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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?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
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?   No

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. Yes

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.
Makenzie Wilkinson, PhD Candidate in Neuroscience, University of California Berkeley


Current Protocol Length
Number of Steps: 44
Number of Shots:  60

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


Authors: Statements have been edited for length and clarity. 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. Makenzie Wilkinson: Our research investigates how psychedelics reinstate plasticity in the adult brain by reopening the critical period for social reward learning in mice.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Makenzie Wilkinson: Existing methods for measuring critical periods focus on sensory-motor development, while this protocol assesses a critical period for peer-to-peer social learning.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


CONCLUSION:
What does this protocol allow researchers to study or measure?
1.3. Makenzie Wilkinson: This protocol allows researchers to study how psychedelics reopen critical periods, revealing mechanisms of establishment and closure while explaining their therapeutic breadth. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

Describe the most important consideration or challenge when performing this protocol.
1.4. Makenzie Wilkinson: The key consideration is using in-house-bred mice habituated to handling and low-stress injections before psychedelic administration and behavioral testing begins.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 


Are there any additional methods or analyses that can be performed following this procedure?
1.5. Makenzie Wilkinson: Researchers can investigate the natural development of the social reward learning critical period using this procedure without psychedelic injection from adolescence through adulthood.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. 

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

Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.

What is the key takeaway you hope viewers remember after watching your video article?
1.6. Makenzie Wilkinson, PhD Candidate,  University of California, Berkeley : (authors will present their testimonial statements live)

What value do you expect this video article to have for other researchers working in your field?
1.7. Makenzie Wilkinson, PhD Candidate,  University of California, Berkeley :  (authors will present their testimonial statements live) 



Ethics Title Card
This research has been approved by the Animal Care and Use Committee at the University of California, Berkeley. 



Protocol  
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.
2. Habituation and Animal Identification
Demonstrator: Makenzie Wilkinson 
2.1. To begin day 1 of the experiment, place the home cage and 2 clean cages inside a workstation in a room with minimal noise and no distressing odors [1].
2.1.1. WIDE: Talent placing the home cage and 2 clean cages inside the workstation. Videographer: Please obtain CU shot as well for this shot.
2.2. Using mice aged P93, transfer one mouse at a time from the home cage to the rightmost habituation cage calmly [1]. Repeat moving the mice between the two habituation cages for two rounds, allowing about 20 seconds in each cage or until all mice are in the same cage [2].
2.2.1. Talent calmly transferring 1 mouse at a time from the home cage to the rightmost habituation cage.
2.2.2. Talent transferring the mice between the 2 habituation cages for a total of 2 rounds.
2.3. During the final transition out of the rightmost habituation cage, weigh each mouse [1] and place it in the middle (empty) habituation cage while preparing the saline syringe at a dose of 10 microliters per gram of body weight [2]. Administer the saline by intraperitoneal injection, then return each mouse to the home cage [3].
2.3.1. Talent weighing each mouse during the final transition out of the rightmost habituation cage.
2.3.2. Talent placing the weighed mouse in empty habituation cage to prepare saline syringe
2.3.3. Talent administering the saline by i.p. injection and returning the mouse to the home cage.
2.4. Repeat the handling and injection habituation procedure on days 2 and 3 at the same time of day.
2.4.1. Reuse 2.2.2. and 2.3.3.
2.5. On day 4 at approximately P96, inject experimental mice intraperitoneally with the appropriate psychedelic compound according to the presented dosages [1] [2].
2.5.1.    Reuse 2.3.3
2.5.2. LAB MEDIA: Table 1
Video editor: Please use a split-screen layout showing the shot 2.3.3 and the  table on the other side (2.5.2)
2.6. Return mice to the husbandry room. On day 5, label each mouse for individual identification by marking the tail. Maintain consistent identification throughout the conditioning and posttest procedures [1].
2.6.1. Talent returning the mice to the husbandry room
2.6.2. Talent marking the tails of the mice according to the specified identification scheme.
AND
TEXT ON A PLAIN BACKGROUND
Mouse 1 = Black marker at the base of the tail = mouse 1
Mouse 2 = Black marker at the tip of the tail = mouse 2
Mouse 3 = Red marker at the base of the tail = mouse 3 
Mouse 4 = Red marker at the tip of the tail = mouse 4
Mouse 5 = No marking
Video editor: Please use split screen to show this information side by side
3. Social Conditioned Place Preference (sCPP) Behavior Box Setup
3.1. Put on a coverall behavior suit, sleeves, and a mask before entering the behavior room [1]. 
3.1.1. Talent putting on a coverall behavior suit, sleeves, and a mask before entering the behavior room.
3.2. On day 6, 48 hours post the psychedelic injection, prepare for the pretest by cleaning the open-field chamber, the divider, and the Plexiglass lid using an approved disinfectant followed by water [1]. Allow the disinfectant to sit for at least 1 minute before wiping it off to remove any streaks that might obstruct infrared beam detection. [2].
3.2.1. Talent spraying disinfectant in the chamber, divider, and plexiglass lid.
3.2.2. Talent wiping the chamber surfaces to remove residual streaks.
3.3. Place 4 plastic stoppers with 2 per side on the Plexiglass divider [1]. Position the divider to create 2 equally sized compartments within the chamber [2].
3.3.1. Talent placing 4 plastic stoppers onto the Plexiglass divider.
3.3.2. Talent positioning the divider inside the chamber to form 2 equal compartments.
3.4. Fill each compartment with 1 of the 2 novel bedding types until the bedding reaches a depth of approximately 0.5 inches [1]. Use a plastic trowel to evenly distribute and level the bedding [1].
3.4.1. Talent filling each chamber compartment with a different novel bedding type to the specified depth.
3.4.2. Talent patting the bedding with the plastic trowel to evenly distribute and level the bedding.
3.5. Close each sound-attenuating cubicle and turn on the power box, fans, and light system of the activity monitor chambers [1].
3.5.1. Talent closing each sound-attenuating cubicle and turning on the power box, fans, and light system of the activity monitor chambers.

