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PLEASE READ THE INSTRUCTIONS IN THE GRAY BOXES CAREFULLY AND USE TRACK CHANGES WHILE MAKING ANY EDITS TO THE DOCUMENT. 
This document has several sections on separate pages, so take care to view each page.


Author Questionnaire:
Authors, please fill out the unanswered questions below.  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  N
Can you record movies/images using your own microscope camera? (Y/N)
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.

2. Does your protocol include software usage? (Y/N)
If 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.
Yes. Three computers are involved, on each of which software is used by following specific steps in our protocol. Unfortunately, the eye tracking computer uses a specialized operating system (Realtime DOS) so we cannot install any special software on it. But we can film its screen directly. The same goes for the computer that displays the stimulus to the subject – this uses psychophysics toolbox in fullscreen mode, so I doubt this can be screen captured. It is better to film this directly of the screen. 

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
Sections 3.2, 4.2, 4.5, 5.4 are most important for viewers to see.
4. 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.)
Authors, please answer this question with the steps listed here in the Protocol section below for use by the videographer.
Sections 3.2, 4.5 are most difficult aspects. We discussed the critical steps in Discussion.
5. Will the filming need to take place in multiple locations? (Y/N) N; single location (Cedars-Sinai Simulation Center)
If yes, how far apart are the locations? 


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 and clarity.

· The total introduction length (i.e., Required and Optional Interview Statements) cannot exceed 150 words. 
· Restrict the length of each statement to no more than 30 words.
· Please answer the questions below in full sentences to highlight the significance of your protocol. You will be expected to memorize and deliver these sentences as spoken interview statements during filming. 
· Indicate the full name of each author who will give each statement. If only one author is giving the REQUIRED statements, the same author may speak both statements.

Why is your protocol significant? OR What key questions can this method help answer? 

1.1. URAuthor Name: ___ ________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

Knowing the exact gaze position is critical for studying many aspects of cognition, such as for example attention or search. Intracranial recordings in humans are an incredibly powerful technique to understand the underlying mechanisms and having eye tracking available simultaneously provides a unique additional modality of data. Together, this allows someone to address scientific questions not otherwise addressable in the absence of eye tracking. 

What is the main advantage of this technique?

1.2. ANMAuthor Name: ___ ________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

A principle advantage of our technique is that it allows the simultaneous recording of gaze position, pupil size, and single neurons in patients implanted with depth electrodes at the bedside. This allows us to determine whether there are neurons in the human brain whose activity is sensitive to eye movements and whether such neurons are sensitive to the identity of the currently fixated stimulus.

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


Statement 1:  
Q: Eye tracking is a standard technique that is used extensively to study human behavior as well as accompanying recordings routinely in macaques. Why has this technique not been used routinely with human single-neuron recordings?

A (ANM): The reason for this is the technical difficult associated with performing such recordings in the patient room, which places many restrictions on what is possible. The solution we present here is a compact cart that enables eye tracking without introducing additional noise sources.

Statement 2:  
Q: What are some challenges you have encountered performing eye tracking with subjects.

A (UR): A key challenge is the position of the subjects head due to the subject being positioned upright in a bed. It is critical to position the screen high enough and parallel to the face to get high-quality eye tracking. Also, it is critical to adjust background lighting to not produce reflections.

Statement 3:
Q: What should an experimenter do if placing the eye tracker close to the subject adds noise to the recording?

A (UR): Make sure everything related to the eye tracker, in particular the screens, are powered from battery. If noise persists, make sure the screen used to display the stimulus to the subject has an external power supply. Exchange power supplies for better more high-quality power supplies typically used for high-end audio applications.  



· If you would like to have additional speakers, the following OPTIONAL questions may be answered to provide additional introductory information about your protocol. 
· These statements must be spoken by different authors than those who gave the Required Interview Statements, and are limited to one statement per additional author.
· The length of each statement is restricted to no more than 30 words and contributes to the total introduction length, which cannot exceed 150 words. 
· Indicate the full name of each author who will give each OPTIONAL statement. 

