Submission ID #: 53042

Editor Name: Bridget Colvin
Videographer name:

Film Date: 
Authors and Affiliations: Mitsuhiro Yoneda1, Alfredo A. Molinolo2, Jerrold M. Ward3, Shioko Kimura1, and Robert Goodlad4, 1Laboratory of Metabolism, National Cancer Institute, and 2Oral and Pharyngeal Cancer Branch, National Institute of Dental and Craniofacial Research, National Institutes of Health, Bethesda, MD, 3Global VetPathology, Montgomery Village, MD, and 4Imperial College, Centre for Pathology, Hammersmith Hospital, London 

Title: A simple device to rapidly prepare whole mounts of the mouse intestine

Corresponding Author(s): r.goodlad@imperial.ac.uk
Co-author(s): yonedam@mail.nih.gov, Amolinol@mail.nih.gov, kimuras@mail.nih.gov, veterinarypathology@gmail.com     
A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include descriptions of software usage? N
C.  Which individual steps (not sections) of your protocol will viewers benefit most from having filmed? 2.1.-2.13., 2-15.-2.16.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.5.-2.12.

E. Will the need to take place in multiple locations? N
1. Introduction (Schematic Overview and Interview) 
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to prepare whole mounts of the mouse small intestine and colon. (Intro) This is accomplished by first removing, rinsing and blotting the colon and small intestine. (P1) In the second step, the small intestine is laid out and divided into thirds. (P2) A rod is then threaded through the 3 tissue segments, and (P3) the segments are sectioned for scoring. (P4) In the final step, the rods are gently rolled to flatten the segments of small intestine (P5) and the tissues are “swiss rolled” for further downstream analysis. (P6) Ultimately, immunohistochemical staining can be performed to characterize the intestinal tumor-genesis. (P7)
Some schematic images provided as indicated (All guides.psd, Idea Acual.psd, pencil fig 1 again.psd and side view.pdf may also be useful)
(P1) show supine mouse, then move small intestine and colon into petri dish, then pipette appears and drips PBS onto tissue, then, if time, add piece of tissue paper on top of intestine and colon
(P2) stretch intestine into one long piece then have scalpel cut intestine into 3 segments
(P3) have at least one rod appear and slid through at least one segment (like tissue/rod in actual.pdf)
(P4) from actual.pdf, have grey block appear next to tissue/rod and have scalpel lean against block and make sections of tissue along rod 

(P5) have rod roll, unrolling/making flat tissue segments of tissue sections (like segment in swiss roll.pdf)  
(P6) have long pale rod appear (like in swiss roll.pdf) and roll tissue up on rod, then show side view from swiss roll.pdf to show “swiss roll”
(P7) Figure 7-2.tif
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Mitsuhiro Yoneda: The main advantage of this technique over existing methods, like using offset scissors, is that this procedure is far quicker and yields much better preparations.
Protocol (read by voice talent at JoVE):
2. Mouse intestine whole mount preparation
2.1. After harvesting the small intestine and colon from an adult mouse [2.1.1.-WIDE], hold the mesentery with curved forceps [2.1.2.-CU] and gently pull the tissue away from the intestine to remove it [2.1.3.-CU].

2.1.1. Talent placing intestine and/or colon into petri dish or similar (Videographer: Please avoid mouse in shot if possible)

2.1.2. Shot of forceps grabbing mesentery (Videographer: Combine 2.1.2. and 2.1.3. as appropriate)

2.1.3. Few seconds mesentery being pulled away from intestine (Videographer: Combine 2.1.2. and 2.1.3. as appropriate)

2.2. Then, place a Gilson type pipette tip cut at the wider end [2.2.1.-CU] onto a 10 or 20 ml luer fitting plastic syringe [2.2.2.-CU] and rinse the intestines with cold PBS [2.2.3.-CU].
2.2.1. Shot of pipette tip with cut at end

2.2.2. Few seconds tip being placed onto syringe

2.2.3. Few seconds intestines being rinsed
2.3. After the tissue has been washed, lay out the small bowel and colon on a paper towel [2.3.1.-CU] and use scissors to divide the small bowel into three equal sections [2.3.2.-CU-TXT].
2.3.1. Small bowel being laid out on paper towel, with colon already in place

2.3.2. Last section being cut (TEXT: SB1: proximal, SB2: mid, SB3: distal [if possible, please put texts over each piece of section as appropriate])
2.4. Make several very small cuts in the intestinal segments to drain the fluid [2.4.1.-CU]. Then place another paper towel over the intestines [2.4.2.-CU] and gently run a finger over the segments to squeeze out the remaining fluid [2.4.3.-CU].

