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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? 2.1.-2.13., 3.1.-3.5.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  2.1.-2.13.

E.  Will the filming need to take place in multiple locations? N 
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 experiment is to create an organotypic model that mimics the peritoneal microenvironment to better our understanding of ovarian cancer biology. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Hilary A. Kenny: This method can help answer key questions in the ovarian cancer field, such as how do interactions between cancer cells and their microenvironment contribute to disease pathogenesis and how can potential inhibitors of these interactions be tested? [Best takes at the end of clip]
1.2. Hilary A. Kenny: The main advantage of this technique is that actual primary human cells that form the mesothelium-lined surfaces of the peritoneal cavity are used in the ovarian cancel cell co-culture. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Pamela Peters: Though this method can provide insight into ovarian cancer, it can also be applied to the study of other cancers that disseminate throughout the peritoneal cavity, such as gastric, pancreatic, and colon cancers.
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 Institutional Review Board (IRB) at University of Chicago.
Protocol (read by voice talent at JoVE):
2. Primary human mesothelial cell (HPMC) isolation and culture

2.1. Upon acquisition of a surgical human omentum specimen, immediately immerse the sample in room temperature PBS [2.1.1.-WIDE-TXT]. 

2.1.1. Talent placing tissue into PBS (TEXT: 3 cm x 2 cm tissue = 1x106 HPMC, 2x105 NOF)

2.2. Within 2 hours of the immersion, [2.1.1] transfer the omentum to a 50 ml conical tube containing 20 ml of fresh PBS [2.2.2.-CU]. Transfer the remaining PBS wash containing the primary human mesothelial cells, or HPMC (Pronounce: H-P-M-C),  and red blood cells into a new 50mL conical tube [2.1.2], and spin down the cells [2.2.1].

2.1.1
shot of putting human omentum into tube (WS)

2.1.2
Continuation putting remaining liquid into separate container
2.2.1. Talent placing tube into centrifuge (TEXT: 3 min, 0.5 x g, RT) 
2.2.2. Omentum being poured into tube of PBS

2.1.1/3 Shot of human omentum being put into container (aka as if from surgery) USE THIS TAKE FOR shot 2.1.1
2.3. Then pour the tube contents into a 10 cm, sterile culture dish [2.3.1.-CU] and use two scalpels to mince the tissue into 5 mm3 pieces [2.3.2.-CU].
2.3.1. Omentum being poured into dish

2.3.2. Few seconds tissue being minced  
2.4. To isolate the primary human mesothelial cells, or HPMC, transfer the omentum pieces into a 50 ml conical tube [2.4.1.-CU] and wait 1 minute for the solid pieces to float to the top [2.4.2.-CU]; the HPMC will settle at the bottom of the tube with the red blood cells [2.4.3.-CU].

2.4.1. Few seconds pieces being transferred to tube

2.4.2. Shot of tube with pieces floating at top visible (Shot will be used again) (Video Editor: please indicate solid pieces at top of PBS)

2.4.3. Use 2.4.2. (Video Editor: please indicate HPMC/RBC at bottom of tube)

2.5. Use a pipette to transfer the PBS wash containing mesothelial cells and red blood cells into the tube containing the pelleted cells [2.5.1.-CU/MED] and spin down the cells [2.5.2.-CU].

2.5.1. Few seconds HPMC/RBC being collected (Multiple takes; shot will be used again) (Video Editor: Use CU shot)

2.5.2. Tube(s) being placed into centrifuge bucket 

2.6. Then add 20 ml of fresh PBS [2.6.1.-CU] to the omentum and collect the PBS containing HPMC and RBC three more times as just demonstrated to the original pelleted cells [2.6.2.-MED].

2.6.1. Shot of pellet if visible, then few seconds pellet being resuspended in PBS, with PBS container label visible in frame if possible

2.6.2. Use 2.5.1. Talent collecting HPMC/RBC

2.7. After the final spin, plate the cells in a 75 cm2 flask in 15 ml of full growth medium [2.7.1.-MED-TXT].

2.7.1. Few seconds Talent adding cells to flask (TEXT: See text for all media/reagent preparation details)  

2.8. To isolate additional HPMC from the omentum sample, shake the remaining solid tissue in 20 ml of PBS at 200 rpm and 37°C [2.8.1.-CU].

2.8.1. Talent placing tube onto shaker

2.9. After 10 minutes, let the sample rest for 1 minute to allow the solid tissue to rise to the top of the tube [2.9.1.-MED]. Then collect the HPMC and RBC from the bottom of the tube as just demonstrated [2.9.2.-CU].

2.9.1. Talent placing tube at RT

2.9.2. Few seconds HPMC/RBC being collected

2.10. Now spin down the cells from this secondary wash [2.10.1.-MED] and plate them in a separate 75 cm2 flask in 15 ml of full growth medium [2.10.2.-MED].

