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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  NO   

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_ We have converted the two references to software to figures (see text below)

__(note to authors: a couple steps below may benefit from screencaptures)_____ 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 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
2.3– plugging in the tactor to the sound card

4.2/3 – attaching the tactors

4.6/7 – running the actual experiment
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. (Please do not list entire sections.) 
Steps 4.6/7 is the most important part

Success requires making sure the participant maintains attention at a constant location and for the experimenter to keep the pressure at the masking site constant.

E.  Will the filming need to take place in multiple locations? (Y/N)   NO  
1. Introduction (Experimental Goal and Author Interviews) total introduction should not exceed 150 words. 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this psychophysical experiment is to show how touch in one place can affect the perception of a touch at another location.   (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Laurence: This method can help answer key questions in the perception field, such as how the brain represents the body surface. 
1.2. Laurence: The main advantage of this technique is that it is non-invasive and yet can reveal details of the wiring of the central nervous system.   
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Laurence: Demonstrating the procedure will be Sarah, a grad student from my laboratory. These experiments formed part of her Masters Thesis and she was the one who developed them.
1.3.1. The named student looks up from desk 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 York University Ethics Board.
Protocol (read by voice talent at JoVE):
2. Tactile Stimuli
2.1. Begin by preparing the tactile detection stimulus system that will be used during this experiment [2.1.1 –WIDE]. Use a tactor with a 1.17 inch diameter and 0.30 inch thickness to deliver tactile stimuli with 250 Hz vibration for 100 milliseconds [2.1.2 –MED].
2.1.1. Talent enters the room where the experiment will be set up carrying the tactor and places it on a surface. (note, computer and chair for experiment should not yet be in place, as we are filming this being set up below)
2.1.2. Show the tactor: talent picks it up and rotates it to show it to the camera.
2.2. Also use a 64 bit stereo sound card to control the tactile stimulus delivery [2.2.1 -MED/CU]. To do this, first connect a stereo audio amplifier to the sound card that will drive the tactor as a loudspeaker [2.2.2 -MED]. 
2.2.1. Show the sound card with connectors on back of computer, as talent points to them. 
2.2.2. Talent takes the cable already connected to the stereo audio amplifier and plugs it into the sound card.
2.3. Next connect the tactor to one of the outputs of the amplifier, such as the ‘left speaker out’ [2.3.1 -MED].  Then connect the second channel to a loudspeaker to provide auditory signals [2.3.1 -MED].  
2.3.1. *Film as written
2.3.2. *Film as written 
2.4. In the computer code that is controlling the experiment, generate the waveform that will be used to vibrate the tactor and another waveform for the auditory signal [2.4.1 –MED over shoulder].  Put each of these two waveforms into a two-dimensional array [2.3.2 –MED over shoulder].  
2.4.1. talent working at computer as described
2.4.2. talent at computer as described
2.5. Attach the tactor to a strap with a mechanical-based fastener, so that it can be placed on the participant [2.5.1 -MED].  For the masking stimulus, use an electric, hand-held vibrator with a 4 cm diameter; with 83 Hz vibration when set on “low” [2.5.2 -MED]. Select the sites where this stimulus is to be applied based on the areas where masking is to be tested [2.5.3 -LM].   
2.5.1. *Film as written
2.5.2.  Talent picks up the hand-held vibrator to show it to the camera
2.5.3.  2.5 Figure 2.tiff – have the blue arrows highlight one at a time. 
3. Experimental Setup and Design
3.1. After the tactile detection stimulus system is ready, arrange the computer and other equipment for the experiment on a desk, with a chair in front of it, for the experimenter [3.1.1 WIDE].
3.1.1. *Film as written
3.2. Then, set up a table on which participants will rest their left arm where tactile stimuli will be applied, and place a chair to the right side of the table [3.2.1 WIDE]. Also place an armrest stand next to the chair on which the participants rest their right elbow [3.2.2 MED]. Add cushioning to the table and an armrest for comfort [3.2.3 MED].
3.2.1. *Film as written

3.2.2. *Film as written

3.2.3. *Film as written
3.3. Next, place the loudspeaker on a mechanically isolated surface [3.3.1 MED]. Arrange foot pedals that are connected to the left and right buttons of a computer mouse so that the participant’s feet can rest comfortably on them [3.3.2 MED].  
3.3.1. *Film as written

3.3.2. *Film as written
3.4. Be sure to make a list of the order in which the conditions will be run, and use this list during the experiment to determine where to hold the masking stimulus for each block [3.4.1 MED over shoulder]. Enter the number of trials into the computer program code and ensure that each block is no longer than 10 minutes to maintain the participant’s attention [3.4.2 MED over shoulder].
3.4.1. Talent views a printed out list of the order of conditions on a clipboard, runs finger down list as if checking it. 
3.4.2. *Film as written
3.5. Program a two-alternative-forced-choice tactile detection task in which stimulus intensity is controlled with a Bayesian adaptive psychophysical staircase psychometric procedure [3.5.1 LM or MED].
3.5.1. Authors, could you provide a figure that would illustrate the above (staircase method) to be shown here?   If not (or if unsure) please film talent at computer programing this. 
3.6. For each trial, present two 1 second intervals, marked by three beeps, with the tactile stimulus presented in the middle of one of the intervals [3.6.1 LM]. Have the participant indicate in which interval the stimulus was presented by means of the foot pedals [3.6.2 LM].    
3.6.1.   ‘3.6_Screen_1’
3.6.2.   ‘3.6_Figure 1’ –indicate the foot pedals when ‘presented by’ is spoken above. 
3.7. The computer scores the response as “correct” or “wrong” and the adaptive staircase chooses the next value to be presented accordingly [3.7.1 MED over shoulder].   This determines a threshold value for detecting vibration at the test site [3.7.2 LM].  
3.7.1.    3.6_Screen_2.
3.7.2.    2.5 Figure 2 –indicate ‘Probe Site’ in figure when ‘threshold value’ is spoken.
4. Experimental Procedure
4.1. Prior to the experiment, obtain written informed consent from the participant [4.1.1 MED]. Then, seat them in the chair with their feet resting comfortably on the response foot pedals, and explain the experimental procedure [4.1.2 MED].
4.1.1. *Film as written

