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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: 22
Number of Shots: 50 

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.
Answers will be slightly edited in accordance with the journal guidelines

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full 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 full 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 full 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. 
1.1. 
1.2. 
1.3. 
1.4. Enter full 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.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full 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 full 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 full 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 Ethics Committee at the Westlake 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. 	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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. 

2. Gradient Refractive Index (GRIN) Lens Implantation 
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, position the prepped, anesthetized mouse on the operating table and reopen the craniotomy [1-TXT]. Using a scalpel, scratch the skull surface to improve the grasping of dental cement in a later step [2]. Drill a new craniotomy with a diameter slightly larger than the gradient refractive index or GRIN (grin) lens, typically approximately 1 millimeter, to allow smooth implantation [3]. Meticulously clear all bone debris after drilling [4].
2.1.1. WIDE: Talent placing the animal on the operating table. TXT: Anesthesia: 2 - 3% Isoflurane
2.1.2. Talent scratching the skull surface with a scalpel.
2.1.3. Talent drilling a new craniotomy slightly larger than 1 millimeter.
2.1.4. Talent clearing bone debris from the skull surface.

2.2. Insert a glass pipette into the target brain region to mitigate tissue compression during GRIN lens implantation [1]. Slowly move the pipette mediolaterally to create an incision [2]. Create a micro-cut approximately 1 millimeter long to generate space for implanting the GRIN lens [3].
2.2.1. Talent inserting a glass pipette into the target brain region.
2.2.2. Talent moving the glass pipette mediolaterally within the brain tissue.
2.2.3. Close-up of the incision site showing an approximately 1 millimeter micro-cut.

2.3. Now, disinfect the GRIN lens with 75 percent ethanol [1] and wash it with sterile saline [2]. Using lens tissue, gently wipe the lens clean [3].
2.3.1. Talent disinfecting the GRIN lens with 75 percent ethanol.
2.3.2. Talent washing the lens with sterile saline.
2.3.3. Talent gently wiping the lens with lens tissue.

2.4. Then, hold the GRIN lens with a lens holder [1] and attach the miniscope to the top of the lens [2].
2.4.1. Talent securing the GRIN lens in a lens holder.
2.4.2. Talent attaching the miniscope to the top of the lens.

2.5. Position the entire assembly at the bregma [1]. Set the X, Y and Z coordinates to 0 [2]. Move the assembly to the target X and Y coordinates above the craniotomy [3].
2.5.1. Talent positioning the lens and miniscope assembly at the bregma.
2.5.2. Talent adjusting the micromanipulator controls to set X = 0, Y = 0, and Z = 0.
2.5.3. Talent moving the assembly to the target X and Y coordinates above the craniotomy.

2.6. Next, moisten the skull surface with sterile saline [1]. Very slowly lower the GRIN lens into the brain tissue at a rate of approximately 100 micrometers per minute until it reaches the target [2].
2.6.1. Talent applying sterile saline to moisten the skull surface.
2.6.2. Talent slowly lowering the GRIN lens into the brain tissue.

2.7. After lens implantation, absorb residual liquid from the skull surface [1] and blow compressed air to thoroughly dry the skull surface [2].
2.7.1. Talent absorbing residual liquid from the skull surface with absorbent material.
2.7.2. Talent blowing compressed air onto the skull surface to dry it.

2.8. Carefully apply dental cement to anchor the base of the GRIN lens to the skull [1]. Build a full head cap that covers the exposed skull while avoiding contact between the cement and surrounding muscle tissues [2]. Carefully loosen the lens holder [3] and remove the holder together with the miniscope [4].
2.8.1. Talent applying dental cement around the base of the GRIN lens.
2.8.2. Talent building a full head cap with dental cement over the exposed skull.
2.8.3. Talent loosening the lens holder.
2.8.4. Talent removing the lens holder together with the miniscope.

2.9. Prepare the two-part silicone adhesive by mixing the two liquids [1]. Apply the adhesive to the top of the GRIN lens to form a protective seal against dust and scratches during the recovery period [2].
2.9.1. Talent mixing the two liquids of the silicone adhesive.
2.9.2. Talent applying the silicone adhesive to the top of the GRIN lens.




3. Baseplate Installation in the 
Demonstrator: Click here to enter name of demonstrator(s) 


3.1. Anesthetize the animal to perform baseplate installation 2 to 3 weeks after GRIN lens implantation [1-TXT]. Fix the mouse in the stereotaxic instrument [2].
3.1.1. Talent placing the anesthetized animal on the table.
3.1.2. Talent securing the mouse in the stereotaxic instrument.

