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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:  20
Number of Shots:  53 

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 animal subjects have been approved by the Committee for Ethics in Research of Universidade Federal de São Paulo.


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. Astrocyte Isolation and Culture
2.1. To begin with [1], cut the cortical tissue isolated from the euthanized mouse into small pieces with a curved micro scissor [2]. Wash the tissue pieces three times with 1 milliliter of HBSS (H-B-S-S) by pipetting up and down [3]. 
2.1.1. WIDE: Establishing shot of talent in front of the laminar flow hood.
2.1.2. Talent cutting the cortical tissue in small pieces.
2.1.3. Talent washing the tissue with HBSS.

2.2. Once the tissue settles down, remove the HBSS [1], and add fresh HBSS [2-TXT]. After removing HBSS added for the third time, add 1 milliliter of 0.05% trypsin and incubate for 5 minutes at 37 degrees Celsius [3].
2.2.1. Talent removing the HBSS.
2.2.2. Talent adding fresh HBSS. TEXT: Repeat this process two more times.
2.2.3. Talent adding trypsin to the tissue.

2.3. For mechanical tissue dissociation, gently pipette the tissue-trypsin mixture up and down 15 times [1]. Next, transfer the dissociated mixture to a 15-milliliter conical tube [2] and add an equal volume of FBS (F-B-S) to neutralize trypsin activity [3].
2.3.1. Talent pipetting the tissue-trypsin mixture up and down.
2.3.2. Talent transferring the dissociated mixture to a 15-milliliter conical tube.
2.3.3. Talent adding FBS in the tube containing dissociated mixture.

2.4. Filter the suspension through a 0.4-micrometer cell strainer filter to remove non-dissociated fragments [1]. Wash the filter with 1 milliliter of astrocytes medium [2]. Pellet down the filtered cell suspension by centrifugation [3-TXT].
2.4.1. Talent adding suspension to the filter.
2.4.2. Talent adding astrocyte medium to the filter.
2.4.3. Talent placing the tube in the centrifuge. TEXT: Centrifugation: 200 x g, 25 °C, 5 min

2.5. After discarding the supernatant, suspend the cell pellet in 1 milliliter of astrocytes culture medium [1]. Transfer the cell suspension to a T25 (T-twenty five) culture flask [2], make up the total medium volume of 3.5 milliliters [3], and incubate the cells at 37 degrees Celsius and 5% carbon dioxide [4].
2.5.1. Talent resuspending the cell pellet.
2.5.2. Talent transferring the cell suspension to a T25 culture flask. 
2.5.3. Talent adding medium in the flask.
2.5.4. Talent placing the flask in the incubator. 
3. Astrocytes-laden Gelatin/GelMA/Fibrinogen Bioink Preparation
3.1. For obtaining the fibrinogen at the final concentration of 3 milligrams per milliliter, transfer 0.9 milliliters of 10 milligrams per milliliter fibrinogen solution to the gelatin-gelatin-methacryloyl solution [1]. 
3.1.1. WIDE: Talent adding fibrinogen solution to the gelatin/GelMA solution.

3.2. For obtaining the photoinitiator at the final concentration of 0.5% weight by volume, add 0.015 grams of photoinitiator to the prepared gelatin- gelatin-methacryloyl-fibrinogen solution [1]. After vortexing, keep the solution at 40 degrees Celsius protected from light to avoid PI degradation [2].
3.2.1. Talent adding photoinitiator to the gelatin/GelMA/fibrinogen solution.
3.2.2. Talent vortexing the tube.

3.3. Next, filter the solution through a 0.2-micrometer filter into a sterile 15-milliliter conical tube [1]. Transfer 980 microliters of the biomaterial solution to a 15-milliliter conical tube [2]. Dilute laminin in saline solution to obtain a stock solution of 100 micrograms per milliliter [3].
3.3.1. Talent adding the solution to the filter.
3.3.2. Talent adding biomaterial solution to a conical tube.
3.3.3. Talent diluting laminin solution.