4.1.2. *Film as written
4.2. Measure and record the length of the participant’s dorsal surface of the left forearm [4.2.1 MED]. Then apply the strap so the tactor is positioned in the middle of the arm halfway between the inner angle of the elbow and the wrist crease [4.2.2 MED]. Wrap a tensor bandage loosely around the arm several times to hold the tactor in place [4.2.3 MED].
4.2.1. *Film as written

4.2.2. *Film as written

4.2.3. *Film as written
4.3. Now instruct the participant to place their left arm on the table and rest their right elbow on the armrest [4.3.1 MED].  Then blindfold the participant to prevent them from looking at the stimulus or the masking location, and instruct them to look straight ahead throughout the experiment [4.3.2 MED].
4.3.1. *Film as written
4.3.2. *Film as written
4.4. Start with a block of 20 practice trials without the masking stimulus in order to familiarize the participant with the tactile detection task and to allow them to become familiar with the stimuli [4.4.1 WIDE/MED].
4.4.1. Practice trials, we can see foot pedals being used
4.5. Following the practice run, first ensure that the arms and the masking stimulus are in the correct positions prior to each experimental block, [4.5.1- MED]. Run the blocks of conditions in a random, counterbalanced order [4.5.2- MED/CU].  
4.5.1. *film as written.
4.5.2. experiment running, (with masking stimulus now in use)
4.6. For each condition, refer to the list of conditions made earlier, and cross off each condition as it is run [4.6.1- MED over the shoulder]. Be sure to hold the masking stimulus throughout each block of data collection trials, maintaining approximately constant pressure [4.6.2 MED]
4.6.1. *film as written
4.6.2. *Film as written, TEXT: Note: the masking stimulus can be applied through thin clothing.
4.7. Run the experimental program with the set number of trials as previously selected, and introduce a two-minute rest period after each short trial block [4.7.1- MED]. After a given trial block is completed, select the next site for the masking stimulus [4.7.2- MED over shoulder] and run the program again, and repeat this until all trials are completed [4.7.3- MED]
4.7.1. Show a few trials, then the trial block ends, and talent speaks to the subject instructing them to rest.
4.7.2. Talent crosses of the previous site on the list of conditions, then points to the next site on the list.

4.7.3.  Experiment running with masking stim now in the same location that was pointed to above. 
Laurence Step   4.8  Success requires making sure the participant maintains attention at a constant location and for the experimenter to keep the pressure at the masking site constant.
5. Results: Tactile Sensitivity Example Data
5.1. In this figure, the elevation in threshold is plotted as a function of the position of the mask. Tactile sensitivity on the forearm was significantly reduced when vibrotactile masking stimulation was applied to the opposite arm, demonstrating a contralateral masking effect between forearms [5.1.2 LM]. Here, these data show that posture also plays a role on the effectiveness of masking. The masking effect was considerably stronger when the arms were touching compared to when they were parallel [5.1.2 LM].  
5.1.1. FILE 2.1 Figure 2A.TIFF.   Highlight the curve on the graph with 1st sentence. highlight each of the blue arrows in the cartoon under the graph with second sentence. 
5.1.2. FILE 2.1 Figure 2B.TIFF.  ‘arms touching’ highlighted when spoken, then ‘arms parallel’ highlighted when spoken.   TEXT: Data redrawn from D’Amour and Harris, 2014
6. Conclusion (said by authors on camera)
6.1. Laurence: Once mastered, this technique can be done in about half an hour if it is performed properly, although it is necessary to repeat the experiment on at least 10 participants to obtain statistical validity.

6.2. Laurence: While attempting this procedure, it’s important to remember to maintain the pressure at the masking site and to keep the participant’s attention at a location that does not vary.
6.3. Laurence: Following this procedure, variations can be performed in order to answer additional questions such as the dependency of these effects on the characteristics of the masking stimulus..

6.4. Laurence: After its development, this technique paved the way for researchers in the field of tactile research to explore whether this phenomenon might generalize to more than just touch sensations but also pain.
6.5. Laurence: After watching this video, you should have a good understanding of how to test the influence of a remote tactile stimulus on touch perception at a specific site.
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.
2.5 Figure 2.tiff

3.6 Figure 1.tiff

3.6 Screen 1.tiff

3.6 Screen 2.tiff

2.1 Figure 2a.tiff

2.1 Figure 2b.tiff

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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