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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:  24
Number of Shots:  44

Interviews
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 Zhejiang University 


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. Preoperative Preparation of Animals
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. To begin, transfer the anesthetized mouse to the surgical platform [1] and maintain anesthesia with 1.5–3% sevoflurane delivered through an anesthesia mask at an oxygen flow rate of 0.5–0.8 liters per minute [2]. Administer buprenorphine subcutaneously at 0.05 milligrams per kilogram [3-TXT]. 
2.1.1. WIDE: Talent transferring the anesthetized mouse to the surgical platform. TXT: Anesthesia: 3–5% Sevoflurane, O2 Flow rate: 1L/min
2.1.2. Talent placing the anesthesia mask over the mouse's nose.
2.1.3. Talent administering buprenorphine subcutaneously at 0.05 milligrams per kilogram. TXT: Adjust sevoflurane to maintain stable surgical anesthesia
2.2. Next, position the mouse prone with the lumbar spine facing upward [1]. Secure the forelimbs gently with tape to stabilize the animal and provide unobstructed access to the L5 surgical field [2].
2.2.1. Talent positioning the mouse prone with the lumbar spine facing upward.
2.2.2. Talent gently securing the forelimbs with tape.
2.3. Confirm an adequate depth of anesthesia by verifying the absence of the pedal withdrawal reflex [1]. Then, apply ophthalmic ointment to prevent corneal drying [2].
2.3.1. Talent checking the pedal withdrawal reflex.
2.3.2. Talent applying ophthalmic ointment.
2.4. Using a small-animal trimmer, remove hair from the midline lumbar region [1]. Disinfect the exposed skin with 75% ethanol, then povidone-iodine, and repeat the procedure 2–3 times to ensure aseptic conditions [2].
2.4.1. Talent removing hair from the midline lumbar region spanning approximately L3 to S1 with a small-animal trimmer.
2.4.2. Talent disinfecting the exposed skin with 75% ethanol followed by povidone-iodine.
3. L5 Lumbar Laminectomy Surgery
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. Place the anesthetized mouse in the prone position on a prewarmed surgical platform [1]. Secure the forelimbs with tape to stabilize the body and fully expose the lumbar region [2].
3.1.1. WIDE: Talent placing the anesthetized mouse in the prone position on the prewarmed surgical platform.
3.1.2. Talent securing the forelimbs with tape and exposes the lumbar region 
3.2. Identify the L5 vertebral level using surface landmarks [1]. Palpate the bilateral iliac crests and draw an imaginary transverse line connecting their highest points [2].
3.2.1. SCOPE: Talent locating the L5 vertebral level.	Comment by pallavi sharma: Authors: How is this step performed?
3.2.2. SCOPE: Talent palpating the bilateral iliac crests and indicating an imaginary transverse line connecting their highest points.
3.3. Use the transverse line as a landmark for the L5–L6 intervertebral space, positioning the skin incision slightly cranial to target the L5 lamina. [2].	Comment by pallavi sharma: Authors: Please specify what exactly you will demonstrate here.
3.3.1. SCOPE: Talent positioning skin incision slightly cranial to the transverse line.
3.4. Then, disinfect the surgical site [1] and make a midline longitudinal skin incision approximately 1.5–2.0 centimeters long over the predetermined L5 level to expose the L4–L6 region [2].
3.4.1. SCOPE: Talent disinfecting the surgical site.
3.4.2. SCOPE: Talent making a midline longitudinal skin incision approximately 1.5–2.0 centimeters long over the predetermined L5 level.
3.5. Using sterile forceps, retract the skin edges [1], expose the dorsal fascia, and identify the midline fascial raphe [2].
3.5.1. SCOPE: Talent retracting the skin edges with sterile forceps.
3.5.2. SCOPE: Talent exposing the dorsal fascia and locating the midline fascial raphe. Authors: Please point out the  dorsal fascia and midline fascial raphe
3.6. Confirm the vertebral level after exposing the spine [1]. Identify the lumbosacral junction and the most caudal lumbar vertebra [2].
3.6.1. SCOPE: Talent confirming the vertebral level after exposing the spine.	Comment by pallavi sharma: Authors: Please specify how this step is performed
3.6.2. SCOPE: Talent showing the lumbosacral junction and the most caudal lumbar vertebra.
3.7. Identify L5 as the vertebra immediately cranial to L6 because C57BL/6 (C-Fifty-Seven-Black-Six) mice typically possess 6 lumbar vertebrae [1]. Confirm the level by counting 1 vertebra cranially from the lumbosacral junction [2].
3.7.1. SCOPE: Talent shows L5 vertebra immediately cranial to L6.
3.7.2. SCOPE: Talent counting 1 vertebra cranially from the lumbosacral junction.
