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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 similar?  N  

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

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 the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   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 Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 46


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please 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.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

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.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

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.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

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][2].

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 Institutional Animal Care and Use Committee (IACUC) or equivalent body at insert Institutional Name.



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. 

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. Stereotaxic Positioning
2.1. After confirming a lack of response to pedal reflex [1], stabilize the head of the mouse in a rodent stereotaxic frame [2] and place the teeth inside the hole of the bite-bar [3].
2.1.1. WIDE: Talent pinching toe Videographer: More Talent than mouse in shot TEXT: Anesthesia: ketamine 100 mg/kg + xylazine 10 mg/kg i.p.
2.1.2. Head being stabilized Videographer: More Talent than mouse in shot
2.1.3. Teeth being placed into bite-bar
[bookmark: _Hlk49172431][bookmark: _Hlk47988071]
2.2. Tighten the nose-clamp until it is snug [1]. The position of the body should be as straight as possible [2].

2.2.1. Nose-clamp being tightened
2.2.2. Shot of straight body position 

2.3. Use ear-bars with jaw holder cuffs to secure the head such that the zygomatic processes of the skull are within the clamp [1].

2.3.1. Head is being secured

2.4. After cleaning and sterilizing the scalp, make 12-15-millimeter an incision along the midline from the base of skull to between the eyes along the sagittal midline of the skull [1] and use four 28-millimeter bulldog serrefine clamps to retract the borders of the scalp, exposing the skull and maximizing the working area [2].	Comment by Bridget Colvin: Authors: Please see our animal guidelines about not using scissors to make a skin incision during a survival surgery.

2.4.1. Incision being made
2.4.2. Clamp being placed

2.5. Measure the height of the skull at any distance posterior to bregma [1] and two equal distances lateral from the midline on either side of the skull [2].

2.5.1. Height being measured
2.5.2. Distance lateral to midline being measured TEXT: Aim for height distance across locations < 0.05 mm in dorsal-ventral direction

2.6. If the distance is greater than 0.05 millimeters, use the bite bar to rotate the skull using the bite bar [1] or carefully loosen the ear-bars [2] and laterally shift the head and ear-bars as needed to reposition the mouse’s head [3] before retightening the ear-bars [4].

2.6.1. Skull/bar being rotated
2.6.2. Ear-bar being loosened
2.6.3. Head being shifted
2.6.4. Ear-bars being retightened

2.7. Using a surgical marker, mark four corners of a 1.4- x 2-millimeter imaging window on the skull centered around the target point directly above the hippocampus [1].

2.7.1. Corner(s) being marked 

2.8. Use the surgical marker to draw an additional over the top-left parietal bone [1] and another over the right frontal bone for the bone screws [2].

2.8.1. Dot being drawn over parietal bone
2.8.2. Dot being drawn over right frontal bone 

2.9. Use the marker to draw one 1 millimeter on each side of the midline [1] and one dot on the midline 1 millimeter behind Lambda to indicate the epidural EEG (E-E-G) recording electrode insertion points [2-TXT].

2.9.1. At least one dot being drawn
2.9.2. Dot being drawn behind Lambda TEXT: EEG: electroencephalogram

3. Head-Cap installation

3.1. To install the head-cap, equip a dental drill with a 0.7-millimeter diameter burr [1] and carefully drill two small holes in the skull at the bone screw placement points [2].

3.1.1. WIDE: Talent attaching burr to drill
3.1.2. Hole being drilled

3.2. Next, place one, 70-80%-ethanol-sterilized 4-millimeter, 0.85-diameter, stainless steel-slotted bone screw into each hole previously, taking care that the screw tips do not protrude beyond the bottom of the bone into the skull cavity [1].

3.2.1. Screw being inserted

3.3. Then use an L-shaped custom alignment piece clamped to the microdrive mounted to the stereotaxic device to align the head-cap along the midline with the anterior ridge overlying bregma [1] and insert two Fillister Head Slotted drive screws over the bregma until the screws lie flat on the skull, taking care not to exert too much pressure on the skull [2].

3.3.1. Piece being used to align head-cap along midline 
3.3.2. Screws being inserted

4. Imaging Window 

4.1. To set up the imaging window, drill a 0.7-millimeter diameter burr hole [1] at each of the positions of the craniotomy reference marks for the corners of the imaging window [2] before using the drill to gently delineate the periphery of the 1.4- x 2-millimeter craniotomy window with iteratively deeper cuts [3].

4.1.1. WIDE: Talent drilling Videographer: More Talent than mouse in shot 
4.1.2. Corner hole being drilled
4.1.3. Periphery being drilled

4.2. Cover the open window with bone wax [1] and use a 0.9-millimeter-diameter burr to drill the epidural EEG electrode holes, taking care not to cut through the dura mater [2].