3.4. For obtaining the laminin at the final concentration of 2 micrograms per milliliter, add 20 microliters of diluted laminin to the tube containing bioink [1]. Mix gently by pipetting up and down, avoiding bubbles, and keep the bioink solution at 37 degrees Celsius until ready to get mixed with the cells [2-TXT].
3.4.1. Talent adding diluted laminin to the tube containing bioink.
3.4.2. Talent mixing the solution by pipetting. TEXT: Remove bubbles by centrifugation.

3.5. Trypsinize the primary astrocytes with 0.05% trypsin for 5 minutes [1-TXT] and neutralize the trypsin activity with FBS at a ratio of 1 to 1 [2]. Then, transfer the cells to a 15-milliliter conical tube [3] and centrifuge at 200 times g for 5 minutes [4].
3.5.1. Talent adding trypsin solution to the cells. TEXT: Use astrocytes from passages 1 to 3
3.5.2. Talent adding FBS to the trypsinized cells.
3.5.3. Talent transferring the cells to a 15-milliliter conical tube.
3.5.4. Talent placing the tube in the centrifuge.

3.6. After counting the cells, transfer 1 x 106 cells to a different conical tube and centrifuge as demonstrated [1]. Leave only 200 microliters of the supernatant in the tube and suspend the cell pellet by gently tapping the bottom of the conical tube [2].
3.6.1. Talent transferring the cell suspension in a new tube.
3.6.2. Talent tapping bottom of the conical tube.

3.7. To obtain a final concentration of 1 x 106 cells per milliliter, transfer 1 milliliter of gelatin- gelatin-methacryloyl-fibrinogen solution to the tube containing the cells [1] and homogenize by gently pipetting up and down [2].
3.7.1. Talent adding 1 mL of gelatin/GelMA/fibrinogen solution to the tube containing the cells.
3.7.2. Talent mixing by pipetting.
4. Bioprinting Syringe Preparation and Bioprinting
4.1. Use a 1000-microliter pipette to slowly transfer the astrocytes-laden gelatin-gelatin-methacryloyl-fibrinogen bioink solution to a 5-milliliter plastic syringe avoiding bubble formation [1]. Connect a sterile 22-Gauge blunt needle to the syringe [2]. 
4.1.1. Talent transferring the astrocytes-laden gelatin/GelMA/fibrinogen bioink to a 5 mL plastic syringe. 
4.1.2. Talent connecting the needle to the syringe. 

4.2. Connect the syringe to the bioprinter printhead [1] and manually flush the bioink to remove the remaining bubbles [2].
4.2.1. Talent connecting the syringe to the bioprinter printhead.
4.2.2. Talent manually flushing the bioink.

4.3. To conduct bioprinting, place a 35-millimeter culture dish on the bioprinter table [1], position the needle 0.1 millimeters away from the culture dish surface to allow movement of the needle [2], and press the Print button [3].
4.3.1. Talent placing a 35 mm culture dish on the bioprinter table.
4.3.2. Talent positioning the needle 0.1 mm away from the culture dish surface.
4.3.3. Talent pressing the print button.

4.4. Once the bioprinting over, ensure that the syringe moves away from the dish [1] and close the culture dish [2].
4.4.1. The syringe is moving away from the dish.
4.4.2. Talent placing the lid on the culture dish.
5. Bioprinted Construct and Culture Crosslinking
5.1. Place the culture dish under UV light for gelatin-methacryloyl crosslinking [1-TXT]. Use a sterile spatula to transfer the bioprinted construct to a 24-well plate [2]. Add 500 microliters of thrombin-calcium chloride solution and leave for 30 minutes to allow fibrin crosslinking [3].
5.1.1. Talent placing the plate under UV light. TEXT: Incubation under UV light: at 2 mW/cm2, 60 s up; 60 s down.
5.1.2. Talent transferring the bioprinted construct to a 24-well plate.
5.1.3. Talent adding thrombin/CaCl2 solution in the wells.