3.8. Next, create a small opening along the midline fascial raphe [1] and retract the paraspinal muscles bilaterally under direct visualization [2].
3.8.1. SCOPE: Talent creating a small opening along the midline fascial raphe.
3.8.2. SCOPE: Talent retracting the paraspinal muscles bilaterally under direct visualization.
3.9. Separate the muscles adjacent to the L5 spinous process in a subperiosteal plane [1]. Extend the exposure cranially to the L4 spinous process and caudally to the L6 spinous process [2] until all 3 spinous processes are clearly visible [3].
3.9.1. SCOPE: Talent separating the muscles adjacent to the L5 spinous process in a subperiosteal plane.
3.9.2. SCOPE: Talent extending the exposure cranially to the L4 spinous process and caudally to the L6 spinous process.
3.9.3. SCOPE: Shot of 3 clearly visible spinous processes.
3.10. Using cotton swabs or fine forceps, perform blunt dissection near the bone, using sharp dissection only as necessary to release adhesions and minimize bleeding [1].
3.10.1. SCOPE: Talent performing blunt, bone-adjacent dissection with cotton swabs or fine forceps.
3.11. Then, using a small retractor or cotton swabs, maintain lateral retraction to expose the L5 lamina and the L5–L6 interlaminar space completely [1]. Reconfirm the vertebral level before proceeding [2].
3.11.1. SCOPE: Talent maintains lateral retraction with a small retractor or cotton swabs and exposes the L5 lamina and the L5–L6 interlaminar space.
3.11.2. SCOPE: Talent checking the vertebral level.
3.12. Using forceps, gently grasp the L5 spinous process, elevate the spinous process and adjacent lumbar spine to an angle of approximately 30 degrees relative to the surgical platform to widen the L5–L6 interlaminar space [1].
3.12.1. SCOPE: Talent grasping the L5 spinous process with forceps and elevating the spinous process and adjacent lumbar spine to approximately 30 degrees relative to the surgical platform.
3.13. Insert the closed tips of the ophthalmic scissors into the L5–L6 interlaminar space under direct visualization and advance them along a shallow plane immediately beneath the caudal edge of the L5 lamina [1].
3.13.1. SCOPE: Talent inserting the closed tips of the ophthalmic scissors into the L5–L6 interlaminar space and advancing them immediately beneath the caudal edge of the L5 lamina.
3.14. Then, slightly open the scissors to create the initial bony opening [1]. Enlarge the laminectomy window by removing small bone fragments from the dorsal L5 lamina, avoiding the facet joints, excessive insertion depth, and cutting force to prevent dural injury [2].
3.14.1. SCOPE: Talent slightly opening the ophthalmic scissors to create the initial bony opening.
3.14.2. SCOPE: Talent sequentially removing small bone fragments along the laminar margins while restricting bone removal to the dorsal L5 lamina.
3.15. Continue removing the lamina in a stepwise manner until the dura mater is clearly visible through the bony window [1].
3.15.1. SCOPE: Talent removing the lamina stepwise until the dura mater is visible through the bony window.
3.16. Then, inspect the surgical field carefully, confirm the absence of active bleeding, and verify that the dura mater remains intact [1].
3.16.1. SCOPE: Talent inspects the surgical field for active bleeding and confirms that the dura mater remains intact.
3.17. Next, irrigate the surgical site with warm sterile saline [1] and achieve hemostasis using gentle compression [2].
3.17.1. SCOPE: Talent irrigating the surgical site with warm sterile saline.
3.17.2. SCOPE: Talent applying gentle compression to achieve hemostasis.
3.18. Close the wound in layers [1]. Close the skin with 6-0 nylon sutures and disinfect the incision site [2].
3.18.1. SCOPE: Talent closing the wound in layers.
3.18.2. SCOPE: Talent closing the skin with 6-0 nylon sutures and disinfecting the incision site.
3.19. After wound closure, continue sevoflurane anesthesia until the total duration of anesthesia reaches approximately 4 hours [1]. Then, discontinue sevoflurane administration and proceed to postoperative care [2].
3.19.1. Talent maintaining the mouse under sevoflurane anesthesia after wound closure.
3.19.2. Talent discontinuing sevoflurane administration.
3.20. Once the animal recovers, perform a behavioral assessment of postoperative cognitive dysfunction [1-TXT], followed by histopathological examination and statistical analysis [2].
3.20.1. Representative shot of a mouse moving in the arena. TXT: Refer to the text protocol for detailed behavioral assays	Comment by pallavi sharma: Authors: This is just a representative shot to maintain the continous flow of the script. You can provide a shot for any behavioral assay.
3.20.2. Talent in front of the computer screen reviewing histopathological images

