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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____NO_____  

Can you record movies/images using your own microscope camera? (Y/N)___N/A______  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _______N/A________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___NO_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 2.1, 3.4, 4.3, 4.5__

Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) _4.5_____
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) ___YES____ If yes, how far apart are the locations? _Within walking distance__
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this protocol is to establish a methodology for studying adaptation to left-right reversed audition at the perceptual, behavioral, and neural levels. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Atsushi Aoyama: This method can be an effective tool for uncovering the adaptability of humans to a novel environment in the auditory domain.
(Videographer Comment: Filmed a second take at the end. These takes are more relaxed and should be better.)
1.2. Atsushi Aoyama: The main advantage of this technique is that long-term adaptation to precise left-right reversed audition can be tested in a wearable manner in combination with neuroimaging.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Atsushi Aoyama: Demonstrating the procedure will be Takayuki Hoshino, a grad student from my laboratory.  
1.3.1. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
1.3.2. [Added Shot]: New take of the technician acknowledging the camera
E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Ethics Committee of Tokyo Denki University.
 Protocol: (read by voice talent at JoVE)
2. Setup of the Left-Right Reversed Audition System
2.1. To begin, prepare the linear pulse-code-modulation recorder, binaural microphones, and binaural in-ear earphones [2.1.1 WIDE]. First, cross connect the left and right lines of the microphones to the recorder so that left-right reversed analogue sound signals are digitalized [2.1.2 MED].
2.1.1. Talent walks up to a table/lab bench with all the materials. 
2.1.2. *film as written
2.2. Then, connect the left and right lines of the earphones straight through to the recorder so that the reversed digitalized signals are played immediately [2.2.1 MED]. 
2.2.1.  *film as written
2.3. Finally, put the bodies of the microphones and the earphones together for each ear with slight isolation by sound proofing materials [2.3.1 MED], then cover the microphones with dedicated windscreens for suppressing any wind noise [2.3.2 MED].
2.3.1. Talent puts the pieces together, then adds the sound proofing. (Videographer Comment: Use take 2)
2.3.2. *film as written
2.4. Next, insert rechargeable batteries and a large-capacity high-speed memory card into the recorder and turn it on, then place the body of the system into a pocket-sized bag [2.4.1 MED].
2.4.1. *film as written
2.5. Instruct the participant to insert the earphones tightly into the ear canals [2.5.1 WIDE]. Then, disconnect the lines for the left and right microphones and connect the dominant-ear side of the microphone straight through to the recorder [2.5.2 MED]. 
2.5.1. The participant places the earphones as talent speaks to them.

2.5.2. *film as written

2.6. Now, have them repetitively take off and put on the dominant-ear side of the system while adjusting the sound volume of the recorder. This makes the subjective loudness of the reversed sounds equal [2.6.1 MED]. 
2.6.1. *film as written (Videographer Comment: Use take 2)
2.7. Check the loudness for the non-dominant ear as well, then reconnect all the system lines [2.7.1 MED]. Tell the participant that during exposure, they should follow the same calibration procedure whenever they set up the system again [2.7.2 MED].
2.7.1a. [Added Shot]: Connecting left cable. (Editor: Not sure where the authors want this shown, though I’d use it instead of 2.7.1, since the writer didn’t provide enough direction there and this VO mentions reconnecting the system lines)
2.7.1. Another shot similar to 2.6.1, for the opposite ear.  
2.7.2. Talent speaks to the participant, explaining how they should repeat the procedure, as the participant listens and nods in agreement. 
3. Neuroimaging Task and Baseline Acquisition
3.1. Prior to reversed audition exposure, have the participant thoroughly practice the task that will be used during the neuroimaging experiments. A selective reaction time task can be used. [3.1.1 WIDE]  

