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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.

Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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. 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:  18
Number of Shots:  38 

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.



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.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

Ethics Title Card
1.7. Procedures involving human iPSCs used in this study were reprogrammed from fibroblasts that had been obtained through informed consent from healthy control subjects, with approval from the institutional review board. 

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.


Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19056448


2. Microglia Differentiation 
2.1. To begin microglia differentiation, replace the medium of induced pluripotent stem cells, or iPSCs (eye-P-S-sees) in a 75-millimeter flask with stem cell medium supplemented with 80 nanograms per milliliter of bone morphogenic medium 4 [1-TXT]. 
2.1.1. WIDE: Establishing shot of talent replacing medium in the stem cells flask. TEXT: See text for iPSC culture details
 
2.2. On Days 1 to 3, replace the medium daily with the same medium without any washing between medium changes [1].
2.2.1. Talent changing the medium.

2.3. On Days 4 and 5, replace the medium with Day 4 to 5 media supplemented with 5 micromolar Y-27632 (Y-two-seven-six-three-two) [1-TXT]. At this point, cells begin to float with half the cells floating and half being adherent [2].
Authors: Do you want to include a microscope image to show how the cells looks at this point in the video? If yes, please upload such an image to your project page.
2.3.1. Talent replacing the media in the flask. TEXT: See text for all media preparation details
2.3.2. Image of 50% floating + 50% adherent cells at days 4-5.

2.4. On Day 6, collect the supernatant [1] in a 15-milliliter conical tube [2]. Centrifuge the tube [3-TXT] and resuspend the pellet in a flask with 8 milliliters of Day 6 to 13 medium supplemented with 5 micromolar Y-27632 [4].
2.4.1. Talent collecting the supernatant from the flask.
2.4.2. Talent adding the supernatant to a 15-mL tube.
2.4.3. Talent placing the tube in the centrifuge. TEXT: 8 min at 300 x g
2.4.4. Talent resuspending the pellet and adding the cell suspension to a flask.

2.5. Next, on Day 10, add 8 milliliters of Day 6 to 13 medium on top of the existing medium [1].  
2.5.1. Talent adding 8 mL medium to the culture flask.

2.6. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]On Day 14, collect the supernatant [1] in a 50-milliliter conical tube [2]. Centrifuge the tube [3-TXT], resuspend the pellet in 8 milliliters of Day 14-plus medium containing 5 micromolar Y-27632 [4], and transfer the cell suspension back to the flask [5-TXT].
2.6.1. Talent collecting the supernatant.
2.6.2. Talent adding the supernatant to a 50-mL tube.
2.6.3. Talent placing the tube in the centrifuge. TEXT: 8 min at 300 x g
2.6.4. Talent dissolving the pellet by adding medium. 
2.6.5. Talent adding the cell suspension back to the flask. TEXT: Continue to culture in this medium

2.7. On Days 18 and 22, add 8 milliliters of fresh Day 14-plus medium without removing the existing medium [1].
2.7.1. Talent adding fresh medium to the flask.

2.8. On Day 25, collect the supernatant in a 50-milliliter conical tube [1], centrifuge the tube [2] and resuspend the pellet in adherent medium containing 5 micromolar Y-27632 [3]. 
2.8.1. Talent collecting the supernatant in 50-mL tube.
2.8.2. Talent placing the tube in the centrifuge. TEXT: 8 min at 300 x g
2.8.3. Talent dissolving the pellet by adding adherent medium. 

2.9. Next, plate the cells at a density of 50,000 cells per square centimeter on LDEV-free reduced growth factor basement membrane matrix-coated plates for microglial monoculture [1-TXT] or poly-L-ornithine and laminin coated glass imaging plates for imaging experiments [2-TXT]. 
2.9.1. Talent plating cells on membrane matrix-coated plates. TEXT: LDEV: Lactate Dehydrogenase Elevating Virus 
Authors: Please confirm that this is correct
2.9.2. Talent plating cells on imaging plates. TEXT: 10 μg/mL poly-L-ornithine, 10 μg/mL laminin

2.10. For the imaging plates, add 250 microliters of poly-L-ornithine and laminin diluted in DPBS per well of a 24 well imaging plate [1].
2.10.1. Talent adding poly-L-ornithine + lamnin/DPBS to the imaging plates.

