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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 (through a camera port or one of the oculars). Please list the make and model of your microscope.
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. 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:  19
Number of Shots:  46

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. Mice were humanely sacrificed according to Assessment and Accreditation of Laboratory Animal Care (AAALAC) and American Association for Laboratory Animal Science (AALAS) guidelines, using protocols approved by the Texas A&M University institutional animal care and use committee (IACUC).

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.  Mice bone marrow harvest and culture of BMDMs
2.1. To begin, lay the euthanized mouse on its ventral side [1], cut the skin and peritoneal layer, and gently peel off the legs [2]. Separate both hind legs and place the whole leg in an empty 50 milliliter conical tube on ice [3].
2.1.1. WIDE: Establishing shot of talent positioning the mouse.
2.1.2. Talent cutting the skin and peritoneal layer, then peeling off the mouse legs
2.1.3. Talent placing leg in tube 
2.2. Harvest the femur by cutting off the tibia from each leg with scissors and laboratory paper [1]. Place harvested and cleaned femurs in a 10-centimeter plate on ice containing a piece of laboratory paper saturated with tissue culture medium or PBS [2].
2.2.1. Talent harvesting femur
2.2.2. Talent placing femur in plate 

3. Marrow flush
3.1. To flush marrow from femurs, use a 3-milliliter syringe filled with PBS with a 23-gauge needle [1]. Use scissors to expose the marrow by cutting the very end of the femur at both epiphyses [2], then insert needle tip into the femur and gently flush marrow out into a 10-centimeter dish [3].
3.1.1. Talent filling the syringe with PBS
3.1.2. Talent cutting to expose femur
3.1.3. Talent flushing the marrow 
3.2. Run the needle through the entire length of the femur, and flush until the bone color turns white [1]. Flush all femurs and pool bone marrow in the dish. Use a needle to break up any visible clumps [2] and strain the marrow into a 50-milliliter conical tube [3].
3.2.1. Talent flushing the marrow
3.2.2. Talent breaking up the clumps
3.2.3. Talent straining marrow into tube

4. RBC lysis
4.1. Spin marrow at 190 times g for 10 minutes [1], then aspirate the supernatant [2]. Resuspend the pellet in 4 milliliters of ACK lysis buffer with a pipette and allow the lysis buffer to work for 5 minutes at room temperature [3].
4.1.1. Talent putting tubes in centrifuge
4.1.2. Talent aspiring supernatant 
4.1.3. Talent resuspending the pellet and keeping it at room temperature
4.2. Add 4 milliliters of tissue culture medium RPMI-C supplemented with 2-mercaptoethanol, gentamicin, streptomycin, and 10% FCS to the marrow suspension [1-TXT] and spin at 1300 times g for 10 minutes [2].
4.2.1. Talent adding medium to the tube TEXT: RPMI-C 10% (RPMI 1640 –GlutaMAX)
4.2.2. Talent keeping the tubes for centrifugation
4.3. Strain again to remove RBC debris [1] and re-suspend in a small volume of RPMI-C 10% for counting. Count the cells with a cell counter [2].
4.3.1. Talent straining to remove RBC debris
4.3.2. Talent resuspending the pellet

5. The day before the metabolic flux analyzer assay: seeding and polarization of the cells for the glycolytic test
5.1. Warm up the Metabolic Flux Analyzer to 37 degrees Celsius and hydrate a cartridge by adding 200 microliters of a Calibrant Solution [1], then incubate the cartridge in a non-carbon dioxide incubator overnight [2]. 
5.1.1. Talent adding calibrant solution to cartridge
5.1.2. Talent incubating the cartridge
5.2. Design the plate map on the software in the default glycolysis stress test-acute injection, by following the instruction of the test [1]. Click on the software icon, and then click on Glycolysis stress-acute injection test. On the group definition icon, generate group names [2].
5.2.1. Talent sitting in front of the computer
5.2.2. SCREEN: Software icon clicked, glycolysis stress-scute injection test clicked, then group definition icon clicked. Authors: Would you like to submit screen capture videos for the SCREEN shots? If so, please use our screen capture guidelines and upload the videos to your project page: https://www.jove.com/account/file-uploader?src=18897543.
5.3. There are five measurement cycles with a duration of 18 minutes and four injections. Change the injection of port A to Glucose, port B to Oligomycin, Port C to Rotenone and antimycin A, and Port D to 2DG [1]. 
5.3.1. SCREEN: Talent setting the port-injections
5.4. Re-suspend the cells in RPMI-C 10% medium [1] and seed 50,000 cells per well in a Metabolic Flux Analyzer microplate in a final volume of 100 microliters [2-TXT]. Allow the cells to sit at room temperature for 45 minutes to avoid the edge effect [3].
5.4.1. Talent resuspending the cells 
5.4.2. Microplate with seeded cells TEXT: A1, A12, H1, and H12; Add media only, no cells
5.4.3. Talent incubating the plate at room temperature
5.5. Add 10 nanograms per microliter LPS to polarize the naïve macrophages towards M1-like cells and add 20 nanograms per microliters of IL-4 to polarize them towards M2-like cells, using at least 3 to 6 wells per condition [1]. Check the cells under the microscope and place the plate in an incubator [2-TXT].
5.5.1. Talent adding solution to the wells of microplate
5.5.2. Talent putting the plate in the incubator TEXT: 37 °C and 5% CO2 for 24 hours.

