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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? 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. Steps 3.4, 3.7, 3.9, 4.1, 4.2
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. The most difficult aspect of the procedure will be to recruit a child with visible movements restrictions in one hand. To ensure success, we will start recruiting for a participant this week. There are no difficulties expected related to the protocol steps itself. 

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 assess cognitive aspects underlying upper limb control in children with movement disabilities. This is accomplished by studying event-related brain potentials during simple manual target-response tasks.
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Ingar Zielinski: This method can help answer key questions related to the underlying cognitive processes that might contribute to specific movement restrictions in children with movement disabilities. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. A Dr. Pauline Aarts: The implications of this technique extend toward therapy in children with cerebral palsy because it allows us to unravel different cognitive factors that also contribute to the individual movement restrictions.
1.2. Prof Bert Steenbergen: Visual demonstration of this method is critical as child-friendly EEG recordings and adapted event-related potential protocols suitable for children with movement restrictions are difficult to learn.
E.  Ethics title card: 

1.9. Procedures involving human subjects have been approved by the Ethical Committee of the Faculty of Social Sciences (EC) from the Radboud University Nijmegen as well as by the regional Medical Research Ethics Committee (MREC) Arnhem-Nijmegen.
Protocol (read by voice talent at JoVE):
2. Visual target-response task
2.1. Begin by choosing visual stimuli that are easy to distinguish based on color, shape or size [2.1.1-LM]. Use simple graphic designs, like smiley faces, that will keep a child’s attention on the task and ensure that they are big enough on the screen to be easily recognized by a child [2.1.2-MED-over shoulder-TXT].
2.1.1. TargetStim.tif, NoGoStim.tif, CueStim.tif. [Video editor: Show one at a time.]
2.1.2. Child viewing stimuli on the computer screen. TEXT: Stimulus size: 7 x 7 cm

2.2. Present the stimuli to the left… [2.2.1-LM] or right side [2.2.2-LM] of the screen to respectively induce left or right hand movements. Include a background stimulus to the other side of the screen to control for stimulus lateralization [2.2.3-LM]. 

2.2.1. TargetStim.tif TEXT: Use for Left Hand Movements [Video editor: Present this image on the left side of the screen]

2.2.2. TargetStim.tif TEXT: Use for Right Hand Movements [Video editor: Present this image on the right side of the screen]

2.2.3. Keep shot 2.2.2, and add BackgroundStim.tif to the left side of the screen.

MOVE STEP 2.4 ABOVE 2.3
2.3. When a stimulus is presented on the computer screen [2.3.1-MED-over shoulder], use a stimulus delivery and experimental control program that is time accurate to send time-locked markers to the electroencephalography or EEG (pronounced E-E-G) signal [2.3.2-MED-over shoulder]. 

2.3.1. Show stimulus on the computer screen as child watches.

2.3.2.  Show talent sitting at a separate EEG computer screen that is recording the timing of each stimulus delivery.
2.4. Finally, to register responses to the stimuli, provide the child with two big response buttons with very low response force requirements to ensure that children are easily able to respond [2.4.1-MED]. Use response devices that can register time accurate button presses and deliver related stimulus markers to the EEG computer [2.4.2-MED].

2.4.1. *Filmed as written. TEXT: Diameter: 9.5 cm; Height: 5.5 cm

2.4.2. Talent sitting at the computer looking at the button press data.


3. EEG set-up 
3.1. Begin by distracting the child with a film to watch during EEG set-up [3.1.1-MED-over shoulder]. In order to conduct the study in a familiar environment for the child, set up a mobile EEG lab, in which two computers are used---one to present the stimuli and the other to record and digitize the EEG [3.1.2-MED]. 
3.1.1. Child watching a video.
3.1.2. *Film as written
3.2. Begin the electrode setup by cleaning the skin at the position of the reference electrodes on the left and right mastoid bones in order to reduce the impedance [3.2.1-MED]. Gently apply scrub cream to remove dead skin cells and then clean it with alcohol to remove oily substances [3.2.2-CU].

3.2.1. *Filmed as written
3.2.2. *Filmed as written
3.3. Measure the head circumference to determine the cap size by placing a measuring tape around the widest part of the head [3.3.1-MED].  Then, apply the cap of the correct size onto the head [3.3.2-MED].

3.3.1. *Filmed as written (extra shot of cap with corresponding size ( 3.3.1.A)
3.3.2. *Filmed as written
3.4. Ensure the cap is in the right position by measuring the distance between the Inion (pronounced in-e-on) and the Nasion (pronounced naz-e-on), and then between the left and right inter-aural indentions [3.4.1-MED]. Place the Cz (pronounced C-z) electrode at the half-way point between these two measurements [3.4.2-MED]. 

3.4.1. *Filmed as written

3.4.2. *Filmed as written
3.5. Next, organize the electrodes on the head according to the international 10-20 (pronounced ten-twenty) system by using the numbers on the cap and electrodes [3.5.1-MED]. 

3.5.1. *Filmed as written
3.6. Locate electrodes at five midline sites and 24 lateral sites to find spatial maxima of the event-related potential components [3.6.1-LM]. Place one more electrode on the right mastoid bone for linked-reference recording, and place the ground electrode on AFz (pronounced A-F-Z) [3.6.2-LM].
3.6.1. Figure 2_revised3.jpg. [Video editor: Highlight the circles for the 5 midline sites when mentioned in the VO -- Fz, FCz, Cz, Pz and Oz.  Then, highlight the 24 lateral sites all at once when mentioned in the VO -- FP1/2, F7/8, F3/4, FC5/6, FC1/2, C3/4, CP5/6, CP1/2, P7/8, P3/4, T7/8, O1/2.]

