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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  

Can you record movies/images using your own microscope camera? (Y/N)___N______  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____Y____ 

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.) ___________________________________________
· Step 2.3 
· Step 2.10 

· Step 2.12
· Step 2.13 

· Step 2.15 
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.) ___________________________
· Step 2.3 (Create six separate trial definitions for acoustic PPI, including one trial for each ISI)

· It is imperative that the trial definitions for all programs are correct. The trial definitions include critical information on stimuli presentation, and thus are how we are able to give an animal instructions throughout the task. 
· Step 2.12-2.13 (Define the session for cross-modal PPI)

· Experimental design considerations are integral to defining the session for cross-modal PPI. When appropriate considerations (i.e., Latin-Square experimental design, control trials, variable ITI) are not included it will hinder the ability to determine a relatively precise and defined response functions, and thus, the assessment of temporal processing.

E.  Will the filming need to take place in multiple locations? (Y/N) ___N____ If yes, how far apart are the locations? ___________________________________________________

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. Kristen McLaurin: This method can help answer key questions in the field of neuroscience by characterizing neurocognitive disorders and their progression across the lifespan via cross-sectional and longitudinal assessments [1-MED]. 
1.1.1. Interview style
1.2. Hailong Li: The main advantage of this technique is that it utilizes the systematic manipulation of ISI to afford a critical opportunity for the evaluation of temporal processing [1-MED].   
1.2.1. Interview style
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Landhing Moran: The implications of this technique extend toward the assessment of neural circuitry alterations in neurocognitive disorders because the serial neural circuit mediating PPI has been well-established [1-MED-TXT]. 
1.3.1. Interview style. Text: PPI: Prepulse inhibition
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of South Carolina.
Protocol: (read by voice talent at JoVE)
2. Creation of Experimental Programs
2.1. To begin this procedure, open the startle response system software [1-MED-over the shoulder]. Define a pulse-only ASR trial by selecting Definitions, then Define Trial [2-SCREEN-TXT]. 
2.1.1. Talent clicking the computer monitor and opens the startle response system software
2.1.2. *To be submitted by authors. Show that Definitions, then Define Trial is clicked. Text: ASR: Auditory startle response
2.2. Type a Trial Name. Hit Enter and Record Data [1-SCREEN]. Set the Analog Level to 720 [2-SCREEN]. Define the Wait Length as 20 milliseconds, and introduce Background [3-SCREEN]. End the Trial, and hit Accept to save it [4-SCREEN].
2.2.1. *To be submitted by authors. Show that a Trial Name is typed. Then, Enter and the Record Data button is hit. 
2.2.2. *To be submitted by authors. Show that the Analog Level is set to 720
2.2.3. *To be submitted by authors. Show that the Wait Length is defined as 20 ms and the Background is selected
2.2.4. *To be submitted by authors. Show that the Trial is ended and Accept is hit to save
2.3. To create a 30 milliseconds trial definition for acoustic PPI, select Definitions, then Define Trial. Type a Trial Name and hit Enter. [1-SCREEN]. 

2.3.1. *To be submitted by authors. Show that Definitions, then Define Trial is selected. Trial Name is typed and Enter is hit. 
2.4. Landhing Moran: It is imperative that the trial definitions for all programs are correct. The trial definitions include critical information on stimuli presentation and thus are how we are able to give an animal instructions throughout the task [1-MED].

