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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
We will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

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? 

    Interviewees self-record interview statements. JoVE can provide support for this option.

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


To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  28
Number of Shots:  54

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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: Why is your protocol significant? OR What key questions can this method help 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.

REQUIRED: What is the main advantage of this technique?
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.

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4. 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.

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
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.

OPTIONAL: Why is visual demonstration of this method critical?
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.

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.  
1.7.1. INTERVIEW: Author saying the above. 
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.
1.8. All animals were generated and maintained according to the Home Office and Institutional Guidelines.

1.9. 

Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Transcardial Perfusion of Chilled ACSF

2.1. Prior to all experiments, place approximately 200 milliliters of sucrose-ACSF in the freezer at -20 degrees Celsius for slicing and another 100 to 200 milliliters of filtered sucrose-ACSF [1] on ice for perfusion, bubbling with carbogen [2].

2.1.1. LAB MEDIA: Table 1
2.1.2. WIDE: Talent bubbling carbogen and placing the solutions in freezer

2.2. Weigh the sedated rat and note its weight [1].

2.2.1. WIDE: Talent weighing the sedated rat on weighing balance.

2.3. After euthanizing the rat, scoop the brain out of the skull using a blunt spatula, severing the cranial and optic nerves with side to side compression [1]. Place the brain into carbogenated, semi frozen sucrose-ACSF for 1 to 2 minutes prior to slicing [2].

2.3.1. Talent dissecting the brain out of rat’s skull
2.3.2. Talent placing the brain into the solution

3. Preparation of Brain Slices from Dorsal Hippocampus
3.1. Remove the perfused brain from the semi-frozen sucrose-ACSF and place it onto its ventral surface in a glass Petri dish lined with filter paper [1]. Using a number 22 scalpel, remove the posterior portion of the brain at approximately 10 degrees from vertical [2] to create a flat surface for gluing the brain to the stage [3]

3.2.1. Talent placing the brain ventrally on the filter paper in Petri dish
3.2.2. Talent dissecting the posterior portion of the brain.
3.3.3. LAB MEDIA: Figure 1C

3.2. Apply and spread a small amount of cyanoacrylate glue to the stage of the vibratome to make a thin film approximately 50% larger than the cross-sectional area of the cut surface of the brain [1]. 

3.2.1. Talent spreading the glue on the vibratome 
Videographer: Focus on the length of the area covered with glue

3.3. Lift the brain out of the glass dish onto a spatula and slide the brain, cut surface down, onto the center of the glue [1]. Use a paintbrush to guide the tissue and tissue paper to remove excess ACSF [2]. Add 1 to 2 milliliters of ice-cold sucrose-ACSF over the brain to remove glue away from brain block [3]. 

3.3.1. Talent placing the specimen on the glue
3.3.2. Talent guiding the tissue with a paintbrush and using tissue paper to remove excess ACSF
3.3.3. Talent removing excess glue

3.4. Place the brain into the slicing chamber [1] and flood it with semi-frozen sucrose ACSF [2]. Use a spoon or spatula to keep excess ice away from brain block [3], and then carbogenate the solution [4].

3.4.1. Talent placing the brain on the slicing chamber. 
3.4.2. Talent flooding the brain with ACSF. 
3.4.3. Talent keeping excess ice away from the brain block. 
3.4.4. Talent carbogenating the solution. 

3.5. Move the blade of the vibratome into position approximately 1 millimeter from the dorsal surface of the brain and vertically approximately 1 millimeter anterior to the bregma [1]. Remove bubbles from the fully submerged blade using a paintbrush [2] 

3.5.1. Talent arranging the blades of the vibratome for dissection of specimen
3.5.2. Talent removing the arising bubbles using paintbrush

3.6. Start slicing the brain. To trim down to the dorsal hippocampus, use a speed of 0.1 to 0.2 millimeters per second, with a horizontal blade movement of 1 to 1.5 millimeters and a reciprocal oscillatory rate of approximately 90 Hertz [1]. Reduce the speed to 0.05 to 0.1 millimeters per second when slicing the dorsal hippocampus [2]

3.6.1. Talent starts the vibratome for dissection of dorsal hippocampus
3.6.2. Talent reduces the speed of vibratome 

3.7. Stop the vibratome [1], separate the slices with a bent hypodermic needle, and collect them in the base of the slicing chamber [2]. Collect slices of dorsal hippocampus with at least 3 to 4 full slices or 6 to 8 hemisected slices per brain [3]. Continue slicing for longitudinal slices of ventro-medial hippocampus [4]. 

