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Authors, please fill out the brief questionnaire below.   

A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___NO_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__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? Please list 4-6 steps using the step numbers listed in this document. __2.2, 3.2, 3.8, 4.1, 5.6 ________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document.__The  coding of the sequence files (steps: 3.5, 3.6, 3.8, 3.9, 3.10). Trial-and-error is the only way to ensure coding success. _________________________
E.  Will the filming need to take place in multiple locations? (Y/N) __NO__ If yes, how far apart are the locations? ___________________________________________________


1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

The overall goal of this procedure is to obtain measures of both neural activity and self-reported feeling states during computerized social interactions. (Intro)

This is accomplished by first creating the computerized stimuli for the program. (P1)

The second step is to program the computerized Cyberball social interaction. (P2)

Next, the participant’s neural activity is recorded during the social interaction. (P3)

The final step is to process the neural data offline following the completion of the Cyberball protocol. (P4)

Ultimately, the event-related Cyberball protocol is used to show the neural activity associated with each moment within an ongoing dynamic social interaction. (P5)

P1: reuse shot(s) 2.3.1, or 2.1.2 or 2.2.1
P2: reuse shot(s) 3.1.1 or 3.2.1-3.2.3
P3: reuse shot(s) 4.2.1, 4.7.1 or 4.7.2
P4: reuse shot(s) 5.1.2, 5.3.1 or 5.4.1
P5: LAB MEDIA: figure 2


Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Dr. Jason Themanson: The main advantage of this technique over existing methods, like questionnaires after an interaction or fMRI technology, is that this technique allows for the examination of each type of event within an interaction as well as the dynamic neural activity within each event and across events.   


Protocol (read by voice talent at JoVE):
2. Cyberball Stimulus Preparation

2.1. To begin, use a photo-editing program to create individual images for each portion of the throws within Cyberball. Break down each of the throws from player to player into the individual throw frames that are shown one after another.
2.1.1. WIDE: Talent enters and sits at computer, multiple takes/angles, repeated
2.1.2. MED: Over the shoulder of Talent creating images. Optional: use the panels in figure 1 to demonstrate the breakdown of images

2.2. Next, add any labels, names, or pictures to each individual throw frame. Include an image to represent the human participant as the bottom player on the screen.
2.2.1. SCREEN: Talent adds labels to a throw frame
2.2.2. SCREEN: Talent includes image to represent participant 

2.3. Note which frame in each throw sequence is the “informational frame” for that throw. This is the first frame within the throw sequences that provides information to the players about the specific destination of the throw.
2.3.1. MED: Side shot, Talent views computer, not showing clearly what is on the screen. Multiple takes/angles. repeated
2.3.2. SCREEN: Talent makes a note on the “informational frame”

2.4. Ensure that there are throw sequences creating a throw from each player to each other player on the screen.  Each throw sequence should have the same number of throw frames and the informational frame should be noted on each. 
2.4.1. SCREEN: Talent views a frame  of one player throwing to another
2.4.2. SCREEN: Talent views a throw sequence 


3. Cyberball Social Interaction Programming

3.1. The next step is to create a sequence file using stimulus presentation software to detail the exact sequence of events within the Cyberball social interaction.
3.1.1. MED: Talent loads stimulus presentation software

3.2. For the sequence file, specify the specific throw frames, the timing of the frames on the screen, and the sequencing of the frames.  Also define the nature of the event, the response required by the human participant, and the overall order of events to create the desired interaction. 
3.2.1. SCREEN: Talent makes specifications as described
3.2.2. SCREEN: Talent defines the nature of the throw event (from whom to whom)
3.2.3. SCREEN: Talent defines overall order of events

3.3. Specify all of the above-mentioned specifics within the programming code for each event within the sequence file and repeat the steps for each sequence file created.
3.3.1. MED: Talent continues to set up events in the sequence file or opens another sequence file

3.4. Next, order each of the throw frames in the correct sequence within the sequence file, so that the first ball toss is completed without error from one player to the other. 
3.4.1. SCREEN: Talent defines the correct sequence of frames