3.6.2. Figure 2_revised3.jpg. [Video editor: Highlight the circle RM when ‘right mastoid’ is mentioned, followed by highlighting circle AFz]

3.7. Following that, fill the electrodes with conductive gel by inserting a blunt needle through the electrodes in order to maximize skin contact [3.7.1-MED]. Gently abrade the skin under the electrode to lower the impedance levels, and be careful to not apply too much gel as the signal may get distorted [3.7.2-CU].  

3.7.1. *Filmed as written (extra shot of blunt needle in front of the hand to demonstrate that needle is BLUNT)
3.7.2. *Filmed as written

3.8. Keep the electrode impedance below 5 kilohms by using an impedance meter when attaching the electrodes [3.8.1-MED]
3.8.1. *Film as written (impedance meter based on color of electrodes! when green, impedance is below 5 kilo ohms) 
3.9. Next, clean the forehead and the skin surrounding the eyes for the electrooculogram or EOG (pronounced E-O-G) electrodes [3.9.1-CU]. Place EOG electrodes around the eyes to co-register an EOG to correct the EEG signal for eye movements [3.9.2-MED]. For children, only place two EOG electrodes---one below the right eye and the other on the outer canthus of the right eye [3.9.3-MED]. 
3.9.1. *Film as written

3.9.2. *Film as written
3.9.3. *Film as written (combined with 3.9.2)
3.10. Finally, use F7 (pronounced F-7) and FP2 (pronounced F-P-2) as reference electrodes [3.10.1-MED] for the EOG recording when applying an ocular correction during offline data processing [3.10.2-MED-over shoulder].

3.10.1. Talent points to the F7 and FP2 electrodes on the subjects’ head.

3.10.2. Talent sitting at computer processing data.
4. Target-response task during EEG recording
4.1. Begin, by placing the computer screen 40 cm in front of the child [4.1.1-MED]. Locate the two red buttons next to the keyboard, one on the right and the other on the left side [4.1.2-MED]. Keep the distance between the buttons at 30 cm to avoid the possibility that the wrong hand is used to press the button [4.1.3-MED-TXT].

4.1.1. *Filmed as written. [Video editor: Draw a line from the computer screen to the child and label ’40 cm’.] One shot to combine three steps + additional close up of 4.1.3.
4.1.2. *Filmed as written.

4.1.3. *Filmed as written. TEXT: Keep buttons 30 cm apart. 
4.2. Place the child’s hands slightly above the two red buttons with elbows resting on the table [4.2.1-MED-TXT]. Instruct the child to respond as quickly as possible to the target-stimuli by pressing the red button on the side that the target-stimulus is presented [4.2.2-MED].

4.2.1. *Filmed as written. TEXT: Right button = Right Stimulus; Left button = Left Stimulus

4.2.2. *Filmed as written.
4.3. If no-go stimuli are included, instruct the child to inhibit their response whenever a no-go stimulus is presented [4.3.1-MED].  

4.3.1. Show child looking at the screen and a no-go stimulus pops up, then the talent instructs them not to respond when they see this stimulus.

4.4. Finally, conduct a short trial session lasting one minute to prevent inducing fatigue later on in the experiment [4.4.1-MED-over shoulder-TXT].  Ensure that all stimuli that are used in the experiment appear at least once during this trial session [4.4.2-MED-over shoulder].  

4.4.1. Child sitting at the computer. TEXT: Trial Session: 1 minute 
4.4.2. Present all stimuli to the child.

5. Results: Event Related Potentials (ERPs) differences shown between hands in children with unilateral Cerebral Palsy 
5.1. This protocol uses event-related brain potentials to study the underlying cognitive factors of upper limb control in children with unilateral cerebral palsy [5.1.1-LM].  Reaction time data indicates differences between the less affected and affected hand, in which the affected hand is slower to respond after the target-stimulus is presented [5.1.2-LM]. 

5.1.1. Split screen with Figure1_revised3.jpg on the left and Figure2_revised3.jpg on the right.
5.1.2. Figure5_revised3.jpg: Show empty graph with axis labels, then fill in the ‘less affected’ column followed by the ‘affected’ column. Highlight the Affected column when ‘slower’ is mentioned in the VO.

5.2. Here, separate ERP waveforms are shown following target-stimulus presentation preceding a manual response of the less affected side and the affected side [5.2.1-LM]. By comparing these ERP waveforms between different groups or conditions, differences in underlying cognitive factors of upper limb control can be revealed [5.2.2-LM].
5.2.1. Figure4_revised3.jpg – Part A: Begin with a graph with everything but the blue and orange traces. Introduce the blue traces, then the orange traces.

5.2.2. Figure4_revised3.jpg – Part A: Highlight the column for P3/Nc (between 400-600). 


6. Conclusion (said by authors on camera)
6.1. Ingar Zielinski: After watching this video, you should have a good understanding of how to record and analyze event-related brain potentials that are related to distinct cognitive processes underlying upper limb control in children with movement disabilities. Twice “take 1”on clapperboard
6.2. Ingar Zielinski: Once mastered, recording EEG signals and completing the event-related potential analysis can be done in a few hours if it is performed properly. Twice “take 1”on clapperboard
6.3. Dr. Pauline Aarts: While attempting this procedure, it’s important to remember that the visual target-response tasks should be adapted in a way that is feasible for children with movement restrictions.

6.4. Ingar Zielinski: By using different experimental paradigms during this Event-related potential protocol, different cognitive processes related to goal-directed movement behavior can be studied in order to answer additional questions. 
6.5. Prof Bert Steenbergen: This method can help us to answer key questions related to underlying cognitive factors that might contribute to different movement restrictions in distinct movement disabilities.

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.  

Stim1.jpg – Example stimulus image 1

Stim2.jpg – Example stimulus image 2

Stim3.jpg – Example stimulus image 3
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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