2.11. When the cells are adherent in nature [1], maintain them in culture for at least 14 days with bi-weekly medium changes [2]. 14 days post-adherence, cells will reach maturation and can be used for experiments [3].
2.11.1. LAB MEDIA: Figure 1C
2.11.2. Talent changing the medium on adherent cells.
2.11.3. Image of matured cells. Authors: Would you like to show an image of matured cells 14 days post-adherence. If yes, please upload such an image to your project page.
3. Microglia and Neurons Co-culture
3.1. To establish a co-culture of microglia and neurons, plate 30-day old differentiated cortical neurons on top of microglial cultures at a density of 50,000 cells per square centimeter [1-TXT]. To improve cell adherence, supplement the medium with 1 microgram per milliliter of laminin [2].
3.1.1. WIDE: Talent adding cortical neurons on top of microglial cultures in a culture dish. TEXT: See text for cortical neuron differentiation details
3.1.2. Talent adding laminin to the medium.

3.2. Maintain the cultures in a mix of 50% adherent medium and 50% neuronal medium [1]. Change half of the medium bi-weekly until Day 60, which is when the neurons are ready for experimentation [2].
3.2.1. Talent adding a mix of 50% adherent medium + 50% NM.
3.2.2. Talent changing the medium.

4. Calcium Imaging
4.1. For calcium imaging, incubate the microglia and neurons co-culture in freshly prepared medium with 3 micromolar Fluo-4AM (fluo-four-A-M) dye [1] for 30 minutes at 37 degrees Celsius [2]. After incubation, rinse the cells with PBS [3], then add live-cell imaging solution to the cells [4]. Authors: Which medium is used here?
4.1.1. WIDE: Talent adding freshly prepared medium containing dye solution to the co-culture.
4.1.2. Talent placing culture plate in the incubator.
4.1.3. Talent rinsing the cells with PBS.
4.1.4. Talent adding live-cell imaging solution to the cells.

4.2. Next, using a confocal microscope equipped for live-cell imaging [1], obtain time-lapse images at 40x for 2 minutes. Activity can be recorded at baseline, with exposure to 15 millimolar glutamate, or during depolarization with 5 millimolar potassium chloride [2]. 
4.2.1. Talent at microscope selecting the field for imaging with monitor visible in frame.
4.2.2. SCREEN: To be uploaded by Authors: Time lapse images being obtained at 40x for 2 mins during baseline, 15 mM glutamate exposure, and during depolarization with 5 mM potassium chloride.

4.3. To measure the fluorescence intensity over time for individual cell bodies, open ImageJ [1] and use the selection tool to select individual regions of interest or ROI (r-o-i) surrounding each cell body. Then, open the ROI Manager and press Add to add the selected ROI. Continue to add new selections to the ROI manager [2].
4.3.1. Talent at computer clicking on the ImageJ software icon with monitor visible in frame.
4.3.2. SCREEN: To be uploaded by Authors: Clicking on selection tool, selecting ROI of a cell body, opening ROI Manager and pressing Add, new selections being added to the ROI manager 

4.4. When the desired number of cell bodies has been added to the ROI manager, select them all and use the Multi-Measure tool to measure the Mean Gray Area [1].
4.4.1. SCREEN: To be uploaded by Authors: All added ROIs being selected, Multi-Measure tool being used, Mean Gray Area being measured.