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

1.3. Author NameANM: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera).

While this technique is not specifically designed to study a particular disease, it is well suited to study neurological diseases that result in abnormal eye movements or other oculomotor abnormalities. 

Are there any specific areas of research that this method could provide insight into? 

Can this method be applied to any other systems?

1.4. Author NameUR: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Yes, absolutely. This method can be adopted easily to be used with other electrophysiology systems.

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. Author NameUR: ___________ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Yes. First, make sure that the eye tracking system with its many components does not change background noise levels. Second, make sure you understand how to position the screen and calibrate the subject, which can be challenging and requires experience to get high quality eye tracking data. Try the later step offline with a number of people. 

Why is visual demonstration of this method critical?

1.6. Author NameANM: ___________(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Eye tracking is highly dynamic and involves making judgments of what it means to be well calibrated and positions. This is best illustrated in a video and hard to put into words. 

Introduction of Demonstrator: (Said by you on camera)

· Please use this statement ONLY if any of the individuals who will be demonstrating the procedure on camera have not given a required or optional Introduction interview statement already.
· Include the full name(s) of the person(s) demonstrating the experiment followed by their title (e.g., technician, post doc, grad student, clinician, etc.) 
· Also indicate the full name of the author who will introduce the demonstrator(s). 

1.7. Author NameUR: Demonstrating the procedure will be _Nand Chandravadia________ (name of the person or persons), a research associate _______ (technician, post doc, grad student) from my laboratory. [There may be additional people on the day off](Add additional mention of demonstrators as necessary).  
1.7.1. Interview style: Author saying the above 
1.7.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.






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

1.8. Procedures involving human subjects have been approved by the Institutional Review Boards (IRBs) of the Cedars-Sinai Medical Center and the California Institute of Technology [1].

