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A.  Will you require JoVE to record video microscopy through a microscope? N 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document: 2.1.-2.13.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Washing/selecting clean amnion membrane for procedure is essential for success (1.6-1.10). The most technically complex part is the “dragging” of the amnion membrane to remove cells (see note after step 1.14

E. Will the filming 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 isolate the epithelial cell population from a human amnion membrane. (Intro) This is accomplished by first stripping the amnion membrane from the chorion membrane and the placenta. (P1) In the second step, the amnion membrane is washed of all traces of blood (P2) and then digested with an animal product-free trypsin enzyme solution. (P3) In the final step, the tissue slurry is filtered to collect the isolated epithelial cells. (P4) Ultimately, the purity of the amnion epithelial cell population can be assessed by flow cytometric analysis. (P5)
From Sequence.pptx
(P1) from P1, move the red curling tissue up off the blue tissue, and then move the blue “C” shaped tissue into a beaker (like P2)
(P2) add “HBBS” (clear solution) to beaker and move C shaped tissue back (or beaker back and forth) and forth for “washing”
(P3) move tissue into beaker of blue solution (like P3) and have it break down into longer pieces and then into single cells (like both P3 beakers)
(P4) pour single cell solution through P4 tube with filter, resulting in cell cluster as in second P4 tube
(P5) Figure 1 Histogram and Dot plot.tiff
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Sean Murphy: The main advantage of this technique over existing methods is that this protocol does not require the exposure of the cells to any animal-derived products, making the cells suitable for use in clinical trials.   

1.2. Sean Murphy: Demonstrating the procedure will be Tanya Reid, a technician from my laboratory.  

1.2.1. Interview style: Author saying the above 

1.2.2. 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. Isolation of amnion epithelial cells
2.1. To isolate the amnion epithelial cells, begin by placing the placenta onto a sterile surface within a class II biological safety cabinet. Then use sterile HBSS to wash as much blood as possible from the placenta surface. 

2.1.1. WIDE: Talent placing placenta into BSLII safety cabinet

2.1.2. Placing placenta on tray

2.1.3. Close bag and set aside

2.1.4. MED: Few seconds Talent washing placenta in HBSS

2.2. Next, situate the placenta so that the umbilical cord and placental membranes are facing up, and manually strip the amnion membrane from the chorion membrane of the placenta, working around the edge of the membrane towards the umbilical cord. 

2.2.1. MED: Talent arranges placenta so umbilical cord faces up [Video from 40 seconds onwards]
2.2.2. [2.2.2 to 2.3.1 combined] MED – over the shoulder: Few seconds Talent stripping amnion membrane

2.2.3. CU: Few seconds stripping around edge of membrane towards umbilical cord

2.3. Take care to remove any pieces of contaminating chorion membrane from the amnion, and then use sterile scissors to cut the amnion membrane approximately 2 cm from the base of the umbilical cord, and place the membrane in a 500 ml receptacle containing 250 ml of HBSS.
2.3.1. CU: Few seconds piece of chorion being separated from amnion [demonstrated at 1min 22 seconds into 2.2.2]
2.3.2. [slated 2.2.3] CU: Few seconds membrane being cut 2 cm from base of umbilical cord

2.3.3. [Combined, shown at 40s in shot 2.2.3] MED: Talent placing membrane in HBSS 
2.3.4. Remove Placenta and place back into container, remove stripping tray.

2.4. Seal the container and shake it thoroughly to wash the tissue, and then use sterile forceps to transfer the membrane into a 15 cm petri dish.
2.4.1. MED: Few seconds Talent sealing bottle

2.4.2. CU: Few seconds bottle being shaken

2.4.3. CU: Forceps depositing membrane in petri dish

2.5. Now cut the membrane into 5 cm long vertical pieces and wash the pieces 3-5 more times as just demonstrated, until the membrane becomes translucent with no contaminating blood. 
2.5.1. CU: Shot of membrane held vertically with forceps next to ruler to show ~5 cm (TEXT: Discard bloody/torn pieces) Pour 250 ml of HBSS into container. Shot of membrane held vertically with forceps ~5 cm (TEXT: Discard bloody/torn pieces) and placing into HBSS wash
2.5.2. MED: Few seconds Talent shaking pieces in bottle. WIDE: Shots of repeated washing steps DSC_8096, CU: Shots of amnion wash transfer DSC_8097
2.5.3. Bloody pieces of amnion being discarded in a petri dish. (CU: DSC_8099)
2.5.4. CU: Shot of translucent membrane with no blood (TEXT: Blood reduces enzymatic digestion efficiency) 

2.6. When all the blood has been removed, transfer the tissue pieces into 50 ml of enzymatic digest solution, taking care to minimize the carryover of any HBSS, and incubate the amnion tissue in a warm room at 37°C with gentle agitation to remove any of the remaining blood. 

