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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: 21
Number of Shots: 30

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. All experiments were carried out in compliance with European Union and German laws and with the approval of the TU Dresden and the Landesdirektion Sachsen Ethics Committees. All live imaging in vivo and glucose injections, as well as experimental procedures, were performed with zebrafish larvae as stated in the animal protection law. 


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. Zebrafish Larvae Mounting

2.1. For zebrafish larvae mounting, add 500 microliters of low melting agarose to a glass bottom Petri dish containing 3-5 anesthetized, adult, double transgenic zebrafish [1-TXT] and use micro-tweezers to gently move the fish so that the left side of each fish is in direct contact with the dish bottom [2]. 
2.1.1. WIDE: Establishing shot for talent adding agarose to the dish TEXT: i.e., Tg(ins:cdt1-mCherry;cryaa:CFP); Tg(ins:GCaMP6s;cryaa:mCherry)
2.1.2. Talent moving the fish in the dish

2.2. Remove any excess agarose [1] and allow the agarose to solidify for 1-3 minutes until the agarose becomes slightly opaque in appearance [2].
2.2.1. Excess agarose being removed 
2.2.2. Shot of solidified agarose 

2.3. Then use micro-tweezers to carefully remove agarose from around the heart of each zebrafish [1] and add 500 microliters of E2 (E-2) medium supplemented with 0.04% Tricaine and 20-micromolar PTU (P-T-U) to the dish [2-TXT]. 
2.3.1. Talent removing the agarose around the area of the heart
2.3.2. Medium being added to dish TEXT: PTU: 1-pheniyl-2-thiourea

3. Glucose Injection Preparation 

3.1. To perform a glucose injection, mount a capillary holder loaded with a glass capillary containing 25-millimolar D-glucose solution into a 3D manipulator that allows fine movement control in the x, y, and z directions [1-TXT] and place the dish of mounted larvae carefully onto the plate holder of a confocal microscope [2] 
3.1.1. WIDE: Talent mounting capillary holder into the 3D manipulator TEXT: See text for capillary loading details
3.1.2. Talent placing the dish on the plate holder

3.2. Select a 10x, 0.8 numerical aperture air objective [1] and orient the zebrafish with the heart sides facing the capillary and the 3D manipulator [2]. Use the red fluorescence to center an islet in the field of view [3].
3.2.1. Talent selecting the objective lens
3.2.2. Talent orienting the zebrafish
3.2.3. Talent at microscope, observing the red fluorescence, with monitor visible in frame

3.3. Using the 3D manipulator, move the glucose-filled capillary toward the heart of on larva [1] and, with the needle at a 20-30-degree angle, penetrate the skin, aiming for the pericardial cavity [2]. 
3.3.1. Talent moving the glass capillary toward the heart of the larvae
3.3.2. SCREEN: To be provided by Authors: Skin being penetrated

3.4. Carefully insert the capillary into the middle of the common cardinal vein and the sinus venosus around 100-200 microns from the heart atrium [1]. 
3.4.1. SCREEN: To be provided by Authors: Capillary being inserted 

3.5. When the capillary is within the sinus venosus, switch to a 40x, 1.2 numerical aperture water immersion objective and use the red and green dichromatic mirrors to locate the nuclear mCherry signal in the islet beta-cells to bring the islet into focus [2].
3.5.1. SCREEN: To be provided by Authors: Objective being selected, then nuclear mCherry signal being located/islet coming into focus

4. Calcium Imaging of beta-Cells

4.1. For simultaneous acquisition of the GCaMP6s (G-camp-six-S) and mCherry (M-cherry) fluorescence signaling in response to glucose injection, set the fluorescence capture parameters in the Smart Setup Menu [1-TXT] and adjust the focal plane along the z-axis of the islet to locate a plane that contains a majority of beta-cells [2].
4.1.1. WIDE: Talent setting the parameter with monitor visible in screen TEXT: See text for fluorescence parameter details
4.1.2. SCREEN: To be provided by Authors: Focal plane along the z-axis of islet being adjusted and plane with the majority of beta-cells being located

4.2. For a uniform identification of each individual cell, adjust the gain of the nuclear mCherry signal until the mCherry signal covers around 70% of the color histogram, the gain of the GCaMP6s signal so that the GCaMP6s signal covers at least 25% of the color histogram, and the gain of the transmitted light until the transmitted light covers 70% of the color histogram [1].
4.2.1. SCREEN: To be provided by Authors: Gain of the nuclear mCherry gain being adjusted, GCaMP6s gain being adjusted, then transmitted light gain being adjusted

