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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:  24
Number of Shots:  41

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 were approved by the Institutional Animal Care and Use Committee at Jefferson University.
1.8. 

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=19158013
2. Microscope and Perfusion System Setup
2.1. To begin, optimize the image acquisition settings using confocal imaging acquisition software [1]. Keep excitation power, exposure time, detector gain, and frame rate constant across all samples [2].
2.1.1. WIDE: Establishing shot of talent at the computer clicking on confocal software icon with monitor visible in the frame. Videographer: Obtain a few shots of talent clicking on the confocal software icon to use as b-roll throughout the video
2.1.2. SCREEN: To be uploaded by Authors: Excitation power, exposure time, detector gain, and frame rate is selected for imaging.
2.2. For time-lapse imaging, select an aspect ratio of 512 by 512 and a frame rate of 2 images per second to minimize dye bleaching [1].
2.2.1. SCREEN: To be uploaded by Authors: Aspect ratio and frame rate being set from the software. 
2.3. Then, select the fluorescence excitation/dichroic/emission filter combinations for Gcamp6m (G-camp-six-m)/Gcamp3 (G-Camp-three) with FITC (fit-c) and styryl dye with TRITC (trit-c), respectively [1]. To avoid z-drift during time-lapse imaging, use the perfect focus feature of the confocal imaging acquisition software [2].
Authors: Please confirm that the pronunciation guides for Gcamp6m and Gcamp3 are correct?
2.3.1. SCREEN: To be uploaded by Authors: Filter combinations for Gcamp6m/Gcamp3 with FITC and styryl dye with TRITC being selected from the software.
2.3.2. SCREEN: To be uploaded by Authors: Perfect focus feature being selected/used.

2.4. Next, select the Time tab in the image acquisition panel. For Phase 1, set Interval 500 milliseconds and Duration 3 to 5 minutes and for Phase 2, set Interval 500 milliseconds and Duration 5 minutes [1]. 
2.4.1. SCREEN: To be uploaded by Authors: From image acquisition panel Time tab being selected, Phase 1 being set to Interval 500 milliseconds, Duration 3 to 5 minutes and Phase 2 being set to Interval 500 milliseconds, Duration 5 minutes.

2.5. Then, to assemble the gravity perfusion apparatus for artificial cerebrospinal fluid, or aCSF (A-C-S-F) [1], load the high potassium chloride aCSF buffer into a 50-milliliter syringe at the top of the apparatus [2-TXT] and set the flow rate to 1 milliliter per minute [3].
2.5.1. Talent at the bench, gravity perfusion apparatus in view.
2.5.2. Talent loading KCl into a 50-mL syringe. TEXT: See Table 1 for high KCl aCSF buffer composition details
2.5.3. Talent adjusting the flow rate.

2.6. Then, load a 35-millimeter glass dish containing neurons onto the confocal imaging stage [1], with the end of the perfusion tubing placed at the dish edge [2], and choose the field for imaging [3].
2.6.1. Talent placing glass dish containing neurons onto the imaging stage.
2.6.2. Shot of perfusion tubing placed at the dish edge.
2.6.3. Talent at microscope selecting the field for imaging with monitor visible in frame.

3. Styryl Dye Imaging of Synaptic Vesicle Release
3.1. 48 hours post-transfection, incubate the primary cortical or motor neurons in low potassium chloride aCSF buffer [1-TXT] for 10 minutes at 37 degrees Celsius [2].
3.1.1. WIDE: Talent adding low KCl aCSF solution onto the neurons. TEXT: See text for neuronal transfection details
3.1.2. Talent incubating the cells at 37 °C

3.2. Then, remove the buffer by aspiration [1], and using a pipette, load the neurons in the dark on a glass-bottom Petri dish filled with aCSF containing 50 millimolar potassium chloride and 10 micromolar styryl dye [2].
3.2.1. Talent aspirating the solution.
3.2.2. Talent loading neurons onto the glass bottom Petri dishes.

3.3. After 5 minutes, remove the loading solution [1] and bathe the neurons in low potassium chloride aCSF buffer for 10 minutes to eliminate non-specific dye loading [2].
3.3.1. Talent removing the loading solution.
3.3.2. Talent adding low KCl aCSF to the dish.

