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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

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 videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

☐ 	Author interview statement opt out. Statements removed completely.

4. Filming location: Will the filming need to take place in multiple locations?   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 Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  27
Number of Shots: 40 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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.

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.

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.

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.

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.

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.

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

Ethics Title Card
1.8. The protocol follows the guidelines of Bordeaux University human and animal research ethics committees. Informed, written consent was obtained from all patients from the Haukeland Hospital, Bergen, Norway, according to local ethics committee regulations. 

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. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

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. Preparation of Patterned Slides 

2.1.  To make a substrate for the micropatterning, treat 18-millimeter circular glass coverslips by air or plasma activation for 5 minutes [1] before placing the coverslips in a desiccator with 100 microliters of 3-aminopropyl triethoxysilane for 1 hour [2]. 	Comment by Bridget Colvin: Authors: Will you demonstrate treating the coverslips will air or with plasma in the video? We can reference both in the manuscript but show only one being demonstrated in the video.
2.1.1. Talent treating the coverslips
2.1.2. Talent keeping the coverslips in desiccator

2.2. For gel deposition, at the end of the incubation, add 3 microliters of PLPP (P-L-P-P) and 50 microliters of absolute ethanol onto the center of slide [1-TXT].
2.2.1. Talent depositing photoinitiator gel and/or ethanol on slides. TEXT: 4-benzoylbenzyl-trimethylammonium chloride

2.3. For glass slide micropatterning, mount the coverslip in a Ludin chamber [1] and place the chamber onto the stage of a microscope equipped with an auto-focus system [2]. 
2.3.1. Talent placing coverslip into chamber
2.3.2. Talent placing chamber onto microscope

2.4. After imaging, load the micropattern images into the software [1-TXT]. After automatic UV-illumination sequencing, wash the PLPP from the coverslip extensively with PBS [2].	Comment by Bridget Colvin: Authors: Please provide more details about the PBS wash. Are the coverslips submerged in PBS for a specific amount of time or flushed with PBS using a pipette or other?
2.4.1. Talent with UV treatment setup. TEXT: See text for micropattern imaging parameter details
2.4.2. Talent giving PBS washes 

2.5. Then incubate the coverslip with 50 micrograms/milliliter of laminin for 30 minutes [1-TXT] followed by washing with PBS as demonstrated [2].
2.5.1. Talent keeping the samples for incubation TEXT: Laminin 50 µg/mL in PBS
2.5.2. Talent giving PBS washes 

3. Preparation of Embryonic Rat Hippocampal Neurons and GBM Cells for Co-Culture

3.1. To set up an embryonic rat hippocampal neuron culture on the micropatterned coverslips, after the last wash, rehydrate the glass slides with PBS [1] and followed by a 30-minute incubation with laminin [2-TXT]. 	Comment by Bridget Colvin: Authors: Are the coverslips treated with laminin two times (both step 2.5. and step 3.1.)?
3.1.1. Talent adding slides to PBS
3.1.2. Talent adding laminin to slides 

3.2. At the end of the incubation, seed 5 x 104 hippocampal neurons obtained from E18 Sprague-Dawley rats in neurobasal medium enriched with 3% horse serum per square-centimeter onto each micropatterned coverslip [1] for a 48-hour incubation in a 5% carbon dioxide incubator at 37 degree Celsius [2].
3.2.1. Talent seeding the neurons onto coverslips TEXT: See text for embryonic rat hippocampal neuron preparation details
3.2.2. Talent placing coverslip into incubator

3.3. To set up a human GBM (G-B-M) stem cell co-culture with the neurons, centrifuge patient-derived, spheroid-shaped GBM cells grown in suspension according to standard protocols at 200 × g for 5 minutes [1]. 
3.3.1. Talent adding tube to centrifuge

3.4. After centrifugation, wash the spheroids with 5 milliliters of PBS [1] and resuspend the pellet in 500 microliters of cell dissociation reagent for 5 minutes at 37 degree Celsius [2].
3.4.1. Talent adding PBS to tube
3.4.2. Shot of pellet if visible, then cell dissociation reagent being added to tube

