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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? No
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? No
C.  Which steps of your protocol will viewers benefit most from having filmed? 1.1.2-1.1.8

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 1.1.7 –dissection of the neonate mouse esophagus – going slowly and using the correct surgical instruments optimizes chances of success.

E.  Will the filming need to take place in multiple locations? No
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

The overall goal of this procedure is to isolate primary myofibroblasts from mouse and human esophagus. (Intro) This is accomplished by first harvesting the entire esophagus from the donor neonate mouse; with human tissue, the mucosa is separated from the muscularis propria.  (P1) The second step is to mince the tissue and wash several times in HBSS. (P2) Next, the tissue is digested with collagenase/dispase and further minced, releasing the mesenchymal cells along with attached epithelium.  (P3) The heterogeneous cell population is then cultured in myofibroblast media in which myofibroblasts adhere while epithelial cells do not survive and are washed away. (P4) Ultimately, immunocytochemistry and flow cytometry are used to confirm that the cells in primary culture are  myofibroblasts. (P5)
Video editor:

There’s a 3 slide PPTX file with these images in the folder.
P1 – Begin with the Teddy Bear (slide 1) and animate the removal of the red structure, by a lethal dissection.

P2 – Now, animate the scissors (slide 2) snip the esophagus potion of the red structure into several segments and animate them entering the cone.

P3 – Next have the cone move onto the shaker.  Show is being shaken and then, use the scissors again, to further chop up the red into just a blob at the bottom of the cone with pink above. 

P4 – Now, the blob is removed from the cone becoming blue and red blobs.  Animate this blob being spread out onto the 6 circle in rectangle (left).  Then fade this to the middle 6 circles and at “do not survive” fade to the right-most 6 circles.

P5 – Show slide 3.
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The X axis for the first graph should say CD45. I can submit new image.
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Anisa Shaker: Demonstrating the procedures will be Matthew Gargus a technician and Chao Niu a post doc from my laboratory.  
1.1.1. Interview style: Author saying the above 

1.1.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):

2. Isolating Murine Esophagi
2.1. After euthanizing an eight to twelve day old mouse (TEXT: 2% Isoflurane + cervical dislocation), pin down the dorsal side of the animal and wet the ventral surface with 70% ethanol.
2.1.1. WID: establishing mouse euthanasia set up, removing mouse and breaking neck
2.1.2. CU: pinning down mouse, then wetting it
2.2. Next, using forceps, grab and lift up the skin anterior to the urethral opening.  Cut along the ventral midline from the urethral opening to the chin.  Only cut the skin.
2.2.1. CU: cutting open mouse tk1-ok until we see liver tk2-ok after we see liver tk4-ecu
2.2.2. ECU: tighter angle, only skin being cut is noticeable now
2.3. Then, make incisions from the urethral opening to the knees, forming an upside down “Y”. 
2.3.1. CU: cutting to make “Y” shape in skin
2.4. Following the incisions to the knees, make incisions on both sides of the rib cage. 
2.4.1. ECU: cutting along one side of the rib cage
2.5. After completing the incisions, carefully peel the skin away and lay it aside. 
2.5.1. CU: peeling off skin on either side and laying it aside
2.6. Now, lift the peritoneum and cut through it, up to the diaphragm and rib cage.  Keep the scissors pointed upwards to avoid damage to the intra-thoracic and abdominal contents. 

2.6.1. ECU: lifting peritoneum and cutting it, show angling of tool to avoid damaging other tissues
2.7. Then, gently lift up the left lobe of the liver to expose the underlying stomach, the esophageal-gastric junction and the abdominal portion of the esophagus.
2.7.1. ECU: exposing stomach under liver and pointing out esophageal-gastric jxn and abdominal part of esophagus
2.8. Using surgical scissors, cut along the midline of the sternum and ribcage up to the cervical girdle. Again, in doing this, keep the scissors angled away from the underlying organs.
2.8.1. CU: cutting along midline of the sternum/ribcage, show angle of scissors
2.9. Then, pull aside the rib cage to expose the contents of the thoracic cavity. 
2.9.1. CU: moving aside rib cage
2.10. Now, gently remove the heart and both lobes of the lungs.  Use cotton applicators to absorb the bleeding, as needed. 