3.20.3. 

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: 190.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 

4.1. Motor function was assessed on postoperative day 3 using open-field and gait analyses [1]. Neither the total distance travelled [2] nor the average speed in the open-field test showed significant differences between the control and L5 laminectomy groups [3].
4.1.1. LAB MEDIA: Figure 2. 
4.1.2. LAB MEDIA: Figure 2A. Video editor: Highlight the bars labeled 'Control' and 'Laminectomy' in the 'Distance (m)' plot.
4.1.3. LAB MEDIA: Figure 2A. Video editor: Highlight the bars labeled 'Control' and 'Laminectomy' in the 'Average speed (m/s)' plot.
4.2. Gait analysis showed no significant differences between groups in stride length [1], stand time [2], swing speed [3], or print area [4].
4.2.1. LAB MEDIA: Figure 2B. Video editor: Highlight the 'Stride Length (cm)' plot.
4.2.2. LAB MEDIA: Figure 2B. Video editor: Highlight the 'Stand time (s)' plot.
4.2.3. LAB MEDIA: Figure 2B. Video editor: Highlight the 'Swing speed (cm/s)' plot.
4.2.4. LAB MEDIA: Figure 2B. Video editor: Highlight the 'Print area (px²)' plot.
4.3. In the novel object recognition test, the L5 laminectomy group showed a significantly lower novel-object preference index than the control group [1].
4.3.1. LAB MEDIA: Figure 3A. Video editor: Highlight the 'Laminectomy' box on the right hand side and the bar in the 'Recognition Index' plot.
4.4. In the novel-arm Y-maze, the L5 laminectomy group demonstrated significantly lower preference indices for time spent in the novel arm [1] and entries into the novel arm [2].
4.4.1. LAB MEDIA: Figure 3B. Video editor: Highlight the bars labelled  'Laminectomy' in the 'Time in novel arm (%)' plot.
4.4.2. LAB MEDIA: Figure 3B. Video editor: Highlight the bars labelled 'Laminectomy' in the 'Entries into Novel Arm (%)' plot.
4.5. In the Barnes maze, the L5 laminectomy group exhibited longer escape latency [1] and greater distance travelled on day 3 [2].
4.5.1. LAB MEDIA: Figure 3C. Video editor: Highlight the bars labelled 'Laminectomy' in the 'Latency to Escape (s)' plot.
4.5.2. LAB MEDIA: Figure 3C. Video editor: Highlight the bars labelled 'Laminectomy' in the 'Distance (m)' plot.
4.6. In the hippocampal CA1 region, the L5 laminectomy group exhibited significantly fewer Nissl-positive neurons [1] and a reduced number of Nissl bodies compared to the control group [2].
4.6.1. LAB MEDIA: Figure 4A, B. Video editor: Highlight the bar labeled 'Laminectomy' images in the left-hand side graph
4.6.2. LAB MEDIA: Figure 4A, B. Video editor: Highlight the bars labeled 'Laminectomy' in the right-hand side graph.
4.7. Iba1 mean fluorescence intensity was significantly increased in the L5 laminectomy group [1].
4.7.1. LAB MEDIA: Figure 4C, D. Video editor: Highlight the Iba1 panel in figure 4C and bar labelled 'Laminectomy' in figure 4D.
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