1.8.1. Title Card


Section - Protocol
· Read through the entire protocol carefully to understand what you will need on the filming day and prepare accordingly. 
· The two-digit numbers (e.g. 2.1., 2.2.) represent the “steps” of you protocol and will be read 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 a single work day, the protocol is restricted to 30 steps and/or 60 shots.
· It is critical for a smooth and organized shoot that all materials and work spaces are prepared and labeled (if applicable) in advance.   
· Any specimens/samples that require long or overnight incubation steps should be prepared in advance. (i.e. day 0 sample preparation will be filmed on the day of the shoot; day 1 samples should be prepared the day before the shoot so their processing can be filmed on the day of the shoot/after their overnight culture/treatment/etc.) 
Authors, to avoid having to re-record the audio for your video, please indicate how the narrators should pronounce the following in the narration of the video:
±2500 µV: plus minus two thousand and five hundred micro volts
NRD: Just pronounce as “NRD”
2. Experimental Setup
2.1. To begin, connect the stimulus computer to the electrophysiology system and eye tracker [1-TXT].
2.1.1. MED: Talent works to connect the stimulus computer to the electrophysiology system and eye tracker. TEXT: See Figure 1 in text
2.2. Use the remote non-invasive infrared eye tracking system. Place the eye tracking system on a robust mobile cart [1]. To the same cart, attach a flexible arm that holds an LCD display. Use the remote mode to track the patients head and eyes [2].
2.2.1. WIDE: Talent places the eye tracking system on a robust mobile cart.	Comment by Ueli: This cart is already fully assembled, so we don’t need to film how it is assembled. Just a nice shot of the cart itself and the arm that holds the LCD display is sufficient
2.2.2. MED: Cart as talent attaches a flexible arm that holds the LCD display.
2.3. Place a fully charged uninterrupted power supply on the eye tracking cart and connect all devices related to eye tracking to the power supply rather than to an external power source [1].
2.3.1. MED or CU: Cart as talent places the fully charged UPS there and attaches all the devices to it. 	Comment by Ueli: Same here, this is already assembled, so just need to film how it looks
2.4. Adjust the distance between the patient and the LCD screen to 60 to 70 centimeters [1]. Also adjust the angle of the LCD screen so that the surface of the screen is approximately parallel to the patient’s face [2].
2.4.1. MED: LCD screen and patient as talent puts the screen in front of the patient and adjusts the distance between the two to 60-70 centimeters.
2.4.2. CU or MED: LCD screen as talent adjusts it so that the surface of the screen is parallel to the patient’s face.
2.5. Now, adjust the height of the screen relative to the patient’s head such that the camera of the eye tracker is approximately at the height of the patient’s nose [1].
2.5.1. MED or CU: LCD screen as talent adjusts the height so that the camera of the eye tracker is at the height of the patient’s nose. 
2.6. Provide the patient with the button box or keyboard [1].
2.6.1. MED: Talent provides the patient with the button box or keyboard – Authors, which will you be using in the demonstration?  Button box
2.7. Verify that triggers and button press are recorded properly before starting the experiment. –Authors, what is the action done here to verify that the triggers and button press are recorded properly? Does it appear on-screen? Yes, It will appear on the screen of the electrophysiology system (Neuralynx’s software), so this can be filmed by filming the screen of the system as the arriving button presses are shown.
3. Single-Neuron Recording
3.1. Start the acquisition software. First visually inspect the broadband local field potentials and make sure they are not contaminated by line noise. Otherwise, follow standard procedures to remove noise [1-TXT].
3.1.1. SCREEN: To be provided by the authors – Screen capture movie as talent starts the acquisition software and visually inspects the broadband local field potentials and make sure they are not contaminated by line noise. Authors, please upload this screen capture to your project page. Could we, alternatively, do this with video camera during our filming?  It would be nice to see how the person points at the screen at the relevant features and says a few things about them. . TEXT (video editors, please show as the second sentence is narrated): Broadband = 0.1 Hz-9 kHz
3.2. To identify single neurons, band-pass filter the signal from 300 hertz to 9 kilohertz. Select one of the eight microwires as a reference for each microwire bundle [1]. 
3.2.1. SCREEN: To be provided by the authors – Screen capture movie as talent band-pass filters the signal from 300 hertz to 9 kilohertz. Talent selects one of the eight microwires as a reference for each microwire bundle. Authors, please upload this screen capture to your project page. Rather than screen capture, we would like to  do this with video camera during our video filming.
3.3. Test different references and adjust the reference so that the other 7 channels show clear neurons, and the reference does not contain neurons. Set the input range to be ±2500 µV [1].
3.3.1. SCREEN: To be provided by the authors – Screen capture movie as talent tests different references and adjust the reference so that the other 7 channels show clear neurons, and the reference does not contain neurons. Talent sets the input range to be ±2500 µV. Authors, please upload this screen capture to your project page. Rather than screen capture, we will do this with video camera during our video filming.
