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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?  Yes  
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?  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: 26
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.

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. Procedures involving animal subjects have been approved by the Administration of the Republic of Slovenia for Food Safety, Veterinary Sector and Plant Protection.
1.9. 

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.  Injection of Pancreas with Agarose 

2.1. To prepare for the injection of agarose into the mouse pancreas, fill a 5-milliliter syringe with 40-degree Celsius liquid agarose [1] and equip the syringe with a 30-gauge needle [2]. After carefully covering the needle with a cap, place the syringe needle-end down with the entire volume of agarose below the water surface into a 40-degree Celsius water bath [3-TXT]. 
2.1.1. WIDE: Establishing shot for talent filling the syringe
2.1.2. Talent adding needle to syringe
2.1.3. Talent placing needle into water bath TEXT: Secure syringe with stabilizing lead ring

2.2. Bubble a bottle of extracellular solution with carbogen continuously on ice at 1.5 milliliters per minute at barometric pressure and room temperature to ensure oxygenation and a pH of 7.4 [1-TXT].
2.2.1. Shot of ECS bubbling TEXT: See text for all solution preparation details

2.3. To perform the agarose injection, place a euthanized adult mouse under a stereo microscope [1] and access the mouse abdomen via laparotomy [2]. Gently move the gut to the left side of the mouse to expose the common bile duct [3] and use forceps to slightly lift the duodenal end of the duct to locate the papilla of Vater [3].
2.3.1. Talent placing mouse under microscope Videographer: More Talent than mouse in shot
2.3.2. SCOPE: Incision being made
2.3.3. SCOPE: Gut being moved/duct being exposed
2.3.4. SCOPE: Duct being lifted/papilla being exposed

2.4. Use a hemostat to clamp the bile duct at the duodenal papilla to prevent the leakage of agarose from the duct into the duodenum [1] and use small sharp forceps to reach under the common bile duct to break the membrane that attaches the duct to the pancreatic tissue [2].
2.4.1. SCOPE: Duct being clamped
2.4.2. SCOPE: Duct being reached under/membrane being broken

2.5. After clearing as much fat and connective tissue from the duct [1], place the duct perpendicularly onto the tips of a pair of larger forceps [2] and, pressing firmly on the syringe plunger, inject the viscous liquid agarose into the proximal end of the common bile duct for 20-30 seconds [3].
2.5.1. SCOPE: Fat and connective tissue being cleared from the duct
2.5.2. SCOPE: Duct being placed onto forceps
2.5.3. SCOPE: Agarose being injected

2.6. When the tissue becomes whitish and slightly distended, remove the syringe [1] and slowly pour 20 milliliters of the bubbled ice-cold extracellular solution onto the pancreas to cool the tissue and to harden the agarose [2].
2.6.1. SCOPE: Shot of white, slightly distended duct, then syringe being removed
2.6.2. SCOPE: ECS being added to pancreas

3. Tissue Slice Preparation

3.1. To acquire pancreatic tissue slices, use forceps and fine tough-cut scissors to gently transfer the agarose-injected pancreas into a 100-millimter Petri dish containing 40-millimeter of ice-cold extracellular solution [1]. Swirl the dish to rinse the tissue [2] and transfer the pancreas into a second dish of ice-cold extracellular solution [3].
3.1.1. WIDE: Talent placing pancrease into dish
3.1.2. Dish being swirled
3.1.3. Talent placing the pancreas into Petri dish

3.2. Use the forceps and the tough-cut scissors to cut the whitish, well-injected section of the pancreas into up to six, 0.1-0.2-cubic centimeter pieces [1] and remove any remaining connective and fatty tissue from the tissue pieces [2].
3.2.1. Talent cutting the pancreatic tissues
3.2.2. Tissue being cleaned

3.3. Place the cleaned blocks into a 35-millimeter, non-sticky bottom-Petri dish containing approximately 5 milliliters of 40-degree Celsius liquid agarose [1] and immediately place the Petri dish on ice to cool the agarose [2].
3.3.1. Talent transferring the tissue blocks into liquid agarose
3.3.2. Talent placing the Petri dish on ice

3.4. When the agarose has hardened, hold the Petri dish upside down over the lid of a 100-millimeter Petri dish [1] and use one half of a razor blade to carefully cut into the margin between the lateral wall of the Petri dish and the agarose to remove the agarose from the dish [2].
3.4.1. Shot of hardened agarose, then dish being placed onto lid
3.4.2. Agarose being cut/being removed from dish

