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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.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps:  21
Number of Shots:  58 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.

Ethics Title Card

This research has been approved by the Animal Care and Use Committee at Guangzhou University of Chinese Medicine



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Stereotaxic Positioning and Viral Vector Delivery
Demonstrator: Click here to enter name of demonstrator(s) 

Authors: Please review all shots to ensure that any actions performed using a microscope are labeled ’SCOPE’ and any actions where screen capture is feasible are labeled as ’SCREEN‘. Also, please flag any existing SCOPE/SCREEN labels that may be incorrect.
2.1. To begin, obtain and transfer a deeply anesthetized mouse to the stereotaxic frame equipped with an anesthesia mask [1-TXT].  Monitor the depth of anesthesia every 10 minutes while maintaining the mouse body temperature at 36 to 37.5 degrees Celsius with a feedback-controlled heated pad [2].

2.1.1. WIDE: Shot of the mouse in deep anesthesia. TXT: Anesthesia: 1-2% isoflurane
2.1.2. Talent checking anesthesia depth of the mouse lying on the feedback-controlled heated pad.

2.2. Secure the mouse to the stereotaxic frame with ear bars and a mouth bar after applying ophthalmic ointment to the eyes [1]. Confirm head immobilization by gentle probing once the head is symmetrically fixed [2].

2.2.1. Talent securing the mouse with ear bars and a mouth bar.
2.2.2. Talent gently probing the head to confirm immobilization.

2.3. Use surgical scissors to make a midline incision after removing the hair using a depilatory cream [1]. Clean the periosteum with saline and cotton swabs to expose Bregma and Lambda [2]. Lower the glass micropipette to touch Bregma and Lambda successively [3]. After noting the Z-coordinate on the digital vernier, adjust the mouth bar until the difference is less than 0.04 millimeters [4].

2.3.1. SCOPE: Talent making a midline incision with surgical scissors.
2.3.2. SCOPE: Talent cleaning the periosteum with saline and cotton swabs.
2.3.3. Talent lowering the glass micropipette to Bregma and Lambda.
2.3.4. SCREEN: The Z-coordinate is being displayed on the digital vernier, and the mouth bar is being adjusted.

2.4. Lower the glass micropipette to touch Bregma and reset the digital vernier to zero [1]. Move the micropipette 2.3 millimeters to the left and right of Bregma successively [2]. After noting the Z-coordinate, adjust the ear bars until the bilateral differences are less than 0.04 millimeters [3].

2.4.1. Talent lowering the glass micropipette to Bregma and resetting the digital vernier.
2.4.2. Talent moving the micropipette to the left and right of Bregma.
2.4.3. Talent adjusting the ear bars until the bilateral differences are less than 0.04 millimeters  

2.5. After resetting the digital vernier to zero at Bregma, mark the motor cortex forelimb area at anterior-posterior plus 1.5 millimeters and medial-lateral plus 0.74 millimeters [1]. Use a microdrill and 0.5-millimeter round-tip drill bits to drill a small hole approximately 0.5 millimeters in diameter at the marked location [2].
 
2.5.1. Talent marking the motor cortex forelimb area.
2.5.2. Talent drilling the marked location with the microdrill.

2.6. Before loading, mix the two adeno-associated viral vectors in equal volumes to prepare the viral mix [1-TXT]. Lower the glass micropipette connected to the micro-infusion pump to the target site at a dorsal-ventral depth of minus 0.94 millimeters from the brain surface [2]. Infuse 400 nanoliters of the viral mix, containing 200 nanoliters of each vector, at 50 nanoliters per minute [3]. 
Authors: The steps have been reordered based on the sequence of action. Please confirm if this is accurate. If not, please specify the correct sequence.

2.6.1. Talent mixing the two adeno-associated virus vectors. TXT: Viral mix: AAV9-GfaABC1D-GCaMP6s + AAV9-GfaABC1D-opto-vTRAP (1:1)
2.6.2. Talent lowering the glass micropipette to the target site.
2.6.3. Talent starting viral infusion with the micro-infusion pump.

2.7. Slowly withdraw the pipette 10 minutes after the infusion is completed [1]. Suture the scalp with 4-0 (four-oh), 20-millimeter, 3/8 (three-eighths) circle suture [2] and place the mouse on a heating pad until full recovery [3].

2.7.1. SCOPE: Talent slowly withdrawing the pipette.
2.7.2. SCOPE: Talent suturing the scalp.
2.7.3. Talent placing the mouse on a heating pad.

3. Chronic Optrode Implantation Post Craniotomy

Demonstrator: Click here to enter name of demonstrator(s)

3.1. Follow the previously demonstrated procedure up to scalp incision [1]. During the scalp incision, remove 1.5 centimeters by 1.5 centimeters of scalp while keeping sufficient skin around the eyes [2]. Clean the skull with hydrogen peroxide and 0.9% saline [3]. After identifying Bregma, reset the digital vernier to zero [4].