5.2. After removing the crosslinking solution, wash the construct with 2 milliliters of PBS [1]. Then, replace the PBS with 1 milliliter of astrocytes culture medium [2], incubate at 37 degrees Celsius and 5% carbon dioxide, and change the medium every 3 days [3].
5.2.1. Talent washing the construct with 2 mL of PBS.
5.2.2. Talent adding astrocytes culture medium to the wells.
5.2.3. Talent placing the plate in the incubator.
6. Astrocytes Viability Assessment
6.1. Use a spatula to transfer the bioprinted construct to a 35-millimeter culture dish [1]. Wash the construct with 1 milliliter of PBS [2]. Deposit 100 microliters of the Live-Dead reagent over the construct [3] and keep it at 37 degrees Celsius for 30 minutes, keeping it protected from light [4].
6.1.1. Talent transferring the bioprinted construct to a 35 mm culture dish.
6.1.2. Talent washing the construct with PBS.
6.1.3. Talent adding the Live-Dead reagent over the construct.
6.1.4. Talent placing the plate in the incubator.

6.2. After removing the Live-Dead reagent, wash the construct with PBS as demonstrated [1]. Transfer the sample to a confocal dish and observe the cells within the construct under a confocal microscope using 488 and 570 nanometers excitation for image acquirement [2].
6.2.1. Talent washing the construct with PBS.
6.2.2. Talent transferring the sample to a confocal dish.


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

7. Results: 3D Bioprinted Astrocyte Cell Viability and Morphology Assessment
7.1. After 3D bioprinting, the integrity of the bioprinted scaffold was estimated [1], and the formation of a well-defined structure was observed with cells entrapped within the biomaterial [2].
7.1.1. LAB MEDIA: Figure 3C, D, and E
7.1.2. LAB MEDIA: Figure 3C

7.2. After bioprinting and crosslinking processes, most cells presented round morphology when the construct was incubated with an astrocyte medium [1].
7.2.1. LAB MEDIA: Figure 3D

7.3. The bioprinted scaffolds maintained integrity after 7 days of incubation, and although some round cells were observed, many astrocytes spread throughout the construct, presenting astrocytic morphology and interconnection [1].
7.3.1. LAB MEDIA: Figure 3E

7.4. The cell viability was evaluated right after bioprinting [1], and results showed that at the lower speed, viable cells represented up to 74% of total cells [2], being significantly higher than cells bioprinted at the higher speed [3].
7.4.1. LAB MEDIA: Figure 4A
7.4.2. LAB MEDIA: Figure 4A Video editor: Please emphasize the first bar at 400 mm/min.
7.4.3. LAB MEDIA: Figure 4A Video editor: Please emphasize the second and third bar at 400 and 800 mm/min.

7.5. The viability of bioprinted astrocytes was normalized to 2D cultured astrocytes [1], and the results indicated that on the 7th day, the bioprinted astrocytes had significantly increased viability [2].
7.5.1. LAB MEDIA: Figure 4B
7.5.2. LAB MEDIA: Figure 4B Video editor: Please emphasize the bar at Day 7.

7.6. Immediately after the bioprinting [1], the astrocytes showed round morphology in live dead assay [2]. After 1 week, the astrocytes spread throughout the construct and presented a distinct morphology of cells [3] identical to 2D culture [4].
7.6.1. LAB MEDIA: Figure 4C
7.6.2. LAB MEDIA: Figure 4C i
7.6.3. LAB MEDIA: Figure 4C ii
7.6.4. LAB MEDIA: Figure 4C iii

7.7. The 3D bioprinted astrocytes were characterized by Immunofluorescence [1]. After 7 days of incubation, in the bioprinted construct, highly dense astrocytes with a star-like morphology were observed [2].
7.7.1. LAB MEDIA: Figure 5
7.7.2. LAB MEDIA: Figure 5A 

7.8. The bioprinted astrocytes cells expressed the specific astrocytes marker glial fibrillary acidic protein indicates retainment of astrocytic phenotype after 7 days of bioprinting, and these results indicate that the bioink composition provided a biocompatible microenvironment to promote astrocytes’ adhesion, spread, and growth [1].
7.8.1. LAB MEDIA: Figure 5B



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.



 2021, Journal of Visualized Experiments		Page 9 of 9
image1.png