3.1.1. The participant is seated and about to begin the task training, as talent is explaining the task to them. 

3.2. Use a psychophysics software toolbox to present 1000 Hertz sounds at 65 decibels sound pressure level for 0.1 seconds, played 80 times per block. [3.2.1 MED over shoulder] Also use an inter-stimulus interval of 2.5 to 3.5 seconds, played pseudorandomly in either ear. [3.2.2.MED over shoulder/BROLL]
3.2.1. Over shoulder of talent: Talent plays sounds from the computer, as talent points to the ear it is played in. We can faintly hear sounds played here if possible.  Note to videographer: if possible record the sounds here; authors should be able to set up a speaker. (Authors: perhaps you can also upload example audio files of the sounds if needed.) BROLL in case this is needed to cover natation elsewhere.
3.2.2. Over shoulder of the participant: The participant points to an ear to indicate that a sound was heard (We hear the sound if possible). 
3.3. The task should consist of two compatible and two incompatible blocks. In the compatible condition, the participant should respond immediately to the sound with the index finger on the same side of their body as the sound. [3.3.1 MED]  
3.3.1.  Show the participants ¾ face view: the participant waits for the stimuli to start about 4 seconds (to cover 1st sentence narration), then they point to the same ear that can be seen in the shot a couple times, then the ear on other side, etc. as they hear the stimuli.
3.4. This should be alternated with the incompatible condition, in which the participant responds immediately to the sound with the index finger on the opposite side of their body. [3.4.2 MED]
3.4.1. Again, show the participant face ¾ view performing the task (perhaps switch sides) -However this time they raise their hand opposite the camera to indicate the other ear that is not in the shot a couple times (other side of head).  
3.5. Before the exposure to reversed audition, conduct a neuroimaging experiment using the trained task. Record either MEG or EEG responses, as well as the left and right finger responses. [3.5.1 MED]
3.5.1. Talent places the EEG cap onto the participant and makes sure it is fitted correctly etc., as if they are setting up for the EEG experiment.  
4. Reversed Audition Exposure Procedure 
4.1. To begin exposure, provide the participant with a sufficient number of spare rechargeable batteries and large-capacity high-speed memory cards so they can replace them as needed. [4.1.1. WIDE]
4.1.1. Talent hands the participant the spare rechargeable batteries and then the memory cards.  (Videographer Comment: take 2 is a longer version of the interaction)
4.2. Then, remind them repeatedly of their right to quit the exposure at any time, and instruct them to wear, calibrate, and check the reversed audition system by themselves daily. [4.2.1 MED]
4.2.1. Talent speaks to the participant explaining the above, as the participant listens intently. 
4.3. The participant should perform daily-life activities while wearing the system continuously for approximately a month, except while sleeping, bathing, neuroimaging, or during an emergency. [4.3.1 MED] 
4.3.1. Film an example of going about daily life: In a break room area with a sink, where we can film the participant washing dishes. (Videographer Comment: Shot 3 different location, Dishes, Walking down hall, Reading book)
4.4. When removed, the system should be immediately replaced with earplugs without producing any sound while in a silent area. [4.4.1 MED] The batteries and memory cards should also be replaced routinely before battery exhaustion and memory overcapacity. [4.4.2 MED]
(Videographer Comment: Shot these 2 in one take and extended to putting earphones back in.)
4.4.1. Show the participant removing the system and immediately inserting earplugs. (film in an area with minimal background, so it looks like they are elsewhere, not in the lab) [Shots 4.4.1 and 4.4.2 combined]
4.4.2. Show the participant changing the battery and then memory card.
4.5. To facilitate adaptation, the participant should experience situations involving high auditory input, such as playing video games [4.5.1 MED], walking in a shopping mall or a campus, and having a conversation with more than two persons, for as long as possible [4.5.2 WIDE]. 
4.5.1. Show the participant “playing video games.” Please film approx. 15 seconds to cover narration, in case the next shot is too challenging.  
4.5.2. Show the participant walking “on campus” (either outside or inside, any area that could represent a “campus”) with a small group of people having a conversation. (Authors: you may need to recruit a couple extra people to film as the participants “friends” here, and the Videographer may prefer that this is not too far away.) If this is too challenging, please extend the previous shot. (Videographer Comment: take 2)
4.6. They should also keep a diary or provide a subjective report to an observer as often as possible detailing perceptual and behavioral changes, experienced events, or any other details. [4.6.1 MED over shoulder]
4.6.1. Show the participant writing down observations in a diary, detailing experiences.  
4.7. During approximately a 1-month exposure to reversed audition, conduct neuroimaging experiments under the trained task every week without the reversed audition system in place. [4.7.1 WIDE] 
4.7.1. The participant has the EEG cap on while they perform the task. (Authors, you could perhaps do a mock (fake) EEG experiment here to save time). (Videographer note, get shot 4.8.2 next, also with EEG cap) (Videographer Comment: Shot out of sequence) (Editor: I’m not sure how to reorder the VO to match the shot, so I’ve left it all for now)
4.8. Finally, after the target exposure period, the participant should take off the reversed audition system [4.8.1 MED]. One week after exposure had ended, conduct a final neuroimaging experiment in exactly the same way as the pre-exposure and monthly testing. [4.8.2MED]
4.8.1. The participant is in an area that looks different from the lab area and removes the system. (perhaps this could be a waiting area or somewhere that could pass for their own home) (Videographer Comment: 2 takes)
4.8.2.  Another shot of the participant with the EEG cap on while they perform the task -note we can get this shot after 4.7.1 above, but it supposed to be on a different day. Please have an extra button-down shirt or zip-front sweatshirt that can quickly be put on for this shot, so it appears to be a different day.  (Videographer Comment: Shot out of sequence) (Editor: I’m not sure how to reorder the VO to match the shot, so I’ve left it all for now)
5. Results: Reversed audition in representative participants
5.1. This figure shows the sound source localization in directions over 360 degrees before and immediately after putting on the left-right reversed audition system in six participants [5.1.1 LM/TXT]. 
5.1.1. Show Figure 1 – entire figure. Video Editor will add Text: Figures have been modified from Aoyama and Kuriki15.  (Note to video editor: this text could remain in the bottom of the screen throughout results, or appear with each figure when it is first shown. Whatever you feel looks cleaner in the final video.)
5.2. Here, cosine similarity between perceptual angles and sign-regulated physical angles in the normal and reversed conditions are plotted against unregulated physical angles [5.2.1 LM].  
5.2.1. Show figure 1B alone.  Video Editor: When “normal” is spoken, the blue line in indicated. When “reversed” is spoken, the red line is indicated. 

