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A. Microscopy: Does your protocol involve video microscopy? N
B. Does your protocol include software usage? Y 
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 from the protocol section below will viewers benefit most from having filmed? 
n/a

D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
From our experience with working with multiple laboratory sites, the most important steps are establishing well-managed housing, sanitation, and feeding routines. If these steps are overlooked, the in-pen test data are too variable. The housing environment also contributes to how well the marking materials stay on the pigs. If the environment is too wet or there is too many feces, then marking materials wear-off very quickly. 
E. Will the filming need to take place in multiple locations (longer than walking distance)? Y, <1 mile
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the significance of your method to the viewer. 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. Lindsey Hulbert: This method can help answer key questions in the neuroscience field, particularly about neurotrauma.
1.2. Lindsey Hulbert: The main advantage of this technique is that the test does not require an arena or extra handling of the subject.
C. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
(Author Comment: We did change the introduction portion. I introduce each member of the team that is in the videos. All but one team member was present to be filmed. The last team member, Morgan Coffin, is at Cal Poly. She will film herself similarly to how the other team members were filmed and we will provide that footage by the end of the week)
1.3. Lindsey Hulbert: My research team can be seen demonstrating procedures throughout the protocol and, Eduarda Bortoluzzi, my graduate student, will be demonstrating some additional tasks. 
1.3.1. Interview style: Author saying the above 

1.3.2. Eduarda looks up from workbench or desk and acknowledges the camera
1.3.3. Jared Mumm: Authors: please indicate the lab position and time stamp for the first time Jared Mumm appears in the video and we will add his information as TEXT JoVE Video Editor: please add demonstrator name and position as TEXT at indicated time stamp:

1.3.4. Morgan Coffin: Authors: please indicate the lab position and time stamp for the first time Morgan Coffin appears in the video and we will add his information as TEXT JoVE Video Editor: please add demonstrator name and position as TEXT at indicated time stamp:

1.3.5. Luke Ruiz: Authors: please indicate the lab position and time stamp for the first time Luke Ruiz appears in the video and we will add his information as TEXT JoVE Video Editor: please add demonstrator name and position as TEXT at indicated time stamp:

1.3.6. Mikayla Goering: Authors: please indicate the lab position and time stamp for the first time Mikayla Goering appears in the video and we will add his information as TEXT JoVE Video Editor: please add demonstrator name and position as TEXT at indicated time stamp:
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 Virginia Polytechnic Institute and State University and Kansas State University.
Protocol: (read by voice talent at JoVE)
2. Camera and Pen Setup, Routine Establishment, and Pig Identification
2.1. Before placing the animals in their pens, fix cameras at a 90° angle over each pen [1-LM-TXT], fix the bowls, waterers, mats, and toys with bolts and chains [2-LM], and place sound machines that continuously play white or pink noise into the facility [3-LM].

2.1.1. 2.1. (2).MTS: Talent fixing camera (TEXT: Record continuously at 30 fps for duration of study or only during test sessions)
2.1.2. 2.1..mp4: Talent fixing one object with chain, with other objects already fixed visible in frame

2.1.3. 2.1.(3).MTSTalent placing sound machine into pen

2.2. When the pen is ready, place the pigs into the pens [1-LM] and set up an established animal husbandry routine to help the pigs to know when to expect humans to clean the pens [2-LM], to feed and handle the pigs, and to perform the tests [3-LM].
2.2.1. Moving (Rufus).mp4
2.2.2. Cleaning Rufus.avi
2.2.3. Feed Morning (Rufus)_01.mp4
2.3. Use a familiar treat to condition the pigs to associate humans with a reward [1-MED], using a clicker when giving the reward to teach the pigs to associate the clicking sound with a reward [2-CU-TXT].

2.3.1. 2.3.1.mp4: Talent giving treat

2.3.2. 2.3.2.mp4: Shot of clicker being clicked (Video Editor: please include clicker sound as possible) (TEXT: Use clicker only/Do not use vocalizations/visual signals during reward delivery)
2.4. To label the pigs, use medical grade tape adhered to a round patch of duct tape of a specific color, shape, and pattern [1-LM] and smear less than 0.35 grams of tag cement on the tape corners to help secure the tape pieces to the animal [2-LM].
2.4.1. 2.4.1.: Patch being prepared
2.4.2. 2.5.1.MTS: 00:25-00:35 Tape being cemented
2.5. Then mark the top and side of each pig with the tags [1-LM-TXT] and use data collection sheets to keep track of the markings and subject identification [2-MED-over the shoulder].
2.5.1. 2.4.2. & 2.4.3.mp4: 01:40-01:48 (TEXT: Label pigs even if single-housed)
2.5.2. Talent making sheet with pig identification details

3. Human Approach Test (HAT) Sessions and HAT Ethogram Establishment
3.1. To conduct a human approach test, put on the same hat, coveralls, boots, odors, et cetera, every time the session is conducted [1-LM-TXT].
3.1.1. 3.1.1.mp4 (TETX: Conduct 3x/d before treatment; 1x/d after treatment)

3.2. To start the session, drop a treat in the bowl or in front of the pen [1-MED] and click the clicker 3 times [2-LM].

3.2.1. Talent dropping treat

3.2.2. 2.3.2.mp4: Shot of clicker being clicked (Videographer: Please capture clicker sound as possible) (Video Editor: please include clicker sound as possible)
3.3. Then place the hands out of the pig’s sight and remain stationary [1-MED] and have another Researcher mark the start of the session on the data sheet and start a timer [2-MED].

