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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) __N_____ 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)__N_ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps: Electromyography recording preparation and sensor placement,  Shock tolerance threshold assessment,  The threat probability task instructions, Data processing, reduction, and analysis_
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _ The most difficult aspect of this procedure is preparation and sensor placement for electromyography recording. Success at this is accomplished by careful training and practice. 
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Procedural Narrative:
The overall goal of this procedure is to disentangle physiological reactivity to low probability or uncertain threat, conceptualized as anxiety, from physiological reactivity to high probability or otherwise certain threat, conceptualized as fear.  (Note: Edited for length) (Intro)
This is accomplished by first  preparing the subject’s skin and attaching electromyography sensors under the participant’s eye and forehead .(P1)  (show photo)
The second step is to assess the participant’s sensitivity to electric shock in order to determine the level of shock to be used in the main task. (P2)  (show photo)
Next, the participant is provided with general task information and specific cue to shock contingencies before beginning the Threat Probability Task . (P3)  (Show P3 –could have each row appear one at a time here, see also 51905Figure1.ppt)) 
The final step is to process and analyze startle potentiation during the uncertain, low probability threat conditions and compare it to startle potentiation during the certain, high probability threat conditions. (P4)  Show P4.  (Note, this is figure 4. Authors will provide panels a through f as separate files, so alternatively could have these graphs appear one at a time here, a through f. .)  
Ultimately, the threat probability task shows that startle potentiation in the low probability uncertain threat condition versus the high probability certain threat condition is dampened by administration of anxiolytic drugs such as alcohol. (Edited for length). (P5)  (show each graph from P5 appear… This is figure 7 and figure 8))
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. Daniel Bradford: The main advantages of this technique over existing methods, like self-report measurement of negative affect, is that startle potentiation in the threat probability task is less disrupted to the participant’s primary task and less susceptible to demand characteristics and other sources of measurement bias.  (note: edited slightly for length)    

1.2. John Curtin: This method can address key questions about the affective mechanisms involved in the etiology, maintenance and relapse of various psychiatric disorders including alcohol and other drug addiction. 
1.3. **John Curtin: Demonstrating the procedure will be Katherine Magruder and Rachel Korhumel, two technicians from my laboratory.  

1.3.1. The named technicians look up from workbench or desk and acknowledge the camera.
Protocol (read by voice talent at JoVE):
2. Electromyography (EMG) recording preparation

2.1. Begin this protocol by first obtaining written and informed consent, and then ask the participant to wash their face thoroughly with soap, paying particular attention to the target sensor locations, which are located below one eye and in the middle of the participant’s forehead. 
2.1.1. MED: talent and subject are sitting together as the subject signs a consent form. 

2.1.2. MED: show the subject washing their face.

2.1.3. MED or CU: more detailed shot of the subject washing below one eye then in the middle of the forehead.  
2.2. Next, prepare the participant’s skin for Electromyography by cleaning the target sensor locations with an alcohol pad. Then also clean the same locations with a gritty exfoliate gel using a small gauze pad, to further remove dirt or dead skin cells that can impede measurement.
2.2.1. MED: talent cleans the sensor locations on the participant’s skin with an alcohol pad.

2.2.2. MED: talent cleans the same areas with a gritty exfoliate gel using a small gauze pad.
2.3. Prepare silver-silver chloride EMG sensors by filling the sensor cups with conductive gel using a syringe and blunt needle.  Then, attach a large silver-silver chloride sensor to the center of the participant’s forehead using an adhesive collar.
2.3.1. MED over the shoulder: talent prepares silver-silver chloride EMG sensors by filling the sensor cups with conductive gel using a syringe and blunt needle.