4. Hardware Configuration and Data Acquisition Setup for Behavioral Testing
4.1. In the behavioral tracking software, select File, followed by Configure Hardware, Advanced Test, and Start [1]. Verify that the software opens the Advanced Test window containing the device and infrared beam-monitoring parameters [2].
4.1.1. SCREEN: File being selected. Configure Hardware being opened. Advanced Test being selected. Start being clicked.
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21637053
4.1.2. SCREEN: Advanced Test window being displayed with the device and infrared beam-monitoring parameters.
4.2. Start the Advanced Test to evaluate the infrared beam activity within each chamber [1].
4.2.1. SCREEN: Advanced Test is being started, and the infrared beam activity is being monitored for each chamber.
4.3. Verify that the Tick Count increases by about 20 counts per second and that all beam-monitoring columns show zero for at least 20 seconds during the test [1].
4.3.1. SCREEN: Tick Count increasing at approximately 20 counts per second. The remaining beam-monitoring columns displayed zero values throughout the test period.
4.4. Stop the Advanced Test after confirming the absence of infrared beam noise. Close the Advanced Test window before proceeding to data acquisition [1].
4.4.1. SCREEN: Advanced Test being stopped after the absence of infrared beam noise has been confirmed. Advanced Test window being closed.
4.5. Next, select “Acquire Data” from the software home screen and navigate to the row beginning with “USB 1” in the acquisition window [1].
4.5.1. SCREEN: Acquire data is being selected, the row beginning with “USB 1” is being selected.
4.6. Enter the subject identifier into the Subject column, and the software automatically saves this information when the pretest session begins [1]. 
4.6.1. SCREEN: Subject identifier being entered into the Subject column.

4.7. Enter the experimental group information into the Group column [1]. Next, select a naming convention to record the bedding assignment for each chamber side [2].
4.7.1. SCREEN: Experimental group information being entered into the Group column.
4.7.2. SCREEN: Naming convention being selected for the bedding assignment of each chamber side.

4.8. Enter pretrial into the Comment column [1]. Then, verify that the software assigns the acquisition session as Session 1 [2].
4.8.1. SCREEN: pretrial being typed into the Comment column.
4.8.2. SCREEN: Acquisition session being displayed as Session 1.

5. Pretest Behavioral Assessment 
5.1.  Bring the home cage containing P98 mice into the behavior room, allowing the mice to habituate to the behavior room for 30 minutes before testing [1].
5.1.1. Talent carrying the home cage containing P98 mice into the behavior room and keeping them for 30 minutes.
5.2. Record the humidity, the date, the room-entry time, and the right chamber bedding assignments for each box before beginning the pretest [1].
5.2.1. Talent recording the humidity, the date, the room-entry time, and the right chamber bedding assignment.
5.3. Start the behavioral tracking software after the habituation period. Verify that each chamber appears divided into 2 compartments on the monitor screen [1].
5.3.1. SCREEN: Behavioral tracking software being started. Chamber view being displayed with each chamber divided into 2 compartments.
5.4. Place each mouse into the assigned behavioral chamber through the right compartment opening and position the Plexiglass lid on top of each chamber immediately after placing the mouse [1]. Verify active infrared beam tracking for each mouse using the monitor display [2]. Record the time at which the final mouse enters the behavioral chamber [3].
5.4.1. Talent placing a mouse into the assigned behavioral chamber through the right compartment opening and positioning the plexiglass lid onto the behaviourial chamber
5.4.2. SCREEN: Active infrared beam tracking being displayed for each mouse.
5.4.3. Talent recording the time when the final mouse enters the behavioral chamber.
5.5. Leave the behavior room for the duration of the pretest trial to maintain a quiet environment with minimal disturbances, including odors and unnecessary movement [1].
5.5.1. Talent leaving the behavior room.
5.6. Assign each group of mice to a social context paired with 1 of the 2 novel bedding types and an isolation context paired with the other novel bedding type [1]. Assemble the conditioning cages either before the pretest or during the 30-minute pretest [2].
5.6.1. Talent assigning each group of mice to the social and isolation contexts paired with the respective novel bedding types.
5.6.2.  Talent assembling the conditioning cages.
5.7. After 30 minutes, reenter the behavior room wearing the same coverall behavior suit, sleeves, and mask at the conclusion of the pretest [1].
5.7.1. Talent reentering the behavior room wearing the same coverall behavior suit, sleeves, and mask.
5.8. Retrieve the premade social conditioning cage immediately after completion of the pretest trial [1].
5.8.1. Talent retrieving the premade social conditioning cage.

