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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 similar?  N 

2. Software: Does the part of your protocol being filmed demonstrate software usage?  N

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

4. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 50


Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Alex Whitebirch: Using this protocol, researchers can investigate the mechanisms underlying hippocampal network oscillations in acute mouse brain slice preparations [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: 

1.2. Alex Whitebirch: In this preparation, recordings are performed under submerged conditions in slices generating spontaneous network oscillations, allowing pharmacological and optogenetic techniques to be performed and single cell recordings to be visualized [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Ethics Title Card

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at Columbia University.



Protocol
2. Transcardial Perfusion

2.1. For transcardial perfusion, immediately before removing the mouse from the isoflurane chamber, fill a Petri dish lid with 3-5 millimeters of chilled sucrose solution [1-TXT] and fill the Petri dish bottom with approximately 1 centimeter of chilled sucrose solution [2].

2.1.1. WIDE: Talent adding sucrose to lid TEXT: See text for all solution preparation details
2.1.2. Sucrose being added to dish

2.2. Quickly transfer the anesthetized mouse to the left absorbent pad [1-TXT] and use three pieces of tape to secure the forelimbs and tail [2].

2.2.1. Talent placing mouse onto pad Videographer: More Talent than mouse in shot TEXT: Anesthesia: 5% isoflurane
2.2.2. Tail being taped

2.3. Using large tissue forceps and surgical scissors, tent the skin [1] and make a lengthwise incision from the bottom of the sternum to the top of the chest [2]. 

2.3.1. Skin being tented Videographer NOTE: 2.3.1-2.5.2 was filmed all in one sequence as there were time restrictions with the animal. We took two takes, 1 with a drape and one without
2.3.2. Incision being made

2.4. Use the forceps to pull up on the sternum [1] and use the scissors to cut through the diaphragm [2].

2.4.1. Sternum being lifted
2.4.2. Diaphragm being cut

2.5. Use the scissors to cut through the rib cage on each side in one large motion toward the point at which the forelimb meets the body [1] and use the forceps to position the front of the rib cage toward the head [2].

2.5.1. Rib cage being cut
2.5.2. Rib cage being swung toward head

2.6. Use the scissors to make a horizontal cut to completely remove the ribs [1] and use the forceps to hold the heart in place [2] while inserting a 20-gauge perfusion needle into the left ventricle [3].

2.6.1. Ribs being cut/removed NOTE: 2.6.1 – 2.7.2 filmed in one shot
2.6.2. Heart being grasped
2.6.3. Needle being inserted

2.7. When the needle is in place, use small dissection scissors to make an incision in the right atrium [1] and allow the blood to be flushed out of the circulatory system [2].

2.7.1. Incision being made
2.7.2. Blood being flushed

3. Brain Extraction

3.1. To extract the brain, after decapitation, use small Bonn scissors to make two lateral cuts through the skull toward the midline at the front of the skull near the eyes [1] and make two additional cuts on either side of the base of the skull [2].

3.1.1. WIDE: Talent making incision(s) Videographer: More Talent than mouse in shot
3.1.2. Incision(s) being made

3.2. Immerse the head in the glass Petri dish [1] and use the scissors to cut along the midline across the entire length of the skull while pulling up with the scissors to minimize damage to the underlying brain tissue [2].

3.2.1. Talent placing head into dish
3.2.2. Skull being cut 

3.3. Use small tissue forceps to firmly grasp each side of the skull [1] and to lift the bone up and away from the brain to open the cranium like a book [2].

3.3.1. Skull being grasped 
3.3.2. Skull being opened Videographer: Important step

3.4. Using the fingers of the left hand to hold the flaps of skull open [1], insert the microspatula under the brain near the olfactory bulbs [2] and flip the brain out of the skull into the sucrose [3].

