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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? 2.3.-2.5., 3.3., 4.3.-4.5., 5.5.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? The dissection in 2.3, 4.3 & 5.5.  The only way to ensure success is through sharp instruments and practice.
E.  Will the filming need to take place in multiple locations? Y, 300 m 
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 dissection procedure is to demonstrate how to isolate and prepare the mouse intestine for subsequent characterization techniques. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Lee Parry: This method can be used to investigate the ability of intestinal stem cells to repopulate the intestine following the deletion of a single key signaling gene.   

1.2. Lee Parry: The main advantage of this technique is that it can be used following any experimental procedure or treatment or after gene manipulation using Cre-Lox, Frt/FLP or Doxycycline systems. 
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 performed under a UK Home Office license and approved by the University Research Ethics Committee at Cardiff University.
Protocol (read by voice talent at JoVE):

2. Intestine dissection 
2.1. Begin by placing a euthanized adult mouse in the supine position [2.1.1.-WIDE-TXT] and wetting the fur with 70% ethanol [2.1.2.-CU].
2.1.1. Few seconds Talent positioning mouse (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: Cervical dislocation)
2.1.2. Few seconds fur being wet with ethanol
2.2. Then, using scissors, open the intra-peritoneal cavity longitudinally along the midline [2.2.1.-CU] and secure the stomach with forceps [2.2.2.-CU].

2.2.1. Few seconds incision being made

2.2.2. *Film as written

2.3. Next, sever the connection to the esophagus [2.3.1.-CU] and gently pull on the stomach to remove the small intestine up to the appendix [2.3.2.-CU].
2.3.1. *Film as written
2.3.2. Few seconds stomach being pulled/intestine being removed 
2.4. Then gently pull on the appendix to remove the large intestine up to the anus [2.4.1.-CU].
2.4.1. Few seconds appendix being pulled/intestine being removed
2.5. Once the intestines have been isolated, remove the stomach and the appendix [2.5.1.-CU] and use a syringe equipped with a blunt-ended pipette tip to flush the intestines with PBS [2.5.2.-CU/MED].
2.5.1. Few seconds stomach and/or appendix being removed

2.5.2. Few seconds intestines being flushed, with PBS container label visible in frame if possible (Videographer: Multiple takes, shot will be used again)
3. Formalin fixation
3.1. Immediately after flushing, cut the intestine into 3 equal-sized proximal, middle and distal sections [3.1.1.-WIDE]. 
3.1.1. Few seconds Talent cutting intestine (Videographer: Shot will be used again)
3.2. Then cut each section into 1 cm pieces [3.2.1.-CU] and place 3-5 fragments of the tissue onto the middle of a 2 x 2 cm piece of surgical tape in a pyramid formation [3.2.2.-CU].

3.2.1. Shot of 3 sections, then few seconds at least one section being cut into pieces

3.2.2. Few seconds tissues being placed onto tape

3.3. When all of the tissues have been attached [3.3.1.-CU], seal the tape around the pieces longitudinally, creating a “log pile” [3.3.2.-CU]. 
3.3.1. Shot of all tissues in place on tape

3.3.2. Few seconds tape being sealed around tissue
3.4. Then place the tape in a flat bottomed receptacle containing at least 10 times the volume of neutral buffered formalin fixative to the volume of tissue [3.4.1.-CU-TXT] and store the samples at 4(C prior to embedding and sectioning [3.4.2.-MED-TXT]. 
3.4.1. Tape being placed into fixative, with formalin container label visible in frame if possible (TEXT: Divide large tissue volumes between multiple containers)
3.4.2. Talent placing tissue at 4°C (TEXT: Store 18-24 hrs)
3.5. After fixation, transfer the tissue to a flat bottomed receptacle containing at least 10 times the volume of 70% ethanol as the volume of tissue [3.5.1.-CU].
3.5.1. Tissue being placed into receptacle, with ethanol container label visible in frame if possible
4. Methacarn fixation
4.1. To fix the tissue in methacarn, immediately after flushing, cut the intestine into 3 equal-sized sections as just demonstrated [4.1.1.-WIDE].

4.1.1. Use 3.1.1. Talent cutting tissue

4.2. Then place each section side by side on a 15 x 15 cm piece of filter paper [4.2.1.-CU] and use springbow scissors to open the sections en face [4.2.2.-CU].
4.2.1. At least 1-2 sections being placed

4.2.2. Few seconds one section being opened 
4.3. When all of the sections have been split, transfer the filter paper into a glass dish containing freshly prepared methacarn for 3-24 hours at room temperature [4.3.1.-CU-TXT].
4.3.1.  Tissues/paper being placed into dish, with methacarn container label visible in frame if possible (TEXT: See text for all media/reagent preparation details)
4.4. At the end of the fixation, use forceps to pick up the end of each of the pieces of intestine one at a time [4.4.1.-CU] and wind the tissues around the forceps to form individual “Swiss rolls” [4.4.2.-CU].