2.3.2. MED: Talent attaches a large sensor to the center of the participant’s forehead using an adhesive collar.
2.4. Now attach two additional small sensors below the participant’s eye using adhesive collars. Place the first of these small sensors in line with the pupil at forward gaze and the second sensor lateral and adjacent to the first.  
2.4.1. MED: talent attaches the first of the small sensors below the participant’s eye. [Do not use take where talent accidentally touches the subject’s eye with the sticker before sticking it on]
2.4.2. MED: Show that the first sensor has been placed in line with the pupil (perhaps talent points the position), then talent attaches the second sensor lateral and adjacent to the first. 
2.5. Do not allow the adhesive collars to overlap, as this may increase movement artifact. Also prevent gel overflow to avoid forming a gel bridge between the two sensors below the eye, as this will cause current to flow via the bridge and impair measurement of EMG activity. 
2.5.1. MED: show the subject’s face with all sensors positioned. 

2.5.2. CU: show the 2 small sensors below the eye, then (if possible) talent points to the gap between the 2 sensors. 

2.6. Once the sensors are positioned, start the physiology acquisition software and ask the participant to blink a few times to verify that the EMG response is being recorded properly and that eye blinks can be observed on the display of the data collection software.  Finally, check the impedance for each sensor.
2.6.1. MED over the shoulder: talent starts the physiology acquisition software.
2.6.2. MED: talent asks the participant to blink a few times to verify that the EMG response is being recorded, we see talent in the shot as they blink. 
2.6.3. MED over the shoulder: talent views the software and sees that the eye blinks can be observed on the display.
2.6.4. MED over the shoulder: briefly, talent checks the impedance for each sensor moving the mouse and clicking on the impedance option in the menu
3. Shock tolerance threshold assessment
3.1. Before shock tolerance assessment, first perform a baseline measurement of general startle reactivity. Then, affix two shock electrodes with standard medical tape to the participant’s hand such as the distal phalanges of the index and ring fingers.  
3.1.1. TITLE SCREEN: first sentence with title screen. 
3.1.2. MED: talent affixes two shock electrodes with standard medical tape to the participant’s index and ring finger.

3.2. Next, explain to the participant that they will receive a series of increasingly intense electric shocks, and that after each shock is administered, they should rate how aversive they found the shock on a 100-point scale. 
3.2.1. MED: talent speaks to the subject, explaining the above. (similar shot, 3.3.1, below) 

3.2.2. MED over the shoulder: Talent shows the subject an example scale printed on a piece of paper, and points to this while explaining the scale.  (Authors, this would be a useful visual aid here if you agree, could print perhaps out a very basic pain scale similar to this : [ 0 (no shock) ---- 50 (uncomfortable)------ 100 (highest tolerable level) ] and have on hand as a ‘prop’ during filming.  – Or perhaps you already have a rating form used during the task that we can use when filming.  
3.3. Instruct the participant that it is important to accurately report the highest shock they can tolerate. The participant should not be informed that their report will impact the actual shocks they receive as this may lead to bias in their report.
3.3.1. MED: talent again speaks to the subject, explaining the above. (similar to 3.2.1)

3.3.2. MED over the shoulder: show the subject listening and nodding as talent finishes explaining. 
3.4. Now, begin the shock tolerance assessment.  A rating of zero should be used if they cannot feel a shock at all, a rating of 50 for the first level of shock that they consider to be uncomfortable, and a rating of 100 for the highest level of shock that they can tolerate.
3.4.1. MED: talent begins the assessment at the computer.

3.4.2. MED: show the subject as the task is performed: he/she receives a shock, looks mildly uncomfortable, then reports using the scale.  [Multiple takes to choose from for this and 3.5.1 of subject pretending for different levels]
3.4.3. MED over the shoulder: talent records the subject’s response using the scale. (on a clipboard or computer) 
3.5. Stop the shock tolerance assessment once the participant rates a shock as 100. Record the shock level and administer shocks at this level in the Threat Probability Task to control for individual differences in shock sensitivity.
3.5.1. MED: subject receives a shock, looks rather uncomfortable, and reports 100. 