2.10.1. Talent placing tube(s) into centrifuge

2.10.2. Few seconds Talent adding cells to flask, with medium container label visible in frame

2.11. To isolate any remaining HPMC, shake the tissue for another 10 minutes, this time in 10 ml of trypsin-EDTA [2.11.1.-CU], and plate these HPMC and RBC in a 75 cm2 flask [2.11.2.-CU].

2.11.1. Few seconds tube on shaker

2.11.2. Few seconds cells being added to flask

2.12. Then incubate the cultures at 37°C and 5% CO2 in a humidified environment [2.12.1.-MED], feeding the plated cells with 15 ml of fresh full growth medium on days 3 and 5 without removing the spent medium [2.12.2.-MED-TXT].
2.12.1. Talent placing flask(s) in incubator

2.12.2. Few seconds Talent adding medium to flask, with medium container visible in frame (TEXT: Culture 5-7 d before splitting)
2.13. The HPMC can be identified by their cuboidal shape [2.13.1.-LM] and their expression of cytokeratin 8 [2.13.2.-LM] and vimentin [2.13.3.-LM].

2.13.1. Figure 3A.tiff

2.13.2. Figure 3C.tiff

2.13.3. Figure 3E.tiff

3. Normal omentum fibroblast (NOF) isolation and culture

3.1. To isolate the normal omentum fibroblasts, treat the remaining minced omentum tissue with 10 ml of freshly prepared 10x collagenase type III solution [3.1.1.-WIDE] diluted in serum-free medium for 6 hours with shaking [3.1.2.-MED].

3.1.1. Talent adding collagenase to tissue, with collagenase container visible if possible

3.1.2. Talent adding tube(s) to shaker

3.2. At the end of the incubation period, the digested tissue will have become opaque [3.2.1.-CU] with the solution containing some fibrous debris [3.2.2.-CU].

3.2.1. Shot of tube after shaking (Shot will be used again) (Video Editor: please indicate at least one piece of opaque tissue)

3.2.2. Use 3.2.1. (Video Editor: please indicate at least one piece of fibrous debris)

3.3. Centrifuge the normal omentum fibroblast suspension [3.3.1.-CU] and then culture the cells in 13 ml of full growth medium [3.3.2.-CU].

3.3.1. Tube(s) being added to centrifuge

3.3.2. Cells being added to flask, with medium container label visible in frame 

3.4. After 24 hours, replace the old medium with 15 ml of fresh full growth medium [3.4.1.-MED-TXT].

3.4.1. Few seconds Talent adding medium to cells (TEXT: Split NOF  on day 1-3)

3.5. The normal omentum fibroblasts can be identified by their flat, elongated shape [3.5.1.-LM], their expression of vimentin [3.5.2.-LM], and their lack of cytokeratin 8 expression [3.5.3.-LM].

3.5.1. Figure 3B.tiff

3.5.2. Figure 3D.tiff

3.5.3. Figure 3F.tiff

4. Organotypic culture plating

4.1. To release the normal omentum fibroblasts from culture, rinse the culture flask with 10 ml of PBS [4.1.1.-WIDE], followed by 3 ml of trypsin for no more than 5 minutes [4.1.2.-MED].

4.1.1. Few seconds PBS being added to flask, with PBS container visible in frame

4.1.2. Few seconds trypsin being added to flask, with trypsin container label visible in frame 

4.2. When the cells have detached, neutralize the trypsin with at least 3 times the volume of full growth medium [4.2.1.-MED] and transfer the cells to a 50 ml conical tube [4.2.2.-MED].

4.2.1. Few seconds medium being added to flask, with medium container in frame

4.2.2. Few seconds cells being added to tube

4.3. Spin down the cells [4.3.1.-CU] and resuspend the pellet in 5 ml of full growth medium [4.3.2.-CU].

4.3.1. Tube(s) being placed into centrifuge

4.3.2. Shot of pellet if visible, then few seconds cells being resuspended in medium, with medium container label visible in frame if possible

4.4. Then count the cells [4.4.1.-MED] and dilute them to a 2-4x103 fibroblasts/100 microliters of full growth medium concentration [4.4.2.-MED].

4.4.1. Shot of Talent at microscope counting cells or similar

4.4.2. Few seconds medium being added to tube, with medium container visible in frame

4.5. Next, add 0.5 micrograms/100 microliters of rat-tail collagen I to the cells [4.5.1.-MED] and plate 100 microliters of cells per well into a black, clear-bottom 96 well plate [4.5.2.-MED-over the shoulder-TXT].

4.5.1. Talent adding collagen to cells, with collagen container visible in frame

4.5.2. Few seconds Talent adding cells to at least one well (TEXT: Use rat-tail collagen I-coated inserts for invasion assays)

4.6. Then transfer the plate to a cell culture incubator for at least 4 hours or until the cells adhere to the plate surface [4.6.1.-MED].