3.1.1. Representative shot of the talent immobilizing the head.
3.1.2. SCOPE: Talent removing the specified area of scalp
3.1.3. SCOPE: Talent cleaning the skull with hydrogen peroxide and saline.
3.1.4. SCOPE: Talent resetting the digital vernier after identifying Bregma.

3.2. Use a 0.8-millimeter round-tip drill to lightly roughen the skull surface [1]. Mark the motor cortex forelimb area at anterior-posterior 1.5 millimeters and medial-lateral 0.74 millimeters and use the mark as the center point to draw a 5-millimeter by 5-millimeter square [2].

3.2.1. SCOPE: Talent roughening the skull surface with the drill.
3.2.2. SCOPE: Talent marking the motor cortex forelimb area and drawing a square centered on the marked location.

3.3. Use a microdrill at approximately 10,000 revolutions per minute to trace the square [1]. Continuously apply ice-cold saline to the drill path and stop immediately if the bone flap loosens [2]. 

3.3.1. SCOPE: Talent tracing the square with the microdrill.
3.3.2. SCOPE: Talent applying ice-cold saline to the drill path and stopping drilling if the bone flap loosens.

3.4. Drill three small 0.5-millimeter-diameter holes over the contralateral hemisphere and cerebellum [1]. Implant cranioplasty screws into the holes so that each screw reaches the dura mater without further penetration [2]. Use forceps to remove the loosened bone flap [3]. Use ultra-fine forceps with an ultra-fine tip less than 0.03 millimeters by 0.01 millimeters to remove the dura at the cranial window, while avoiding direct contact with brain tissue [4].

3.4.1. SCOPE: Talent drilling three small holes.
3.4.2. SCOPE: Talent implanting cranioplasty screws.
3.4.3. SCOPE: Talent removing the loosened bone flap with forceps.
3.4.4. SCOPE: Talent removing the dura mater with ultra-fine forceps.

3.5. Fix the optrode to the micromanipulator arm of the stereotaxic frame and move it above the cranial window [1]. Securely intertwine the silver ground and reference wires of the optrode to the three cranioplasty screws [2].

3.5.1. SCOPE: Talent positioning the optrode above the cranial window.
3.5.2. Talent intertwining the silver ground and reference wires to the screws.

3.6. Clean the cranial window surface with sterile saline [1]. Slowly lower the optrode to the desired dorsal-ventral depth of minus 0.94 millimeters at 1 micrometer per second [2]. 
Authors: Please confirm if [2] is accurate.

3.6.1. SCOPE: Talent cleaning the cranial window surface with sterile saline.
3.6.2. SCOPE: Talent lowering the optrode into the cranial window.

3.7. Apply a layer of agarose over the cranial window after implantation [1]. Apply 3 to 4 layers of dental cement [2]. Remove the mouse from the stereotaxic frame once the dental cement becomes rigid [3]. Provide analgesia for 3 to 5 days and allow the mouse to recover for 1 to 2 weeks [4].

3.7.1. SCOPE: Talent applying agarose over the cranial window.
3.7.2. SCOPE: Talent applying dental cement over the exposed skull and optrode.
3.7.3. Talent removing the mouse from the stereotaxic frame.
3.7.4. Talent providing analgesia to the mouse and leaving it undisturbed.

4. Fiber Photometry and Behavioral Assessment 

Demonstrator: Click here to enter name of demonstrator(s)

4.1. Set acceleration from 4 to 40 revolutions per minute for the rotarod test [1]. Make the mouse run continuously on the rotating rod for 5 minutes across 3 consecutive trials [2]. Make the mouse learn to pull the test bar with its forepaws across 3 consecutive trials with results fluctuating less than 10% [3].

4.1.1. Setting the acceleration from 4 to 40 revolutions per minute.
4.1.2. Shot of the mouse on the rotarod apparatus.
4.1.3. Talent positioning the mouse to pull the grip strength test bar.

4.2. Use a dual- or triple-wavelength fiber photometry system to excite GCaMP6s (G-camp six S) [1]. Set the signal channel to 470 nanometers, the control channel to 405 nanometers and the sampling rate to 60 to 100 hertz [2]. 

4.2.1. SCREEN: Opening the fiber photometry system.
4.2.2. SCREEN: Setting the signal channel to 470 nm, the control channel to 405 nm and the sampling rate to 60 to 100 Hz.

4.3. Now, ground all recording system components properly [1]. Use a common median reference during recording [2]. Verify that wide-band and local field potential signals are selected in the recording software while monitoring for noise throughout the recording session [3].