3.5.2. MED: Talent lets the subject know that the assessment has ended, and records the  shock level (on a clipboard or computer) 
4. The Threat Probability Task
4.1. Begin by providing the participant with a cover story that encourages attention throughout the task. Then, provide the participant with general task information and specific cue-shock contingencies for each condition.  
4.1.1. MED: talent speaks to the participant: providing the cover story.

4.1.2. MED: talent provides the participant with general task information and specific cue-shock contingencies, it would be best if we could demonstrate the simple repetitive visual task that will be used here.  [No screen shots, but several takes of explaining to talent]
4.2. Instruct the participant that the task lasts about 20 minutes, and includes cues that last 5 seconds each separated by 15-20 seconds.  The cues are organized into sets with each set lasting 2-3 minutes each. 
4.2.1. MED: talent continues to explain and show/demonstrate the task, as the subject listens and nods in understanding. 
4.2.2. MED over the shoulder: show as the subject is viewing the task as talent continues to explain. 
4.3. Also instruct the participant that there are three types of sets, 20% shock sets, 100% shock sets and a No shock set.  They will receive shocks at the end of approximately 1 out of every 5 cues in 20% shock sets and 5 out of every 5 cues in 100% shock sets.  
4.3.1. LAB MEDIA: Figure1 task diagram.   When “20% shock sets” is spoken, the middle row is indicated. When “100% shock sets” is spoken, bottom row is indicated.  When “No shock set” is spoken, top row is indicated.   Then, text: “1 out of every 5 cues” appears next to middle row after it is spoken, and then “5 out of every 5 cues” appears next to bottom row after it is spoken.  
4.4. Assure the participant that they will receive no shocks at any time during No shock sets or during the time between the presentations of the cues in any of the sets.
4.4.1. MED: Talent speaks to the subject explaining no shock sets, and waves hand in a “no” gesture as explaining this. 
4.5. After instruction, allow the participant to ask questions about the task.  Then, quiz the participant to make sure they completely understand the shock contingencies. Also remind the participant that they can discontinue their participation at any point during the experiment.
4.5.1. MED: show the subject asking a question, then talent answers. 

4.5.2. MED Over the shoulder: talent is holding a list of questions on a clipboard as he/she asks the subject a question, then subject responds. (authors, this would be a nice visual aid if you have or could prep a ‘prop’ questionnaire to use while filming)
4.6. Begin recording the EMG signal on a physiology computer with acquisition software installed, and then start the stimulus presentation software on a separate computer that will control task stimuli.
4.6.1. MED over the shoulder: talent begins recording the EMG signal on a physiology computer. 

4.6.2. MED over the shoulder: talent starts the stimulus presentation software on a separate computer. 
4.7. Now, begin the threat probability task. Be sure to carefully monitor the participant for voluntary movements, closing of eyes, or any sign of excessive discomfort during the task.  
4.7.1. MED: show the subject viewing the screen as the task is performed.  

4.7.2. MED: show talent in the shot as he/ she talent monitors the subject while the threat probability task is being performed. 
5. Data processing, reduction, and analysis
5.1. To begin data processing, first apply a 4th order 28 Hz Butterworth high pass filter to the raw continuous EMG (show Figure 4a then b), then rectify the filtered continuous EMG (show Figure 4c).  Smooth the rectified EMG signal using a 4th order 30 Hz Butterworth low pass filter (show Figure 4d).  (Authors, could you please submit figure 4 panels a through 3 as separate files, so that we can show them on screen one at a time here?)
5.1.1. LAB MEDIA: first show figure 4a, then TEXT on screen “4th order 28 Hz Butterworth high pass filter”  and then show Figure 4b appear alongside on the right. 
5.1.2. LAB MEDIA: show Figure 4c, then TEXT on screen “4th order 30 Hz Butterworth low pass filter” and then have Figure 4d appear alongside.
5.2. Next, epoch the smoothed continuous signal, retaining data from 50 milliseconds before to 250 milliseconds after the acoustic startle probe onset.  Also Baseline correct the epoched signal by subtracting the mean of the pre-probe baseline from the entire epoched signal (show Figure 4e).  
5.2.1. MED over the shoulder: talent working at a computer, ‘performing’ analysis as described in first sentence above. 

