[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 61751
Scriptwriter Name: Bridget Colvin 
Project Page Link: https://www.jove.com/account/file-uploader?src=18834103
  
Title: Evaluating the Angiogenetic Properties of Ovarian Cancer Stem-Like Cells using the Three-Dimensional Co-Culture System, NICO-1

Authors and Affiliations: Yuko Miyagawa1, Kazunori Nagasaka1, Kaoru Yamawaki2,3, Yutaro Mori2,3, Tatsuya Ishiguro2, Kei Hashimoto1, Ryoko Koike1, Siho Fukui1, Takeru Sugihara1, Takayuki Ichinose1, Haruko Hiraike1, Koichiro Kido1, Koji Okamoto3, Takayuki Enomoto2, and Takuya Ayabe1

1Department of Obstetrics and Gynecology, Teikyo University School of Medicine
2Department of Obstetrics and Gynecology, Niigata University Graduate School of Medical and Dental Sciences
3Devision of Cancer Differentiation, National Cancer Center Research Institute

☐   All author names are spelled correctly, and the affiliations are correct (city/state/country information not included in video title page).

Corresponding Author:
Kazunori Nagasaka
nagasakak-tky@umin.ac.jp 		

Co-Authors:
m.yuko0201@gmail.com
kyamawak@ncc.go.jp 
yutmori@ncc.go.jp 
tishigur@med.niigata-u.ac.jp
hshsh002000@yahoo.co.jp 
ryokok@med.teikyo-u.ac.jp
terasiho1116@yahoo.co.jp 
sugihara@med.teikyo-u.ac.jp 
ichinoseta@yahoo.co.jp
haruko.hiraike@gmail.com
kidok@med.teikyo-u.ac.jp
kojokamo@ncc.go.jp
enomoto@med.niigata-u.ac.jp
tayabe@med.teikyo-u.ac.jp 
Author Questionnaire 

