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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.

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:  27
Number of Shots:  30, 18 SC

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 European Community Council Directive of 22 September 2010 (010/63/UE) and the local ethics committee (Comité d’éthique en matière d’expérimentation animale number 59, ‘Paris Centre et Sud’, project #2017-23).

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. Animal Preparation 
2.1. For an anesthetized imaging session, apply eye ointment to the mouse eyes to avoid any cataract formation [1] and shave the mouse head using a trimmer [2]. Apply some depilatory cream [3] and rinse after a couple of minutes. Repeat this until the hair is completely removed [4].
2.1.1. Talent applying eye ointment to mouse.
2.1.2. Talent shaving the mouse head.
2.1.3. Talent applying depilatory cream.
2.1.4. Talent rinsing the cream off.
2.2. Insert subcutaneous pins in the limbs for electrocardiogram recording [1] and place centrifuged ultrasound gel on the head [2].
2.2.1. Talent inserting pins into limbs. 
2.2.2. Talent placing gel on the mouse’s head.
2.3. For awake head-fixed mice experiments, place the anesthetized animal in a stereotaxic frame on a 37-degree Celsius heating pad [1]. Apply protective gel for the eyes [2] and subcutaneously administer lidocaine under the scalp using a 26-gauge needle, then wait a few minutes [3-TXT].
2.3.1. Talent positioning the mouse on the frame. 
2.3.2. Talent applying gel to the eyes. 
2.3.3. Talent injecting lidocaine. TEXT: 0.2 mL, 2 %
2.4. Make an incision following the sagittal suture from behind the occipital bone to the beginning of the nasal bone [1]. Then use surgical scissors to excise the skin over both hemispheres [2].
2.4.1. Talent making the incision. 
2.4.2. Talent excising skin.
2.5. Clean the skull with 1% iodine solution and remove any remaining periosteum [1]. Using the headplate as a template, drill two holes in the skull to position the anchoring screws [2-TXT].
2.5.1. Talent cleaning the skull. 
2.5.2. Talent drilling a hole in the skull. TEXT: 1 mm diameter
2.6. Position the headplate with the screws [1] and use dental cement to fix the screws and the headplate in the front and back of the frame to maintain good grip of the implant [2].
2.6.1. Talent positioning the headplate. 
2.6.2. Talent fixing screws with dental cement.
2.7. Remove the animal from the stereotaxic frame after the cement is dry [1] and reverse the anesthesia by a subcutaneous injection of 1 milligram per kilogram of atipamezole [2]. Administer prophylactic meloxicam for post-operative pain [3-TXT].
2.7.1. Talent removing the mouse from the frame. 
2.7.2. Talent injecting atipamezole into the mouse. 
2.7.3. Talent administering meloxicam. TEXT: 5 mg/kg/day, s.c.
2.8. Place the animal in a recovery cage on a heating pad for a few hours, then return the mouse to its home cage with littermates [1]. Place a magnetic 3D-printed cap over the headplate for protection and allow the mouse to recover for 4 to 6 days before the beginning of habituation to the mobile home cage [2].
2.8.1. Talent placing the animal in a recovery cage. 
2.8.2. Talent placing a cap over the headplate.
2.9. On day 4 and 5 post-recovery, repeatedly clamp the mouse to the mobile home cage and gradually increase the head-fixed time, starting from 5 minutes and up to 30 minutes [1]. Apply some saline and ultrasound gel on the imaging window to habituate the mouse. Repeat this process on day 6 post-recovery [2].
2.9.1. Talent clamping the mouse to the mobile home cage. 
2.9.2. Talent applying saline and ultrasound gel on the imaging window.

3. Probe positioning
3.1. Start the software and create an experiment session. Go to the Move Probe menu to adjust the position of the ultrasound probe using the navigation keyboard [1].
3.1.1. SCREEN: Software started, session created, and probe position adjusted. Authors: Please upload screen capture videos for all shots labeled SCREEN to your project page: https://www.jove.com/account/file-uploader?src=18991483.
3.2. Start the Live View acquisition and adjust probe position if needed via real time imaging of the animal cerebral blood volume, or CBV. Align the brain at the center of the image. Optimize the imaging parameters to capture the highest signal-to-noise ratio.
3.2.1. SCREEN: Live view started and imaging parameters adjusted.

4. Angiographic scan and atlas registration
4.1. Open the Angio 3D option in the acquisition software. On the preset panel, adjust the first slice, last slice, and step size scanning parameters in order to scan the whole brain and start the acquisition [1].
4.1.1. SCREEN: Angio 3D opened and parameters set.
4.2. Leave the acquisition software open and start the software for data analysis and visualization, then load the angio 3D scan. Navigate through the acquisition volume using the 3-views panel and select the Coronal Scan Direction, antero-posterior or postero-anterior [1].
4.2.1. SCREEN: Data analysis software opened, angio 3D scan loaded, and Coronal Scan direction selected.
4.3. Go to the Brain Registration Panel and load the mouse reference template for the registration process. Register the scan on the Allen Mouse Common Coordinates Framework using the fully automatic or the manual registration modes [1].
4.3.1. SCREEN: Mouse reference template loaded and scan registered.
4.4. Check the result by looking at the superposition of the angio 3D scan and the reference template or by looking at the superposition of the scan and the Allen reference atlas using the Atlas Manager panel. Save the registration as a .bps file [1].
4.4.1. SCREEN: Results displayed and registration saved.