2.4.1. Few seconds at least one cut being made, with some fluid draining visible as possible

2.4.2. *Film as written

2.4.3. Few seconds towel/tissue being pressed

2.5. Next, blot the preparations dry [2.5.1.-CU] and insert stainless steel rods soaked in PBS into the tissues [2.5.2.-CU-TXT]. 
2.5.1. Few seconds at last one section being blotted

2.5.2. Few seconds rod being inserted into at least one section (TEXT: Invert intestine as necessary

2.5.3. [added] Place one rod with inserted intestine on the device.
2.6. Using a pencil, create labels for the segments including the autopsy date, experimental code, and animal identification number [2.6.1.-CU].

2.6.1. Few seconds animal identification number being written, with autopsy date and experimental code visible on one label in frame as possible (Video Editor: if possible/appropriate, please indicate autopsy date, experimental code, and animal identification number when mentioned)
2.7. Place the labels in the base of the device. Then insert the rods and intestines into the slots at the base of the device [2.7.1.-MED] [2.7.2.-MED], taking care that the proximal end of the segments are positioned in a standardized way near the labels [2.7.3.-CU].
2.7.1. At least one label being placed Placing the rest of rod-inserted intestines on the device.

2.7.2. Few seconds Talent placing one rod 
2.7.3. Shot of proximal ends of segments positioned near labels (Video Editor: if possible/appropriate, please indicate position of proximal ends of segments in relation to labels when mentioned)

2.8. Now place the top piece of the device over the base [2.8.1.-MED] and use the angled bars to guide a scalpel blade longitudinally through the segments [2.8.2.-MED].
2.8.1. *Film as written

2.8.2. Few seconds one section being made

2.9. To keep the tissue in place during the sectioning, carefully hold the segments with a finger so that they do not move with the knife [2.9.1.-CU].
2.9.1. Shot of one segment being held while one section is being cut
2.10. After all of the sections have been made, remove the top of the device [2.10.1.-CU] and use a piece of stiff card to carefully remove the filter paper and the tissues [2.10.2.-CU].
2.10.1. *Film as written

2.10.2. Few seconds card being used to lift paper/tissues 
2.11. Using a gloved fingertip dipped in PBS, slightly wet the segments [2.11.2.-CU].
2.11.1. At least one segment being wet, with PBS container visible near segments if possible

2.12. Then roll the rod side to side to open up the gut and to spread the tissue flat [2.12.1.-CU]; the sections will adhere to the filter paper [2.12.2.-CU].
2.12.1. Few seconds rod being rolled from side to side

2.12.2. Shot of at least one section stuck of the filter paper 

2.13. After visually examining the preparations for any gross lesions [2.13.1.-MED], transfer the filter paper to a shallow bath of fixative [2.13.2.-MED-TXT]. 
2.13.1. Few seconds Talent looking at preparations
2.13.2. *Film as written (TEXT: See text for fixative details) 
2.14. When the tissues are fixed [2.14.1.-CU], transfer them into 70% ethanol for storage until further downstream analysis [2.14.2.-MED].

2.14.1. Shot of fixed tissues

2.14.2. *Film as written

2.15. For example, to make a ‘Swiss roll’, remove the intestinal segments from the filter paper [2.15.1.-CU] and roll the tissue around a cocktail stick [2.15.2.-CU].

2.15.1. Few seconds one segment being removed from paper 
2.15.2. Few seconds tissue being wound around cocktail stick

2.16. Then secure the tissue [2.16.1.-CU] and process the sample for further histological processing [2.16.2.-MED].

2.16.1. Few seconds tissue being secured

2.16.2. Talent embedding tissue in paraffin or other appropriate transfer the Swiss roll into a bottle containing 80% ethanol, the next step of histological sample processing steps.

3. Results: Representative murine intestine whole mount preparations
3.1. Polyps are easy to identify under a stereomicroscope with side illumination of the tissue by a cold light source [3.1.1.-LM]. It is helpful to mark the card with pencil marks when a polyp is observed for later scoring [3.1.2.-LM]. 
3.1.1. Figure 4.tif: please highlight bottom image

3.1.2. Figure 4.tif: please indicate/trace pencil marks indicating polyps in bottom image

3.2. The tissue can also be bulk stained to identify the aberrant crypt- or mucin depleted-foci [3.2.1.-LM].

3.2.1. Figure 5-2.tif: please add/highlight arrows

3.3. The location of the lesions can be scored on a positional basis by creating several grids of known sizes on the computer and printing the grids on a piece of acetate [3.3.1.-LM]. The grids that fit the length of the sections can then be used to score the events of interest [3.3.2.-LM].

3.3.1. Figure 6.tif: please add/highlight grids

3.3.2. Figure 6.tif: please add/highlight tissue on middle grid

3.4. Once scored, whole sections can be rolled into a ‘Swiss roll’ for histological sectioning, which can then be used to score ‘micro polyps’.
3.4.1. Figure 7-2.tif: no animation

3.4.2. Figure 7-2.tif: please add/highlight arrows

4. Conclusion (said by authors on camera)
4.1. Mitsuhiro Yoneda: Once mastered, this technique can be completed in less than four minutes if it is performed properly.

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.  
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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, as well as an introduction to your videographer, closer to your filming date.
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