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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
☐ Correct 
☐ Incorrect 

 2. 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 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.

3. 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.

[bookmark: Text5]4. Proposed filming date: To help JoVE process and publish your video in a timely manner, please indicate the proposed date that your group will film here: MM/DD/YYYY

DO NOT use this draft script for filming. Please wait until your script is finalized to begin the filming process. 

When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare.


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:  19
Number of Shots:  44 

Introduction 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· 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: What is the scope of your research? What questions are you trying 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 30 or fewer words.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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 30 or fewer words.
What are the current experimental challenges?
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 30 or fewer words.

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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 30 or fewer words.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What research questions will your laboratory focus on in the future?
1.10. 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.


Ethics Title Card
This research has been approved by the Danish Veterinary and Food Administration under the Ministry of Food, Agriculture and Fisheries of Denmark

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.) 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 you/your videographer will capture. 

2. Cranial Window Implantation
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, identify the bregma point by drawing straight lines between each ear and the contralateral eye [1]. The bregma point is at the intersection of those lines [2]. Mark the incision site using a sterile marker, ensuring that the incision site is slightly lateral to the midline on the side contralateral to the stimulated forelimb [3]. After placing the sterile drape, make the initial incision at the marked site in the dermis with a scalpel [4]. Using a cauterizer, continue the incision through the skin [5].

2.1.1. WIDE: Talent drawing straight lines between each ear and the contralateral eye. TXT: Anesthesia: 1 – 2% Sevoflurane, 10 mg/mL Propofol infused at 8 mg∙kg-1∙h-1, 50 μg/mL Fentanyl infused at 20 µg∙kg-1∙h-1
2.1.2. The bregma point being identified at the intersection of the drawn lines. Authors: Use your fingers, forceps, or something similar to point to the bregma point.
2.1.3. Talent marking the incision site using a sterile marker.
2.1.4. After draping the animal, the talent making the first incision with a scalpel at the marked incision site.
2.1.5. Talent continuing the incision with a cauterizer.

2.2. Place the retractor [1]. Using forceps, lift the skin and cut the avascular connective tissue between the periosteum and the subcutis to provide flexibility for suturing later [2]. Adjust the retractor to accommodate the additional skin flexibility [3].

2.2.1. Talent placing the retractor.
2.2.2. Talent holding up the skin with forceps and cutting the avascular connective tissue between the periosteum and the subcutis.
2.2.3. Talent adjusting the retractor position.

2.3. Drill a 10-millimeter diameter hole frontal to the sagittal suture line and lateral to the midline suture using a rounded drill bit [1-TXT].

2.3.1. Talent drilling a hole frontal to the sagittal suture line and lateral to the midline suture using a rounded drill bit. TXT: Begin with a 15 mm drill to ensure a 10 mm opening at the dura due to tapering

2.4. Once the dura becomes visible [1], switch to a smaller drill bit to achieve the maximal width of the hole at the dura level [2]. Clip the edges of the hole using Rongeurs [3].

2.4.1. A shot of the visible dura.
2.4.2. Talent using a smaller drill bit and continuing to drill near the dura.
2.4.3. Talent clipping the edge of the hole with Rongeurs.

2.5. Confirm that the cranial window fits completely into the drilled hole, reaching the bottom without gaps, and determine the appropriate depth [1-TXT].

2.5.1. Talent placing the cranial window into the hole and inspecting its fit and depth alignment. TXT: Do not exert pressure on the brain at any location

2.6. While holding the cranial window in place, mark the screw hole positions with a hand drill [1].

2.6.1. Talent using a hand drill to mark screw locations around the window.

2.7. Remove the cranial window [1] and drill the marked holes to a depth of at least 4 millimeters [2-TXT].

2.7.1. Talent removing the cranial window.
2.7.2. Talent drilling one hole to the required depth. TXT: Drill one screw hole through the skull to serve as ground for recordings

2.8. Place the cranial window back [1] and remove the needle from the butterfly infusion set [2]. Measure the screw hole depth through the cranial window using the blunt butterfly [3]. Insert and fasten a screw with a matching length into the hole [4].

2.8.1. Talent placing the cranial window.
2.8.2. Talent removing the needle from the butterfly infusion set.
2.8.3. Talent using the blunt butterfly to check the hole depth.
2.8.4. Talent inserting and tightening the screw into position.

2.9. Place a U-connector under the screw that perforates the skull and touches the dura [1].

2.9.1. Talent positioning and securing the U-connector under the correct screw.

2.10. Insert two needles perpendicular to the nerve course approximately 2 centimeters apart [1]. Pierce the skin again approximately 3 centimeters away from the insertion point [2]. Pass the Cooner wires through the needles [3] and remove the needles, leaving the wires partially under the skin [4-TXT].