2.10.1. ECU: removing heart and lungs

2.11. The thoracic esophagus is a narrow, flexible tube posterior to the trachea and anterior to the thoracic vertebra.  In neonates, find the esophageal-gastric junction to identify the esophagus.
2.11.1. ECU: pointing out the thoracic esophagus
2.12. From the stomach bluntly dissect the vasculature surrounding the esophagus, including fat and mesentery tissue, up to the esophageal origin at the cervical cavity. 
2.12.1. ECU: bluntly dissecting tissue around esophagus
2.13. Now, resect the entire length of the esophagus and transfer it to chilled HBSS.  If desired, also remove a portion of the stomach for orientation purposes.
2.13.1. ECU: cutting the esophagus free

2.13.2. CU: setting esophagus into chilled dish of HBSS
3. Isolating Murine and Human Esophageal Stromal Cells
3.1. Begin this protocol by mincing mucosal fragments obtained of mouse or human tissue in HBSS in a 1.7-ml microfuge tube or a 5-ml tube, respectively. 
3.1.1. WID: talent at bench, transferring minced tissue esophagus from petri dish to to a tube 

3.1.2. ECU: detail of minced tissue in tube, show how finely it is chopped

3.2. Mathew Gargus: Note, that when obtaining human esopahgeal stromal cells, it is important to separate the mucosa from underlying muscularis propria by sharp dissection.
3.2.1. MED/WID: interview shot … or .... ECU: dissecting mucosa from muscularis propria (mis-slate) skipped from tk3 to tk5
We can either do this as an interview show, in which case select who will read it, or if you have human tissue on the day of filming we can show this dissection.

3.3. Now, in the tube, further mince the tissue into two to three millimeter pieces using fine scissors.
3.3.1. CU: inserting scissors into tube and further mincing tissue
3.4. After the esophageal mucosal fragments sediment, slowly decant the HBSS, being careful not to inadvertently discard the tissue.  You can also use a large tip pipette to remove additional HBSS. 
3.4.1. ECU: fragments settling in tube

3.4.2. MED: pouring off the solution from the tube, leaving fragments

3.4.3. [added] Use pipette to remove additional solution. 

3.5. Then, add fresh HBSS, mix the tube with a gentle shake and allow the tissue to settle. Once settled, decant the HBSS again and repeat this wash step eight times in all. 
3.5.1. MED: taking aliquot of HBSS and adding to tube, then capping and shaking

3.5.2. CU: pouring off the solution from the tube, again, leaving fragments, then solution is added back to tube
3.6. After the eight washes, incubate the tissue with collagenase XI and dispase. (TEXT: 300 U collagenase XI + 0.1 mg dispase / ml)
3.6.1. MED: taking aliquot of collagenase XI + dispase from clearly labeled bottle and adding it to tube
3.7. Incubate murine tissue up to 25 minutes on a rocking shaker set at a slow speed and at room temperature.  Under the same conditions, incubate human tissue for six hours.
3.7.1. MED: setting tube up on shaker, starting shaking

3.7.2. [combined with 3.7.1] CU: setting timer for duration of incubation
3.8. After the digestion, mince the tissue even further using fine scissors, and then centrifuge the tissue at 200 G for 10 minutes.  (TEXT: 200 x g, 10 min, RT)
3.8.1. MED: taking tube from shaker and using scissors to mince more

3.8.2. [combined with 3.8.1] ECU: mincing in detail
3.9. Discard the supernatant and decant the pelleted tissue to a clean 1.7-ml tube.
3.9.1. WID: remove tube from centrifuge and pouring off supernatant to waste

