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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.-2.15.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  n/a
E.  Will the filming need to take place in multiple locations? Y, 2 rooms same building 


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 method is to isolate viable mucosal myofibroblasts and fibroblasts from frozen gastrointestinal tissue samples originally obtained from biopsies or surgical specimens. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Paul Johnson: The isolation of myofibroblasts and fibroblasts from properly frozen gastrointestinal tissue allows fresh sample processing to be delayed, facilitating the use of samples from different sources worldwide.
 
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)

Procedures involving human subjects have been approved by the by the University of Texas Medical Branch and University of New Mexico Institutional Review Boards. 

Protocol (read by voice talent at JoVE):
2. Enzymatic tissue 
2.1. If the tissue was preserved in freeze medium, place the cryovial in a 37°C water bath [2.1.1.-WIDE] until the tissue and medium are thawed [2.1.2.-CU].
2.1.1. Talent placing vial in water bath
2.1.2. Shot of cryovial with thawed tissue/medium 
2.2. For four to five 2 mm2 tissue fragments, add 10 ml of HBSS without calcium and magnesium [2.2.1.-MED], tightly close the lid [2.2.2.-MED] and wash the tissue by gently inverting the tube one time [2.2.3.-CU].
2.2.1. Few seconds Talent adding HBSS to tube, with HBSS container visible in frame
2.2.2. Few seconds Talent closing lid
2.2.3. Tube being inverted one time
2.3. Once the tissue has settled by gravity [2.3.1.-CU], carefully discard the supernatant [2.3.2.-CU] and wash the tissues again [2.3.3.-MED].
2.3.1. Shot of settled tissues
2.3.2. Few seconds supernatant being discarded
2.3.3. Talent inverting tube, with HBSS container visible in frame if possible
2.4. Then add 10 ml of collagenase solution to the tube [2.4.1.-MED-TXT] and transfer the tissue suspension into a sterile, DNase-RNase-free tube with built-in rotors [2.4.2.-CU].
2.4.1. Talent adding collagenase to tube, with collagenase container visible in frame (TEXT: See text for all media/reagent preparation details)
2.4.2. Few seconds tissue being added to rotor tube 
2.5. Tightly close the rotor tube [2.5.1.-CU] and attach it upside down onto the sleeve of a dissociator [2.5.2.-CU-TXT].
2.5.1. Few seconds tube being closed
2.5.2. Few seconds tube being attached to dissociator (TEXT: If no dissociator, increase digestion times until single cell suspension)
2.6. Then run the pre-set h_tumor_01 (Pronounce: H tumor zero one) program [2.6.1.-CU-TXT].
2.6.1. Program being set/program being started (TEXT: 36 s, intermittent 1000-4000 rpm pulses, 268 rounds/run).
2.7. At the termination of the program, incubate the tissue slurry for 45 minutes at 37°C under continuous 140 rpm rotation on a shaker [2.7.1.-MED-TXT].
2.7.1. Talent placing tube onto shaker (TEXT: Adjust digestion period according to sample size/volume)
2.8. Then return the tube to the dissociator [2.8.1.-MED] and run the h_tumor_02 program [2.8.2.-MED-TXT].
2.8.1. Few seconds talent attaching tube to dissociator
2.8.2. Few seconds Talent setting/starting program (TEXT: 37 s, intermittent 1000-4000 rpm pulses, 235 rounds/run).
2.9. After the second dissociation, add 50 microliters of DNase stock solution to the cell solution [2.9.1.-MED] for 30 minutes at 37°C under continuous 60 rpm rotation on the shaker [2.9.2.-CU].
2.9.1.  Talent adding DNase to cells
2.9.2. Few seconds cells shaking on shaker
2.10. At the end of the second incubation, run the h_tumor_03 program [2.10.1.-CU-TXT].
2.10.1. Few seconds cells being dissociated (TEXT: 37 s, intermittent 1000-4000 rpm pulses, 168 rounds/run)
2.11. Now filter the suspension through a sterile 70 micron cell strainer [2.11.1.-MED-TXT] into a 50 ml conical tube for centrifugation [2.11.2.-MED-TXT].
2.11.1. Few seconds Talent pouring cells through strainer (TEXT: If not digested, see text for additional dissociation steps)
2.11.2. Talent putting tube(s) into centrifuge (TEXT: 10 min, 250 x g, 20 °C)
2.12. [bookmark: _GoBack]Discard the supernatant [2.12.1.-MED] and wash the cell pellet in 25 ml of HBSS without calcium and magnesium two times [2.12.2.-CU-TXT], counting the cells after the first wash [2.12.3.-MED].
2.12.1. Few seconds Talent discarding supernatant
2.12.2. Shot of pellet if visible, then few seconds HBSS being added to cells, with HBSS container label visible in frame (TEXT: 10 min, 250 x g, 20 °C, x2)
2.12.3. Few seconds Talent at microscope, counting cells (or similar representative cell counting shot) If you can edit the frame by zooming in such that you just show the "Counting" but not the brand of the machine or the cell counts (as they pertain to the previous counted cells), it would be great. If not, just remove that step or have the voice talent state that you may count.
2.13. For myofibroblast primary culture generation, resuspend the pellet in up to 4 x 106 cells per 3 ml of medium [2.13.1.-MED] and seed them in 6 well, cell culture-treated plates [2.13.2.-MED-over the shoulder].
2.13.1. Few seconds Talent adding medium to cells, with medium container visible in frame
2.13.2. Few seconds Talent adding cells to at least one well, with cell container visible in frame
2.14. Grow the cells at 37°C and 5% CO2 [2.14.1.-MED], changing the medium every 2-3 days until the formation of an 80% confluent myofibroblast monolayer [2.14.2.-LM].
2.14.1. Talent placing plate into incubator
2.14.2. Figure 1 (D and E).tif
2.15. The cells are then ready to be passaged in T25 culture flasks [2.15.1.-MED-TXT].
2.15.1. Few seconds Talent adding cells to T25 flask (TEXT: See text for passaging ratio/culture details)
2.16. To analyze or sort the isolated myofibroblasts by flow cytometry, plate up to 2 x 106 cells per 2 ml of fibroblast isolation medium in a 24 well, low-binding plate [2.16.1-CU] for overnight incubation at 37°C and 5% CO2 [2.16.2.-CU-TXT].
2.16.1. Cells being added to at least one well, with medium container label visible in frame
2.16.2. Plate being placed into incubator (TEXT:  See text for expected myofibroblast/fibroblast phenotypic profiling details).
3. Results: Frozen GI tissue primary MF culture generation 