4.4.1. *Film as written (Videographer: Combine 4.4.1. and 4.4.2. as appropriate)

4.4.2. Few seconds tissue being wound (Videographer: Combine 4.4.1. and 4.4.2. as appropriate)
4.5. Secure each roll by slightly opening the forceps [4.5.1.-CU] and inserting a 25G needle through the tissue [4.5.2.-CU].
4.5.1. Shot of Swiss roll, then forceps being opened (Videographer: Combine 4.5.1. and 4.5.2. as appropriate)
4.5.2. *Film as written (Videographer: Combine 4.5.1. and 4.5.2. as appropriate)
4.6. Then place the rolled tissues into a flat bottomed receptacle containing at least 10 times the volume of neutral buffered formalin fixative as the tissues for at least 1 hour before processing [4.6.1.-MED].
4.6.1. Talent placing tissue into fixative, with fixative container label visible in frame if possible
5.  Whole mount LacZ visualization
5.1. For whole mount LacZ (Pronounce: lack-Z) visualization of the tissue, first pour molten ralwax mixed with mineral oil into 15 cm petri dishes [5.1.1.-WIDE].
5.1.1. Few seconds Talent pouring ralwax into at least one petri dish 

5.2. Then, immediately after flushing the intestines with ice-cold PBS [5.2.1.-MED], flush the tissues with 25 ml of ice-cold X-gal (Pronounce: X-gal [like ‘pal’]) fixative [5.2.2.-CU].
5.2.1. Use 2.5.2. Talent flushing intestines with PBS

5.2.2. Few seconds intestines, with X-gal container label visible in frame if possible
5.3. After fixation, cut the intestines into 3-5 equal sections [5.3.1.-CU] and place each section onto one of the cooled wax plates [5.3.2.-CU].

5.3.1. Few seconds intestines being cut

5.3.2. At least one section being placed onto at least one plat

5.4. Pin down each end so that the sections are slightly stretched with the mesenteric lines at the tops of the plates [5.4.1.-CU].

5.4.1. Few seconds one section being pinned, with mesenteric line at top of plate/frame (Video Editor: if possible/appropriate, please indicate mesenteric line when mentioned)

5.5. Trim any excess mesentery [5.5.1.-CU]. Then use springbow scissors to cut the guts longitudinally, pinning as they are opened [5.5.2.-CU].
5.5.1. Few seconds mesentery being trimmed

5.5.2. Few seconds section being cut and pinned 

5.6. When all of the sections have been pinned [5.6.1.-CU], flood the plates with enough X-gal fixative to cover all of the tissues [5.6.2.-CU].

5.6.1. Shot of fully opened section

5.6.2. Few seconds plate being filled with X-gal, with X-gal container label visible in frame if possible

5.7. After at least an hour at 4(C, use a 25ml pipette or a syringe to remove the fixative [5.7.1.-CU] and wash the tissues once with 30 ml of PBS [5.7.2.-CU].
5.7.1. Few seconds fixative being removed

5.7.2. Few seconds one tissue being washed with PBS, with PBS container label visible in frame if possible 
5.8. Then cover the sections with 30 ml of DTT (Pronounce: D-T-T) demucifying solution [5.8.1.-CU] for a 30-60 minute incubation at room temperature with rocking [5.8.2.-CU].
5.8.1. Few seconds tissue being covered with DTT, with DTT container label visible in frame if possible

5.8.2. Few seconds at least one dish being rocked
5.9. At the end of the incubation, remove the demucifiying solution with a 25ml pipette or syringe [5.9.1.-MED] and flood the tissues with another 30 ml of PBS [5.9.1.-MED].
5.9.1. Few seconds Talent aspirating DTT 

5.9.2. Few seconds Talent adding PBS, with PBS container label visible in frame if possible
5.10. Then use a Pasteur pipette to remove the mucus with the PBS [5.10.1.-CU].
5.10.1. Few seconds at least one section being washed/mucus being removed
5.11. After the wash, replace the PBS with 30 ml of X-gal [5.11.1.-MED] for an overnight stain at room temperature in the dark with gentle agitation on a rocking platform [5.11.2.-CU].
5.11.1. Few seconds Talent adding X-gal to plate, with X-gal container label visible in frame if possible