3.9.2. MED: transferring pellet to 5 clean 1.7 ml tube
3.10. Then, under the tissue culture hood wash the cells five times in DMEM with 2% sorbitol to eliminate the non-viable cells and other debris.   For each wash, allow the cells to settle by gravity and decant off the wash solution.  (TEXT: Wash 5X)
3.10.1. MED: adding DMEM and positioning tube to let the contents settle
3.10.2. CU: gravity pulling down the cells in tube – show pellet before supernatant is decanted
3.11. After the washes, seed the cells to 3 wells of a six-well plate and culture them in vacuum-filtered, supplemented DMEM. (TEXT: DMEM, 10% FBS, 10 mg/ml insulin, 10 µg/ml transferrin,10 µg/ml gentamicin, and 2 ng/ml EGF (added post-filtration), 0.22 µm filtration). Human tissue may require more wells or plates depending on the size of the specimen.
3.11.1. MED: adding cells to 3 wells of a  6-well plate

3.11.2. MED: adding media to cells
3.12. Culture the cells until the wells are 80% confluent.  Then, pass the adherent cells into T25-flasks.  First use 0.05 percent trypsin in EDTA to dislodge the cells, then, add media to neutralize the reaction.   Collect the dislodged cells into a centrifuge tube
3.12.1. WID: inspecting plates to check cell confluency
3.12.2. MED: adding trypsin/EDTA to plates and setting them to inbubate
3.12.3. MED: adding media to the trypsinized cells and collecting them to centrifuge tube

3.13. Then, spin the cells at 400 G to collect them.

3.13.1. CU: removing tubes from centrifuge showing pellet of cells at their bottom
4. Characterizing Murine and Human Esophageal Stromal Cells 
4.1. Under a microscope, observe the spindle-shaped morphology of the adherent cells.
4.1.1. WID: talent setting up to observe cells in a T25 flask under scope
4.2. Characterize the cells using cytoskeletal markers.  The stromal cells with a myofibroblast-like phenotype express cytoskeletal myofibroblast markers α-SMA and vimentin.
4.2.1. WID: talent observing cells at confocal microscope set up

4.2.2. MED: using the associated computer to collect images (can obviously be a mock up)

Figure 1 and 2 will be shown in the results.  Here we can show more procedural steps.  If video-taping these steps isn’t feasible due to lack of access to the microscopes, then we can just omit them from the script.   If the steps are removed, please remove “further” from 4.3
4.3. To distinguish the cultured stromal cells from muscle cells, immunostain them for desmin using a standard protocol.  Briefly, plate 15 thousand cells in 4-well chamber slides and grow in myofibroblast media for 24 hours.  
4.3.1. WID: talent preparing 4-well chamber slide(s) to plate cells

4.3.2. MED: adding cells to slide(s)

4.3.3. WID: loading 4-well chamber slide(s) into incubator
4.4. The next day, fix the cells and then before applying the primary antibody, block the fixed cells with 5% goat serum in PBS.   
4.4.1. MED: taking aliquot of 5% goat serum and adding it to the cells remove the media and then remove the chamber slide separators and fix cells in conical tube containing methanol.  
4.4.2. MED: dip in tube filled with PBS. Pap pen the slide Aliquot 5% goat serum to the slide
4.4.3. preparing the 1º Ab solution 
4.5. Both primary and secondary antibodies should be diluted in 5% goat serum as well. Incubate with primary antibody at room temperature or overnight at 4 °C.

4.5.1. MED: dump the block solution and changing the block solution for 1º Ab solution

4.6. Then, rinse the cells three times with PBS. (TEXT: Wash 3X) Following the washes add the secondary antibodies and incubate the cells for an hour at room temperature.
4.6.1. WID: arriving to hood with slides at the bench with slides (next day)
4.6.2. [combined with 4.6.1] MED: rinsing the cells with PBS

4.6.3. MED: adding 2º Ab solution to the cells
4.7. NEW 4.8 Following the washes, apply DAPI with mounting media and cover slip.
4.7.1. NEW 4.8.1 MED: taking a aliquot of DAPI and adding it to the cells