2.6.1. MED: Talent adding 50mL of enzyme solution at 1-few membrane pieces into digestive solution

2.6.2. MED: Talent entering warm room with tissue. Adding amnion membrane pieces to enzyme solution
2.6.3. MED: Talent placing beaker on agitator talent entering warm room with tissue and placing on agitator (use the close up shot DSC_8105 for this one as you can read the digest #1 on the side. use the wider shot DSC_8104 for 2.8.2)
2.7. After 15 minutes, drag each piece along the inside rim of the container to drain off the old digestion solution and add the pieces to 100 ml of fresh enzymatic digest solution.
2.7.1. CU: Few seconds 1 piece membrane being dragged along inside rim of container to drain digest solution

2.7.2. CU: 1 piece membrane being placed in new solution

2.8. After an hour digestion under the same conditions, transfer the membranes into a new container of enzymatic digest solution, taking care to drain the tissues as just demonstrated, and gently agitate the membranes for a final 60 minutes.

2.8.1. MED: Few seconds Talent draining at least one tissue piece and then placing in new container

2.8.2. CU: Few seconds tissue being gently agitated (use the wider shot DSC_8104)
2.9. Following the second digestion, strain the cell suspension through a 70 micrometer filter and then spin down the cell slurry for 10 minutes at 1000 x g and room temperature. 
2.9.1. MED: Few seconds Talent pouring cells through filter

2.9.2. MED: Talent placing tube(s) into centrifuge
2.10. Gently resuspend the pellet in 4 ml of soybean-based enzyme inhibitor to create a single cell suspension and then add HBSS to the cells to a final volume of 10-20 ml.

2.10.1. CU: Shot of pellet if visible, then few seconds pellet being resuspended with gentle pipetting

2.10.2. MED: Few seconds Talent adding HBSS to cells Removal of liquid supernatant.
2.10.3. Few seconds pellet being resuspended in soybean trypsin inhibitor with gentle pipetting.

2.10.4. Adding HBSS to the cells to a final volume of 10-20 ml.

2.11. Determine the number of viable cells by trypan blue exclusion, and then to cryopreserve the isolated amnion epithelial cells, first spin them down for 5 minutes at 700 x g and room temperature.
2.11.1. LAB MEDIA: Authors: please provide cell yield and cell viability graphs from figure 1 together in one .ai, .psd, or .tif file 

2.11.2. CU: Tube(s) being placed into centrifuge 
2.12. Then resuspend the pellet at 1x106-1x107 cells/ml in animal product-free cryopreservation media and pipet a suitable volume of cells into O-ringed cryopreservation vials. 
2.12.1. CU: Shot of pellet if visible, then few seconds cells being resuspended in cryopreservation media

2.12.2. CU: Cells being dispensed into at least one cryopreservation vial Removal of liquid supernatant
2.12.3. Few seconds cells being resuspended in cryopreservation media

2.12.4. CU: Cells being dispensed into at least one cryopreservation vial

2.13. Finally, place the vials into a controlled rate freezing apparatus where cooling occurs at approximately 1°C/minute until -80°C is achieved and then transfer the vials into liquid nitrogen for long-term storage.
2.13.1. MED: Talent placing vial in freezing apparatus (vial into freezing apparatus is shown at the end of shot 2.12.4, placement of freezing apparatus in -80C freezer is in 2.13.1)
2.13.2. MED: Talent lowering boxes into LN2 container
3. Results: Representative hAEC cultures
3.1. Many animal product-free media perform suitably, however the optimal DMSO concentration is approximately 5-10%. Typically the expected viability post-thaw is 5-10% less than the pre-cryopreservation viability and can be significantly greater for the inexperienced user.
3.1.1. LAB MEDIA: Figure2.tiff (Video Editor: with “Typically … use” please highlight the black DMSO data bar in the “Post-thaw Viability” graph)
3.2. Cell culture can be performed with human amnion epithelial cells to enable the characterization or differentiation of the cells for further downstream analysis, as they maintain their epithelial phenotype in serum-free culture media. 
3.2.1. LAB MEDIA: Figure3.tiff (Video Editor: with “as they … culture media” please highlight the “Epilife” column of images)
3.3. In addition to possessing immunoregulatory and anti-inflammatory properties, human amnion epithelial cells have been shown to be highly multipotent in vitro and in vivo, differentiating into cell lineages representative of the three primary germ layers.
3.3.1. LAB MEDIA: Figure 4-2.tiff (Video Editor: if possible, please show human without arrows and images boxes, and then with “differentiating … layers” please add arrows and image boxes OR other similar animation)
4. Conclusion (said by authors on camera)
4.1. Author name Sean Murphy: After its development, this technique paved the way for researchers in the field of cell therapy to perform clinical trials for conditions such as lung disease and graft versus host disease.
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, 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.  

Sequence.pptx

Figure 1 Histogram and Dot plot.tiff

2.15.1 – Figure 1 Yield and Viability.tiff (Authors: please submit this file)

3.1.1 – Figure2.tiff

3.2.1 – Figure 3.tiff

3.3.1 – Figure 4-2.tiff

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.
( 2011, Journal of Visualized Experiments