3.4.1. Flaps being held open NOTE: 3.4.1 – 3.5.2 filmed in one shot Videographer: Important step
3.4.2. Microspatula being inserted Videographer: Important step
3.4.3. Brain being flipped into sucrose Videographer: Important step

3.5. Use the microspatula to sever the brain stem [1] and wash the brain to remove any residual blood, fur, or tissues [2].

3.5.1. Brain stem being severed Videographer: Important step
3.5.2. Brain being washed

3.6. Use the large spatula to transfer the brain to the glass Petri dish lid [1] and use half of a double-edged razor blade to make a coronal cut to remove the cerebellum [2].

3.6.1. Brain being transferred to dish
3.6.2. Cuts being made

3.7. Next, make a coronal cut in the most anterior portion of the brain, including the olfactory bulbs [1] and apply cyanoacrylate adhesive to an agar ramp [2-TXT].

3.7.1. Brain being cut
3.7.2. Glue being applied TEXT: See text for agar ramp preparation details

3.8. Use forceps to briefly dry the brain on a piece of filter paper [1] before placing the tissue into the adhesive on the agar ramp ventral-side down [2].

3.8.1. Brain being dried
3.8.2. Brain being placed onto ramp

3.9. Place the slicing platform into the slicing chamber of a microtome [1] and completely cover the setup with chilled sucrose solution [2].

3.9.1. Talent placing platform into slicing chamber
3.9.2. Setup being covered with solution Videographer: Important step

3.10. Use the large spatula to stir some sucrose slurry into the chamber, melting any frozen sucrose and rapidly bringing down the mixture temperature to 1-2 degrees Celsius [1].

3.10.1. Talent stirring slurry in chamber

3.11. Cut slices to a thickness of 450 microns at 0.07 millimeter/second slicing speed [1]. 

3.11.1. Slice being cut NOTE: 3.11.1 – 3.12.2 filmed in one shot

3.12. As each slice is freed, use the small tissue forceps and a sharp scalpel to separate the two hemispheres [1] and to cut away tissue until the slice consists primarily of the hippocampus and parahippocampal regions [2].

3.12.1. Hemispheres being separated
3.12.2. Tissue being removed

3.13. Use a plastic transfer pipette to transfer the slices individually to an interface recovery chamber containing warmed aCSF (A-C-S-F) [1-TXT], with the slices positioned at the interface of the aCSF and air and with only a thin meniscus of aCSF covering the slices [2-TXT].

3.13.1. Talent placing slice into chamber TEXT: See text for chamber setup details
3.13.2. Shot of slice at interface slightly covered with aCSF TEXT: aCSF: artificial cerebrospinal fluid

3.14.  When all of the slices have been acquired, tightly close the chamber to allow the slices to recover at 32 degrees Celsius for 30 minutes [1].

3.14.1. Talent closing lid

3.15. At the end of the recovery period, place the chamber on a stirrer set to a slow speed to promote aCSF circulation within the chamber [1].

3.15.1. Chamber on stirrer

4. Local Field Potential (LFP) Spontaneous Activity Recording 

4.1. To record local field potentials, fill a heated reservoir with aCSF [1] and place one end of the tubing into a 400-millilter beaker containing carbogen-bubbled aCSF [2].

4.1.1. WIDE: Talent filling reservoir
4.1.2. Talent placing tubing into beaker

4.2. Turn on a peristaltic pump at 8-10 milliliters/minute to direct 32-degree Celsius aCSF from the 400-milliliter beaker to the heated reservoir and from the reservoir to the recording chamber [1-TXT].

4.2.1. Talent turning on pump TEXT: Tap or pinch tubing to release trapped bubbles

4.3. Next, briefly clamp the tubing [1] and turn off the pump to pause the flow [2].

4.3.1. Talent clamping tubing
4.3.2. Talent stopping pump

4.4. Using fine forceps, transfer a brain tissue slice to the recording chamber by the corner of the lens paper the tissue is resting on slice-side down [1].