3.4. Enable saving the data as an NRD file before recording data. Set the sampling rate to 32 kilohertz [1].
3.4.1. SCREEN: To be provided by the authors – Screen capture movie as talent enables saving the data as an NRD file before recording data. Talent sets the sampling rate to 32 kilohertz. Authors, please upload this screen capture to your project page. Rather than screen capture, we will do this with video camera during our video filming.
4. Eye Tracking
4.1. Start the eye tracking software [1]. Because it is a head-fixation free system, place the sticker on the patient’s forehead so that the eye tracker can adjust for head movements [2].
4.1.1. MED: Talent starts the eye tracking software.
4.1.2. CU: Sticker as talent places it on the patient’s forehead. 
4.2. Adjust the distance and angle between the eye tracker and patient so that the target marker, head distance, pupil, and corneal reflection are marked as ready. This is shown in green in the eye tracking software. Click on the eye to be recorded and set the sampling rate to 500 hertz [1]. 
4.2.1. SCREEN: To be provided by the authors – Screen capture movie as talent adjusts the distance and angle between the eye tracker and patient so that the target marker, head distance, pupil, and corneal reflection are marked as ready. Talent uses cursor to point out the green rectangle showing it is ready. Then talent clicks on the eye to be recorded and sets the sampling rate to 500 hertz. Authors, please upload this screen capture to your project page. Rather than screen capture, we will do this with video camera during our video filming (no screen capture is possible on this system, special operating system).
4.3. Use the auto-adjustment of pupil and corneal reflection threshold [1].
4.3.1. SCREEN: To be provided by the authors – Screen capture movie as talent uses the auto-adjustment of pupil and corneal reflection threshold. Authors, please upload this screen capture to your project page. Rather than screen capture, we will do this with video camera during our video filming.
4.4. For patients wearing glasses, adjust the position and/or angle of the illuminator and camera so that reflections from the glass will not interfere with pupil acquisition. Authors – were you planning on testing on a patient with glasses in order to demonstrate this? No, we will demonstrate with a “patient” without glasses.
4.5. Calibrate the eye tracker with the built-in 9-point grid method at the beginning of each block. Confirm that eye positions register nicely as a 9-point grid. Otherwise, redo calibration [1].
4.5.1. SCREEN: To be provided by the authors – Screen capture movie as talent calibrates the eye tracker with the built-in 9-point grid method at the beginning of each block. Talent confirms that eye positions (shown as “+”) register nicely as a 9-point grid. Otherwise, redo calibration. Authors, please upload this screen capture to your project page. Rather than screen capture, we will do this with video camera during our video filming.
4.6. Accept the calibration and do validation. Accept the validation if the maximal validation error is less than 2 degrees and the average validation error is less than 1 degree. Otherwise, redo validation. Do drift correction and proceed to the actual experiment [1].
4.6.1. SCREEN: To be provided by the authors – Screen capture movie as talent accepts the calibration and does the validation. Then talent accepts the validation with a maximal validation error of < 2° and an average validation error of < 1°. Then talent does the drift correction. Authors, please upload this screen capture to your project page. Rather than screen capture, we will do this with video camera during our video filming.
5. Task
5.1. In this visual search task, use the stimuli from a previous study performed by this group and follow the task procedure as described before [1-TXT].
5.1.1. MED-over the shoulder: Talent sets up the visual search task. TEXT: See text for references
5.2. Provide task instructions to participants. Instruct the participants to find the target item in the search array and respond as soon as possible [1].
5.2.1. WIDE: Talent explains the task instructions to the patient, using hand motions whenever possible/appropriate (this will be the visual and the narration will but the audio). 
5.3. Instruct the participants to press the left button of a response box if they find the target and the right button if they think the target is absent [1]. Explicitly instruct the participants that there will be target-present and target-absent trials [2].
5.3.1. CU: Response box as talent shows the patient where to press.
5.3.2. MED or WIDE:  Talent explains to the patient that there will be target-present and target-absent trials, using hand motions whenever possible/appropriate (this will be the visual and the narration will but the audio).
5.4. Start stimulus presentation software and run the task. Present a target cue for 1 second and present the search array using the stimulus presentation software. Record the button presses and provide trial-by-trial feedback to participants [1].
5.4.1. SCREEN: To be provided by the authors – Screen capture movie as talent starts stimulus presentation software and runs the task. Talent presents a target cue for 1 second and presents the search array using the stimulus presentation software. Talent records the button presses. Authors, please upload this screen capture to your project page. Rather than screen capture, we will do this with video camera during our video filming. Plus, we have included a movie to show stimulus, patient eye movement, and spikes, which illustrates the whole purpose of the procedure.