5.11.2. Few seconds covered plate rocking or similar

5.12. The next morning, if the sections have developed a blue/green stain [5.12.1.-CU-TXT] replace the X-gal with 30 ml of PBS [5.12.2.-CU].
5.12.1. Shot of green/blue stained tissue (TEXT: Re-stain w/ monitoring if intestine is still white)
5.12.2. Few seconds PBS being added to tissue, with PBS container label visible in frame if possible

5.13. After 3 minutes of gentle agitation, make Swiss rolls as just demonstrated [5.13.1.-CU] and place the tissues in a wide mouthed flat bottomed receptacle containing at least 10 times the volume of appropriate fixative as the volume of tissue at 4(C for at least 24 hours prior to embedding and sectioning [5.14.1.-MED].
5.13.1. Shot of one Swiss roll/one roll being wound/one roll being secured or other similar appropriate shot

5.13.2. Talent placing at least one roll in receptacle
6. Results: Representative intestinal epithelial cell characterization after gene manipulation
6.1. Using the Rosa26R-lacZ conditional reporter, 100% recombination can be observed 3 days post induction in the small intestine [6.1.1.-LM].
6.1.1. Authors: please submit Figure 1A as a .ai, .tif or .psd file without the “A” label: please highlight/indicate the left image of 3 green sections
6.2. Using DNA extracted from the recombined crypts, qPCR for the recombined alleles demonstrated a non-significant increase in recombination within the vil-Cre-ERT2 system [6.2.1.-LM], potentially due to the recombination in Paneth cells not observed using the Ah-Cre system [6.2.2.-LM].
6.2.1. Authors: please submit Figure 1B as a .ai, .tif or .psd file without the “B” label: please add/highlight asterisks and/or accompanying blue data bars
6.2.2. Authors: please submit Figure 1D as a .ai, .tif or .psd file without the “D” label: no animation 
6.3. Using the LacZ reporter, both systems also demonstrated a complete loss of recombined cells at 3 days post induction.

6.3.1. Authors: please submit Figure 2A as a .ai, .tif or .psd file without the “A” label: please highlight/indicate right image 
6.4. The mitosis and crypt cellular height data indicated the Ah-cre system could recover, presumably due to repopulation by un-recombined intestinal stem cells [6.4.1.-LM]. In stark contrast, the vil-Cre-ERT2 failed to recover, despite retaining epithelial crypt cells [6.4.2.-LM]. 
6.4.1. Authors: please submit Figures 3C and D together in one .ai, .tif or .psd file without the  “C” or “D” labels: please add/highlight/indicate the orange Ah-cre data bars in both graphs
6.4.2.  Figure 3CD: please highlight the add/highlight/indicate the orange vil-Cre-ERT2 data bars in both graphs

6.5. Further, the crypt cells in vil-Cre-ERT2CatnBflox/flox mice were non-proliferative and lacked expression of the intestinal stem cell marker Olfm4 [6.5.1.-LM], unlike the crypts in Ah-Cre mice [6.5.2.-LM].
6.5.1. Authors: please submit Figures 4C and F together in one .ai, .tif or .psd file without the “C” or “F” labels: please highlight/indicate the image without arrows
6.5.2. Figure 4CF: please highlight/indicate image with arrows and/or add/indicate arrows
6.6. Similarly, Paneth cells underwent apoptosis after CatnB deletion only within the vil-Cre-ERT2 system [6.6.1.-LM].
6.6.1. Authors: please submit Figures 5D and E together in one .ai, .tif or .psd file without the “D” or “E” labels: please highlight/indicate the vil-cre-ERT2 image
7. Conclusion (said by authors on camera)
7.1. Author Name: Once mastered, this technique can be completed in 10 minutes if it is performed properly.

7.2. Author Name: While attempting this procedure, it’s important to remember to minmise delays, as they can lead to tissue degradation. 

7.3. Author Name: After its development, the evolution of conditional cre-lox technology paved the way for biological researchers in exploring the role of any gene in a cell in vivo in many model organisms. 
7.4. Author Name: After watching this video, you should have a good understanding of how to remove the intestine from a mouse and to prepare it for downstream analysis.
7.5. Author Name: Don't forget that working with formaldehyde, methacarn and dissection tools can be extremely hazardous and that precautions, such as wearing personal protective equipment, should always be taken while performing this procedure.   

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.  

Authors: please uploaded Figures as indicated in Results section
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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