4.2.1. Window being covered
4.2.2. Hole being drilled

4.3. Cover the three holes with bone wax [1] and build a wall of dental cement that encompasses the imaging window and EEG holes to binds the wall to the head-cap [2].

4.3.1. Hole being covered
4.3.2. Wall being built

4.4. When the cement has dried, use 4-0 or 5-0 black braided silk and simple interrupted sutures to close any loose wound margins [1] and use a cotton-tipped applicator to apply lidocaine [2] and antibacterial ointments to the exposed skin [3].

4.4.1. Suture being placed
4.4.2. Lidocaine ointment being applied
4.4.3. Antibacterial ointment being applied

4.5. Then place the mouse in a warm cage with monitoring until full recumbency [1-TXT].

4.5.1. Talent placing mouse into cage Videographer: More Talent than mouse in shot TEXT: See text for full post-operative care details

5. In Vivo Fiber-Optic-Bundle-Coupled Pre-Clinical Confocal Laser-Scanning Endomicroscopy (pCLE)

5.1. One day after the head-cap implantation survey, secure the head-cap to a custom mounting bar attached to the stereotaxic frame to position the awake mouse securely to the frame throughout the imaging session [1].

5.1.1. Talent securing cap to mounting bar Videographer: More Talent than mouse in shot

5.2. Insert the ground epidural EEG recording electrodes into the posterior central hole [1] and insert the recording electrodes in the anterior left and right holes [2].

5.2.1. Ground electrode being inserted
5.2.2. Recording electrode being inserted

5.3. Then position each wire at an L-shape between the skull and the dura mater to optimize the electrical contact [1]. 

5.3.1. Wire(s) being positioned

5.4. To visualize the blood flow within the hippocampus, secure the tail with two fingers to locate the central vein [1] and, holding an ultrafine insulin syringe equipped with an integrated 30-gauge needle parallel to the tail, insert the needle bevel side up into the vein approximately halfway-to-two thirds from the base of the tail [2] to deliver 200 microliters of 5% green fluorescein lysine-fixable dextran [3].

5.4.1. Tail being secured/vein being located
5.4.2. Syringe being held parallel, then needle being inserted
5.4.3. Dye being injected


5.5. Directly following the tail vein injection, clamp the 300-micron beveled fiber-optic bundle to the mobile arm of the robotic stereotaxic drive in a downward orientation [1] and remove the bone wax from the craniotomy [2].

5.5.1. Talent clamping bundle to drive
5.5.2. Bone wax being remove

5.6. Then use the bent tip of a syringe needle to remove the dura [1] and initiate the EEG recording [2-TXT].

5.6.1. Dura being removed
5.6.2. Talent starting recording TEXT: See text for EEG recording details






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: 97. (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. [bookmark: _Hlk27388131]Results: Representative Mural Cell Vasoconstriction and Record Brain Immunohistochemistry

6.1. The restraint system permits stable blood flow recordings of deep brain microvessels and their proximal mural cells over long hours [1]. In this representative analysis of entire microvessels, blood flow stoppages occurred at the labelled mural cells [2].

6.1.1. LAB MEDIA: Authors: please upload the images from Figures 6A-6R to your project page together in a new image without the white arrows
6.1.2. LAB MEDIA: Figures 6A-6R Video Editor: please emphasize red signals indicated in arrows in original Figures 6A-6R

6.2. The quality of the fiber recordings can be determined [1] by comparing high-resolution two-photon imaging recordings of the blood flow [2] to equivalent vasospasms within cortical tissue [3].

6.2.1. LAB MEDIA: Authors: please upload the images from Figures 6S-6AA to your project page together in a new image without the white arrows
6.2.2. LAB MEDIA: Figures 6S-6Z Video Editor: please emphasize Figures 6S-6W
6.2.3. LAB MEDIA: Figures 6S-6Z Video Editor: please emphasize red signal in images as indicated with white arrows in original figures 6S-6W

6.3. Immunohistochemical analysis at the recording sites illustrates that hippocampal mural cells are correctly targeted using this method [1], not only constricting in response to the treatment [2] but also spatially associating with strictures in microvessels far from arterioles [3].

6.3.1. LAB MEDIA: Figure 7
6.3.2. LAB MEDIA: Figure 7 Video Editor: please emphasize white arrows in images
6.3.3. LAB MEDIA: Figure 7 Video Editor: please emphasize red arrow
Conclusion
7. Conclusion Interview Statements
Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver the 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: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
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. [1].
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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. [1].
7.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes

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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