4.6.1. Talent placing plate into incubator
4.7. While the normal omentum fibroblasts are settling, detach the HPMC from their culture flasks [4.7.1.-CU] and dilute these cells to 1-2x104 HPMC/50 microliters of full growth medium [4.7.2.-CU].

4.7.1. Few seconds trypsin being added to flask, with trypsin container label visible in frame

4.7.2. Few seconds medium being added to cells, with medium container label visible in frame

4.8. Then add 50 microliters of HPMC per well to the attached normal omentum fibroblasts [4.8.1.-CU] and return the plate to the cell culture incubator for at least 18 hours before experimental use [4.8.2.-CU].

4.8.1. Cells being added to at least one well, with cell container visible in frame

4.8.2. Plate being placed into incubator

4.9. The next day, seed the 3D organotypic co-cultures with GFP-expressing ovarian cancer cells from an 80-90% confluent culture at the appropriate dilution for the desired downstream assay [4.9.1.-MED-over the shoulder-TXT].

4.9.1. Few seconds Talent adding cells to a few wells (TEXT: See text for HeyA8 culture/assay details)
5. Results: The role of integrins in ovarian cancer cell adherence, proliferation and invasion
5.1. The RGD (Pronounce: R-G-D) peptide [5.1.1.-LM-TXT] and blocking antibodies against the alpha5-, beta1- and alpha5beta3-integrins inhibit the adhesion of ovarian cancer cells to the organotypic culture [5.1.2.-LM], while the RAD (Pronounce: R-A-D) peptide [5.1.3.-LM] and control and beta4-integrin antibodies do not [5.1.4.-LM].
5.1.1. Figure 4A.tiff: please add/indicate/highlight RGD data bar (TEXT: RGD: arginine-glycine-aspartate)
5.1.2. Figure 4A.tiff: please add/indicate/highlight alpha5-, beta1- and alpha5beta3-integrin data bars (either sequentially or together)
5.1.3. Figure 4A.tiff: please/add/indicate highlight RAD peptide data bar (TEXT: RAD: arginine-alanine-aspartate)
5.1.4. Figure 4A.tiff: please add/indicate highlight control and beta4-intergrin data bars (either sequentially or together)
5.2. The RGD peptide and blocking antibodies against alpha5- and beta1-integrin also inhibit ovarian cancer cell proliferation on the organotypic culture [5.2.1.-LM], while the RAD peptide and control, alpha5beta3-, and beta4-integrin antibodies do not [5.2.1.-LM].
5.2.1. Figure 5A.tiff: please add/indicate/highlight RGD peptide and alpha5- and beta1-integrin data bars (either sequentially or together)
5.2.2. Figure 5A.tiff: please add/indicate/highlight RAD peptide, control, alpha5beta3-, and beta4-integrin data bars (either sequentially or together)
5.3. Further, the RGD peptide and blocking antibodies against alpha5- and beta1-integrin inhibit ovarian cancer cell 3D organotypic culture invasion [5.3.1.-LM], while the alpha5 beta3-integrin antibody enhances this process [5.3.2.-LM]. 
5.3.1. Figure 6A.tiff: please add/indicate/highlight RGD peptide and alpha5- and beta1-integrin data bars (either sequentially or together)
5.3.2. Figure 6A.tiff: please add/indicate/highlight alpha5 beta3-integrin data bar 
5.4. As expected from the adherence and proliferation assay data, the RAD peptide and control and beta4-integrin antibodies also exhibited no effect on cancer cell invasion [5.4.1.-LM].
5.4.1. Figure 6A.tiff: please add/indicate/highlight RAD peptide and control and beta4-integrin data bars (either sequentially or together)
6. Conclusion (said by authors on camera)
6.1. Pamela Peters: Once mastered, this technique can be completed in 7-12 hours if it is performed properly.

6.2. Pamela Peters: While attempting this procedure, it’s important to remember to always use a biological safety cabinet and the appropriate personal protective equipment, including a laboratory coat and gloves.
6.3. Pamela Peters: Following this procedure, other methods like adhesion, invasion, and proliferation assays can be performed to answer additional questions about cancer cell interactions with the microenvironment.
6.4. Pamela Peters: After its development, this technique paved the way for researchers in the field of ovarian cancer to explore how the microenvironment influences cancer cell interactions with human peritoneal cavity cells.
6.5. Pamela Peters: After watching this video, you should have a good understanding of how to isolate primary cells from the human omentum and how to build an organotypic culture of the peritoneal lining. 
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 3A.tiff
Figure 3B.tiff
Figure 3C.tiff
Figure 3D.tiff
Figure 3E.tiff
Figure 3F.tiff
Figure 4A.tiff
Figure 5A.tiff
Figure 6A.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 are included in the email accompanying the finalized script.
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