3.5. At the end of the incubation, add 4.5 milliliters of complete neurobasal medium supplemented with 3% horse serum to the cells for counting [1] and seed 1 x 103 of the resuspended GBM cells onto each micropatterned neuronal-cultured coverslip for a Authors: Incubation for how long? in the cell culture incubator [2-TXT]. 
3.5.1. Talent adding medium to cells TEXT: See text for all medium and solution preparation details
3.5.2. Talent seeding the culture

4. Live Cell Imaging 

4.1. For live cell imaging of the cells, place the co-culture onto the stage of an inverted microscope equipped with a 37-degree Celsius thermostat chamber [1] and select the 20x objective [2].
4.1.1. Talent placing the samples onto microscope stage
4.1.2. Talent selecting objective

4.2. Then use the multidimensional acquisitions toolbox in the microscope software [1] to acquire live brightfield and epifluorescence GFP (G-F-P)-Tomato images every 2 minutes for 12 hours in 16 different positions [2].	Comment by Bridget Colvin: Authors: Please clarify what you mean with this text? How are the positions decided? Which positions?
4.2.1. Talent at microscope, selecting toolbox, with monitor visible in frame
4.2.2. SCREEN: To be provided by Authors: Cells being imaged

5. Neuronal Network Analysis

5.1. For neuronal network analysis, after imaging, select one image from the stack [1]. Right-click on the Network tool to open the corresponding Options dialog box and adjust the settings to produce a precise segmentation of images. Click OK [2].
5.1.1. Talent selecting the image, with monitor visible in frame
5.1.2. SCREEN: To be provided by Authors: Network tool being clicked/box being opened, settings being adjusted, and OK being clicked

5.2. Left-click on the Network tool to duplicate the selected image and split the image into the red, grey, and green color channels. Select the grey channel and perform contrast stretch enhancement to improve the separation between different areas [1].
5.2.1. SCREEN: To be provided by Authors: Tool being clicked, image being selected, image being split, channel being selected, separation being improved

5.3. Use the Sobel edge detector to perform the 2D signal processing convolution as grouped under the Find Edge command [1]. 
5.3.1. SCREEN: To be provided by Authors: 2D signal processing convolution being performed

5.4. For double filtering, apply Gaussian blur and a median filter to reduce the noise and to smooth the object signal. To Convert to Mask, execute adapted threshold algorithms to obtain a binary picture with black and white pixels [1].
5.4.1. SCREEN: To be provide by Authors: Blur and filter being applied/noise being reduced/signal being smoothed, then algorithms being executed

5.5. Next, Skeletonize the cell area into a simple network and use filter particles to remove small, non-networked particles in the results network filter particles in a network image. To obtain red and green channels, perform double-filtering and convert to Mask as demonstrated, using the adapted thresholding method [1]. 
5.5.1. SCREEN: To be provided by Authors: Cell area being skeletonized/particles being removed, double filtering being and convert to mask being performed

5.6. Use Analyze Particles to determine the cell morphology in the binary-green image [1].
5.6.1. SCREEN: To be provided by Authors: Analyze particles being selected/morphology being determined

5.7. Use the OR (O-R) operator to merge all of the channels using their regions of interest and readjust their initial color into a simple RGB (R-G-B) image [1].
5.7.1. SCREEN: To be provided by Authors: Channels being merved, then color being adjusted

6. Single-Cell Motility Analysis

6.1. To perform a single-cell motility analysis, right-click on the Single Cell Tracking tool to open the corresponding Options dialog box [1] and adjust the settings to produce a precise segmentation of images [2-TXT].
6.1.1. WIDE: Talent at computer, right-clicking on Single Cell Tracking tool, with monitor visible in frame
6.1.2. SCREEN: To be provided by Authors: Settings being adjusted TEXT: See text for segmentation settings details

6.2. Click OK and left-click on Single Cell Tracking to remove the grey channel. To generate an image corresponding to an image stack according to the time, apply Z projection and Double-filter and Convert to Mask the trails left by the cells. Remove small particles from the binary-red and green image as demonstrated [1].
6.2.1. SCREEN: To be provided by Authors: OK being clicked, grey channel being removed, Z projection, double-filter being applied, and Convert to Mask being, particles being removed

6.3. Using the Region of Interest tool to select each contour of the cell trace and check the box Skip edge detection in the Options dialog box [1].
6.3.1.  SCREEN: To be provided by Authors: Contour(s) being selected, box being checked

