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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? YES
C.  Which steps of your protocol will viewers benefit most from having filmed? Step 2.4, 3.1, 3.2, 4.4, 4.5, 4.6
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Step 3.4  Doing it right might require of repeating the operation several times
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. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Prof. Luis Lemus: This method can help answer critical questions in the field of perception neuroscience, such as how time intervals are estimated by different sensory modalities. 
1.2. Prof. Luis Lemus: The main advantage of this technique is that it provides measurements of accuracy and reaction times, which are some behavioral outcomes of perceptual processes.   

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Tonatiuh Figueroa: Though this method can provide insight into human perception, it can also be applied to other animal models, such as trained non-human primates.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. [bookmark: _GoBack]** Prof. Luis Lemus: Demonstrating the procedure will be Tonatiuh Figueroa, an engineer from my laboratory. 
1.4.1. Interview style: Author saying the above 
1.4.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.5. Procedures involving human subjects have been approved by the Bioethical Committee of the Institute of Cellular Physiology of UNAM.



Protocol: (read by voice talent at JoVE)
2. Task Set-up 
2.1. Begin by opening the experimental software [1-MED-over shoulder-TXT]. 
2.1.1. Talent at computer, opens Matlab software. TEXT: See text protocol for specific details. 
2.2. Click on the SetPath option in the menu tab, then select the Add Folder button, select the Stimuli_GUI (pronounced stimuli gooey) folder, and press the Save button. Then, click on the Close button [1-SCREEN].
2.2.1. *To be submitted by authors. 
2.3. Open the Stimuli_GUI.m file using the Open option under the Main menu tab. Then, press F5 on the keyboard to display the GUI (pronounced gooey). Next, click on the Condition popup menu to select the preferred distribution of pulses. Select the desired number of pulses in the Number of Pulses popup menu [1-SCREEN].
2.3.1. *To be submitted by authors. 
2.4. Next, click on the Generate IPI (pronounced I-P-I) button to display the IPIs’ values at the IPI values box and to see a plot of the resultant distribution of the pulses. Then, click on the Generate Video button and wait for the popup window displaying gray 4° circles to close. Click on the Play button to see the created V stimulus [1-SCREEN].
2.4.1. *To be submitted by authors. 
2.5. Finally, click on the Generate Audio button to observe a plot of the created audio and click on the Play button to listen to the new audio [1-MED-over shoulder]. 
2.5.1. Talent at computer, clicks the Generate Audio button, then clicks on the Play button.
3. Aperiodic interval discrimination (AID) task design
3.1. Begin by creating sets of P and AP V, A, and AV trials by listing the names of the created stimuli in a spreadsheet. Use different columns to include all the information required during the task, such as the modality of the reference and comparison stimuli, the number of repetitions per trial, the stimuli durations, and the expected response [1-MED-over shoulder].
3.1.1. Talent at computer. Show excel sheet with each set of trials listed. Highlight each column, one at a time. 	

3.2. Next, open the task’s file, and load the created stimuli by selecting the stimulus folder from the Control Panel [1-MED-over shoulder-TXT]. Use the up and down buttons on the dialog box to display a 0. Then, press the folder icon to select the stimulus folder [2-SCREEN-TXT].

