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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? __No_______ If yes, please list make and model of your microscope: ______________________________
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? Please list 4-6 steps___2.4 (3.1), 2.5, 3.2, 3.4, 3.10, 3.12_________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _Determining tissue layers 2.4 (3.1) and to ensure success, we use touch and prod the layers with the scalpel to find endometrial (non-muscle) tissue__

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 establish primary endometrial stromal cell cultures from resected hysterectomies. (Intro)
This is accomplished by first distinguishing and separating uterine layers to isolate a section of endometrial tissue. (P1: Zoom in on P1 while this statement is read. shot 3.5.3. 
The second step is to choose a cell isolation technique between the scraping and trypsin methods. (P2: Show P1 on the left side of the screen and then have the top arrow appear first and then P3 top appear. Then with the words “trypsin methods” have the bottom arrow appear and then P3 bottom appear. )
When utilizing the scraping method, mechanical force and scraping are used to separate and dissociate endometrial cells. (P3 top: Zoom in on P3 top. Then have scalpel appear and move onto the cell culture dish. Then move scalpel back and forth on dish to simulate the scraping method. Shot 3.6.2. can also be used here.)
Alternatively, when utilizing the trypsin method, the enzymatic activity of trypsin is used to separate and dissociate endometrial cells. (P3 bottom: Move P3 bottom into view while still zoomed in. Have the trypsin bottle appear and being poured into the tube. As this happens have the trypsin (highlighted in pink) appear in the tube. Then have the blue rectangle being added to the tube and have this labeled as endometrium (blue rectangle is supposed to be the conical tube cap, could be removed if you feel confusion will occur). Then have the tube poured into the cell culture dish. Shot 4.1.2. and 4.1.3. can also be used here.)
Ultimately, microscopy is used to observe cell growth and morphology while other techniques discussed in the manuscript are used to verify endometrial cultures. (P4: Zoom out to show P1, P2, and P3 and then have both of the arrows appear to the right of P3 and then have P4 appear. The figure from 5.3.1. can also be used here.)
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Kasey Jividen: This method can help answer key physiology questions in the reproductive field, phenomena such as physiological phenomena like the reproductive cycle and menstruation.  

1.2. Kasey Jividen: Demonstrating the procedure will be me (KJ) a graduate student in the laboratory.  

1.2.1. Interview style: Author saying the above NOTE: MJ may be able to help with the filming and interview, but uncertain at this time.
1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.  
Authors: Statement 1.2 should be used only if Kasey will be introducing another student that are not saying their own introduction statement on camera.  There is no need to introduce someone already doing an interview statement. 

Protocol (read by voice talent at JoVE):

2. IRB Title Card

2.1. Hysterectomy specimens used in this manuscript were collected in concordance with a University IRB-approved ethics protocol numbered IRB-HSR #14424.

3. Preparation of Primary Cell Lines Using the Scraping Method (Performed by Voice Over at JoVE)
3.1. Maintain patient-derived tissue in a 50 mL tube containing RPMI or DMEM with high glucose at 4°C for no more than 24 hours before the sample is processed. (TEXT: Perform all steps in this protocol under sterile conditions.)

3.1.1. MED: Talent removes tube from 4°C and holds it up to look at it.

3.1.2. CU: Talent looking at tissue in 50 mL tube. 
3.2. When ready to begin, wash the tissue sample three times with 1X PBS and discard the solution between each wash.

3.2.1. WIDE: Talent takes tube out of 4°C.

3.2.2. MED: Talent washes tissue with PBS and discards solution between each wash.

3.3. Then, add 4 mL of growth media supplemented with 10% FBS and 1% penicillin-streptomycin to the tissue sample. Also, add a fungizone to a final concentration of 0.25 ug/mL and incubate for 30 minutes.

3.3.1. [mis-slated as 2nd 3.2.2 t1] MED: Talent adds growth media to tube and then adds fungizone.
3.3.2. MED: Talent places tube next to a timer displaying 30 minutes for incubation and starts the timer.

