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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?  Yes
No . We have a wireless digital microscope but if we record with this microscope, the quality of the video/picture will not be high. If possible, please bring the 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.
Stemi DV4 (Zeiss) 
3.4.1, 3.4.2, 3.4.3, 3.8.1, 3.8.2
Videographer: Please film the shots labeled as SCOPE using the scope kit
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No 

3. Filming location: Will the filming need to take place in multiple locations?   No

Current Protocol Length

Number of Steps:  20
Number of Shots:  40 

Interviews 
1. Video 1: Author Spotlight: Investigating Anesthesia-Induced Sleep Pathways and Neuronal Excitability in Mice

Ethics Title Card
This research has been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Virginia

Videographer: Obtain headshots for all authors. 


REQUIRED: What is the scope of your research? What questions are you trying to answer? 	Comment by Pallavi  Sharma: Authors: As per our guidelines, we can include only 3 statements from a single authors
1.1. Magdalena Pikus: Our laboratory investigates the effects of commonly used anesthetics on sleep-related neurons and their communication pathways. We aim to better understand how anesthetics impact endogenous sleep pathways and affect perioperative sleep and cognition.  
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  Suggested B roll: Figure 4


What advantage does your protocol offer compared to other techniques? 
1.2. Magdalena PikusNadia Lunardi: Recently, our group identified some of the anatomical substrates behind anesthesia-induced REM sleep changes using genetically modified mice that express c-Fos endogenously. This new method allows us to examine the excitability of specific neuron groups during anesthesia and sleep, which is a significant improvement over simply identifying which neurons are activated via c-Fos. 
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  

What research questions will your laboratory focus on in the future?
1.3. Magdalena PikusNadia Lunardi: Our next step is to examine the cellular and molecular mechanisms underlying sleep changes after anesthesia. This will entail studying the excitability of specific neuronal groups associated with sleep and mapping the expression of genes involved in sleep regulation. 
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.  Suggested B roll: 3.9


Videographer: Obtain headshots for all authors.

Protocol Videos 
2. Video 2: Electrocorticography Headplate Implantation and Electrode Placement for Neuronal Activity Recording
[bookmark: _Hlk176953539]Demonstrator: Magdalena Pikus
Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Virginia
Protocol
2.1. To begin, make an electrocorticography or ECoG (E-C-O-G) headset by soldering perfluoroalkoxy (Per-Fluoro-Alkoxy)-coated stainless-steel wire to a 3-pin connector header [1]. 
2.1.1. WIDE: Talent soldering wire to the connector header. Videographer: Please also take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping

2.2. After identifying the insertion coordinates based on a mouse stereotaxic atlas, position the anesthetized mouse in the stereotaxic frame [1-TXT]. Place the animal’s nose in the nose cone [2] and stabilize the head with head bars [3].
2.2.1. Talent positioning the mouse in the stereotaxic frame. TXT: Anesthesia: 1.5%–3% Isoflurane in oxygen
2.2.2. Close-up of the nose cone with the mouse's nose in place.
2.2.3. Talent stabilizing the mouse's head with head bars.

2.3. Then, perform a toe pinch test to check the depth of anesthesia [1].
2.3.1. Talent performing a toe pinch test on the mouse.

2.4. Next, make a 5-millimeter scalp incision to remove a circular patch of skin above the parietal and occipital bones [1]. Scrape the meninges with the scalpel blade to remove them [2]. 
2.4.1. Talent making a scalp incision.
2.4.2. Close-up of talent scraping the meninges with the scalpel blade.

2.5. Use the scalpel blade to cut muscle attachments and expose the parietal and occipital bones [1]. Apply hydrogen peroxide to control bleeding and dry the skull surface [2].
2.5.1. Talent cutting muscle attachments to expose the bones.
2.5.2. Talent applying hydrogen peroxide to control bleeding.

2.6. Next, identify the bregma and lambda landmarks on the skull [1]. Then, adjust the nose cone position to level the anterior-posterior position of the skull [2-TXT].
2.6.1. Talent showing bregma and lambda landmarks.
2.6.2. Shot of the nose cone position being adjusted. TXT: Maintain less than 100 µm height difference between landmarks

2.7. To level the medial-lateral position of the skull, pick two opposite points between bregma and lambda and check their level [1-TXT]. 
2.7.1. Talent shows points between bregma and lambda and checks their level. TXT: Ensure each point is 1 mm from the sagittal suture

2.8. Now, measure the distance between bregma and lambda [1] and compare it to the distance reported in the Franklin-Paxinos stereotaxic atlas [2]. Use the difference between the measured and reported distances to scale the anterior-posterior coordinate proportionally [3]. Mark craniotomy coordinates on the skull with a sterilized pencil [3].
2.8.1. Talent measuring the distance between bregma and lambda.
2.8.2. Talent shows Franklin-Paxinos stereotaxic atlas distance.
2.8.3. Talent scales anterior-posterior coordinate proportionally.
2.8.4. Talent marking craniotomy coordinates on the skull.

2.9. Using a stereotaxic micromanipulator, position the head plate directly on top of the lambda suture [1]. Apply dental cement to the head plate and around it to secure it to the skull and allow it to dry for 10 minutes [2]. 
2.9.1. Talent positioning the headplate on the lambda suture.
2.9.2. Talent applying dental cement to the headplate. 