3.7.1. Talent stops the vibratome 
3.7.2. Talent separating the slices
3.7.3. Talent collecting the slices of dorsal hippocampus
3.7.4. Talent continuing to slice.

3.8. Trim the slices to contain only the hippocampus and overlying cortex under a dissecting microscope [1], then transfer them to a pre-warmed 35-degree Celsius chamber with the anterior surface facing up [2].

3.8.1. Talent trimming the slices under dissecting microscope.
AUTHORS: If possible, please upload a figure of the hippocampus slices under the dissecting microscope to your project page: https://www.jove.com/account/file-uploader?src=18818243 
3.8.2. Talent transferring the slices into a 35-degree Celsius chamber

3.9. Determine the storage chamber based on the experiment to be performed. To obtain high quality whole-cell patch-clamp or extracellular field recordings close to the slice surface, store the slices in submerged chambers [1].

3.9.1. Talent storing the slices in submerged chambers. 

3.10. Alternatively, store the slices in a liquid or a gas interface chamber for recordings of oscillatory network activity or interface extracellular field recordings [1]. 

3.10.1. Talent placing the specimen in the liquid or gas interface chamber.

3.11. For the submerged storage conditions, allow slices to recover at 35 degrees Celsius for 30 minutes from the time of the last slice entering the storage chamber. This allows for reactivation of metabolic processes and re-sealing of cut neurites [1]. After 30 minutes, transfer the storage chamber to room temperature [2].

3.11.1. Slices in the storage chamber. 
3.11.2. Talent transferring the storage chamber to room temperature.

4. Recording the dorsal hippocampal neurons

4.1. Start perfusion several minutes prior to transferring a slice into the chamber [1]. Carbogenate recording ACSF [2] and pre-warm it in a water bath at 35 to 40 degrees Celsius [3]. Deliver the carbogenated and pre-warmed ACSF to the recording chamber via perfusion tubing assisted by a peristaltic pump [4].

4.1.1. Talent starting the perfusion in the recording chamber
4.1.2. Talent carbogenating the recording ACSF
4.1.3. Talent putting the ASCF in the water bath.
4.1.4. Talent transferring the pre-warmed ACSF into the recording chamber

4.2. Stop the perfusion and transfer a brain slice to the recording chamber with the anterior surface facing up. Hold the slice in place with a platinum ring with single fibers of silk attached to form a “harp” shape [1]. Position the slice so that stratum pyramidale of CA1 runs perpendicular to the axis of the first recording pipette [2].

4.2.1. Talent transferring the brain slice into the recording chamber
4.2.2. Talent positioning the brain slice

4.3. Restart the flow of carbogenated and pre-warmed recording ACSF at an optimal rate of 6 to 8 milliliters per minute [1]. 

4.3.1. Talent starting the flow of ACSF. 
 

4.4. Assess slice quality using infrared differential inference contrast optics with 40x objective magnification and visualized it with a CCD camera [1]. 

4.4.1. Talent observing the specimen under microscope

4.5. Assume good slice quality if a large number of ovoid-shaped, moderately contrasted CA1 pyramidal cells can be seen at depths of 20 to 30 micrometers below a smooth and lightly dimpled surface [1]. Poor quality slices contain large numbers of highly contrasted, shrunken or swollen cells, with an uneven slice surface. [2]. 

4.5.1.  Good quality slice Authors: Can you upload representative images of good and poor quality slices?
4.5.2. Poor quality slice


4.6. Fill patch pipettes with an intracellular solution based on an intracellular calcium concentration of 24 millimolar [1] and perform whole-cell patch-clamp recordings as described in the manuscript [2]. 

4.6.1. Talent filling the patch pipettes with the solution 
4.6.2. Talent taking recordings

4.7. Exclude cells from analysis if the membrane potential on break-through is more depolarized than -50 millivolt, the series resistance is greater than 30 megaohm, or the series resistance changes by more than 20% over the course of the recording [1]. 

4.7.1. Recording of a cell that should be excluded. Authors: Is this displayed on a computer screen? Will you provide screen capture videos or should the videographer film the screen on the day of the shoot?

4.8. Under these recording conditions, series resistance should be in the range of 8 to 25 mega ohm and stable for up to 1 hour [1].

4.8.1. Series resistance readout

4.9. Examine CA1 intrinsic excitability from the dorsal hippocampus by testing intrinsic physiological properties with whole-cell recordings [1]. From the resting membrane potential with no bias current applied, apply small current steps repeated 30 times [2-TXT].