4.3.1. Talent grounding the recording system components.
4.3.2. SCREEN: Setting the common median reference.
4.3.3. SCREEN: Selecting the wide-band and local field potential signal options in the recording software while monitoring for noise.

4.4. After anesthetizing the mouse briefly, connect the optrode to the recording line through an adaptor [1-TXT]. Place the mouse in a home-cage-like environment for recording [2]. Allow 10 minutes of acclimatization after awakening [3].

4.4.1. Talent connecting the optrode to the recording line through an adaptor. TXT: Anesthesia: Isoflurane for up to 60 seconds
4.4.2. Talent placing the mouse in a home-cage-like recording environment.
4.4.3. Shot of the mouse acclimatizing after awakening.

4.5. Record the mouse performing the grip strength test, requiring one pull per minute for 5 minutes [1]. Timestamp behavioral tests precisely in both multichannel and fiber photometry systems [2].

4.5.1. Talent recording while the mouse performs the grip strength test. 
Videographer: Please record the action of the mouse and then the monitor. 
4.5.2. SCREEN: Show synchronized timestamps in the multichannel and fiber photometry systems.

4.6. Administer 1.5% Rose Bengal dye solution intraperitoneally at 10 to 20 milligrams per kilogram and wait for 5 minutes [1]. Connect the optrode probe to the laser source once deep anesthesia is achieved and maintained [2]. Deliver a 530-nanometer laser beam at 15 milliwatts through the implanted optrode for 5 to 8 minutes to induce focal ischemia [3].

4.6.1. Talent administering Rose Bengal dye solution intraperitoneally.
4.6.2. Talent connecting the optical probe to the laser source.
4.6.3. SCREEN: Talent delivering the laser beam through the implanted optrode.

4.7. To perform post-stroke recording, place the mouse onto a heated pad for recovery [1]. Initiate the first post-stroke acute recording once the mouse is fully awake and repeat recording daily [2]. Turn on the 488 nanometer optogenetic laser stimulator set to 10 milliwatts for 5 minutes for opto vTRAP (op-toe vee-trap) to perform optogenetic manipulation after connecting the optrode [3].

4.7.1. Talent placing the mouse onto a heated pad.
4.7.2. SCREEN: Talent initiating the first post-stroke acute recording.
4.7.3. SCREEN: Talent turning on the stimulator for optogenetic manipulation.


Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 118
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Compared with baseline [1], cerebral blood flow declined after photothrombosis [2] and remained suppressed at 1 day [3] and 7 days post-stroke [4].

5.1.1. LAB MEDIA: Figure 2A,B. Video editor: Highlight the “Baseline” image and bar.
5.1.2. LAB MEDIA: Figure 2A,B. Video editor: Highlight the “PST” image and “Post-stroke” bar.
5.1.3. LAB MEDIA: Figure 2A,B. Video editor: Highlight the “D1” image and bar.
5.1.4. LAB MEDIA: Figure 2A,B. Video editor: Highlight the “D7” image and bar.

5.2. Forelimb grip strength showed a highly significant decline at 1 day [1] and remained suppressed at 7 days post-stroke [2].

5.2.1. LAB MEDIA: Figure 2D. Video editor: Highlight the “D1” bar.
5.2.2. LAB MEDIA: Figure 2D. Video editor: Highlight the “D7” bar.

5.3. Rotarod speed of falling showed a highly significant decline at 1 day [1] and remained significantly suppressed at 7 days post-stroke [2].

5.3.1. LAB MEDIA: Figure 2E. Video editor: Highlight the “D1” bar.
5.3.2. LAB MEDIA: Figure 2E. Video editor: Highlight the “D7” bar.

5.4. Raster plots [1] and peri-stimulus time histograms showed changes in neuronal activity during optical stimulation [2]. 

5.4.1. LAB MEDIA: Figure 4A. Video editor: Highlight the vertical shaded area labeled “Light ON”, then show the dense short vertical lines before this region and compare them to the lines inside the shaded area for both the top blue rows and bottom red rows.

5.4.2. LAB MEDIA: Figure 4B. Video editor: Highlight the vertical shaded area labeled “Light ON,” then show the height of the bars before this region and compare them to the bars inside the shaded area for both the top blue graph and bottom red graph.

5.5. Pyramidal neuron firing rate showed a significant decrease after optical stimulation compared with pre-stimulus baseline [1].

5.5.1. LAB MEDIA: Figure 4C. Video editor: Highlight the shorter bar labeled “Post,” along with the dots above each bar showing individual points.

5.6. Interneuron firing rate showed a significant increase after optical stimulation compared with pre-stimulus baseline [1].

5.6.1. LAB MEDIA: Figure 4D. Video editor: Highlight the taller bar labeled “Post,” along with the dots above each bar showing individual points.
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