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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol demonstrate software usage? Y
3. Which steps from the protocol section below are the most important for viewers to see? 
3.5.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3. and mouse age is important as the cranium is more readily reflected at 3-5 weeks old.
5. Will the filming need to take place in multiple locations (greater than walking distance)? N 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length (30 words maximum) and clarity.

1.1. Sebastian Stefani: This protocol is one of the first demonstrations of the direct application of electrical noise to individual neurons in tissue slices to observe neuronal responses to electrical stimuli [1].

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

1.2. Sebastian Stefani: The main advantage of this technique is that we are able to assess the impact of a specific set of stimulus parameters on individual neurons [1]. 

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

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Aaron Camp: This technique allows the optimization of stimulus parameters to target particular neurons with different functional roles and has implications for developing better therapeutics for balance dysfunction [1]. 

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

Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving animal subjects have been approved by the University of Sydney Animal Care and Ethics Committee (ACEC).


Section - Protocol
2. Brainstem Preparation
2.1. Before beginning the brainstem extraction, equilibrate s-ACSF (S-A-C-S-F) with carbogen [1-TXT] and cool the solution at minus 80 degrees Celsius for 25 minutes until an ice slurry has formed [2-TXT].
2.1.1. WIDE: Talent adding carbogen to solution TEXT: s-ACSF: sucrose-artificial cerebral spinal fluid
2.1.2. Talent placing solution at -80 °C TEXT: See text for all solution preparation details 
2.2. While the solution is chilling, use a number-22 rounded razor blade to make a sagittal skin incision in the skull of a 3-5-week-old C57BL/6 mouse [1-TXT] and use the pointed end of a pair of standard pattern scissors to make a small incision starting at the lambda along the longitudinal fissure [2].
2.2.1. Skin incision being made TEXT: Euthanasia: anesthesia + decapitation
2.2.2. Incision being made from lambda along fissure

2.3. Using a pair of shallow-bend Pearson rongeurs, carefully reflect away the paired parietal and occipital bones [1] and bath the brain in ice-cold s-ACSF [2].

2.3.1. Bones being reflected Videographer: Difficult step
2.3.2. sACSF being added to brain Videographer: Difficult step

2.4. Then harvest the brainstem from the forebrain and its bony encasing [1], using a number-11, straight razor blade to isolate to cut down the parieto-occipital sulcus at the caudal medulla [2].

2.4.1. Brainstem being isolated
2.4.2. Sulcus being cut down 

2.5. Mount the isolated brainstem ventral end down on a previously cut trapezoidal polystyrene block [1] and use a piece of tissue paper to remove any excess fluid from around the dissected tissue [2].

2.5.1. Brainstem being mounted
2.5.2. Fluid being removed

2.6. Use cyanoacrylate glue to fix the polystyrene block to the cutting stage with the attached brainstem rostral end down [1] and use an advance speed of 0.16 millimeters/second and a vibration amplitude of 3 millimeters to obtain 200-micrometer transverse slices of the MVN (M-V-N) [2-TXT].

2.6.1. Block being glued to stage
2.6.2. Section being obtained OR Talent at vibratome, obtaining section TEXT: MVN: medial vestibular nucleus 

2.7. Then use a plastic-trimmed pipette to transfer the tissue slices onto a filter paper disc in carbogenated ACSF at 25 degrees Celsius for at least 30 minutes [1].

2.7.1. Slice being placed onto disc

3. Whole-Cell Patch Clamp Electrophysiology

3.1. For whole-cell patch clamp electrophysiology, first pull micropipettes with a final resistance [1] that will range from 3-5 microohms when filled with a potassium-based internal solution when placed in the bath [2].

3.1.1. WIDE: Talent pulling micropipette
3.1.2. Shot of pulled micropipette

3.2. To obtain whole-cell patch clamp recordings from individual neurons in the MVN, transfer a single tissue slice from the incubation chamber [1] to the recording chamber of a standard electrophysiological setup [2] and use a nylon thread on a U-shaped weight to secure the slice [3].

3.2.1. Talent approaching setup with slice
3.2.2. Slice being placed into recording chamber
3.2.3. Slice being secured

3.3. Continuously perfuse the recording chamber with carbogenated-ACSF at 25 degrees Celsius at a flow rate of 3 milliliters/minute [1] and fill a micropipette with internal solution [2].

3.3.1. Shot of chamber being perfused
3.3.2. Micropipette being filled

3.4. Apply a small amount of positive pressure using a pipette [3.5.1] to push debris away from the pipette tip [3.5.2]. Using a lower power objective, locate the MVN [1] before switching to a high-power to locate individual neurons within the MVN [2].
Insert 3.5.1 and 3.5.2 here, please see below.

3.4.1. Talent at microscope, locating MVN
3.4.2. LAB MEDIA: To be provided by Authors: MVN neuron being located

3.5. Before breaching the tissue with the pipette, apply a small amount of positive pressure [1] to push debris away from the pipette tip [2] and use the micromanipulator to move the pipette toward the selected neuron [3].