2.4.1. Interview style

2.5. Set the Analog Level to 600 at 0 millisecond to introduce the prestimulus [1-SCREEN]. Assign the Wait Length to 20 milliseconds to specify the length of the prestimulus [2-SCREEN]. Then set the Analog Level to 440 at 20 milliseconds to remove the prestimulus [3-SCREEN]. 
2.5.1. *To be submitted by authors. Show that the Analog Level is set to 600 at 0 ms
2.5.2. *To be submitted by authors. Show that the Wait Length is assigned to 20 ms to specify the length of the prestimulus
2.5.3. *To be submitted by authors. Show that the Analog Level is set to 440 at 20 ms to remove the prestimulus
2.6. Define the Wait Length dependent upon ISI, and specify Record Data [1-SCREEN]. Set the Analog Level to 720 and assign the Wait Length to 20 milliseconds [2-SCREEN]. Next, introduce Background [3-SCREEN]. Then, end the Trial, and hit Accept to save the trial [4-SCREEN]. 
2.6.1. *To be submitted by authors. Show that the Wait Length is defined, then Record Data is specified. 
2.6.2. *To be submitted by authors. Show that the Analog Level is set to 720 and the Wait Length is assigned to 20 ms
2.6.3. *To be submitted by authors. Show that Background is  introduced
2.6.4. *To be submitted by authors. Show that the Trial is ended, and Accept is hit
2.7. Afterward, create a 30 milliseconds definition for acoustic gap-PPI [1-SCREEN-TXT]. Select Definitions | Define Trial. Type a Trial Name and hit Enter [2-SCREEN].
2.7.1. *To be submitted by authors. Show that a trial definition is created for acoustic gap-PPI. Text: ISI: Interstimulus interval
2.7.2. *To be submitted by authors. Show that Definitions and Define Trial are selected, a Trial Name is typed and Enter is hit
2.8. Set the Analog Level to 0 at 0 millisecond to introduce the prestimulus [1-SCREEN]. Assign the Wait Length to 20 milliseconds to specify the length of the prestimulus [2-SCREEN]. Then, set the Analog Level to 440 at 20 milliseconds to remove the prestimulus [3-SCREEN]. 
2.8.1. *To be submitted by authors. Show that Analog Level is set to 0 at 0 ms to introduce the prestimulus
2.8.2. *To be submitted by authors. Show that the Wait Length is assigned to 20 ms to specify the length of the prestimulus
2.8.3. *To be submitted by authors. Show that the Analog Level is set to 440 at 20 ms to remove the prestimulus
2.9. Subsequently, define the Wait Length dependent upon ISI, then specify Record Data [1-SCREEN]. Set the Analog Level to 720, assign the Wait Length to 20 milliseconds, and introduce Background. [2-SCREEN]. End the Trial. Hit Accept to save the trial [3-SCREEN]. 
2.9.1. *To be submitted by authors. Show that the Wait Length is defined and Record Data is specified
2.9.2. *To be submitted by authors. Show that Analog Level is set to 720, Wait Length is assigned to 20 ms, and Background is introduced
2.9.3. *To be submitted by authors. Show that the Trial ends and Accept is hit 
2.10. To create a habituation session, select Definitions and Define Session [1-SCREEN]. Set the Background Analog Level to 440, the Number of Record Samples to 200, the Samples per Second to 2000, the Acclimation Period to 5 minutes, and the Sequence Repetitions to 36 [2-SCREEN].
2.10.1. *To be submitted by authors. Show that Definitions and Define Session are selected
2.10.2. *To be submitted by authors. Show that the Background Analog Level is set to 440, the Number of Record Samples is set to 200, the Samples per Second is set to 2000, the Acclimation Period is set to 5 min, and the Sequence Repetitions is set to 36
2.11. Type 10 into the ITI list box [1-SCREEN]. Next, click Add and select the pulse-only ASR trial. Click Save to save the habituation session [2-SCREEN].
2.11.1. *To be submitted by authors. Show that “10” is typed into the intertrial interval. Text” ITI: Intertrial interval
2.11.2. *To be submitted by authors. Show that Add is clicked and the pulse-only ASR trial is selected, then the habituation session is saved. 
2.12. Subsequently, define the session for Cross-Modal PPI by selecting Definitions and Define Session [1-SCREEN]. Set the Background Analog Level to 440, the Number of Record Samples to 200, the Samples per Second to 2000, the Acclimation Period to 5 min, and the Sequence Repetitions to 1 [2-SCREEN].
2.12.1. *To be submitted by authors. Show that Definitions and Define Session are clicked
2.12.2. *To be submitted by authors. Show that the Background Analog Level is set to 440, the Number of Record Samples is set to 200, the Samples per Second is set to 2000, the Acclimation Period is set to 5 min, and the Sequence Repetitions is set to 1
2.13. Then, define the ITI list by typing 10 into the first 5 ITI list boxes [1-SCREEN]. Type the ITI values into the next 72 ITI list boxes, representing trials with a prestimulus [2-SCREEN]. 
2.13.1. *To be submitted by authors. Show that the ITI list is defined by typing 10 into the first 5 ITI list boxes
2.13.2. *To be submitted by authors. Show that a variable ITI is typed into the ITI list boxes. 
2.14. Kristen McLaurin: If appropriate experimental design considerations are not included in the session definitions, it will hinder the ability to determine a relative precise and defined response function, as well as the assessment of temporal processing [1-MED].
2.14.1. Interview style

2.15. Afterward, click Add, select the pulse-only ASR trial and load it 6 times for Trials 1-6 [1-SCREEN]. Load the 6-trial blocks in an ABBA counterbalanced order of presentation for cross-modal PPI. Then click Save to save the session [2-SCREEN].
2.15.1. *To be submitted by authors. Show that Add is clicked and the pulse-only ASR trial is selected and Trials 1-6 are loaded

2.15.2.  *To be submitted by authors. Show that 6-trial blocks in an ABBA counterbalanced order is loaded and the session is saved
2.16. Next, define the session for Gap-PPI by selecting Definitions and Define Session [1-SCREEN]. Set the Background Analog Level to 440, the Number of Record Samples to 200, the Samples per Second to 2000, the Acclimation Period to 5 minutes, and the Sequence Repetitions to 1 [2-SCREEN].
2.16.1. *To be submitted by authors. Show that Definitions and Define Session are selected
2.16.2. *To be submitted by authors. Show that the Background Analog Level is set to 440, the Number of Record Samples is set to 200, the Samples per Second is set to 2000, the Acclimation Period is set to 5 min, and the Sequence Repetitions to is set 1
2.17. To define the ITI list, type 10 into the first 5 ITI list boxes [1-SCREEN]. Type the ITI values into the next 72 ITI list boxes, representing trials with a prestimulus [2-SCREEN]. 
2.17.1. *To be submitted by authors. Show that 10 is typed into the first 5 ITI list boxes
2.17.2. *To be submitted by authors. Show that a variable ITI is typed into the ITI list boxes. 
2.18. Then, select the pulse-only ASR trial and add it 6 times for Trials 1-6 [1-SCREEN]. Create 6-trial blocks for each prestimulus modality using a Latin Square design, and save the session [2-SCREEN-TXT].
2.18.1. *To be submitted by authors. Show that the pulse-only ASR trial is slecte and it is added 6 times for Trials 1-6
2.18.2. *To be submitted by authors. Show that 6-trial blocks for a prestimulus modality is created and the session is saved. Text: See Table 1 in the accompanying manuscript for details
3. Protocol Structure 