3.2. Remove the silicone seal from the top of the GRIN lens [1]. Using lens tissue, gently clean the lens surface [2].
3.2.1. Talent removing the silicone seal from the implanted lens.
3.2.2. Talent gently cleaning the lens surface with lens tissue.

3.3. Now, attach the baseplate to the miniscope [1] and mount the microscope–baseplate assembly onto the stereotaxic manipulator arm via a holder [2].
3.3.1. Talent attaching the baseplate to the miniscope.
3.3.2. Talent mounting the microscope–baseplate assembly onto the stereotaxic manipulator arm.

3.4. Connect the miniscope to the data acquisition box [1] and turn on live imaging [2].
3.4.1. Talent connecting the miniscope to the data acquisition box.
3.4.2. Live imaging display appearing on the monitor.

3.5. Finely adjust the manipulator to align the miniscope objective with the implanted GRIN lens and achieve precise optical coaxial alignment [1].
3.5.1. Talent adjusting the stereotaxic manipulator to align the miniscope objective with the implanted lens.

3.6. Position the miniscope objective parallel to the upper surface of the GRIN lens [1]. Ensure that the entire border of the GRIN lens appears as a perfect circle within the imaging window and that the center of the lens is centered in the imaging window [2].
3.6.1. Talent adjusting the miniscope orientation to achieve a parallel position relative to the lens surface.
3.6.2. Imaging window showing the full circular border of the GRIN lens centered in the field of view.

3.7. Then, lower the microscope to an optimal working distance to acquire clear images of neurons in the target focal plane [1].
3.7.1. Talent lowering the microscope while observing the live imaging feed to obtain clear neuronal images.

3.8. Use dental cement to bridge the baseplate to the existing cement cap [1] and encapsulate the baseplate with dental cement to secure it in place [2].
3.8.1. Talent applying dental cement to bridge the baseplate to the existing cement cap.
3.8.2. Talent encapsulating the baseplate with dental cement.

3.9. After the dental cement is fully solidified, loosen the holder [1]. Carefully disconnect the microscope from the baseplate [2] and immediately screw a cap onto the baseplate to protect the optical interface [3-TXT].
3.9.1. Talent loosening the holder after cement solidification.
3.9.2. Talent disconnecting the microscope from the baseplate.
3.9.3. Talent screwing a protective cap onto the baseplate. TXT: Habituate the implanted mice to the imaging setup



4. Social Behavioral Assays with Miniscope Calcium Imaging 

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

4.1. Isolate the miniscope-implanted mice for 1, 3, or 5 days prior to calcium imaging [1].
4.1.1. Shot of a miniscope-implanted mouse housed individually in an isolation cage.

4.2. Connect the mouse to the miniscope [1] and record for 10 minutes while the mouse remains isolated [2].
4.2.1. Talent attaching the miniscope to the implanted baseplate on the mouse.
4.2.2. Live recording of the isolated mouse during the 10-minute baseline session.

4.3. Now, add a former cagemate to the recording chamber [1] and record for 10 minutes during the reunion period [2].
4.3.1. Talent placing a former cagemate into the recording chamber with the implanted mouse.
4.3.2. Live recording of social interaction during the 10-minute reunion session.

4.4. Finally, remove the cagemate after the 10-minute reunion period [1] and record for an additional 10 minutes while the mouse is re-isolated [2].
4.4.1. Talent removing the cagemate from the recording chamber.
4.4.2. Live recording of the mouse during the 10-minute re-isolation session.






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: 75.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration


5.1. A representative MPN-Isolation neuron displayed distinct activity distributions during social isolation and reunion [1], and its receiver operating characteristic curve showed an area under the curve of 0.07 [2].
5.1.1. LAB MEDIA: Figure 4A. Video editor: Highlight the left panel.
5.1.2. LAB MEDIA: Figure 4A. Video editor: Highlight the right panel.

5.2. An MPN-Reunion neuron displayed different activity distributions during social isolation and reunion [1], and its receiver operating characteristic curve showed an area under the curve of 0.91 [2].
5.2.1. LAB MEDIA: Figure 4B. Video editor: Highlight the left panel.
5.2.2. LAB MEDIA: Figure 4B. Video editor: Highlight the right panel.

5.3. Activity heatmaps showed all identified significantly tuned neurons from a single imaged mouse [1].
5.3.1. LAB MEDIA: Figure 4C. 
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