3.2.1. Talent opens the task file and loads the stimuli. TEXT: Task file: 2IFC_Task

3.2.2. *To be submitted by authors. TEXT: Repeat step to set the File Path to 1, 2, 3, or 4. New uploaded video 58408_3.2.2-edited (delete previous video 58408_3.2.2)
3.3. Next, press the White Noise button located on the Control Panel to activate the background noise [1-MED-over shoulder].
3.3.1. Talent at computer presses the White Noise button. 
3.4. Then, place the decibel meter as near as possible to the headphones [1-MED-TXT] and set the volume control to 65 dB SPL [2-MED-TXT]. Adjust the Background Volume control located on the Control Panel to 55 dB SPL [3-MED-over shoulder-TXT].
3.4.1. [Multiple shots] *Film as written. TEXT: Calibration of decibel meter. 
3.4.2. *Film as written. TEXT: 65 dB SPL
3.4.3. Talent at computer, sets 55 dB SPL background volume. TEXT: 55 dB SPL
3.5. Test the task by clicking on the Run right arrow icon under the Tools tab and perform some test trials [1-MED-over shoulder]. 
3.5.1. *Film as written on the computer. 
3.6. Lastly, hold down the spacebar to begin each trial after the appearance of the visual cue at the center of the screen [1-CU-TXT]. Release the spacebar after the delivery of a pair of stimuli and press the upward or the downward arrow key to finalize the trial [2-CU].
3.6.1. Talent holds down spacebar. TEXT: Repeat this step until set is complete. 
3.6.2. Talent presses up and down arrow. 
4. Experimental Procedure
4.1. Begin by asking the participant to fill out a questionnaire regarding their age, gender, handedness, and physical or psychological conditions [1-MED].
4.1.1. Talent hands the participant the questionnaire. 
4.2. Tell the participant about the aim, procedures, and duration of the experiment. Be careful no bias is induced [1-MED]. Then, ask the participants to sign an informed consent form to participate in the experiment [2-MED-over shoulder].
4.2.1. Talent speaks to the participant.
4.2.2. Participant signs the consent form. 
4.3. Next, escort the participant to the testing room [1-WIDE] and have them sit comfortably in front of the monitor, situated at a distance of 60 cm away [2-MED]. Place the keyboard at a reachable distance [3-MED], and adjust the headphones to the participant’s head [4-MED].
4.3.1. *Film as written.
4.3.2. *Film as written. 
4.3.3. *Film as written. 
4.3.4. *Film as written.  
4.4. Calibrate the decibel meter as previously described [1-MED]. Then, run the software to begin the training trials [2-MED-over shoulder].  
4.4.1. Use shot 3.4.1. 
4.4.2. Talent clicks ‘run’ on the computer. 
4.5. Instruct the participant to start a trial after the appearance of the visual cue by pressing and holding down the spacebar for the entire trial [1-MED].
4.5.1. Talent speaks to participant and presses down spacebar. Participant nods yes. 
4.6. Signal to the participant to release the spacebar [1-CU] after the presentation of two sequential stimuli and to press the upward arrow key if the second stimulus lasted longer than the first [2-MED], or to press the downward arrow key if it lasted for a shorter period of time [3-CU]. 
4.6.1.  Show release of spacebar. (Author Comment: The participant was already wearing the headphones, so signaling was the option)
4.6.2. Talent points to up arrow while speaking to participant. [Shots 4.6.2 and 4.6.3 combined]
4.6.3. Talent points to down arrow.
4.7. Signal the participant to take headphones off, and tell them to use only the right index finger to complete the task, and comment on the possibility of taking a 5-min break in case the participant feels tired or distracted during the experiment [1-MED].
4.7.1. Talent points to right index finger. Participant nods yes. 
4.8. Turn on the noise-blocking feature of the headphones [1-CU] and let the participant practice 10 - 15 trials [2-MED-over shoulder].
4.8.1. Talent flips the noise blocking switch.
4.8.2. Participant begins practice trials. 
4.9. Finally, have the participant complete the task [1-MED-over shoulder].
4.9.1. Participant completes task. 

5. Results: Psychometric functions obtained by the hyperbolic tangent regression model
5.1. Non-overlapping confidence intervals of the parameters obtained from the tanh function fit indicated statistical differences. This result is apparent at the visual aperiodic sigmoid shifting downward, suggesting that the participants perceived the intervals longer than the reference as shorter [1-LM].
5.1.1. Figure 3A.  Video editor: Highlight the dotted line in the graph. 
5.2. The acoustic and audiovisual performances were similar during periodic and aperiodic conditions, indicating an A dominance over V in AV discriminations [1-LM].
5.2.1. Figures 3B and 3C.  Video editor: When periodic is mentioned in the VO, highlight the solid lines in both graphs. When aperiodic is mentioned in the VO, highlight the dotted lines in both graphs.
5.3. Further, in the visual condition, the transition from shorter to longer occurred faster in the aperiodic condition. This result suggests that the participants were confident of their decisions, as evidenced by the reaction times [1-LM]. 
5.3.1. Figure 4A.  Video editor: Highlight the dotted line in the graph. Highlight ‘visual’ text’. 
5.4. In contrast, reaction times of periodic and aperiodic audiovisual resemble [1-LM] those of the acoustic conditions, also suggesting an acoustic dominance [2-LM]. 
5.4.1. Figure 4B and 4C.  Video editor: Highlight the solid and dotted red lines.
5.4.2. Figure 4B and 4C.  Video editor: Highlight the solid and dotted green lines.


[bookmark: _gjdgxs]
6. Conclusion (said by authors on camera)
6.1. Prof. Luis Lemus: Simultaneously with this procedure, methods like EEG, fMRI, and neurophysiological recordings in trained animals can be implemented in order to answer additional questions like where and how different brain areas produce the perception of time intervals.


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.
5.4- 58408_Lemus_Figure3.ai


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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