6. Social Conditioning Trials
6.1. Transfer the mice to the social conditioning cage with their cage mates for 24 hours, providing ad libitum access to food and water on the socially associated bedding [1].
6.1.1. Talent transferring the mice into the social conditioning cage with their cage mates.
6.2. Record the time of transfer into the social conditioning cage [1].
6.2.1. Talent recording the transfer time into the social conditioning cage.
6.3. Transfer each mouse into an individual isolation cage after 24 hours of social conditioning at the same time of day used for the social conditioning transfer [1]. Label each isolation cage using the corresponding mouse identifier to maintain subject identity throughout the conditioning procedure, and then verify the mouse identity using the previously applied tail-marking scheme [2].
6.3.1. Talent transferring each mouse into an individual isolation cage.
6.3.2. Talent labeling each isolation cage with the corresponding mouse identifier and verifying the mouse identity using the tail markings.
6.4. Record the time of transfer into the isolation cages [1].
6.4.1. Talent recording the transfer time into the isolation cages.

7. Posttest Behavioral Assessment and Data Acquisition

7.1. Clean each activity chamber, the divider, and the Plexiglass lid using the disinfectant, followed by deionized water before posttesting [1].
7.1.1. Talent cleaning each activity chamber, the divider, and the Plexiglass lid.
7.2. Assemble each behavioral chamber identically to the pretest configuration [1]. Verify the chamber setup by referencing the previously recorded pretest right chamber bedding assignments [2].
7.2.1. Talent assembling the behavioral chamber to match the pretest configuration.
7.2.2. Talent verifying the chamber setup using the pretest bedding-assignment records.
7.3. Open the behavioral tracking software and repeat the hardware configuration procedure as described previously [1]. Run the Advanced Test to confirm the absence of infrared beam noise before posttesting [2].
7.3.1. SCREEN: Behavioral tracking software being opened.
7.3.2. SCREEN: Advanced Test is being run, and the absence of infrared beam noise is being confirmed.
7.4. Select Acquire Data from the software home screen. Enter the same subject, group, and bedding-assignment information used during the pretest acquisition procedure [1]. Verify that the physical chamber configuration matches the information entered into the software [2].
7.4.1. SCREEN: Acquire Data being selected from the software home screen. Subject, group, and bedding-assignment information being entered into the acquisition window.
7.4.2. SCREEN: the physical chamber configuration is being matched to the software entries.
7.5. Verify that the software assigns the acquisition session as Session 2 [1].
7.5.1. SCREEN: Acquisition session being displayed as Session 2.
7.6. Bring the mice into the behavior room for post-testing at the same time as the pretest. Allow them to habituate for 30 minutes before testing [1].
7.6.1. Talent carrying the home cage containing the mice into the behavior room.
7.7. Start the behavioral tracking software before placing the mice into the behavioral chambers [1]. Return each mouse to the same behavioral chamber used during the pretest [2].
7.7.1. SCREEN: Behavioral tracking software being started.
7.7.2. Talent returning each mouse to the same behavioral chamber used during the pretest.
7.8. Verify active infrared beam tracking for each mouse before closing the chamber lid [1]. 
7.8.1. SCREEN: Active infrared beam tracking being displayed for each mouse.
7.9. Continue the posttest trial for 30 minutes. Leave the behavior room for the duration of the posttest trial to maintain a quiet environment with minimal disturbances [1].
7.9.1. Talent leaving the behavior room.
7.10. Return the mice to the home cage immediately after completion of the posttest trial [1].
7.10.1. Talent returning the mice to the home cage.



Results

8. Results 

8.1. Saline-treated mice did not demonstrate significant changes in social preference between pretest and posttest sessions [1], whereas psilocybin-treated mice exhibited increased preference for the socially associated bedding following conditioning [2].
8.1.1. LAB MEDIA: Figure 3B. Video editor: Highlight the lower graph
8.1.2. LAB MEDIA: Figure 3C. Video editor: Highlight the lower graph
8.2. Psilocybin-treated mice demonstrated significantly increased normalized social preference scores [1] and subtracted social preference scores relative to saline-treated controls [2].
8.2.1. LAB MEDIA: Figure 3D. Video editor: Highlight the blue bar in the upper graph labelled as normalized social preference graph.
8.2.2. LAB MEDIA: Figure 3D. Video editor: Highlight the blue bar in the subtracted social preference graph.
8.3. Psilocybin-treated mice exhibited social preference scores corresponding to the developmental open-state range of the critical period [1], whereas saline-treated mice remained within the closed-state range [2].
8.3.1. LAB MEDIA: Figure 3E. Video editor: Highlight the blue point to the right of the red vertical line.
8.3.2. LAB MEDIA: Figure 3E. Video editor: Highlight the black point to the right of the red vertical line.
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