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 38


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera


Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. Ovarian Cancer Stem Cell (OCSC) Isolation and Culture	Comment by Bridget Colvin: Authors: Do you want our voiceover talent to say “ovarian cancer stem cell” and “cancer stem cell” or “O-C-S-C” and “C-S-C” or other?
2.1. To isolate cancer stem cells from human ovarian cancer ascites obtained via paracentesis, collect 100-250 milliliters of patient ascites [1] and centrifuge the sample within 24 hours [2-TXT].
2.1.1. WIDE: Talent entering lab with tube(s)/placing tube(s) onto bench or similar
2.1.2. Talent adding tube(s) to centrifuge TEXT: 10 min, 300 x g, RT
2.2. Resuspend the pellets in 2 milliliters of OCSC medium [1-TXT] and add 8 milliliters of 30% nonionic density gradient medium in PBS to each sample [2].
2.2.1. Shot of pellet(s) if visible, then medium being added to tube, with medium container visible in frame TEXT: See text for all medium preparation details	Comment by Bridget Colvin: Authors: We leave all medium preparation details for the manuscript unless there is a step that needs to be visualized.
2.2.2. Talent adding density gradient to tube(s), with density gradient container visible in frame
2.3. Transfer the cell suspensions to individual 15-milliliter tubes [1] and carefully overlay 2 milliliters of additional OCSC medium onto the cell solution in each tube [2].
2.3.1. Talent adding cells to tube(s)
2.3.2. Talent overlaying medium, with medium container visible in frame
2.4. Separate the cells by density gradient centrifugation [1-TXT] and carefully transfer the OCSC at the interphase into a new 15-milliliter tube [2].
2.4.1. Talent placing tube(s) into centrifuge TEXT: 20 min, 450 x g, RT, no brake
2.4.2. Shot of layers, then cells being collected, with new tube visible in frame
2.5. Wash the collected cells with a full volume of PBS [1-TXT] and resuspend the pellets in Authors: at what concentration [2].
2.5.1. Talent filling tube with PBS TEXT: 5 min, 300 x g, RT
2.5.2. Shot of pellet(s), then pellet being resuspended, with medium container visible in frame
2.6. Seed the cells onto ultra-low-attachment culture dishes [1] and incubate the cultures at 37 degrees Celsius and 5% carbon dioxide [2-TXT].
2.6.1. Talent adding cells to dish
2.6.2. Talent placing plate(s) into incubator TEXT: Change medium every 3 d
3. CSC Passage
3.1. For passaging, when the OCSCs reach Authors: When should the cells be passaged?, collect the cells in one 15-milliliter tube per plate by centrifugation [1-TXT]. 
3.1.1. WIDE: Talent transferring cells to tube TEXT: 5 min, 200 x g, RT
3.2. After a second centrifugation in PBS, resuspend the cells in 1 milliliter of proteolytic and collagenolytic enzyme cell detachment solution for 10 minutes at 37 degrees Celsius [1].
3.2.1. Shot of pellet if visible, then solution being added to tube, with solution container visible in frame 
3.3. At the end of the incubation, mix well by pipetting [1] and return the cells to 37 degrees for another 5 minutes [2].
3.3.1. Talent mixing
3.3.2. Talent placing tube at 37 °C
3.4. At the end of the incubation, mix the cells again by pipetting [1] and fill the tube with PBS for washing by centrifugation [2-TXT].
3.4.1. Talent mixing cells
3.4.2. Talent adding PBS to tube TEXT: 5 min, 300 x g, RT
3.5. Then resuspend the pellet in OCSC medium [1] and seed the cells on new ultra-low-attachment culture dishes [2].
3.5.1. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame
3.5.2. Talent adding cells to dish
4. HUEhT-1 Endothelial Cell Culture
4.1. To set up a HUEhT-1 endothelial cell culture, wash the HUEht-1 cells with PBS [1] and treat the cells with 0.025% trypsin for 3 minutes at room temperature [2].	Comment by Bridget Colvin: Authors: Do you say “HUE-H-T-one”?
4.1.1. WIDE: Talent adding PBS to dish, with PBS container visible in frame
4.1.2. Talent adding trypsin to dish, with trypsin container visible in frame
4.2. When the cells have detached, stop the reaction with 5 milliliters of Endothelial Cell Growth Medium 2 [1] and collect the cells in a 15-milliliter tube for centrifugation [2-TXT].
4.2.1. Talent adding medium to dish, with medium container visible in frame
4.2.2. Talent adding cells to tube TEXT: 5 min, 200 x g, RT
4.3. Then resuspend the pellet in HUEhT-1 medium Authors: at what concentration? [1] and seed the cells on collagen-coated culture dishes [2-TXT].
4.3.1. Shot of pellet if visible, then medium being added to tube, with medium container visible in frame
4.3.2. Talent adding cells to plate(s) TEXT: Change medium every 3 d
5. NICO-1 Coculture Plate Preparation 	Comment by Bridget Colvin: Authors: What does this acronym stand for?
5.1. To set up a NICO-1 (neeko-one) coculture plate for a tube formation assay, assemble the NICO-1 device according to the manufacturer’s instructions [1] and place the system on ice [2].
5.1.1. WIDE: Talent completing assembly
5.1.2. Talent placing system on ice
5.2. Wash the assembly with 300 microliters of cold PBS [1] before adding 300 microliters of chilled extracellular matrix-based hydrogel to the device for a 60-minute incubation at 37 degrees Celsius [2].
5.2.1. Talent adding and/or removing PBS from assembly surface, with PBS container visible in frame
5.2.2. Talent adding hydrogel to surface, with hydrogel container visible in frame
5.3. At the end of the incubation, immerse a sterile 13-millimeter filter in 100% ethanol [1] followed by a 1-minute submersion in PBS [2].
5.3.1. Talent adding filter to ethanol, with ethanol container visible in frame
5.3.2. Talent adding filter to PBS, with PBS container visible in frame
5.4. At the end of the incubation, place an O-ring and the equilibrated filter into the appropriate chambers in the body of the assembly [1].
5.4.1. Talent placing ring and/or filter into chamber(s)
6. NICO-1 System HUEhT-1 and CSC Seeding 
6.1. When the device has been assembled, resuspend the HUEhT-1 at a 1.25 x 105 cells/milliliter of endothelial cell growth medium supplemented with 2% fetal calf serum concentration [1] and add 1.2 milliliters of cells to each extracellular matrix-based hydrogel-coated well [2].
6.1.1. WIDE: Talent adding medium to tubes, with container visible in frame
6.1.2. Talent adding cells to well(s)
6.2. Then add 1.5 milliliters of Authors: what concentration of five-day-cultured OCSC to the other well Authors: What other well? [1] and place the NICO-1 system in the cell culture incubator [2].
6.2.1. Talent adding cells to one well
6.3. Tube formation can be observed by light microscopy [1] and the formation cell networks on the extracellular matrix-based hydrogel can be measured by quantifying the number of branches that form within the co-culture over time [2].
6.3.1. Talent at microscope, imaging system
6.3.2. Talent at computer, quantifying branches, with monitor visible in frame






Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 106. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.
7. [bookmark: _Hlk27388131]Results: Representative CSC-Induced Neovascularization and Vascular Formation

7.1. Here a comparison of the tube formation activity induced by two different CSC can be observed [1].

7.1.1. LAB MEDIA: Figure 1 image 

7.2. In this analysis, the number of formed vascular tubes [1] dramatically increased over time during coculture with the second CSC population [2].

7.2.1. LAB MEDIA: Figure 2A
7.2.2. LAB MEDIA: Figure 2A Video Editor: please sequentially emphasize 1h, 3h, and 6h rows

7.3. In these images, the angiogenic property of HUEhT-1 after vascular endothelial growth factor treatment without CSC2 co-culture can be observed as a positive control [1].

7.3.1. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2B images

7.4. In this OCSC-endothelial cell coculture model using the NICO-1 system [1], HUEhT-1 cells were cocultured with CSC2 for 20 hours [2].

7.4.1. LAB MEDIA: Figure 3A
7.4.2. LAB MEDIA: Figure 3A Video Editor: please emphasize 20 h images

7.5. As observed via time-lapse video imaging, the HUEhT-1 cells formed vascular tubes over the course of the 20-hour CSC co-culture [1].

7.5.1. LAB MEDIA: HUEhT-1.mp4

Conclusion
8. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
8.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
8.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
8.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].
8.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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