3.4. Next, discard the growth media and wash the tissue twice with 1X PBS.

3.4.1. MED: Talent discards growth media and washes tissue with PBS.

3.5. Place the tissue on a 6 cm cell culture plate and identify the endometrium layer using these images as a guide. Then, separate the endometrium and save the other layers of tissue for future use.

3.5.1. MED – Over the shoulder: Talent places tissue on 6 cm cell culture plate. 

3.5.2. LABMEDIA: (Video Editors: Display the left image of Figure 2A on the left half of the screen and the left image of figure 2B on the right half of the screen. Then, with the word “Identify” fade into the right panel of figure 2A and the right panel of figure 2B to show the authors annotation.)

3.5.3. CU: Talent touches and prods tissue to identify endometrium and then separates the endometrium from the other tissue layers. (Videographer: Show this on only the right half of the screen to make room for the insert from 3.5.2)
3.5.4. MED: Talent transfers other layers of tissue from cell culture plate to a tube to save for future use.

3.6. Use a scalpel or razor blade to transect the tissue into small pieces while scratching onto the cell culture dish. The scratches facilitate the attachment of the emerging primary endometrial cells.

3.6.1. CU: Talent uses scalpel to transect tissue into small pieces.

3.6.2. ECU: Talent scratches onto the cell culture dish to facilitate attachment of cells.

3.7. Next, gently add 2 mL of growth media to the scratched dish. At this stage tissue fragments will be visible and immobilized from the scratching motion.

3.7.1. MED: Talent adds 2 mL of growth media to plate. 

3.7.2. CU: Talent rocks plate to show tissue fragments are immobilized.

3.8. Place the dish in a designated cell culture incubator separate from other cell lines to avoid contamination. (TEXT: 37°C and 5% CO2)

3.8.1.  MED: Talent places plate in cell culture incubator.

3.9. Monitor the cells daily using a light microscope. Look for small populations of cells to emerge from the sliced tissue by day 2 or 3.

3.9.1. MED: Talent places plate on light microscope.

3.9.2. SCOPE: Focus on small populations of cells.

3.10. Every three days, gently remove the old media, wash cultures with 1X PBS and then add 2 mL of fresh growth media. Begin adding 4 mL of growth media once the proliferation rate increases.

3.10.1. MED: Talent removes old media, washes cells with PBS, and adds fresh growth media.

3.11. During the wash steps, aspirate the remaining pieces of tissue. New colonies are unlikely to emerge from the tissue after one week of growth. 

3.11.1. [combined with 3.10.1] CU: Talent aspirates remaining pieces of tissue.

3.12. Passage the cells using 0.05% trypsin when the cells reach between 75-80% confluency. Then, freeze down one plate of cells once two or three plates are maintained. Primary cells cannot be passaged indefinitely.  

3.12.1. MED: Talent adds trypsin to cells, 
3.12.1A [split shot] transfers cell suspensions to tubes for freezing, then places tubes in controlled rate freezing apparatus.

3.12.2. WIDE: Talent places the controlled rate freezing apparatus into the freezer.
4. Preparation of Primary Cell Lines Using the Trypsin Method

4.1. To begin trypsin mediated isolation, place a small piece of endometrial tissue in a conical tube with 2 mL of 0.25% trypsin supplemented with 0.03 mg/mL kanamycin. Then incubate the tissue on a rotating platform at 37°C for 30 minutes.

4.1.1. MED: Talent holding conical tube with 2 mL of trypsin.

4.1.2. [combined with 4.1.1] CU: Talent placing endometrial tissue into tube with trypsin.

4.1.3. MED: Talent places tube on rotating platform at 37°C.

4.2. Next, briefly vortex the tissue and then centrifuge at 200-400 x g for 2 minutes.
4.2.1. MED: Talent vortexes tube with tissue.

4.2.2. [combined with 4.2.1] WIDE: Talent places tube in centrifuge. 

4.3. Discard the supernatant and add fresh trypsin and kanamycin. Then, incubate the tissue at 37°C for 1 hour while rotating. 