3.5.1. Pressure being applied Videographer: Important step Move before 3.4.2.
3.5.2. LAB MEDIA: To be provided by Authors: Debris being moved Move before 3.4.2.
3.5.3. LAB MEDIA: To be provided by Authors: Pipette being moved toward neuron 

3.6. A small dimple should form on the neuronal membrane [1]. Release the positive pressure [2] and apply a small amount of negative pressure [3].

3.6.1. SCOPE LAB MEDIA: Shot of dimple 
3.6.2. LAB MEDIA: Positive pressure being released 3.6.2 and 3.6.3 are one step
3.6.3. LAB MEDIA: Negative pressure being applied

3.7. Once a 1-gigaohm seal has been achieved [1], apply gentle short and sharp positive pressure to the pipette holder through the suction port [2] to rupture the membrane and to create a whole-cell configuration [3].

3.7.1. LAB MEDIA: Shot of 1 gigaohm seal Videographer: Important step
3.7.2. LAB MEDIA: Short, sharp pressure being applied Videographer: Important step Captured by videographer, but authors included lab media.
3.7.3. LAB MEDIA: To be provided by Authors: Membrane being ruptured Can be combined with 3.7.2.

3.8. Then obtain whole-cell current clamp recordings according to standard protocols [1].

3.8.1. LAB MEDIA: Talent at setup, obtaining recording, with monitor visible in frame Author comment: Due to no recording being obtained on the day of filming this was difficult, therefore a LAB MEDIA file has been attached, as discussed with the videographer

4. Sinusoidal and Stochastic Noise Application

4.1. To apply stochastic and sinusoidal noise to individual medial vestibular nucleus neurons, set the range of amplitudes from 3 to 24 picoamps to determine the neuronal threshold and firing rate [1] and group the lower and higher stimulus intensities to determine the sensory threshold [2].

4.1.1. WIDE LAB MEDIA: Talent setting range Videographer: Important step Author comment:  Has been changed to LAB MEDIA as discussed with videographer. Videographer also obtained some film of a similar process
4.1.2. LAB MEDIA: Supp Figure 1

4.2. Next, calculate the average firing rate over the 10-second period during which the depolarizing current step will be injected for each individual current level [1] and use the average firing rate values to generate a firing rate versus current plot [2].

4.2.1. LAB MEDIA: Figure 1
4.2.2. LAB MEDIA: Figure 2B

4.3. Then perform a linear regression analysis to determine the gradient of the line of best fit to determine the neuronal gain [1].

4.3.1. LAB MEDIA: Talent at computer, performing regression analysis, with monitor visible in frame. Author comment:This step has become LAB MEDIA to show how data was extracted and manipulated. Videographer did obtain some film but was not specific to the actual process



Section – Results
5. [bookmark: _GoBack]Results: Representative Effects of Sinusoidal and Stochastic Noise on MVN Neuronal Firing Rates and Gains 

5.1. Neither sinusoidal nor stochastic noise [1] changes basal firing rates of MVN neurons [2] compared to control, no noise recordings [3].

5.1.1. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize bottom tracing
5.1.2. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize middle tracing
5.1.3. LAB MEDIA: Figure 2A: JoVE Video Editor please emphasize top tracing

5.2. In this experiment, the selected noise level of 6 picoamps is subthreshold [1], as it can be observed that the average firing rate begins to increase from the experimental threshold of 12 picoamps [2]. 

5.2.1. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize 6 pA data boxes
5.2.2. LAB MEDIA: Figure 2B: JoVE Video Editor please emphasize 12 pA data boxes

5.3. This threshold was determined objectively by grouping the stimulus levels above [1] and below the experimental threshold [2].

5.3.1. LAB MEDIA: Supp Figure 1: JoVE Video Editor please emphasize the >12pA data point
5.3.2. LAB MEDIA: Supp Figure 1: JoVE Video Editor please emphasize the <12pA data point

5.4. The neuronal gain was evaluated by subjecting the neurons to a suite of depolarizing current steps from 0 to 50 picoamps [1] in 10-picoamp increments with and without noise [2].

5.4.1. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize Figure 1B and 2C
5.4.2. LAB MEDIA: Figure 1: JoVE Video Editor please emphasize Figure 1A

5.5. Indeed, sinusoidal and stochastic noise [1] applied at subthreshold amplitudes of 6 picoamps can alter the gain of MVN neurons [2].

5.5.1. LAB MEDIA: Figure 3B: JoVE Video Editor please emphasize red data points/line
5.5.2. LAB MEDIA: Figure 3A: JoVE Video Editor please emphasize green data points/line



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Aaron Camp: The established stimulus parameters can be applied to the nerve innervating these neurons to simulate a more naturalistic stimulus application. Further, the stimuli can be applied to behavioral studies [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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