3.5. Create similar ordered sequences in the file for each type of throw among the players so that each type of throw is represented in the sequence file. 
3.5.1. SCREEN: Talent creates an ordered sequence for a different throw type

3.6. Insert an event-related marker each time an informational frame is presented in the sequence file so that the presentation of this frame can be marked in the file saving the participants’ neural activity. 
3.6.1. SCREEN: Talent inserts an event-related marker

3.7. Code this marker to represent the nature of the event by using numbers to represent the players. If the left player is player “1”, the bottom player is player “2”, and the right player is player “3”, the code “1-3” is used to represent a throw from the player on the left to the player on the right.	
3.7.1. MED: Over the shoulder, Talent applies codes to markers
3.7.2. SCREEN: Shot of players marked with numbers
3.7.3. SCREEN: Talent enters a code to represent a throw event

3.8. To allow the human participant to freely select which player will receive the next throw following the human participant, create “if, then” statements. The human participant will have a response pad or mouse to select the next action after receiving a ball toss.
3.8.1. SCREEN: Talent creates and if, then statement
3.8.2. MED: Talent holds up or demonstrates the use of the response pad

3.9. Create loops and “if, then” statements within the sequence file to represent the desired game action and allow the program to appropriately move to the next event regardless of the selections of the human participant.
3.9.1. SCREEN: Talent creates a loop and then if, then statements

3.10. Next, initiate counters within the program to change the nature of the game so that the program does not become apparent to the human player. Use these counters to switch the game action and remove patterns of play throughout the game to better give the appearance of spontaneous live play among players.
3.10.1. SCREEN: Talent initiates counters within the program
3.10.2. SCREEN: Talent creates another counter (to remove a pattern of play, for example)

3.11. Lastly, develop different sequence files in order to study different types of social interactions. Make these interactions largely inclusive or exclusive, or partially inclusive or exclusive, for the human participant depending on the nature of the research question.
3.11.1. Reuse 2.3.1 
3.11.2. SCREEN: Example of an inclusive interaction
3.11.3. SCREEN: Example of an exclusive interaction 


4. Neuroelectric Recording

4.1. To begin the neuroelectric recordings, prepare the participants for electroencephalography, or EEG, in accordance with the guidelines of the Society for Psychophysiological Research.
4.1.1. WIDE: Talent enters room to join participant
4.1.2. MED: Talent addresses participant 

4.2. After fitting the electrode cap on the participant’s head and preparing the electrodes, reference the electrodes online to an electrode placed at the midpoint.
4.2.1. MED: Talent adjusts the electrode cap
4.2.2. MED: Talent references the electrodes

4.3. Next, place sintered Ag-AgCl electrodes above and below the right orbit and near the outer canthus of each eye and collect vertical and horizontal bipolar electrooculographic activity (EOG) to monitor eye movements.
4.3.1. MED: Talent adjusts the Ag-AgCl electrodes on the participants eye
4.3.2. MED: Talent collects EOG activity
[bookmark: _GoBack]
4.4. Record EEG activity using EEG analysis software in order to further process the neural data. 
4.4.1. MED: Shot of participant while EEG activity is being collected
4.4.2. SCREEN: Example of EEG activity

4.5. When ready to begin testing, instruct the participant to sit comfortably and to respond with a button press to determine where to throw the ball after they receive a throw in the interaction.
4.5.1. MED: Talent delivers instructions to participant
4.5.2. MED: Talent shows participant how to use the response button

4.6. Start the Cyberball program on the stimulus presentation computer and start recording on the EEG data acquisition computer. 
4.6.1. MED: Talent starts the cyberball program 
4.6.2. MED: Talent starts EEG recording

4.7. Record EEG activity during the entire duration of the Cyberball interaction. Once the interaction stops, stop recording EEG data. 
4.7.1. MED: Shot of participant during cyberball interaction
4.7.2. SCREEN: Example of EEG recording during cyberball interaction 
4.7.3. MED: Talent stops the recording	

