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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? YES.
 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.

C.  Which steps of your protocol will viewers benefit most from having filmed? Non provided.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Non provided.
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 this procedure is to measure the effects of deep brain stimulation on saccadic eye movements.  The combination of deep brain stimulation with saccade measurement provides a tool to study normal and pathological brain function. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. James FitzGerald: This method can help answer key questions about the pathophysiology of diseases relating to the basal ganglia.
1.2. Chrystalina Antoniades: The main advantage of this technique is that it is quantitative and precise, allowing for the accurate detection of subtle abnormalities.   

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 at the University of Oxford.
Protocol (read by voice talent at JoVE):

(AUTHORS: Please upload Figure 2 and 3 to your online submission page)
2. Saccadometer Setup & Recording

0.0 This shot has been added to explain important equipment.  There is currently no VoiceOver to accompany this.  This needs to be confirmed by the authors (no response from authors)

2.1. Begin by explaining the details of the study and providing the participant with a consent form to sign [2.1.1-MED].  

2.1.1. *Film as written
2.2. Set up the saccadometer [2.2.1-MED] so that for each trial the central fixation target is displayed for a random period of 1.0 – 2.0 s, after which it is extinguished and one of the peripheral red targets appears, randomly to the right or left [2.2.2-SCREEN].

2.2.1. *Film as written

2.2.2. *To be provided by author You will hear author say what we are filming is not 2.2.2. Script says this is a screen shot but I have note that authors did not think this was correct.  Please check this with authors (no response from authors)
2.3. Next, ask the participant to sit 1.5 m away from a flat matte screen [2.3.1-WIDE]. Place the saccadometer on the participant’s head so that it rests on the bridge of the nose and secure with an adjustable elastic strap [2.3.2-MED]. Ensure that the ambient lighting is dim so that the stimuli are clearly seen [2.3.3-MED]. 
2.3.1. Bring subject into testing room and have them sit 1.5 m away from the screen. [Video editor: Draw a red line from the screen to the participant and label ‘1.5 m’]

2.3.2. *Film as written [Capture multiple shots to be used later]

2.3.3. *Film as written
2.4. Then, instruct the participant that the 40 minute testing session consists of five blocks with a 1 minute break between each block [2.4.1-MED]. 

2.4.1.  Talent talks to participant. TEXT: Block 1: 60 pro-saccades; Blocks 2-4: 40 anti-saccades; Block 5: 60 pro-saccades.

2.4.1B patient nodding shot.  Useful for any sections where talent is explaining something to patient.
2.5. Prior to the first block, instruct the participant to move their eyes as quickly and accurately as possible [2.5.1-MED-over shoulder] in order to follow the red dot jumping from the middle to one side or the other.  Explain that they must do this 60 times [2.5.2-LM].  

2.5.1. *Film as written

2.5.2. Figure2.jpg – Pro-saccadic paradigm; Show as a large inset in the middle of the screen, overlaying shot 2.5.1. [Video editor: Highlight the boxes in order from top to bottom, one at a time; make the dot in the middle red throughout the image]
2.6. Set the saccadometer to generate a sequence of 60 trials, then press the button on the device to start the first block of trials [2.6.1-CU].

2.6.1a added
2.6.1. *Film as written
2.7. After the completion of the first block, wait one minute before starting the second block [2.7.1-WIDE]. Reset the saccadometer to generate a sequence of 40 trials [2.7.2-CU].   

2.7.1. Talent walks up talking and explaining to the participant. TEXT: Wait 1 minute.

2.7.2. *Film as written

2.8. Towards the end of the one-minute gap, instruct the participant to move their eyes as quickly as possible in the opposite direction of the red dot [2.8.1-MED-over shoulder]. Inform them that they will be required to do this 40 times [2.8.2-LM]. Then, start the second block of trials [2.8.3-CU]. 

2.8.1. *Film as written; TEXT: Move eyes in opposite direction of dot. 