2.10.1. Talent inserting two needles perpendicular to the nerve course approximately 2 cm apart.
2.10.2. Talent piercing the skin again at the appropriate distance.
2.10.3. Talent passing the Cooner wires through the needles.
2.10.4. Talent removing the needles, leaving the wires partially under the skin. TXT: Position the uninsulated wire segment beneath the skin for both wires

3. Recording Cortical Signals
Demonstrator: Click here to enter name of demonstrator(s)

3.1. Dip the micro-electrocorticography electrode in alcohol [1] and place it in the ZIF-clip headstage [2]. Authors: How do you want to pronounce µECoG electrode and ZIF-clip? “micro-electrocorticography electrode” and “Ziff-Clip”?

3.1.1. Talent submerging the micro-electrocorticography electrode in an alcohol container.
3.1.2. Talent placing the micro-electrocorticography electrode into the ZIF-clip headstage.

3.2. Using a micromanipulator and gently guiding it with a cotton bud, bring the micro-electrocorticography electrode into place [1]. Connect the ground wires of the electrode to the ground screw using a crocodile connector [2] and preview the signals in the Synapse [3-TXT].

3.2.1. Talent using a micromanipulator to position the micro-electrocorticography electrode, while gently adjusting its placement with a cotton bud.
3.2.2. Talent attaching the microECoG ground wires to the ground screw with a crocodile connector.
3.2.3. Synapse software interface displaying the microECoG signal preview. TXT: The typical signal range is up to ±100 µV 

3.3. Place sterile gauze on the electrode to maintain firm tissue contact [1]. Drip body-temperature saline on the gauze to prevent the tissue from drying [2].

3.3.1. Talent placing gauze on the electrode.
3.3.2. Talent dripping saline solution on the gauze to keep it moist.

4. Implant Site Closure
Demonstrator: Click here to enter name of demonstrator(s)

4.1. Place the cranial window cap to close the cranial window, ensuring that it fits precisely in the cranial window and requires no additional fastening [1-TXT].

4.1.1. Talent aligning and placing the cranial window cap over the cranial window to close it. TXT: Pressure from the skin onto the implant will keep the cap in place

4.2. Place an antibiotic pouch on top of the cranial window cap [1]. Close the skin subcutaneously using the buried vertical mattress technique with single resorbable sutures, placing them 5 to 10 millimeters apart [2]. Do not tie the last three sutures until all have been placed [3].

4.2.1. Talent positioning the antibiotic pouch over the cranial window cap.
4.2.2. Talent placing buried vertical mattress sutures at regular intervals.
4.2.3. Talent tying the last three sutures after all the sutures have been positioned along the incision line.

4.3. Next, place intradermal sutures in a continuous fashion starting 1 to 2 centimeters lateral to the incision site and tunnelling under the skin to the dermal layer but below its surface [1]. Tie a knot on the lateral end to prevent irritation or suture loosening [2].

4.3.1. Talent placing continuous intradermal sutures starting 1 to 2 centimeters lateral to the incision site and tunneling under the skin to the dermal layer.
4.3.2. Talent tying a knot on the lateral end of the suture.

4.4. Then, place the continuous suture between the subcutaneous sutures until the other side of the incision is reached [1].

4.4.1. Talent stitching continuously between the previously placed subcutaneous sutures.

4.5. Make a new incision in the dermis with a scalpel slightly lateral to the midline [1]. Using a cauterizer, continue the incision through the skin [2].

4.5.1. Talent making the dermal incision slightly lateral to the midline using a scalpel.
4.5.2. Talent extending the incision using a cauterizer.

4.6. Finally, remove the cranial window cap [1] and, using gentle circular motions with a cotton bud, remove any connective tissue from the opening [2] until the dura becomes visible [3].

4.6.1. Talent lifting and removing the cranial window cap.
4.6.2. Talent cleaning the cranial opening with a cotton bud in circular motions.
4.6.3. A shot of the visible dura.










Results
Please review this section to make sure that it accurately reflects your findings.
· You/Your videographer does not have to record this section. 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: 091.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. This figure shows the stability and modulation of event-related potentials or ERPs recorded at different time points and under varying stimulation conditions [1].
5.1.1. LAB MEDIA: Figure 10.
5.2. ERPs recorded at three time points showed nearly identical waveforms, demonstrating the high reproducibility of the cranial window technique over time [1].
5.2.1. LAB MEDIA: Figure 10 A.
5.3. Peak amplitudes [1] and inter-channel variability remained stable across sessions, indicating consistent signal quality [2], while a slight delay in the first session likely reflects developmental changes [3].
5.3.1. LAB MEDIA: Figure 10 A. Video Editor: Highlight the labels P1 and N1.
5.3.2. LAB MEDIA: Figure 10 A.
5.3.3. LAB MEDIA: Figure 10 A. Video Editor: Highlight the deep blue plot.
5.4. High-frequency stimulation significantly enhanced the N1 peak amplitude, confirming ERP sensitivity to neuroplastic changes linked to increased pain sensitivity [1].
5.4.1. LAB MEDIA: Figure 10 B. Video Editor: Highlight the deep yellow plot of Mean phase II (ensure to highlight only the deep yellow plot, do not highlight the broadening of the plot at N1).
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