6. Day of the assay: Running the acute glycolytic test on polarized macrophages 
6.1. Open the saved Glycolysis stress assay template from the software. The default Acute Glyco-Stress Test has 3 minutes of mix and measurement before each injection [1].
6.1.1. SCREEN: Talent opening glycolysis stress assay template 
6.2. Check the template and the assay details, then click on Run [1]. Remove the Sensor Cartridge from the non-carbon dioxide incubator and insert it in the instrument in a way that the A1 well of the cartridge plate falls into the top left corner of the insertion panel of the machine [2].
6.2.1. SCREEN: Talent clicking on Run
6.2.2. Talent inserting the cartridge in the instrument
6.3. After finishing the calibration by 20 to 45 minutes, the device will eject the plate containing the calibrant solution and will hold the sensor cartridge [1]. Remove the calibrant-containing plate [2].
6.3.1. Device ejecting the plate
6.3.2. Talent removing the calibrant containing plate
6.4. Remove the cell plate from the non-carbon dioxide incubator, remove the plate lid, and insert it in the machine [1] and Click on Run [2]. When the assay is done, the machine will eject the cell plate and the sensor cartridge [3].
6.4.1. Talent inserting the plate in the machine
6.4.2. Talent clicking on Run
6.4.3. Machine ejecting the cell plate and cartridge
6.5. Remove the media from the plate and freeze it at minus 20 degrees Celsius for further normalization [1]. Use the commercial cell proliferation assay kit for normalizing the cells. Add 1 milliliter of lysis buffer to 19 milliliters of nuclease-free distilled water [2], then add 100 microliters of GR working solution [3].
6.5.1. Talent removing the media from the plate
6.5.2. Talent adding lysis buffer to water
6.5.3. Talent adding GR solution
6.6. Once the cells are thawed, add 200 microliters of the solution to each well and incubate for 5 minutes at room temperature [1]. Then, use a plate reader to measure the fluorescence in 480 nanometer excitation and 520 nanometer emission wavelengths [2].
6.6.1. Talent adding solution to the well
6.6.2. Talent putting the plate in the plate reader
6.7. Normalize the cells on the normalization panel of the software [1] based on naïve macrophages cell count. Consider the average of the naïve macrophages as 1 by dividing the cell number of each well by the average cell number of naïve macrophages and apply them to all macrophages [2].
6.7.1. SCREEN: Normalization panel of the software
6.7.2. Talent using the software



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

7. Results: Polarization and glycolytic characterization of bone marrow-derived macrophages 
7.1. To understand the glycolytic parameters of cells, the OXPHOS pathway was minimized by using oligomycin and Rot/AA. [1]. After injection of glucose from port A, an increased Extracellular Acidification Rate, or ECAR (spell out), indicated the rate of glycolysis  [2]. Authors: How to pronounce OXPHOS and Rot/AA?
7.1.1. LAB MEDIA: Figure 4
7.1.2. LAB MEDIA: Figure 4C Video editor: Please highlight the measurements 4,5 and 6 (glycolysis) part of the graph
7.2. Injection of oligomycin from port B and Rot/AA from port C resulted in the inhibition of the electron transport chain and increased amounts of ECAR, indicating glycolytic capacity and the compensatory glycolysis rates of the cells [1].
7.2.1. LAB MEDIA: Figure 4C Video editor: Please highlight the measurements 7,8 and 9 (glycolytic capacity) part of the graph
7.3. Generally, polarized macrophages have more glycolytic activities compared to M0 macrophages. In the first three measurements, which correspond to non-glycolytic activity, polarized macrophages do not show a significant difference because the media does not have any sources of glucose or pyruvate [1]. 
7.3.1. LAB MEDIA: Figure 5A Video editor: Please highlight the first three measurements of the graph till the glucose line
7.4. After injection of glucose, M1-like BMDMs demonstrated the highest levels of glycolysis compared to M0 and M2-like BMDMs [1].
7.4.1. LAB MEDIA: Figure 5A Video editor: Please highlight the three measurements of the graph from glucose line to oligo M line
7.5. After oligomycin injection, LPS-induced M1-like BMDMs again have the highest glycolytic capacity [1]. Injection of Rot/AA completely shut down the OXPHOS and there was a slightly higher increase in the ECAR levels, indicating compensatory glycolysis [2]. 
7.5.1. LAB MEDIA: Figure 5A Video editor: Please highlight the three measurements of the graph from oligo M line to Rot/AA line
7.5.2. LAB MEDIA: Figure 5A Video editor: Please highlight the three measurements of the graph from Rot/AA line to 2DG line

7.6. Finally, 2DG, a competitive inhibitor of glucose, completely shut down the Glycolysis pathway [1].
7.6.1. LAB MEDIA: Figure 5A Video editor: Please highlight the last three measurements of the graph from 2DG line





Conclusion
8. [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.
8.1. 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?
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.
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.

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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