3.4. Then, place the dish onto the imaging stage of the inverted confocal microscope [1], and observe the cells under a 20x air objective or 40x oil immersion objective [2]. Excite the styryl dye using a 546-nanometer laser and collect emission using a 630 to 730-nanometer bandpass filter [3].  
3.4.1. Talent placing the dish on the imaging stage.
3.4.2. Talent selecting an objective lens and observing the cells.
3.4.3. SCREEN: To be uploaded by Authors: Excitation and emission wavelength being set from the software.

3.5. After selecting the imaging field and engaging perfect focus, take a single still image with brightfield, TRITC, and fluorescence marker channels to mark neuronal boundaries [1].
3.5.1. SCREEN: To be uploaded by Authors: Imaging field being selected, and focus being adjusted. Single still image being captured with all selected marker channels.
3.6. Then, initiate Run Now in the acquisition software and carry out the basal recording for 3 to 5 minutes to exclude variations in dye intensity [1].
3.6.1. SCREEN: To be uploaded by Authors: Run Now being initiated from the software and basal recording starting.

3.7. Before switching to Phase 2, trigger the On button for the perfusion system [1] and constantly perfuse 50 millimolar potassium chloride to the neurons to facilitate dye unloading [2]. Carry out recordings for 5 minutes [3], then trigger the Off switch for the perfusion system [4].
3.7.1. Talent pressing the On button for the perfusion system.
3.7.2. Shot of KCl being perfused to the neurons with Perfusion system visible in frame. Authors: Can the perfusion of KCl to neurons be easily visualized/filmed?
3.7.3. SCREEN: To be uploaded by Authors: Phase 2 recording of neuronal cells
3.7.4. Talent pressing the Off button for the perfusion system

3.8. Save the experiment for data analysis later using the confocal software [1].
3.8.1. SCREEN: To be uploaded by Authors: Experimental data being saved.

4. Fluorescence Imaging of Gcamp6m Calcium Transients
4.1. 48 hours post-transfection with Gcamp6m, incubate the primary rodent cortical neurons with low potassium chloride aCSF for 15 minutes [1-TXT]. 
4.1.1. WIDE: Talent incubating neurons in low KCl aCSF. TEXT: See text for neuronal transfection details
4.2. Then, mount the dish on the imaging platform [1] and visualize GCaMP6m fluorescence using a FITC filter and a 20x or 40x objective [2].
4.2.1. Talent placing the dish on the imaging platform.
4.2.2. Talent selecting the objective lens/observing cells through the microscope

4.3. After selecting the imaging field and engaging perfect focus, take a single still image with brightfield, FITC, and fluorescence marker channels to mark neuronal boundaries [1].
4.3.1. SCREEN: To be uploaded by Authors: Imaging field being selected, and focus being adjusted. Single still image being captured with all selected marker channels.
4.4. Next, initiate Run Now in the acquisition software and carry out the basal recording for 5 minutes [1].
4.4.1. SCREEN: To be uploaded by Authors: Run Now being initiated from the software and basal recording being started.
4.5. Then, perfuse aCSF containing 50 millimolar potassium chloride to the neurons as demonstrated previously [1] and record for 5 minutes [2]. 
4.5.1. Shot of KCl perfusion to the neurons with Perfusion system visible in the frame.
4.5.2. SCREEN: To be uploaded by Authors: Recording of neuronal cells during perfusion
4.6. When the image acquisition stops, save the experiment and proceed to data analysis using the confocal software [1].
4.6.1. SCREEN: To be uploaded by Authors: Experimental data being saved

5. Image analysis
5.1. For image analysis [1], open the time-lapse images in the confocal software and align the images by clicking on Image followed by Processing followed by Align Current Document. Then, select Align to the First Frame [2].
5.1.1. WIDE: Talent clicking on the software icon with monitor visible in the frame.
5.1.2. SCREEN: To be uploaded by Authors: Time-lapse images being opened, clicking on Image, then Processing, then Align Current Document, and then selecting Align to the First Frame
5.2. Select regions of interest along the neurites using the ROI (R-O-I) selection tool and also mark an ROI representing background fluorescence intensity [1].
5.2.1. SCREEN: To be uploaded by Authors: ROI being selected from neurites using ROI tool and ROI representing background fluorescence intensity being marked.
5.3. Next, initiate the Measure function from the Time Measurement panel to measure raw fluorescence over time for the selected ROIs [1].
5.3.1. SCREEN: To be provided by Authors: Measure function being initiated from the time measurement panel, raw fluorescence being measured for selected ROIs
5.4. After measurement, export the raw fluorescence intensities to the spreadsheet software [1].
5.4.1. SCREEN: To be uploaded by Authors: Raw fluorescence intensities being exported to spreadsheet software.