2.8.2. Figure2.jpg – Anti-saccadic paradigm; Show as a large inset in the middle of the screen, overlaying shot 2.8.1. [Video editor: Highlight the boxes in order from top to bottom, one at a time; make the dot in the middle red throughout the image]

2.8.3.  Talent presses the button on the device to start the second block of trials.
2.9. After completion of the second block, wait one minute, then repeat the instructions from the second block two more times for blocks 3 and 4 [2.9.1-MED]. 

2.9.1. Talent talks to the participant. 

2.10. Finally, after completing the fourth block [2.10.1-MED], wait one minute, then instruct the participants to move their eyes as quickly and accurately as possible to follow the red dot jumping from the middle to one side or the other, exactly as they did in the first block [2.10.2-MED].

2.10.1. Participant completing the task. 

2.10.2. Talent gestures to their eye as they explain the instructions to the participant. 
2.11. Reset the saccadometer to generate a sequence of 60 trials, and start the final block of trials [2.11.1-CU]. 

2.11.1. *Film as written

3. Deep brain stimulator & Data Analysis
3.1. Note for participants with deep brain stimulators, or DBS (pronounced D-B-S) systems, conduct saccadic testing two times, once with the DBS system running as normal and a second time with the DBS system turned off [3.1.1-MED].

3.1.1. Split screen 2 differing versions of shot 2.3.2. [Video editor: Label the left panel “DBS On” and label the right panel “DBS Off”.]

3.2. To conduct the ‘off stimulation’ session, have a trained clinical staff switch off the DBS system 30 minutes prior to testing [3.2.1-MED].  Then, complete saccadic testing… [3.2.2-MED]. Once the session is complete, switch the DBS system back on [3.2.3-CU].

3.2.1. Clinician turns off the DBS system. TEXT: “DBS Off” Session

3.2.2.  Talent wearing the saccadometer in the dimly lit room. Use take 2
3.2.3. *Film as written

3.3. To analyze the data, download the raw data from the saccadometer to a computer [3.3.1-MED-over shoulder]. 

3.3.1. *Film as written
3.4. Next, use the saccadometer’s software program to exclude saccades that are distorted by blinks and head movements. Calculate variables including saccadic latencies, peak velocities, and amplitudes [3.4.1-SCREEN].

3.4.1. *To be provided by author

3.5. Finally, remove saccades with latencies less than 80 ms, or greater than 1000 ms [3.5.1-SCREEN]. 

3.5.1. *To be provided by author; TEXT: Onset of a saccade = point when the eye velocity exceeds 5 degrees/second

4. Results: Trajectories of saccadic eye movements in conjunction with deep brain stimulation
4.1. Here, pro-saccadic latency results are shown for a Parkinson’s patient after undergoing DBS of the subthalamic nucleus, when the DBS is turned on and off [4.1.1-LM].
4.1.1.  Figure3.jpg: Show the entire figure, and then highlight the titles for ‘on’ and ‘off’ when mentioned in the VO. 

4.2. The distribution of saccades is altered when the stimulator is switched on, showing a reduction in the number of long latency saccades and a corresponding decrease in the mean latency [4.2.1-LM].
4.2.1. Figure3.jpg:  Put a box around the ‘STN DBS ON’ graph. Highlight 400-600 ms on the x-axis of both graphs when ‘reduction’ is mentioned in the VO. 

5. Conclusion (said by authors on camera)
5.1. Chrystalina: Once mastered, this technique can be done in 70 min if it is performed properly.

5.2. James: While attempting this procedure, it’s important to remember to ensure that the saccadometer is sitting centrally on the bridge of the nose and the room lights are dim.

5.3. Chrystalina: Following this procedure, more advanced saccadic tasks can be used in order to answer additional questions, like how the cognitive control of eye movements is affected by DBS.
5.4. James: After watching this video, you should have a good understanding of how to use saccadometry in subjects with deep brain stimulator systems. 

5.5. Chrystalina: Don't forget that working with lasers can be hazardous and care should be taken to ensure that the participants and the experimenter do not look directly into the laser beams. 

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.
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