3.5. Use the razor blade to cut individual cubes, each containing one tissue block surrounded by agarose, from the freed agarose [1] and use cyanoacrylate glue to attach the blocks to the sample plate of a vibratome [2].
3.5.1. Talent cutting the agarose cubes
3.5.2. Talent pasting the blocks onto the sample plate

3.6. Fill the cutting chamber of the vibratome with 150 milliliters of ice-cold extracellular solution continuously bubbled with carbogen [1] and ice, including two, 10-milliliter-volume ice cubes made with extracellular solution supplemented with 6-millimolar glucose [2].
3.6.1. Talent filling the chamber with ECS
3.6.2. Talent adding ice cubes to the chamber

3.7. Mount a new razor blade [1] and screw-fix the sample plate onto the vibratome [2]. Set the slicer to 0.05-1 millimeter/second and 70 hertz to acquire 140-micron-thick agarose slices with a 20-100 square-millimeter surface area [3-TXT]. 
3.7.1. Talent mounting the razor blade onto the vibratome
3.7.2.  Talent fixing the sample plate
3.7.3. Talent setting the slicer TEXT: See text for slicing condition details

3.8. Then begin slicing, using a fine paint brush to carefully transfer each slice [1] into a 100-millimeter Petri dish filled with 40-milliliter of HEPES (heeps) buffer supplemented with 6-millimolar glucose [2]. 
3.8.1. Slice being collected with brush
3.8.2. Talent placing slice into buffer

4. Calcium Dye Preparation and Loading 

4.1. For calcium dye preparation, dissolve 50 micrograms of cell permeable calcium indicator dye, 7.5 microliters of DMSO (D-M-S-O), and 2.5 microliters of the poloxamer in 6.667 milliliter of HBS (H-B-S) in a 15-milliliter screw cap tube [1-TXT].
4.1.1. Talent adding the components to screw cap tube TEXT: HBS: HEPES buffered solution
 
4.2. Use a pipette to thoroughly mix the solution for 20 seconds [1] before submerging the tube in an ultrasonic bath chamber [2] and vortexing, each for 30 seconds [3]. Then aliquot 3.333 milliliters of the resulting calcium indicator dye solution into one 5-milliliter Petri dish per 10 slices of tissue to be labeled [4].
4.2.1. Talent mixing the solution
4.2.2. Talent keeping the tube in ultrasonic bath
4.2.3. Talent vortexing the tube
4.2.4. Talent adding the dye into fresh Petri dishes

4.3. For dye loading, use a thin, soft paint brush to transfer up to 10 tissues slices to each dish of dye solution [1] and place the dishes onto an orbital shaker for 50 minutes at room temperature and 40 revolutions per minute protected from light [2].
4.3.1. Talent placing the tissue slices in dye solution
4.3.2. Shot of dishes on shaker covered with foil

4.4. At the end of the incubation, transfer up to 20 stained slices into individual 60-milliliter Petri dishes filled with dye-free HBS [2].
4.4.1. Talent transferring the slices into fresh Petri dish

5. Calcium Imaging 

5.1. For calcium imaging by confocal microscopy, select a 20- or 25x magnification [1] and set the acquisition mode to time-lapse imaging, the pinhole to 100-200 microns, and the excitation and emission for the fluorophore used in the experiment [2-]. 
5.1.1. WIDE: Talent at microscope, selecting the appropriate magnification objective
5.1.2. Talent setting the imaging parameters, with monitor visible in frame 

5.2. Mount the recording chamber and perfusion system onto the temperature-controlled stage of the microscope [1] and position the inlet and outlet on the far edges of the recording chamber [2]. Set the inflow and outflow rates to 1-2 milliliters per minute [3].
5.2.1. Talent with recording chamber and perfusion system setup
5.2.2. Talent positioning the inlet and outlet
5.2.3. SCREEN: To be provided by Authors: Inflow and outflow rates being set

5.3. Set the temperature of the perfusion system to 37 degree Celsius [1] and initiate the perfusion with the non-stimulatory solution [2].
5.3.1. Talent setting the temperature
5.3.2. Talent initiating the perfusion 

5.4. To record the calcium dynamics of the tissue, place a single tissue slice into the recording chamber [1] and immobilize the tissue with a U-shaped platinum weight with taut nylon mesh [2-TXT]
5.4.1. Talent transferring the tissue slice into the recording chamber
5.4.2. Talent placing weight TEXT: Do not place threads over structure of interest