3.1. Using this enzymatic digestion protocol, myofibroblast and fibroblast gut CD90+ mucosal stromal cell populations can be consistently isolated and grown from gastrointestinal surgical specimens and biopsies [3.1.1.-LM]. 

3.1.1. figure 1.pdf: please sequentially add/highlight images OR no animation

3.2. While there is a slight decrease in the viability of the mucosal single cell preparation after freezing the surgical specimens [3.2.1.-LM], there is an increase in the efficiency of the myofibroblast and fibroblast culture generation due to a concomitant decrease in the bacterial and fungal concentration. [3.2.2.-LM].
 
3.2.1. JoVE Table 1 (Editor revision).xlsx: please outline/indicate 88.32 + 2.369 and 78.64 + 4.174 data cells
3.2.2. JoVE Table 1 (Editor revision).xlsx: please outline/indicate 8 out of 11 (82%) and 11 out of 11 (100%) data cells

3.3. After two passages, the myofibroblasts and fibroblasts are positive for CD90 [3.3.1.-LM], the mesenchymal cell lineage marker, vimentin [3.3.2.-LM], and smooth muscle actin, a marker of differentiated mesenchymal cells [3.3.3.-LM], as determined by both confocal microscopy [3.3.4.-LM] and flow cytometric analysis [3.3.5.-LM].

3.3.1. figure2.pdf: please indicate CD90 image
3.3.2. figure2.pdf: please indicate vimentin image
3.3.3. figure2.pdf: please indicate alpha-SMA image
3.3.4. figure2.pdf: please indicate merged image
3.3.5. figure3.pdf: please indicate right column of images

4. Conclusion (said by authors on camera)
4.1. Paul Johnson: Once mastered, this technique can be completed in approximately 2 hours if it is performed properly.
4.2. Paul Johnson: While attempting this procedure, it’s important to remember to allow the necessary time for the tissue to be fully enzymatically digested.
4.3. Paul Johnson: Following this procedure, other methods, like flow cytometry, immunocytochemistry, or various functional assays, can be performed to determine the contribution of the myofibroblasts and fibroblasts to the gut mucosa homestasis and different acute and chronic inflammatory gastro-intestinal diseases.
4.4. Paul Johnson: After watching this video, you should have a good understanding of how to isolate myofibroblasts and fibroblasts from frozen gastrointestinal tissue. 
4.5. Paul Johnson: Don't forget that working with unfixed human tissue can be contaminated by pathogenic microorganisms and that universal precautions for working with human biological material 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.  

Figure 1 (D and E).tif
figure 1.pdf
JoVE Table 1 (Editor revision).xlsx
figure2.pdf
figure3.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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