5.3. And here, we see cosine similarity between perceptual angles in the reversed condition and oppositely arranged perceptual angles in the normal condition plotted against physical angles [5.3.1 LM]. 
5.3.1. Figure 1C alone.  Video Editor: when “reversed condition and oppositely arranged perceptual angles” is spoken, highlight the purple line. 
5.4. This Figure shows changes in behavioral and neural responses during the selective reaction time task before, during, and after exposure in one participant. Yellow zones indicate a period exposed to left-right reversed audition [5.4.1 LM/TXT].
5.4.1. Figure 2. Video Editor: whole figure is shown, Video Editor: highlight yellow zones when spoken. Text: Figures have been modified from Aoyama and Kuriki15.
5.5. Mean reaction times for the stimulus-response compatible and incompatible conditions are seen here [5.5.1 LM], while here we see left and right auditory N1m intensities for stimulus-response compatible and incompatible conditions, as evaluated by minimum-norm estimates of MEG data. [5.5.2 LM] 
5.5.1. Show figure 2A alone. Video Editor: highlight Y axis when “mean reaction time” is spoken.
5.5.2. Show figure 2B alone. Video Editor: highlight Y axis when “N1m intensities” is spoken.
5.6. This figure shows auditory-motor functional connectivity as tested by Granger causality tests during the selective reaction time task in two participants. The left and right motor and auditory areas are shown. [5.6.1 LM/TXT] 
5.6.1. Figure 3. With Text: Figures have been modified from Aoyama and Kuriki15. Video Editor: when motor is spoken, highlight LM and RM on the brain in the upper left.  Then, when auditory highlight LA and RA.  
5.7. Red, yellow, or lack of arrow(s) indicate the number of participants who showed significance at a threshold of p less than 0.05. [5.7.1 LM]
5.7.1. Figure 3 remains: when Red is spoken, highlight the N=2 on the brain in the upper left.  When yellow is spoken, highlight the N=1 on the upper middle brain.  
6. Conclusion (said by authors on camera)
6.1. Atsushi Aoyama: After watching this video, you should have a good understanding of how to study left-right reversed audition as a tool to uncover the adaptability of humans to a novel auditory environment. 
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.
5.1 – Fig1a.tif - The constructed left-right reversed audition system.

5.1 – Fig1b.tif - Cosine similarity between perceptual angles and sign-regulated physical angles in the normal (blue) and reversed (red) conditions plotted against (unregulated) physical angles, respectively.

5.1 – Fig1c.tif - Cosine similarity between perceptual angles in the reversed condition and oppositely arranged perceptual angles in the normal condition plotted against physical angles (purple).

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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