5.5. Use the brightfield option to locate the structure of interest [1] and use live imaging to position the studied structures into the field of view. To optimize the signal-to-noise ratio, adjust the laser power, detector amplification, and line averaging-binning while keeping the laser power minimal [2]. 
5.5.1. Talent locating the structure of interest
5.5.2. SCREEN: To be provided by Authors: Live imaging being selected then imaging parameters being set 

5.6. Adjust the focal plane to 15 microns below the cut surface to avoid recording from potentially damaged cells and acquire the images, setting the sampling frequency to 1-2 hertz to allow the initial detection of individual oscillations and recording a high-resolution image [1]. 
5.6.1. SCREEN: To be provided by Authors: Focal plane being adjusted, then image acquisition being started, and sample frequency being set/high resolution images being acquired

5.7. If available, use an online chart to obtain instant feedback on the preparation response, over-illumination, photobleaching, and mechanical drift. When all of the images have been acquired, save the data for later analysis [1]. 
5.7.1. SCREEN: To be provided by Authors: Shot of online chart, then data being saved



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: 221. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
6. Results: Calcium Dynamics in Acute Mouse Pancreatic Tissue Slices 
[bookmark: _Hlk65490653]
6.1. Here an example of an optimal tissue slice in which the cell permeable calcium indicator dye was successfully loaded into the pancreatic tissue slice can be observed [1]. 
6.1.1. LAB MEDIA: Figure 5A

6.2. In contrast, these tissue slices are not optimal for imaging [1] due to either an unsuccessful dye penetration [2], a lack of islet cells [3], or an abundance of necrotic tissue on the sample surface [4].
6.2.1. LAB MEDIA: Figures 5B-5D
6.2.2. LAB MEDIA: Figures 5B-5D Video Editor: please emphasize Figure 5B image
6.2.3. LAB MEDIA: Figures 5B-5D Video Editor: please emphasize Figure 5C image
6.2.4. LAB MEDIA: Figures 5B-5D Video Editor: please emphasize Figure 5D image

6.3. High resolution images of a pancreatic tissue slice can be used to delineate distinct regions of the pancreatic tissue [1], such as the islets of Langerhans [2], acinar tissue [3] or the pancreatic duct [4].
6.3.1. LAB MEDIA: Figure 6A
6.3.2. LAB MEDIA: Figure 6B Video Editor: please emphasize red region of tissue
6.3.3. LAB MEDIA: Figure 6B Video Editor: please emphasize yellow region
6.3.4. LAB MEDIA: Figure 6B Video Editor: please emphasize blue region

6.4. Stimuli can be used to functionally discriminate between different islet cells or between islet and non-islet cells [1]. For example, beta cells typically respond to a square-pulse glucose stimulation by exhibiting a transient increase in intracellular calcium [2] followed by fast calcium oscillations on a sustained plateau [3]. 
6.4.1. LAB MEDIA: Figures 6C-6E 
6.4.2. LAB MEDIA: Figure 6C Video Editor: please emphasize peaks at beginning of grey region in upper panel
6.4.3. LAB MEDIA: Figure 6C Video Editor: please emphasize plateaued peaks in grey region of upper panel

6.5. In contrast, non-beta cells respond with faster and more irregular oscillations [1].
6.5.1. LAB MEDIA: Figure 6C Video Editor: please emphasize data lines in grey region in lower panel

6.6. A delay in the onset [1] of intracellular calcium increase after stimulation [2] as well as the heterogeneity in delays among individual cells can also be measured [3]. The same parameters can be used to describe the deactivation phase [4].
6.6.1. LAB MEDIA:  Figure 7B 
6.6.2. LAB MEDIA: Figure 7BVideo Editor: please emphasize Delay_A text, arrows, and data line
6.6.3. LAB MEDIA: Figure 7B Video Editor: please emphasize Delay_A1 text, arrows, and data line
6.6.4. LAB MEDIA: Figure 7B Video Editor: please emphasize Delay_D and Delay-D1 text, arrows, and data line

6.7. Here a schematic presentation [1] of the intracellular calcium oscillation duration [2], frequency [3], and percentage of active time can be observed [4]. When imaging at acquisition rates greater than 10 hertz, calcium waves that repeatedly spread across the islet can be clearly recognized [5].
6.7.1. LAB MEDIA: Figure 7C
6.7.2. LAB MEDIA: Figure 7C Video Editor: please emphasize 7CI schematic
6.7.3. LAB MEDIA: Figure 7C Video Editor: please emphasize 7CII schematic
6.7.4. LAB MEDIA: Figure 7C Video Editor: please emphasize 7CIII schematic
6.7.5. LAB MEDIA: Figure 7C Video Editor: please emphasize 7CIV schematic




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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