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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.
https://www.jove.com/account/file-uploader?src=19083288
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. 

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:  12
Number of Shots:  25 

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 Duke 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. In Vivo Electroporation of Granule Neuron Progenitors in Seven-Day Old Postnatal Mice
2.1. Start with cutting an 11.2-millimeter segment from a loading pipette tip [1] and place the cut part over the tip of the Hamilton syringe as a spacer to limit the injection depth to 1.5 millimeters [2]. Secure the spacer on the syringe tip with adhesive or parafilm [3]. 
2.1.1. WIDE: Talent cutting the pipette tip.
2.1.2. Talent fitting tip on the syringe. Shot of fitted spacer.
2.1.3. Talent securing the tip.

2.2. Next, clean the top of the anesthetized mouse pup’s head with betadine and 70% ethanol [1]. Using a pair of sterilized scissors, make a small incision from the top to the base of the ears to reveal the hindbrain [2]. 
2.2.1. Talent cleaning pup’s head.
2.2.2. Talent making an incision.

2.3. Locate the cerebellum [1]. Insert the exposed tip of the Hamilton syringe through the skull, perpendicular to the brain [2], and slowly inject 1.5 microliters of DNA mixture into the cerebellar parenchyma [3].
2.3.1. The cerebellum.
2.3.2. Talent inserting the syringe tip.
2.3.3. Talent injecting DNA mixture.

2.4. After delivery of the DNA mixture, slowly pull the needle back to prevent back spills [1].  When DNA solution gets diffused after 30 seconds, turn off the isoflurane to place the pup on a 37-degree Celsius heating pad [2].
2.4.1. The needle being pulled back.
2.4.2. Talent placing pup on heating pad.

2.5. To prepare the tweezer-type electrode for electroporation, dip both ends into PBS [1]. Then, orient the tweezer–electrode above the injection site with the plus end facing downwards and the negative end right above the incision on the head [2]. Administer five electrical pulses from the electroporator [3-TXT].
2.5.1. The tweezer-type electrode with both ends into PBS.
2.5.2. Talent placing electrode on pup’s head.
2.5.3. Pulses being administered. TEXT: 50 ms, 130 V, 950 ms inter-pulse interval

2.6. Pinch the incision closed [1] and seal the wound with a non-toxic n-butyl-ester cyanoacrylate tissue adhesive [2]. Clean the wound entirely with 70% ethanol [3]. 
2.6.1. Talent pinching the incision.
2.6.2. Talent sealing the wound.
2.6.3. Talent cleaning the wound.

2.7. Allow the pup to recover on a 37-degree Celsius heating pad before returning the pup to the dam with monitoring for 2 hours [1].
2.7.1. Animal recovering on heating pad.
3. Morphological Analyses of Cerebellar Granule Neurons (CGNs)—3D Reconstruction 
3.1. To study the morphology of single electroporated CGNs from sagittal brain sections of the experimental pup [1], take z-stack images at 0.5 micrometers per stack on a confocal microscope [2]. Image one cell per image window to allow for easy image analysis and 3D reconstruction [3].
3.1.1. WIDE: Talent working with the slides of brain sections on a confocal microscope.
3.1.2. SCREEN: To be provided by authors: Images being taken.
3.1.3. SCREEN: To be provided by authors:  One cell per image window.

3.2. Analyze neurite length and dendritic claw formation in a blinded manner using Simple Neurite Tracer [1].  Upload single-channel z-stack images of electroporated CGNs into FIJI, and click on Plugins, Segmentation, and Simple Neurite Tracer. Select Create New 3D Viewer from the drop-down menu [2].
3.2.1. SCREEN: To be provided by authors: Neurite length and claw formation being analyzed. 
3.2.2. SCREEN: To be provided by authors: z-stack images being uploaded and Create New 3D Viewer being selected.
										
3.3. Scroll to the base of a dendrite connecting to cell soma and start a path by clicking on the junction. Manually trace the path by clicking through the sections where the cell-fill signal is brightest and pressing y to keep the trace. Trace until the end of the dendrite and confirm the path by pressing f. Alternatively, trace until the base of the claw [1].
3.3.1. SCREEN: To be provided by authors: Junction being clicked. Path being traced and y being pressed. 

3.4. Next, trace the claw from the base of the structure until the end of the longest neurite. Trace secondary and tertiary branches by holding down ctrl on Windows or alt on a Mac OS and clicking the path. Confirm the path by pressing f [1].
3.4.1. SCREEN: To be provided by authors: Claw being traced along with branches and path is confirmed. 

3.5. Observe that measurements for the traces are visible on a separate window; add up all the sizes of the claw branches to obtain the total length for each claw [1].
3.5.1. SCREEN: To be provided by authors: Traces are observed, and the total length for each claw being calculated


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the question below. Please do not include steps that will be screen-captured and do not list entire sections.

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.



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

4. Results: Analysis of Granule Neuron Morphology and Size During Cerebellar Development 
4.1. In the representative analysis, projection images of electroporated CGNs from 3 to 14-days post injection [1-TXT] showed a progressive decrease in number of dendrites [2]. CGNs underwent a phase of dendritic growth followed by refinement from 3DPI to 7DPI that resulted in the pruning of more than 50% of excess dendrites [3].
4.1.1. LAB MEDIA: Figure 4 A. TEXT: DPI: days post injection
4.1.2. LAB MEDIA: Figure 4 A. Video Editor: Emphasize on white arrows.
4.1.3. LAB MEDIA: Figure 4 B.

4.2. This event coincides with the gradual lengthening of the remaining arbors [1] and the formation of claw-like structures at the end of each dendrite, indicating that these developmental processes are happening concurrently [2].
4.2.1. LAB MEDIA: Figure 4 C.
4.2.2. LAB MEDIA: Figure 4 D.

4.3. By 7-DPI, claws were found on roughly 75% of dendrites [1].
4.3.1. LAB MEDIA: Figure 4 E.

4.4. Each labeled CGN was reconstructed in Imaris to quantify the total somatodendritic surface area and volume [1]. No significant difference in CGN size was observed across development [2], though at 7 DPI, CGNs exhibited a significant 20% decrease in volume compared to 3, 5 and 10-DPI [3].
4.4.1. LAB MEDIA: Figure 5.
4.4.2. LAB MEDIA: Figure 5 A.
4.4.3. LAB MEDIA: Figure 5 B. Video Editor: Emphasize on 7 DPI.
Conclusion
5. [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.
5.1. 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?
5.2. 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?
5.3. 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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