4.9.1. Talent performing whole-cell recording
4.9.2. Talent applying small current steps. TEXT: -10 pA, 500 ms

4.10. From negative 70 millivolts with bias current applied, apply hyper to depolarizing current steps of 500 millisecond duration with 3 repetitions of a family of traces [1-TXT]. Then, apply a sinusoidal wave of 100-picoampere peak-to-peak amplitude, with variable frequency from 0.1 to 20 Hertz [2-TXT].

4.10.1. Talent applying hyper to depolarizing current steps. TEXT: -100 to +400 pA, 25 pA steps
4.10.2. Talent applying a sinusoidal wave. TEXT: Repeat 3 X

4.11. Apply five 2-nanoampere, 2-millisecond stimuli to drive action potentials at 20, 40, 60, 80, and 100 Hertz, using 10 sweeps per frequency [1].
4.11.1. Talent applying five 2-nanoampere, 2-millisecond stimuli

4.12. From a negative 70-millivolt voltage-clamp, apply 5 minutes of spontaneous excitatory postsynaptic currents for recording [1].

4.12.1. Talent applying spontaneous excitatory postsynaptic currents

Authors: Will you be demonstrating all these protocols on the day of the shoot? Or should we refer the viewer to the text manuscript for the specific protocols and simply say “Examine CA1 intrinsic excitability from the dorsal hippocampus by testing intrinsic physiological properties with whole-cell recordings according to the protocols described in the text manuscript”?

4.13. Post successful recording, produce outside-out patches by slowly retracting the patch pipette to reseal the cells for histological analysis [1]. If the resistance increases to greater than 1 giga ohm from experimental levels, raise the holding potential to -40 millivolts and fully retract the pipette [2].

4.13.1. Talent retracting the patch pipette
4.13.2. Talent raising the holding potential and retracting the pipette.

4.14. Remove brain slices containing recorded neurons from the recording chamber [1] and place them in a 24-well plate [2]. Replace the ACSF with 4% paraformaldehyde made in 0.1 molar phosphate buffer and leave the slices overnight for future histological processing [3]. 

4.14.1. Talent removing brain slices from the recording chamber
4.14.2. Talent placing the brain slices in a 24-well plate 
4.14.3. Talent replacing the ACSF with 4% paraformaldehyde in 0.1 molar phosphate buffer.





Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.



Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 220 (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 

5. Results: The quality assessment of prepared brain slices 

5.1. This protocol is used for the preparation of viable slices from the septal pole of the dorsal hippocampus in mature rats. Healthy cells are identified as large and ovoid [1] and unhealthy cells are dead with condensed nuclei and highly contrasted, condensed, and ballooned somata [2].

5.1.1. LAB MEDIA: Figure 2A
5.1.2. LAB MEDIA: Figure 2A Video editor focus on the region pointed by black arrow 
5.1.3. LAB MEDIA: Figure 2A Video editor focus on the region pointed by red arrow 

5.2. Whole-cell patch-clamp recordings are achieved with rapid, spontaneous gigaohm seal formation [1-TXT]. High-fidelity spontaneous EPSCs giving electrical noise as low as 10 picoampere peak-to-peak when filtered at 10 kilohertz are shown here [2].

5.2.1. LAB MEDIA: Figure 2B TEXT: 15.5 ± 2.9 s
5.2.2. LAB MEDIA: Figure 2C and D

5.3. Many cells can be recorded from a single slice, maintaining the cell viability with intact dendritic tree and axons [1].

           5.4.1. LAB MEDIA: Figure 3A

5.4. Healthy CA1 pyramidal cells have a hyperpolarized membrane potential of -60 to -70 millivolt, input resistances of 100 to 200 megaohms and membrane time-constants of 20 to 40 milliseconds [1].

5.5.1. LAB MEDIA: Figure 3B

5.5. CA1 pyramidal cells in adult rats respond with increasing numbers of action potentials to depolarizing stimuli, from the rheobase current to the maximum tested currents, at which trains of action potentials display both adaptation of inter-spike times and accommodation of action potential amplitude [1].

5.6.1. LAB MEDIA: Figure 3C

5.6. The use of a variable frequency sinusoidal wave allows for characterization of the membrane resonance of the recorded neurons [1].

5.7.1. LAB MEDIA: Figure 3D

5.7. Finally, temporally controlled trains of action potential discharge over a range of frequencies allow for comparison of accommodation and recruitment of potassium channels associated with the resulting hyperpolarization [1].

5.8.1. LAB MEDIA: Figure 3E




Conclusion
2. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
2.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
2.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
2.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.

Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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