4.8. After the session, remove the EEG cap and provide the participant with a complete debriefing about the nature of the Cyberball protocol and the purpose of the social interaction manipulations.
4.8.1. MED: Talent removes EEG cap from participant
4.8.2. MED: Talent debriefs participant


5. Offline Neuroelectric Data Processing

5.1. To begin processing the data, correct for eye blinks using a spatial filter. This multi-step procedure generates an average eye blink using principal component analysis to create a filter that is specifically sensitive to eye blinks.
5.1.1. Reuse shot 2.1.1
5.1.2. SCREEN: Talent corrects for eye blinks

5.2. Next, create stimulus-locked epochs relative to the event marker that was inserted in the continuous EEG file. Run these epochs from -900 msec to 1800 msec relative to the inserted marker, which is equivalent to the entire duration of each six-frame throw.
5.2.1. SCREEN: Talent creates an epoch
5.2.2. SCREEN: Talent sets parameters for epoch

5.3. Using the data transformation option, correct for baseline differences between the epochs by removing the average pre-stimulus baseline activity from each. 
5.3.1. SCREEN: Talent removes baseline activity

5.4. Low-pass filter the epochs and reject any epochs with electrical artifacts that exceed + 75V. 
5.4.1. SCREEN: Talent rejects epochs with artifacts. Text Overlay (30 Hz, 24dB/octave)

5.5. Next, average the neural responses together for each event type within the Cyberball task blocks. 
5.5.1. MED: Talent averages neural responses or reuse 2.3.1

5.6. Combine the various event types to create three major event categories: throws to the participant from either other player, throws from the participant to either other player, and throws not including the participant between the two other players.
5.6.1. SCREEN: Talent combines events into a distinct category
5.6.2. SCREEN: Talent combines events into another distinct category
5.7. Lastly, combine the events from the computerized players into the event types of most interest: throws to the human participant (inclusionary) and throws away from the human participant (exclusionary). 
5.7.1. SCREEN: Talent combines inclusionary events
5.7.2. SCREEN: Talent combines exclusionary events

6. Results: Neural Activity during Social Inclusion and Exclusion 

6.1. This graph shows representative ERP waveforms by throw type and block type (6.1.1). The top graph displays waveforms at FCz, which is a frontal-central midline site and the bottom graph displaying waveforms at Pz, which is a parietal midline site (6.1.2). The graph shows differences in the two ERP components, the N2 and P3, based upon the nature of the social event and not the overall nature of the social interaction (6.1.3). 
6.1.1. LAB MEDIA: Figure 2, focus on the top graph, highlight the legend first by differences in throw type and then by differences in block type
6.1.2. LAB MEDIA: Figure 2, text overlay “Frontal-Central Midline site” on the top graph and then text overlay “Parietal Midline site” on the bottom graph (they might look better side-by-side)
6.1.3. LAB MEDIA: highlight the N2 block in the top graph and then highlight the P3 block in the bottom graph

6.2. Alterations in neural activity during the course of the social interaction can be applied to different ERP components and electrode sites (6.2.1). As shown by the waveforms for FCz and Pz, both the N2 and P3 components exhibit larger amplitudes earlier in the exclusion process compared to later in the exclusion process. 
6.2.1. LAB MEDIA: Figure 3, show both panels side by side
6.2.2. LAB MEDIA: Figure 3, highlight the N2 block in the top graph and then highlight the P3 block in the bottom graph


7. Conclusion (said by authors on camera)
7.1. Dr. Jason Themanson: Following this procedure, other methods like altering the nature of the interaction to include more players, different degrees of inclusion and exclusion, or allowing participants to witness exclusion before engaging in a social interaction can be performed in order to answer additional questions like, how quickly do patterns of neural activity recover from varying episodes of exclusion, does the number of partners influence exclusion-related activity, and does witnessing exclusion alter one’s own neural reaction to exclusion?
       

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, as well as an introduction to your videographer, closer to your filming date.
 2013, Journal of Visualized Experiments
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