4.8. NEW 4.7 Use three washes in PBS to remove the secondary antibodies.  Then, the stained cells can be analyzed. (TEXT: Wash 3X)

4.8.1. NEW 4.7.1 MED: washing the cells with PBS

4.8.2. CU: removing wash solution from cells 

4.9. To establish the purity of the esophageal cells check them for hematopoietic and endothelial cell surface markers using flow cytometry.   Grow sufficient numbers in culture flasks until they are ready to collect.
4.9.1. WID: talent unloads T75 flask from incubator 
4.9.2. [combined with 4.9.1] WID: arrives to hood with flask and prepares to add solution to flask (non-enzymatic Cell Dissociation Solution), which is in a warm water bath

4.10. Then, detach the cultured mouse esophageal stromal cells using non-enzymatic Cell Dissociation Solution at 37 °C for 10 minutes.  
4.10.1.  MED: aliquot of warmed non-enzymatic Cell Dissociation Solution is added to the flask of cells
4.10.2. [combined with 4.10.1] MED: cells set up to wash in non-enzymatic Cell Dissociation Solution for 10 minutes

4.11. Following their collection, wash the cells with FACS buffer twice and count the cells. (TEXT:  Wash 2X)

4.11.1. MED: collecting the from the flask and adding FACS buffer
4.12. Now, using a standard staining procedure, stain with CD45 to identify immune-cells and stain with CD31 to identify endothelial cells.   Then, run the cells through the flow cytometer.
4.12.1. MED: representative step of staining with CD45 and CD31 – talent’s choice

4.12.2. [combined with 4.12.1] MED: another representative step of staining with CD45 and CD31, further along in procedure from previous shot – talent’s choice first portion is Chao adding cells to the tubes; second portion is Chao adding antibodies to the tubes
4.12.3. WID: using FACS flow cytometer machine to collect sorted stained cells
5. Morphology, Cytochemistry and Purity of Cultured Esophageal Stromal Cells
5.1. Esophageal stromal cells were isolated using mechanical and enzymatic digestion and cultured in 6 well plates.  Within hours of plating the cells were in a mixed suspension, loosely adhered to the plate.

5.1.1. LAB MEDIA: Figure 1A 
5.2. Over the next 24 hours, spindle-shaped cells sprouted from the cell suspension and adhered firmly to the plate bottom.
5.2.1. LAB MEDIA: Figure 1B
5.3. These cells covered the entire well within 5 days and were passaged successfully, retaining their morphology for at least 15 passages.  Seen here the cells are at a low density.

5.3.1. LAB MEDIA: Figure 1C 

5.4. These are the spindle-shaped cells, near-confluency.
5.4.1. LAB MEDIA: Figure 1D

5.5. Immunostaining of primary cultures of esophageal stromal cells grown in chamber slides demonstrated an abundant expression of myofibroblast cytoskeletal markers α-SMA and vimentin.
5.5.1. LAB MEDIA: Figure 2A,B,D&E
5.5.2. LAB MEDIA: Figure 2C&F

Authors, please break this image up into these component panels, and remove the A – F lettering.  I believe prior publication images can only be reused with special permissions or if the publication was freely available (in the public domain).  A significant augmentation of these panels or a new set of panels that show the same may be appropriate.
5.6. Culture purity was evaluated by FACS.  Forward and side scatter were established for primary murine esophageal stromal cells followed by gating and analysis of live cells for cell surface proteins.

5.6.1. LAB MEDIA: Figure 3A 
5.7. Primary murine esophageal stromal cells lacked expression of hematopoietic CD45 …

5.7.1. LAB MEDIA: Figure 3B
5.8. … and lacked expression of endothelial CD31 cell surface markers. 
5.8.1. LAB MEDIA:  Figure 3C
6. Conclusion (said by authors on camera)
6.1. Anisa Shaker: After watching this video, you should have a good understanding of how to establish primary cultures of myofibroblasts from mouse and human esophagus.
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.  

Insert your media filenames here.

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.
( 2014, Journal of Visualized Experiments