2.10. Then, drill burr holes for two cortical electrodes and one reference electrode [1]. Place the stripped ends of coated silver wire electrodes within the burr holes [2] and secure them using ultraviolet light-activated resin [3].
2.10.1. Shot of the drilled burr holes.
2.10.2. Talent placing stripped ends of coated silver wire electrode within the burr hole.
2.10.3. Talent securing electrode with resin.

2.11. Completely cover the coated stainless-steel wires with dental cement so that no wire is exposed [1]. Cover the underside and sides of the headset with dental cement to ensure it is firmly in place and allow the mouse to recover for 7 days [2-TXT]. 
2.11.1. Talent covering wires with dental cement.
2.11.2. Close-up of the underside and sides of the headset being covered with cement. TXT: Ensure bregma and lambda sutures are visible after securing the headset


3. Video 3: Silicon Probe Placement and Single Unit Recording from the Brainstem of Head-Fixed Mice
Demonstrator: Magdalena Pikus
Ethics Title Card
Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Virginia
Protocol

3.1. To begin, habituate the mouse to the recording rig and head fixation [1-TXT].
3.1.1. Establishing shot of the talent with the mouse on the rig. TXT: Perform headplate implantation 7 days before the recording 

3.2. Position the anesthetized mouse in a stereotaxic frame [1-TXT]. Identify bregma and lambda, ensuring no more than a 100-micrometer height difference between the two landmarks [2].
3.2.1. Talent positioning mouse in the stereotaxic frame. TXT: Anesthesia: 1.5%–3% Isoflurane in oxygen
3.2.2. Bregma and lambda positions are being shown.

3.3. Find and mark the calculated coordinates on the skull with a sterile pencil [1]. Around the coordinates, create an outline of the 2-millimeter by 2-millimeter craniotomy window [2].
3.3.1. Talent marking coordinates on the skull.
3.3.2. Talent creating the craniotomy window outline.

3.4. After checking the depth of anesthesia, use a high-speed drill to create a 2-millimeter by 2-millimeter craniotomy window [1]. Apply 0.5 to 1 milliliter of normal saline to prevent the brain surface from drying [2]. Remove the dura using a syringe needle and fine forceps [3].
3.4.1. SCOPE: A high-speed drill is being used for craniotomy. Videographer: Please film the shots labeled as SCOPE using the scope kit	Comment by Dulko, Elzbieta (ed3dv): The videographer tried to attach the scope kit to our microscope but it was not possible. Shots were filmed using a micro lens. 
3.4.2. SCOPE: Normal saline is being applied on the brain surface.
3.4.3. SCOPE: The dura is being removed using a syringe needle and fine forceps.

3.5. Next, use a high-speed drill to create a separate burr hole for the silicon probe’s reference electrode, generally 1 to 2 millimeters from the cranial window [1]. Apply 0.2 milliliters of low-toxicity silicon adhesive on the skull to completely seal the craniotomy [2-TXT].
3.5.1. Talent drilling a burr hole for the reference electrode 1-2 mm from the cranial window.
3.5.2. Talent applying silicon adhesive to seal the craniotomy. TXT: Allow the mouse to recover for approximately 1 h

3.6. Using the headplate and screws, affix the head of the mouse to the electrophysiology recording rig [1].
3.6.1. Talent affixing mouse’s head to the recording rig.
Demonstrator for steps 3.7.1 – 3.9.1 : Elzbieta Dulko
3.7. Then, coat the silicon probe shank with fluorescent dye so that the probe trajectory can be reconstructed after the experiment [1-TXT]. After that, mount the probe on the manipulator and set the desired angle [2].

3.7.1. Talent coating the probe shank with fluorescent dye. TXT: Fluorescent dye Dil is used
3.7.2. Talent mounting the probe on the manipulator and sets the angle

3.8. To lower the recording probe to the brain surface within the center of the cranial window, manually insert the probe to a depth of approximately 300 micrometers [2]. Once inserted to this depth, slowly lower the probe automatically to 200 micrometers per minute to the targeted depth to minimize tissue damage [3].
3.8.1. SCOPE: The probe is being inserted to a depth of  300 micrometers.	Comment by Dulko, Elzbieta (ed3dv): The videographer tried to attach the scope kit to our microscope but it was not possible. Shots were filmed using a micro lens. 
3.8.2. SCOPE: Automatic lowering of the probe is being shown.

3.9. Finally, apply mineral oil to the brain surface within the craniotomy window to prevent drying [1-TXT]. Then, record data from the silicon probe and ECoG at 30 kilohertz using an Intan Recording Controller [2].
3.9.1. Talent applying mineral oil to the brain surface. TXT: Allow the recording probe to settle for 10 min after insertion
3.9.2. Display of data recording from the silicon probe and ECoG. Videographer: Please film this shot with the computer screen in the frame

Representative Results
3.10. Most recorded neurons decreased their firing during sevoflurane anesthesia [1]. vlPAG (V-I-P-A-G) firing significantly decreased from baseline to during sevoflurane [1]. This decrease was consistent across all vlPAG neurons [3].
3.10.1. LAB MEDIA: Figure 7
3.10.2. LAB MEDIA: Figure 8A
3.10.3. LAB MEDIA: Figure 8B
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