stimuli from the apical surface of the tissue, but DO NOT REPLACE it with fresh medium.  Adding medium would asphyxiate the tissue. 

4.4.1  MED: talent open the Oxygen tank, loads the tissue into it
4.5. Now, fill the Oxygen jar with one atmosphere of pressure of 100% oxygen for 24 hours of culture time.  (TEXT: 24 ± 2.5 hr)
4.5.1. MED: the talent fills the Oxygen jar with Oxygen

4.5.2. CU: Ensure that the Oxygen pressure reaches 1 atmosphere in the jar.

4.6. Always be very careful when handling the O2 tank and make sure to close it properly after use.
4.6.1. MED: loads the Oxygen jar into a standard incubator and closes it
5. Harvesting
5.1. After the 24-hour stimulation-culture, use a scalpel to carefully remove the cylinder from the tissue by gently scraping off the glue.

5.1.1. WID: talent at bench with scalpel and tissue assembly, prepares to cut tissue

5.1.2. CU/ECU: the process of cutting the tissue free, shows scraping away of glue from tissue

5.2. Then, for IHC or immunofluorescence assays, fix the tissue or, for gene expression or protein analysis, snap freeze the tissue in liquid nitorogen.
5.2.1. MED: adding tissue to a fixative

5.2.2. MED: adding tissue continer to a liquid nitrogen tank

5.2.3. MED: moving tissue from liquid nitrogen to dry ice
5.3. Next, harvest the basolateral medium for cytokine secretion profiling.  Following this, transfer the medium to a centrifuge tube and pellet the debris. (TEXT: 8000 rpm, 7 min)

5.3.1. CU: talent removes the grid and the remaining solution, in the dish, gets sucked up into a pipette

6. Mucosal Explants Responses to Pro-inflammatory Stimulus 
6.1. Using the outlined protocol, healthy and IBD human intestinal mucosa were cultured for at least 24 hours, preserving the wellbeing of the tissues. 
LAB MEDIA: Figure 2a – healthy tissue, uncultured 

6.2. This was only possible if at least 85% of the culture time took place in an oxygen-rich environment.

LAB MEDIA: Figure 2b – healthy tissue, cultured in 100% oxygen

6.3. Conventionally cultured mucosa does not fare as well.

LAB MEDIA: Figure 2c – healthy tissue, cultured conventionally

6.4. The healthy tissue was then stimulated with pro-inflammatory, invasive Salmonella 

LAB MEDIA: New figure 3 for JoVE.pptx – Editor: begin by just showing the bars
6.5. 2 hours after inoculation, destruction of the upper layer of the epithelium was already visible compared to controls.

LAB MEDIA: New figure 3 for JoVE.pptx – Editor: add the top 2 images, showing early growth
6.6. After 24 hours, the degeneration became quite extensive.   A deeper discussion of experimental applications with published results is available in the written manuscript.
LAB MEDIA: New figure 3 for JoVE.pptx – Editor: now show the complete image
Authors, no further results oriented statements can be used in the video, as graphical representation for such information is not available and graphics are essential.  Such discussions will still be presented in the written manuscript with references, of course, and I’ve added this note to the video narration.
7. Conclusion (said by authors on camera)

7.1. Maria: After its development, this technique paved the way for researchers in the field of gastroenterolgy to explore host-microbe interactions in the gastrointestinal tract.

7.2. Katerina: After watching this video, you should have a good understanding of how to keep human intestinal mucosa in culture and stimulate it apically.  Don’t forget that working with human samples can be extremely hazardous and precautions such as ensuring that patients are negative for HIV and Hepatitis should always be taken while performing this procedure.  
Provided Media

6.1- Figure 2a – healthy tissue, uncultured 

6.2 - Figure 2b – healthy tissue, cultured in 100% oxygen

6.3 - Figure 2c – healthy tissue, cultured conventionally

6.4, 6.5 - New figure 3 for JoVE.pptx – comparison of control and infected tissues
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