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

6. Results: Real-Time Monitoring of the Dynamics of Presynaptic Calcium Influx and Synaptic Vesicle Membrane Fusion in In vitro Cultured Neurons
6.1. Cultured rat primary cortical neurons loaded with styryl dye are shown here [1]. The specificity of dye loading was determined by co-labeling with synaptic vesicle marker synaptophysin [2], and the majority of styryl dye positive puncta are co-positive for this marker [3].
6.1.1. LAB MEDIA: Figure 2A Video Editor: Please emphasize the red fluorescence from styryl dye image
6.1.2. LAB MEDIA: Figure 2A Video Editor: Please emphasize the synaptophysin image
6.1.3. LAB MEDIA: Figure 2A Video Editor: Please emphasize the Merge Image

6.2. The analysis of the raw intensity values over the entire imaging period [1] reveals that synaptophysin intensity remains constant [2], while styryl dye intensity decreases following stimulation [3].
6.2.1. LAB MEDIA: Figure 2C
6.2.2. LAB MEDIA: Figure 2C Video Editor: Please emphasize the steady red line in the DAPI channel
6.2.3. LAB MEDIA: Figure 2C Video Editor: Please emphasize the decreasing red curve in the TRITC channel

6.3. For green fluorescent protein-transfected control neurons [1], successful synaptic vesicle release resulted in a striking loss of dye fluorescence upon high potassium chloride depolarization [2]. This representative video shows a neuron selectively unloading styryl dye in a neurite region following stimulation [3].
6.3.1. LAB MEDIA: Figure 3D Video Editor: Only show the top two panels
6.3.2. LAB MEDIA: Figure 3D Video Editor: Only show the top two panels, emphasize yellow, green and blue circles in the post-stimulation panel
6.3.3. LAB MEDIA: Video 1 Video Editor: Please speed up the video as necessary 

6.4. In contrast, in neurons transfected with a C9ORF72 (C-nine-O-R-F-seventy-two)-linked dipeptide repeat construct, GA50 (G-A-fifty) [1], impaired synaptic transmission is represented by retained dye fluorescence even after high potassium chloride depolarization [2].
6.4.1. LAB MEDIA: Figure 3D Video Editor: Only show bottom two panels (GFP and GA50), emphasize the GA50 panels
6.4.2. LAB MEDIA: Figure 3D. Video Editor: Only show bottom two panels, emphasize the GA50 post-stimulation image

6.5. Representative fluorescence images of cortical neurons transfected with GcaMP6m [1] before [2] and after potassium chloride depolarization are shown here [3]. 
6.5.1. LAB MEDIA: Figure 4A
6.5.2. LAB MEDIA: Figure 4A Video Editor: Please emphasize the left panel pre-stimulation image first then right panel pre-stimulation image for the zoomed version of the boxed area
6.5.3. LAB MEDIA: Figure 4B Video Editor: Please emphasize left panel post-stimulation image first then right panel post-stimulation image for the zoomed version of the boxed area

6.6. Increased fluorescence values in cortical neurons transfected with GCaMP6m indicate calcium entry into neurites following potassium chloride-induced depolarization [1]. 
6.6.1. LAB MEDIA: Figure 4B. Video Editor: Please emphasize the increase in fluorescence (blue and green curves) after 3 min

6.7. At the end of the baseline recording period, the neurons express GcaMP6m with low fluorescence [1]. A dramatic fluorescence increase is then observed at the start of stimulation [2]. 
6.7.1. LAB MEDIA: Video 2.  0:00-0:06
6.7.2. LAB MEDIA: Video 2. 0:06-0:12


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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