OPTIONAL – Critical Step Statement:
· An OPTIONAL brief statement may be submitted for further elaboration of the best way to perform the required technique for the single most critical step of this procedure. 
· If there is no single critical step, then there is no need to fill out this statement.	Comment by Ueli: There is no single most important step
· This will be an interview style shot interjected after the relevant step within the Protocol section of the video. 
· This statement is limited to 30 words or less. 
· Please indicate the full name of the Author who will give this statement and the step of the protocol to which the statement pertains using the step numbers from the Protocol section (above).
Fill in the details below based on the instructions above for the “Critical Step Statement”
Author name, Step            :           (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)


Section – Results
The Results section is restricted to 200 words of narrative. Please read through the results as presented to make sure that it accurately represents your findings. If you would like to highlight other data, please revise this section accordingly, keeping in mind the word count restriction. Please note that we cannot include narrative without an accompanying visual. 

6. Results: Firing rate of neurons can differentiate fixations on targets vs. distractors.______________ Authors, please enter a title that is reflective of the results below (please just keep it to <2 lines of text)
6.1. To illustrate the usage of this method, 228 single neurons were recorded from the human medial temporal lobe while the patients were performing a visual search task, as shown here. During this task, it was investigated whether the activity of neurons differentiated between fixations on targets and distractors [1]. 
6.1.1. Movie_1_Demo.mp4
6.2. When responses were aligned at the button press, neurons were found that showed differential activity between target-present trials and target-absent trials [1]. Black lines represent the onset and offset of the search cue [2].
6.2.1. LAB MEDIA: Figure 3CD – Authors, please provide a version of only the C and D panels of figure 3, without the “C” and “D” labels. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video. Video editors, please emphasize the grey lines as “aligned with the button press” is narrated. The new figure has been uploaded.
6.2.2. LAB MEDIA: Figure 3CD – Video editors, please emphasize the black lines.
6.3. This neuron increased its firing rate for target-present trials, but not for target-absent trials [1]. 
6.3.1. LAB MEDIA: Figure 3CD – Video editors, please emphasize the left panel.
6.4. Conversely, this neuron decreased its firing rate for target-present trials, but not for target-absent trials [1]. 
6.4.1. LAB MEDIA: Figure 3CD – Video editors, please emphasize the right panel.
6.5. A subset of medial temporal lobe neurons showed significantly different activities between fixations on targets versus distractors [1-TXT]. 
6.5.1. LAB MEDIA: Figure 3EF – Authors, please provide a version of only the E and F panels of figure 3, without the “E” and “F” labels. If you have flattened this figure, please submit it in its original file format as unflattened, layered images so that different components can be emphasized in the video. TEXT: 50/228; 21.9%; binomial P < 10−20 The new figure has been uploaded.
6.6. Furthermore, one type of such target neuron had a greater response to targets relative to distractors… [1] whereas the other had a greater response to distractors relative to targets [2]. 
6.6.1. LAB MEDIA: Figure 3EF – Video editors, please emphasize the left panel.
6.6.2. LAB MEDIA: Figure 3EF – Video editors, please emphasize the right panel.
6.7. Together, this result demonstrates that a subset of medial temporal lobe neurons encode whether the present fixation landed on a target or not [1].
6.7.1. LAB MEDIA: Figure 3EF



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

· Below are questions for statements that can be used to further emphasize the significance of your protocol. At least one statement is required.
· Each statement is limited to 30 words.
· Answer the questions in full sentences, as you will be expected to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will give each Conclusion Interview statement. 
What is most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section this advice correlates to.
7.1. Author NameUR: __It is critical to make sure that the eye tracker does not introduce noise into the recording. If there is noise, it is critical to first work on removing these before any experiments are performed. We have described in this protocol how to do this. 

(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. [bookmark: _GoBack]Author NameUR: _Following this procedure, analysis of spikes and eye movement will be performed._These additional methods will extract information from the data that will allow a researcher to investigate how the activity .

__ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. Author NameANM: _This method paves the way to explore many unanswered questions that require analysis of fixations, such as how neurons collectively direct fixations to interesting objects in the scene.

___ (Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)
Are any of the reagents or instruments hazardous? If so, please use this interview statement to remind viewers of what precautions they should take.
7.4. Author NameUR: _No.__(Write your answer here in the form of a spoken statement. Don’t forget to replace “Author Name” with the name of the person who will be speaking the statement on camera)

Thank you for following the instructions and addressing our questions. We will incorporate your answers/suggestions and send you the finalized script before your shoot. You will also receive detailed shoot preparation instructions in the email accompanying the finalized script.
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