5.3. INCORRECTLY FORMATTED – NOT A VO - LAB MEDIA: show Figure 4e.
5.4. Score the startle response from each epoch as maximum response between 20 and 100 milliseconds post-probe onset (show Figure 4f).  Reject any trials with excessive artifact such as excessive deflections in the pre-probe baseline.  
5.4.1. LAB MEDIA: figure 4e disappears and figure 4f appears in its place.  
5.4.2. LAB MEDIA: show Figure 5. 
5.5. Next, average the startle response for epochs within each condition. (show Figure 6a)   Then, calculate startle potentiation for uncertain shock as the difference between mean startle response to startle probes during 20% shock cues vs. no-shock cues (show Figure 6b).  (Authors, can you also submit figure 6 as separate files for each A and B, so that we can show them one at a time on screen?)
5.5.1. LAB MEDIA: show Figure 6a

5.5.2. LAB MEDIA: show Figure 6b   - when “20%” is spoken, blue column is indicated. When “non-shock” is spoken, red column is indicated.  
5.6. Calculate startle potentiation for certain shock as the difference between mean startle response to startle probes during 100% shock cues vs. no-shock cues.   Finally, analyze startle potentiation using a General Linear Model with repeated measures. 
5.6.1. MED over the shoulder: show talent at a computer performing above analysis (ie using a spreadsheet to calculate the difference)  [for both 5.6.1 and 5.6.2, talent was not using program in any meaningful way, so do not show screen in detail]
5.6.2. MED/BROLL: side view of talent performing analysis at a computer (side view so that we cannot see what is on the screen, generic shot that can be used here or above if needed. Get some Broll of computer use in case needed anywhere above in this section.)

6. Results: Startle potentiation during probability threat cues
6.1. Here it can be seen that acute administration of a moderate dose of alcohol produces selectively greater reduction in startle potentiation during 20% (uncertain) threat versus 100% (certain) threat in humans. 

6.1.1. LAB MEDIA: figure 7 (when ‘startle potentiation during 20%’ is spoken blue line is indicated, when “vs. 100% (certain)’ is spoken the red line is indicated)

6.2. Similarly, short term deprivation of marijuana among heavy daily marijuana users produces selective greater increase in startle potentiation during 20% (uncertain) threat vs. 100% (certain) threat in humans.   .
6.2.1. LAB MEDIA: figure 8 (when ‘startle potentiation during 20%’ is spoken, blue line is indicated, when “vs. 100% (certain)’ is spoken, red line is indicated)
7. Conclusion (said by authors on camera)

7.1. Rachel Korhumel: When using this procedure, it’s important to remember to carefully monitor the participant’s comfort level and allow them to stop the procedure at any time they wish to do so if they become too distressed.
7.2. Katherine Magruder: Following this procedure, methods involving  administration of individual difference questionnaires can be performed in order to answer additional questions, like how personality traits interact with negative affect expressed during uncertain and certain threat in this task. 
Provided Media

4.3- Figure1.ppt- Task diagram. We attached an improved version of this figure in email. 

5.1- Figure4.pdf- Figure4b, Figure 4c, and Figure 4d are shown here.  

5.2- Figure4.pdf-epoched signal

5.3- Figure4.pdf-area in which to score startle peak

5.3-Figure5.pdf-example of unstable baseline data

5.4-Figure6.pdf-Figure6a and Figure6b are shown here

5.5-Figure6.pdf-mean startle response in each condition

6.1.1-Figure7.pdf-effects of alcohol on startle potentiation in each condition in the task

6.2.1-Figure8.pdf-effects of marijuana deprivation on startle potentiation in each condition in task
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.
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