4.3. In the Acquisition Mode, set the image resolution to 512 x 512 pixels, the zoom to 5, the line step to 3, the scan speed to 13, and the averaging line to 2-3. Select the Time-series option and set the Duration to 500 cycles with an acquisition rate of 150 milliseconds per frame [1].
4.3.1. SCREEN: To be provided by Authors: Imaging parameters being set 

4.4. When all of the imaging parameters have been set, start the imaging. After the first 50 frames have been acquired, use the micro-pump to inject the glucose [1].
4.4.1. SCREEN: To be provided by Authors: Images being captured, and glucose being injected after the first 50 frames

4.5. During the acquisition, keep an eye on the imaging, manually adjusting the x, y, and z coordinates to maintain the same focal plane throughout the analysis as necessary [1].
4.5.1. Talent adjusting the coordinates, with monitor visible in screen

5. Quantification of GCaMP Fluorescence Traces for Individual beta-cells

5.1. To extract the GCaMP fluorescent intensity, drag the images to be analyzed into FIJI [1] and click OK in the Bio-format Import Options window [2]. 
5.1.1. WIDE: Talent loading images into software, with monitor visible in screen
5.1.2. SCREEN: To be provided by Authors: OK being clicked

5.2. Click Analyze and Set Measurements, check the Integrated density box, and click on OK [1].
5.2.1. SCREEN: To be provided by Authors: Measurements being set

5.3. Open the Region of Interest Manager and use the Polygon tool to manually draw a polygon covering an area slightly larger than the cell nucleus. Include some of the cytoplasmic area of the cell to ensure a proper single-cell quantification of the calcium response [1].
5.3.1. SCREEN: To be provided by Authors: ROI manager being opened, and polygon being drawn over the area of the cells 

5.4. Confirm that the position of the region of interest is consistent over the frames, adjusting the region of interest as necessary, and click Add-t to add the selected region to the Region of Interest Manager [1].
5.4.1. SCREEN: To be provided by Authors: ROI position being checked, Region being adjusted, Add[t] being clicked/region being added 

5.5. To quantify the GCaMP signal, click Image, Colors, and Split Channels and select Green Channel. In the Region of Interest Manager, select all of the areas to be analyzed and click More and Multi Measure. Save the results [1].
5.5.1. SCREEN: To be provided by Authors: Image, Colors, Split Channels, and Green Channel being selected, then areas, More and Multi Measure being selected and results being saved

5.6. To perform a single-cell analysis, remove the background fluorescence [1-TXT].
5.6.1. SCREEN: To be provided by Authors: Background fluorescence being removed TEXT: Background fluorescence = Minimum value registered for each cell (FMIN)

5.7. Then divide each value by the highest intensity value over the recordings for each cell to normalize the fluorescence values [1-TXT]. 
5.7.1. SCREEN: To be provided by Authors: At least one value being divided/Fmin-Fmax difference being calculated TEXT: Normalized fluorescence = (FT - FMIN)/(FMAX - FMIN)

5.8. When all of the single-cell fluorescence values have been acquired, export the fluorescent values to a spreadsheet and plot the fluorescent traces [1]. 
5.8.1. SCREEN: To be provided by Authors: Values being exported and traces being plotted




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: 96. (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.

6. Results: In Vivo Calcium Imaging and Glucose Stimulation of Zebrafish Pancreatic beta-Cells
[bookmark: _Hlk65667452]
6.1. In this representative analysis, the glucose-induced calcium influx was recorded for all of the beta-cells within the imaging plane as demonstrated [1].
6.1.1. LAB MEDIA: Supplemental movie 1
 
6.2. Changes in the GCaMP6s signal were then plotted for each individual beta-cell [1] to allow comparison of the time of response from the glucose injection to the increase in fluorescence by 25% above the baseline for each cell [1].
6.2.1. LAB MEDIA: Figure 3B magnified graph only
6.2.2. LAB MEDIA: Authors: Please upload 3B as a separate image file without the square and lines indicating the magnified graph of the normalized data to your project page

6.3. In this experiment [1], the beta-cells [2] demonstrated a coordinated glucose-induced influx of calcium within 7.5 seconds of the glucose injection [3].
6.3.1. LAB MEDIA: Figure 3A
6.3.2. LAB MEDIA: Figure 3A Video Editor: please emphasize red cells in -5 s image
6.3.3. LAB MEDIA: Figure 3A Video Editor: please emphasize green signal in 7.5 s image

6.4. Using a time resolution of 150 milliseconds per frame [1], the individual time of response for each cell can be estimated [2].
6.4.1. LAB MEDIA: Figure 3C
6.4.2. LAB MEDIA: Figure 3C Video Editor: please emphasize T25 column



Conclusion
7. [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.
7.1. 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?
7.2. 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?
7.3. 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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