6.4. Isolate the red channel on the original stack and select one region of interest. Double filter all of the images and Convert to Mask to allow the centroid X-Y position of each binarized nucleus to be determined [1].
6.4.1. SCREEN: To be provided by Authors: Channel being isolated, ROI being selected, image being double filtered and converted to mask

6.5. Then calculate the mean square displacement, directionality ratio, and average speed for the cell [1-TXT].
6.5.1. SCREEN: To be provided by Authors: Mean square displacement, ratio, and average speed being calculated or shot of these data already calculated TEXT: See text for spreadsheet macro details

7. Multiple-Cell Motility Analysis

7.1. For multiple cells tracking analysis, right-click on the Tracking tool to open the corresponding Options dialog box [1] and adjust the settings to produce a precise segmentation of images [2].
7.1.1. WIDE: Talent right-clicking on tool/opening dialog box, with monitor visible in frame
7.1.2. SCREEN: To be provided by Authors: Settings being adjusted 

7.2. Click OK and left click on the Tracking tool to remove the grey channel. Split the red and green channels, double-filter, and Convert to Mask [1]. 
7.2.1. SCREEN: To be provided by Authors: OK and tracking tool being clicked/grey channel being removed, and double filter the image, channels being split, and image being double-filtered and converted to mask

7.3. Then use the Image Calculator command with the AND operator to merge the channels, leaving only the nucleus signal located within the membranes and calculate the trajectory plot, mean square displacement, directionality ratio, and average speed for the cells as demonstrated [1].
7.3.1. SCREEN: To be provided by Authors: Image Calculator command being performed with AND/channels being merged, then data being calculated or shot of calculated data




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: 155. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

8. Results: Representative Analysis of GBM Migration on Patterned Neurons

8.1. [bookmark: _Hlk63947061]Fluorescent GBM cocultured with patterned neurons quickly modify their shape [1] and show migration along neuronal extensions in a random motion [2].
8.1.1. LAB MEDIA: Dissoc_cells
8.1.2.  LAB MEDIA: Dissoc_cells: 00:00-00:07 Video Editor: please emphasize at least one green cell moving along a neuron in Neurons frame of video

8.2. GBM cells seeded onto neurons display an elongated shape with multiple protrusions that follow the neuron tracts [1], while the cells retain their rounded shape when cultured on laminin [2]. 
8.2.1. LAB MEDIA: Figure 3A Video Editor: please emphasize Figure 3Ai/green cells in Figure 3Ai
8.2.2. LAB MEDIA: Figure 3A Video Editor: please emphasize Figure 3Aii/green cells in Figure 3Aii

8.3. At later stages of culture, thin protrusions linking two cells can be observed in GBM-neuronal co-cultures [1].
8.3.1. LAB MEDIA: Dissoc_cells: 00:08-00:15 Video Editor: please emphasize two neurons left-center that briefly “link” 

8.4. GBM cells seeded onto neurons [1] demonstrate a greater migratory capacity [2] than GBM cells seeded onto laminin, as observed in these trajectory plots [3].
8.4.1. LAB MEDIA: Figure 3B
8.4.2. LAB MEDIA: Figure 3B Video Editor: please emphasize Figure 3Bi/data lines in Figure 3Bi
8.4.3. LAB MEDIA: Figure 3B Video Editor: please emphasize Figure 3Bii/data lines in Figure 3Bii

8.5. Analysis of the fluorescent confluence of the cells demonstrates that, over a 500-minute observation period [1], more cell migration is observed when the spheroids are co-cultured with neurons [2] than when the cells are cultured-on laminin alone [3]. 
8.5.1. LAB MEDIA: Figure 3Ciii 
8.5.2. LAB MEDIA: Figure 3Ciii Video Editor: please emphasize blue data lines
8.5.3. LAB MEDIA: Figure 3Ciii Video Editor: please emphasize grey data lines

8.6. Indeed, by the end of the analysis, nearly half of the pattern is covered with GBM cells while the spheroids cultured on laminin remain unadhered to the coverslip [1].
8.6.1. LAB MEDIA:  Spheroid Video Editor: please emphasize green cells in Neurons frame with “nearly … cells” and green cells in Laminin frame with “spheroids … coverslip”

Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each 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.
9.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. 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.

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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