4.4.1. Talent placing slice into recording chamber Videographer: Important step

4.5. Peel away the lens paper, leaving the slice submerged in the recording chamber [1], and use a harp to secure the slice [2].

4.5.1. Lens paper being peeled NOTE: 4.5.1 – 4.5.2 filmed in one shot Videographer: Important step
4.5.2. Slice being secured Videographer: Important step

4.6. Using a manual micromanipulator, slowly advance the tip of a sodium chloride-filled stimulation pipette into the surface of the slice at a 30-45-degree angle [1].

4.6.1. LAB MEDIA: 09.27.20_stim_5x obj_v2_rotated 

4.7. Then use a second micromanipulator to slowly advance the tip of an aCSF-filled local field potential pipette into the region of interest at a 30-45-degree angle [1] and record the local field potential of the sample according to standard protocols [2].

4.7.1. LAB MEDIA: 09.27.20_SR_5x obj_v2_rotated and 09.27.20_SP_5x obj_v2_rotated Video Editor: which magnification works best for production
4.7.2. LAB MEDIA: Figure 3C




Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? 
3.3.-3.5., 3.9., 4.4., 4.5.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.6., 2.7., 3.3.-3.5. These steps need to be done very quickly to optimize the health of the brain tissue. In order to ensure success, all tools, dissection implements, petri dishes, etc. should be laid out ahead of time so that each step can be performed in rapid succession. 


Results
5. [bookmark: _Hlk27388131]Results: Representative Spontaneous Sharp-Wave Ripple (SWR) Recordings

5.1. In this figure, representative recordings from hippocampal-entorhinal cortex slices prepared according to the protocol as demonstrated can be observed [1].

5.1.1. LAB MEIDA: Figures 3B-3D

5.2. In healthy slices, electrical stimulation should produce a field postsynaptic potential with a small presynaptic fiber volley and a large postsynaptic potential with a rapid initial descent [1].

5.2.1. LAB MEDIA: Figure 3B Video Editor: please emphasize data line in top left graph

5.3. Spontaneous sharp-wave ripples should also be visible as positive deflections in the local field potential in the stratum pyramidale [1].

5.3.1. LAB MEDIA: Figure 3B Video Editor: please emphasize bottom left graph data

5.4. In suboptimal slices, evoked field postsynaptic potentials demonstrate a large fiber volley and a relatively small postsynaptic potential [1] and such slices do not exhibit spontaneous sharp-wave ripples [2].

5.4.1. LAB MEDIA: Figure 3B Video Editor: please emphasize data line in top right graph
5.4.2. LAB MEDIA: Figure 3B Video Editor: please emphasize bottom right graph data
 
5.5. In vitro, sharp-wave ripples demonstrate a positive field potential in the stratum pyramidale layer with an overlaid high frequency oscillation [1] paired with a negative field potential in the stratum radiatum layer [2].

5.5.1. LAB MEDIA: Figure 3C Video Editor: please emphasize SP graphs
5.5.2. LAB MEDIA: Figure 3C Video Editor: please emphasize SR graphs

5.6. As illustrated, sharp-wave ripples in hippocampal-entorhinal cortex slices originate within CA2 (C-A-two)-CA3 recurrent circuits [1] and propagate to CA1 [2].

5.6.1. LAB MEDIA: Figure 3D Video Editor: please emphasize CA2 data line in left graph
5.6.2. LAB MEDIA: Figure 3D Video Editor: please emphasize CA1 data line in left graph






Conclusion
6. Conclusion Interview Statements
6.1. Alex Whitebirch: It is essential to bubble carbogen into the solutions throughout the procedure, to ensure that the sucrose solution is chilled, and to perform each step as quickly as possible [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (2.1.) 
6.2. Alex Whitebirch: After preparing these slices, extracellular or intracellular recordings can be performed, along with optogenetic or pharmacological experiments, to determine how different cell types contribute to the function of neural networks [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
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