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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? NO 

C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 2.4 2.8, 4.1, 4.3, 4.5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  To stably fix the electrodes and keep the impedance kept low in order to ensure stable recording. For this, the experimenter has to follow the steps in 2.8 and to wait for sufficient time for light adaptation, and to perform recalibration as needed.
E.  Will the filming need to take place in multiple locations? NO
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. 
(AUTHORS: Please memorize the interview statements prior to filming)

A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of the present oculogram is to observe the abnormality of saccade performance in patients, especially in those with neurological disorders, and to look at the pathophysiology underlying the disorder, providing useful information about the diagnosis. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Yasuo Terao: This method can help answer key questions in the field, such as diagnosis of patients with neurological disorders and to elucidate the pathophysiology underlying the disease. 
1.2. Yasuo Terao: The main advantage of this technique is that it allows stable recording of eye movements non-invasively in a relatively short time and is widely applicable to neurological patients.   

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. ** Yasuo Terao: Demonstrating the procedure will be Dr Hideki Fukuda, a (an oculomotor researcher at Segawa Memorial Neurological Clinic for Children) and Dr Yusuke Sugiyama, a graduate student from the department of Neurology, the University of Tokyo. 

1.3.1. Interview style: Author saying the above 

1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges 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 Institutional Review Board (IRB) at University of Tokyo, Tokyo, Japan. 
Protocol: (read by voice talent at JoVE)
2. Subject Preparation for EOG
2.1. Begin by escorting the subject into a room with low ambient illumination [1-WIDE].
2.1.1. *Film as written. 

2.2. Have the subject sit in front of a black, concave dome-shaped screen measuring 90-cm in diameter that contains light-emitting diodes, LEDs (pronounced L-E-Ds), embedded in pinholes, which serve as the fixation points and saccade targets used for the oculomotor paradigms [1-MED].
2.2.1. Subject sits in front of dome shaped screen screen.
2.3. Then, provide the subject with a microswitch button connected to a microcomputer, [1-MED] which allows them to initiate and terminate a task trial by pressing and releasing the button [2-CU].
2.3.1. Talent hands the subject a microswitch

2.3.2. Subject presses and releases the button
2.4. Stabilize the subject’s head position by chin and forehead rests, as well as by a head band [1-MED].
2.4.1. Subject places head and chin into the head rest, and talent makes adjustments. 
2.5. Next, acquire a Ag-AgCl (pronounced silver-silver chloride) cup electrode for recording the electro-oculogram, or EOG (pronounced e-o-g) [1-CU-TXT].
2.5.1. Show Ag-AgCl cup electrode. TEXT: Diameter = 1.8 cm; Thickness = 3.5 mm
2.6. Wipe the skin with an alcohol swab [1-CU].
2.6.1. *Film as written 

2.7. Then, fill the cup with electrode paste [1-CU].
2.7.1. *Film as written 
2.8. Stably fixate the electrode on the skin by placing double-stick adhesive tape beneath the plastic and attach the fringe to the skin [1-MED].
2.8.1. Talent places tape beneath the plastic and attaches it to the skin. 
2.9. For recording horizontal saccades by EOG, place the electrodes at the bilateral canthi of the eyes [1-MED], whereas for recording vertical saccades, place the electrodes above and below one eye [2-CU].
2.9.1. Show talent one placing electrode at the bilateral canthi of the eyes.

2.9.2. Show talent placing one electrode above the eye. 

2.10. Finally, wait 10–20 min after placing the EOG electrode on the skin, until sufficient light adaptation takes place [1-MED-TXT]. 

2.10.1. Show subject sitting with all electrodes placed. TEXT: Wait 10-20 min.

2.10.2. Talent looks at impedance levels on the computer. 

3. Amplifier Setup 

3.1. Begin by using a direct current, DC, amplifier for recording the EOG, with the signal digitized at 500 Hz [1-MED/CU].
3.1.1. Show table of equipment and zoom into DC amplifier on table. 
3.2. Record video-oculography, VOG, simultaneously, using the video-based eye tracking system, which records ocular fixation position data at a sampling rate of 500–1,000 Hz [1-MED-over shoulder].
3.2.1. Talent at computer, show collection of VOG data on the computer. 