4.3.1. WIDE: Talent takes tube out of centrifuge.

4.3.2. CU: Talent discards supernatant from tube. 

4.3.3. MED: Talent adds trypsin and kanamycin to tube.
4.3.4. MED: Talent places tube on rotator at 37°C.

4.4. After the incubation, vortex the tissue for 5 – 10 seconds.  Then, add 2 mL of growth media containing 10% FBS and 1% penicillin-streptomycin to deactivate the trypsin.

*During the filming, momentarily confused but the subsequent steps 4.4.1 and 4.4.2 are in the correct order
4.4.1. MED: Talent vortexes tube. 

4.4.2. CU: Talent adds 2 mL of growth media.

4.5. Centrifuge the cells at 200 – 400 xg for 2 – 3 minutes. Then, discard the supernatant and resuspend the cell pellet in 2 mL of growth media.

4.5.1. WIDE: Talent places tube in centrifuge and presses start.
4.5.2. MED/CU: Talent removes tube from centrifuge.
4.5.3. CU: Talent discards supernatant. 

4.5.4. ECU: Talent resuspends cell pellet in 2 mL of growth media.

4.6. Plate the cell suspension onto a 6 cm cell culture dish and scrape the plate to enhance attachment of the primary cells.

4.6.1. MED: Talent plates the cell suspension onto 6 cm cell culture dish.

4.6.2. CU: Talent scrapes the plates to enhance attachment of cells.

4.7. Monitor cell growth daily with a light microscope and change the growth media every 2-3 days.

4.7.1. WIDE: Talent places plate on light microscope and looks through lens.
4.7.2. SCOPE: Focus on clusters of cells.
4.7.3. MED: Talent changes media on cells.

4.8. Once cells have reached a confluency of 75 to 80%, use 0.05% or 0.25% trypsin to passage them. 
4.8.1. MED: Talent passages cells with trypsin. 
5. Results: Establishment of an Endometrial Stromal Culture
5.1. Isolating endometrial stromal cells using “The Scraping Method” generates clusters of early emerging cells along the scalpel-induced scratches. The endometrial cells can be identified by their fibroblast morphology. 

5.1.1. LABMEDIA: Figure 3B (Video editors: place an arrow at the cluster of cells next to the scratch on day 2 with the words “generates clusters”)

5.2. The trypsin method has a longer preparation time than the scraping method, but viable cells are observed earlier.  The trypsin method also generates cells with both clustered and dispersed growth patterns.

5.2.1. LABMEDIA: Figure 3C (Video editors: Put an arrow next to the cluster of cells in day 1 and day 2 with the word “clustered” and have a box appear around a dispersed group of cells with the word “dispersed”.)

5.3. A tissue-specific marker for endometrial cells has not yet been discovered. One way endometrial cells are identified is by measuring the loss of a marker for epithelial cells, such as cytokeratin. A lack of cytokeratin shown in passage 5 as compared to passage 2 confirms the presence of endometrial cells.

5.3.1. LABMEDIA: Figure 4A (Video editors: Highlight the word cytokeratin in both boxes with the words “such as cytokeratin”. Put an arrow at the cytokeratin box next to P5 with the words “shown in passage 5” and then have the arrow disappear and reappear next to the cytokeratin box for P2 with the words “passage 2”)

5.4. Functional evidence for the presence of endometrial stromal cells can be provided using a decidualization assay. The increase in prolactin and Insulin-like growth factor binding protein 1 in response to treatment with cAMP and medroxyprogesterone indicates successful establishment of an endometrial stromal culture. 

5.4.1. LABMEDIA: Figure 5B (Video editors: Highlight PRL with the word “prolactin” and highlight IGFBP1 with the words “insulin-like..”  Highlight the four plus signs and the bars above them in each graph with the words “treatment with” Replace Mad12-446 with endometrial stromal cells 1 and replace Mad12-454 with endometrial stromal cells 2.)
6. Conclusion (said by authors on camera) 
6.1. Kasey Jividen: After watching this video, you should have a good understanding of how to establish primary endometrial stromal cell cultures from resected hysterectomies.
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.
( 2013, Journal of Visualized Experiments