3.1. In this procedure, handle the animals to allow for acclimation across a series of days prior to beginning experimentation [1-MED]. Open the startle response system software [2-MED-over the shoulder].
3.1.1.  Talent holding and handling a animal
3.1.2. Talent opens the startle response system software on the computer screen

3.2. Click Run and select the session of interest [1-SCREEN]. Then, input an Output File Name and click OK [2-SCREEN]. Enter Subject, Group, and ID information and click Continue [3-SCREEN].
3.2.1. *To be submitted by authors. Show that run is clicked and the session of interest is selected

3.2.2. *To be submitted by authors. Show that an Output File Name is input and OK is clicked

3.2.3. *To be submitted by authors. Show that Subject, Group, and ID information are entered, and Continue is clicked
3.3. Place the animal into the startle apparatus using an animal enclosure that is most appropriate for the size of the animal [1-MED]. Click OK to begin the session [2-MED]. 
3.3.1. Talent places the animal into the startle apparatus
3.3.2. Talent clicks OK on the computer screen
3.4. When it is done, export data for analysis by clicking Reports, then Concatenate Data [1-SCREEN]. Load the data file and click Add [2-SCREEN]. Then click ASCII to save the data output [3-SCREEN].
3.4.1. *To be submitted by authors. Show that Reports, then Concatenate Data is clicked

3.4.2. *To be submitted by authors. Show that the data file is loaded and Add is clicked

3.4.3. *To be submitted by authors. Show that ASCII is clicked to save the data output

4. Results: Cross-Sectional Assessment of Temporal Processing 
4.1. The utility of an approach varying the ISI to delineate effects of sensory modality in cross-modal PPI are illustrated here. A prominent shift in the point of maximal inhibition is dependent upon sensory modality, suggesting a differential sensitivity to the manipulation of ISI [1-LM]. 
4.1.1. 58659_Mactutus_58659fig2large.jpg (Figure A), Figure 2A (Modality Cross-Modal PPI).tif: Video editor, please show Fig 2A

4.2. Specifically, maximal inhibition is observed at the 30 milliseconds ISI following the presentation of a discrete acoustic prestimulus [1-LM], at the 50 milliseconds ISI following the presentation of a discrete visual prestimulus [2-LM], and at the 200 milliseconds ISI following the presentation of a discrete tactile prestimulus [3-LM]. 
4.2.1. 58659_Mactutus_58659fig2large.jpg (Figure A), Figure 2A (Modality Cross-Modal PPI).tif: Video editor, please emphasize the gray dot at 30ms
4.2.2. 58659_Mactutus_58659fig2large.jpg (Figure A), Figure 2A (Modality Cross-Modal PPI).tif: Video editor, please emphasize the white dot at 50ms

4.2.3. 58659_Mactutus_58659fig2large.jpg (Figure A), Figure 2A (Modality Cross-Modal PPI).tif: Video editor, please emphasize the black dot at 200ms
4.3. Following an animal’s experience with each prestimulus in cross-modal PPI, the generalizability of sensory modality effects was assessed in gap-PPI. This figure demonstrates the generalizability of varying the ISI to delineate effects of sensory modality [1-LM]. 
4.3.1. 58659_Mactutus_58659fig2large.jpg (Figure B): Video editor, please show Fig 2B
4.4. A prominent shift in the point of maximal inhibition, suggesting a differential sensitivity to the manipulation of ISI, was observed in tactile gap-PPI [1-LM] relative to acoustic gap-PPI and visual gap-PPI [2-LM].
4.4.1. 58659_Mactutus_58659fig2large.jpg (Figure B), Figure 2B (Modality Gap PPI).tif: Video editor, please emphasize the black dot at 30ms

4.4.2. 58659_Mactutus_58659fig2large.jpg (Figure B), Figure 2B (Modality Gap PPI).tif: Video editor, please emphasize the white and gray dots at 50ms
5. Conclusion (said by authors on camera)

5.1. Rosemarie M. Booze: While attempting this procedure, it’s important to implement critical experimental design considerations, including a Latin-Square experimental design for the presentation of ISIs, two control trials, including the 0 and 4000 milliseconds ISI, and a variable ITI [1-MED].
5.1.1. Interview style

5.2. Charles F. Mactutus: Following this procedure, other neurocognitive assessments, including a signal detection operant task, and neuroanatomical assessments can be performed to further assess temporal processing deficits and their underlying neural mechanisms [1-MED].
5.2.1. Interview style
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 are included in the email accompanying the finalized script.
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