4.5. Finally, determine the fluorescence intensity ratio, F by F0 (F-zero). F by F0 can be graphed over time to examine spontaneous activity in neurons or examined at the maximum fluorescent intensity in the setting of stimulation [1].
4.5.1. SCREEN: To be uploaded by Authors: F/F0 being determined, F/F0 being plotted over time, F/F0 being examined at maximum fluorescent intensity 

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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot 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: 168. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 
5. Results: Effects of Microglia on Cortical Neurons in Microglia/Neurons Co-cultures

5.1. Microglia generated from this adapted protocol exhibited typical ramified microglial morphology [1]. Immunocytochemistry staining confirmed the expression of microglial markers [2] CD11c (C-D-eleven-C) [3], P2RY12 (P-two-R-Y-twelve) [4], TMEM119 (T-M-E-M-one-one-nine) [5], and IBA1 (I-ba-one) [6]. Authors: Please check that the pronunciation guides for all the microglial markers are correct.
5.1.1. LAB MEDIA: Figure 1C
5.1.2. LAB MEDIA: Figure 1D
5.1.3. LAB MEDIA: Figure 1D Video Editor: Please emphasize the CD11C image
5.1.4. LAB MEDIA: Figure 1D Video Editor: Please emphasize the P2RY12 image
5.1.5. LAB MEDIA: Figure 1D Video Editor: Please emphasize the TEMEM119 image
5.1.6. LAB MEDIA: Figure 1D Video Editor: Please emphasize the IBA1 image

5.2. Cells with nuclei expressing these microglial markers were quantified [1]. CD11c was expressed in 63% of the cells [2], P2RY12 in 60% [3], IBA1 in 65% [4], and TMEM119 in 44% [5].
5.2.1. LAB MEDIA: Figure 1E
5.2.2. LAB MEDIA: Figure 1E Video Editor: Please emphasize the CD11C bar
5.2.3. LAB MEDIA: Figure 1E Video Editor: Please emphasize the P2RY12 bar
5.2.4. LAB MEDIA: Figure 1E Video Editor: Please emphasize the IBA1 bar
5.2.5. LAB MEDIA: Figure 1E Video Editor: Please emphasize the TMEM119 bar


5.3. A representative image of cortical neurons and microglia in co-culture visualized using confocal microscopy is shown here [1]. In these co-cultures, 32.5% of the cells were positive for P2RY12 [2] and 37.7% of the cells were positive for microtubule associated protein 2 [3]. 
5.3.1. LAB MEDIA: Figure 2A
5.3.2. LAB MEDIA: Figure 2C Video Editor: Please emphasize the microglia bar
5.3.3. LAB MEDIA: Figure 2C Video Editor: Please emphasize the neurons bar 

5.4. Dendritic spines were quantified in the co-cultured cortical neurons [1]. Cortical neurons co-cultured with microglia treated with interferon gamma [2] exhibited no significant differences in spine count [3], spine length [4], and neurite length [5] when compared to cortical neurons co-cultured with untreated microglia [6].
5.4.1. LAB MEDIA: Figure 2B
5.4.2. LAB MEDIA: Figure 2D Video Editor: Please emphasize the IFN-γ marked grey bars in each graph
5.4.3. LAB MEDIA: Figure 2D Video Editor: Please emphasize the spine/50µm graph and keep the IFN-γ marked grey bar emphasized in this graph
5.4.4. LAB MEDIA: Figure 2D Video Editor: Please emphasize the spine length graph and keep the IFN-γ marked grey bar emphasized in this graph
5.4.5. LAB MEDIA: Figure 2D Video Editor: Please emphasize the neurite length graph and keep the IFN-γ marked grey bar emphasized in this graph
5.4.6. LAB MEDIA: Figure 2D Video Editor: Please emphasize the NT marked black bars in each graph 

5.5. Cortical neurons co-cultured with microglia treated with interferon gamma and stained with a calcium fluorescence indicator [1] showed significant reduction in fluorescence intensity after stimulation with glutamate [2] compared to neurons co-cultured with untreated microglia [3]. 
5.5.1. LAB MEDIA: Figure 2E, 2F Video Editor: Please emphasize the IFN-γ  panels in the bottom row in Figure 2E
5.5.2. LAB MEDIA: Figure 2E, 2F  Video Editor: Please emphasize the IFN-γ/+Glutamate (bottom right) image in Figure 2E and the IFN-γ marked grey bar in Figure 2F
5.5.3. LAB MEDIA: Figure 2F Video Editor: Please emphasize the NT/+Glutamate (top right) image in Figure 2E and the NT marked black bar in Figure 2F

Conclusion
1. [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.
1.1. 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?
1.2. 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?
1.3. 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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