3.3. Then, feed the analog output of the horizontal and vertical eye positions and set the filter of the data acquisition system, with the signal low-pass filter at 20 Hz [1-MED-over shoulder-TXT].
3.3.1. Talent sets signal low-pass filter at 20 Hz. TEXT: Set the filter to attenuate the high-intermediate frequency noise.
3.4. Finally, if possible, measure the impedance between the electrode and the skin and keep it below 20 kiloOhms [1-MED-over shoulder].
3.4.1. Show impedance values on the screen, focus on electrodes below 20 kiloOhms
4. Calibrate the EOG and VOG Signals
4.1. Perform eye movement calibration before each test session by having the subject look at 5 pre-specified locations, such that they view visual targets in the center and those that appear 20 degrees to the left, right, upwards, and downwards of the fixation point, both for EOG and VOG [1-MED-over shoulder].
4.1.1. Show subject looking at the dome with moving fixation points for calibration. 

4.2. Then, adjust the gain of EOG as the subject fixates on these spots, so that using the custom-built data acquisition system for monitoring the current eye position displayed on the computer screen matches the target position displayed on the screen [1-MED-over shoulder].
4.2.1. Talent adjusts the gain of the EOG. Show target position displayed on the screen matching the current eye position. 
4.3. Next, instruct the subject about the oculomotor paradigms [1-MED].
4.3.1. Talent speaks to the subject. 

4.4. Then, have the subject press the button and begin the trials [1-CU].
4.4.1. Talent presses button to begin the trials. 
4.5. During the session, adjust the gain of EOG during the task performance, so that the current eye position displayed on the monitor is always aligned with the target position simultaneously displayed on the same screen [1-MED-TXT].
4.5.1. Show talent completing the task on the computer, with talent adjusting the gain of EOG at another computer. TEXT: Perform re-calibration for adjustment when necessary

4.6. After the experiment is complete, analyze the filtered and digitized EOG signals from the DC-amplifier and VOG by a custom-built computer program and show the EOG and VOG signals together in the same trace in order to compare the performances of the two methodologies [1-MED-over shoulder].

4.6.1. Show talent looking at data on computer and show the EOG and VOG signals together in the same trace.
5. Results: EOG is an accurate method of recording saccades 
5.1. The records obtained by the two methods largely overlap with each other, except that the EOG traces are slightly displaced towards the right compared to the VOG traces [1-LM]. 
5.1.1. Figure 2A: Highlight gray trace when EOG is mentioned in the VO. Then, highlight the red trace when VOG is mentioned in the VO. Video editor: Ensure patient information displayed onscreen is obscured. 
5.2. These results show a comparison of EOG and VOG traces in the visually guided saccade task.  [1-LM]. There is again substantial overlap between the traces for EOG and VOG, but the latency is slightly longer for EOG, and the velocity curve of EOG shows a slightly lower peak velocity than that of VOG [2-LM].
5.2.1. Figure 2B: Highlight ‘Eye position’ and ‘velocity’ text on graph. 

5.2.2. Figure 2B: Highlight red trace when EOG is mentioned in the VO. Then, highlight the blue and black trace when VOG is mentioned in the VO. Video editor: Ensure patient information displayed onscreen is obscured. 
5.3. Lastly, during the antisaccade task, the latency is slightly longer for EOG, and the velocity curve for EOG shows a slightly lower peak velocity than that for VOG [1-LM].
5.3.1. Figure 2C: Highlight red trace when EOG is mentioned in the VO. Then, highlight the blue and black trace when VOG is mentioned in the VO.
6. Conclusion (said by authors on camera)

6.1. Yasuo Terao: Once mastered, this technique can be done in 30 minutes including preparation if it is performed properly.

6.2. Yasuo Terao: While attempting this procedure, it’s important to remember to select proper electrodes and stably attach them as well as to take sufficient time for light adaptation to occur.
6.3. Yasuo Terao: Following this procedure, other methods like eye movement recording while the eyes are closed can be performed in order to answer additional questions like how the eyes move during sleep.

6.4. Yasuo Terao: After its development, this technique paved the way for researchers in the field of neurology and psychiatry to explore the pathophysiology of neurological disorders in the clinical setting.
6.5. Yasuo Terao: After watching this video, you should have a good understanding of how to implement stable recording of electro-oculography which can be reliably used in the clinically setting.
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.
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. ←Not applicable
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