5. Brain Positioning System (BPS)
5.1. In the IcoStudio software, make sure that the angiographic scan and its .bps file are loaded.
5.1.1. SCREEN: Files loaded in IcoStudio.
5.2. Go to the Brain Navigation Panel. In the Atlas Manager panel, navigate through the mouse Allen brain atlas with the parent-child tree navigator. Find the anatomical targeted regions and select them to superimpose them to the scan in the 3-views [1].
5.2.1. SCREEN: Targeted regions selected.
5.3. Visualize the targeted regions in the 3-view panel and choose an imaging plane that overlaps the targeted regions for the experiment by manually setting two markers on the coronal position that includes the regions of interest [1].
5.3.1. SCREEN: Regions visualized and imaging plane selected.
5.4. Click on Brain Positioning System, or BPS, to extract the resulting motor coordinates, which correspond to the probe position, to image the targeted plane. Check the preview of the image which is computed from the angio scan [1].
5.4.1. SCREEN: Motor coordinates extracted.
5.5. In the IcoScan software, enter the Probe positioning panel and click on Enter BPS coordinates, then apply the extracted coordinates, causing the probe to move and align on the targeted imaging plane [1].
5.5.1. SCREEN: Coordinates entered into the Probe positioning panel.
5.6. Perform a live view acquisition and check that the current imaging plane corresponds to the prediction [1].
5.6.1. SCREEN: Live view acquisition performed.

6. Task-evoked experiment: whisker stimulation
6.1. Predefine the stimulation sequence, including time of stimulation, inter-stimulation time, and number of repetitions [1].
6.1.1. SCREEN: Stimulation sequence defined.
6.2. Run a 3D fUS sequence by defining the total time of acquisition, the number of positions, and the dead-time between positions. For automatic stimulation synchronized with the acquisition system through TTL input, select the Trig-IN option before starting the acquisition [1]. Authors: How do you pronounce fUS?
6.2.1. SCREEN: 3D fUS sequence.
6.3. Open the acquisition in IcoStudio software and enter the Activation map menu, then fill the activation pattern field with start and end times and compute the activation map. Adjust the display parameters for visualization and export the activation map as a .h5 file for off-line analysis [1].
6.3.1. SCREEN: Activation pattern filled in, activation map computed and exported.

7. 4D functional connectivity
7.1. Run a 3D fUS sequence by defining the total time of acquisition, the number of imaging plane positions, and the dead-time between positions [1].
7.1.1. SCREEN: 3D fUS run.
7.2. Save the acquisition and load it in the IcoStudio software. If necessary, load the .bps file and the Allen mouse brain coordinate framework. In the Atlas manager, select regions of the atlas as regions of interest [1].
7.2.1. SCREEN: Acquisition loaded into IcoStudio and ROIs selected.
7.3. Enter the Functional Connectivity menu and select the desired regions in the ROI manager. Visualize the results as connectivity matrix or seed-based correlation map, then select and adjust the bandwidth filters as desired and export correlation results for statistical analysis [1].
7.3.1. SCREEN: Desired regions selected and results visualized.




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

8. Results: Transcranial activation maps and rCBV time course following whiskers stimulation in an anesthetized and awake behaving mouse 
8.1. This protocol was used for 3D quantification of cerebral hemodynamic variations transcranially in the mouse brain. Whisker stimulation was selected as an example of a sensory stimulation-evoked response [1].
8.1.1. LAB MEDIA: Figure 4 A.
8.2. Significant activation was determined with the resolution of a general linear model, or GLM, using a default mouse hemodynamic response function [1].
8.2.1. LAB MEDIA: Figure 4 A. Video Editor: Emphasize the orange regions in the brain images.
8.3. The total trial time was 760 seconds [1], with a 60 second baseline [2], an 80 second stimulation [3], and a 60 second recovery time, repeated 5 times [4].
8.3.1. LAB MEDIA: Figure 4 C. 
8.3.2. LAB MEDIA: Figure 4 C. Video Editor: Emphasize the part of the plot before the first peak.
8.3.3. LAB MEDIA: Figure 4 C. Video Editor: Emphasize the peaks.
8.3.4. LAB MEDIA: Figure 4 C. Video Editor: Emphasize the parts of the plot between the peaks.
8.4. Using a voxel-wise time course of the contralateral primary somatosensory cortex, the barrel field region, or S1BF, revealed a 15 to 20% increase of the CBV compared to baseline [1].
8.4.1. LAB MEDIA: Figure 4 B.
8.5. The same paradigm was applied in a head-fixed behaving mouse in the mobile homecage using the awake preset of IcoScan [1].  The activation map after a multiple whisker stimulation experiment is shown here [2]. 
8.5.1. LAB MEDIA: Figure 5 C and D. 
8.5.2. LAB MEDIA: Figure 5 A.
8.6. Significant activation was determined with the resolution of a GLM using a default mouse hemodynamic response function [1].
8.6.1. LAB MEDIA: Figure 5 A and B. 
8.7. The temporal correlations of normalized low-frequency spontaneous CBV fluctuations between 3D brain regions in a ketamine-xylazine anesthetized mouse are shown here [1].
8.7.1. LAB MEDIA: Figure 6 A.
8.8. Seed-based analysis in the dorsal hippocampus revealed a significant interhemispheric connectivity between the right and left hippocampus as well as deep retro-hippocampal regions and piriform cortices [1]. 
8.8.1. LAB MEDIA: Figure 6 B. 
8.9. A seed region selected in the S1BF also resulted in a symmetrical correlation pattern [1].
8.9.1. LAB MEDIA: Figure 6 C. 









Conclusion
9. [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.
9.1. 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?
9.2. 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?
9.3. 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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