3.3.1. Talent putting hands out of sight/remaining stationary

3.3.2. Other Talent marking session and starting timer, with first Talent visible in frame

3.4. After 120 seconds, the second Researcher should silently signal the Test-Human to move to the next subject and restart the test [1-MED].
3.4.1. Second Talent signals first Talent and first Talent moves/leaves pen

3.5. At the end of the testing session, HAT ethograms can be constructed in the appropriate analysis software [1-LM].

3.5.1. 3.5.1.mp4
3.6. To analyze the structural behaviors of the animals during the test, focus on the orientation of the whole body or parts of the body [1-LM] and create two structural categories - the pig-nose position [2-LM] and the active state of the pig [3-LM]. 
3.6.1. 3.6.1._Figure2A.psd: no animation

3.6.2. 3.6.1._Figure2A.psd: JoVE Video Editor: please emphasize Away/Towards texts 
3.6.3. 3.6.3._Figure2B.psd: no animation
3.7. Divide the activity behaviors of the animals into three mutually exclusive states of approach [1-LM] – non-nutritive oral behaviors [2-LM], standing or walking without non-nutritive oral behaviors [3-LM], and resting without non-nutritive oral behaviors [4-LM].
3.7.1. 3.6.3._Figure2B.psd: no animation

3.7.2. 3.6.3._Figure2B.psd: JoVE Video Editor: please emphasize NNOB/red pig

3.7.3. 3.6.3._Figure2B.psd: JoVE Video Editor: please emphasize Stand/green pig

3.7.4. 3.6.3._Figure2B.psd: Video Editor: please emphasize Rest/blue pig

4. Video Timestamping for Efficiency and Reliability and Approach Index (AI) Calculation
4.1. Based on the start-times recorded by the data collector, edit the footage into exact, 3-minutes sessions [1-WIDE-TXT].
4.1.1. 4.1.1..mp4
4.2. Set-up a project in the software. Set the playback speed at 1x the regular speed without pausing, rewinding, or timestamping frame by frame [1-SCREEN].
4.2.1. Setup a project_Hat.wmv (Author Comment: This video can be sped-up for the presentation; at the end, it plays back the selected video and is playing in regular speed. If allowed, can the captioned video can be made available as supplementary material?)
4.3. Timestamp the spatial behaviors and restart the video [1-SCREEN].
4.3.1. 1_Liemidstart_pig.wmv: close-mid bar (yellow and pink) being emphasized while pig moves forward
4.4. Timestamp the structural behaviors and restart the video [1-SCREEN].
4.4.1.  Behavior with no sidebar pig2.wmv: Video editor emphasizes NNOB (purple bar) and Stand (yellow bar)

4.5. Timestamp the structural-nose position behaviors, using the duration of each behavior outcome for summarizing the data [1-SCREEN-TXT].

4.5.1. Behavior with no sidebar pig2.wmv: Position towards (peach bar) and away being emphasized (TEXT: Timestamp each category of mutually exclusive behaviors separately)

4.6. Then convert the duration measurements to a percentage of time per category [1-SCREEN]. 
4.6.1. Export Data_Hat.wmv OR Excel_Hat.wmv (Author Comment: This video shows the steps after data have been exported)
4.7. To apply the formula to combine each structural and spatial behavior for the creation of an approach index, on the x-axis, include the location of the animal [1-LM] and on the y-axis, include the scale of approach index from 0 to 100% [2-LM].
4.7.1. Figure 3 redone_08072018.jpg: JoVE Video Editor please emphasize x-axis

4.7.2. Figure 3 redone_08072018.jpg: JoVE Video Editor please emphasize y-axis
4.8. For example, this index combines and weights the behavior percentages so that if a pig is turned-away from the human and lying in the far area for the entire duration of the test, that animal will be scored as having a 0% approach index [1-LM].

4.8.1.  Figure 3 redone_08072018.jpg: JoVE Video Editor please black pig in bottom left of graph
4.9. In contrast, a pig performing non-nutritive oral behaviors in the area closest to the human for the entire duration of the test will be given a 100% approach index score [1-LM].

4.9.1.  Figure 3 redone_08072018.jpg: JoVE Video Editor please emphasize red pig in top right of graph

5. Results: Representative AI Analyses
5.1. Three housing types have been used in three different laboratories for human approach testing [1-LM].
5.1.1. 5.1.1. Figure1_noABC.psd: no animation
5.2. The use of an approach index reduces variation within the collected data [1-LM], allowing the use of fewer experimental animals for detecting smaller differences [1-LM].
5.2.1. Table 1.xlsx: Video Editor: please emphasize Approach Index data row under both stats sections (ANOVA and Descriptive)
5.2.2. Table 1.xlsx: Video Editor: please emphasize Approach Index data row under No. experimental units section
5.3. There is no difference in the approach index in untreated pigs when a familiar human is used [1-LM] compared to when an unfamiliar human is used during testing [2-LM]. If the pigs never have any adverse interactions with people, they typically generalize and associate all humans positively with food [3-LM].
5.3.1. Table 2.xlsx: Video Editor: please emphasize Familiar:Approach Index % data cell

5.3.2. Table 2.xlsx: Video Editor: please emphasize Unfamiliar:Approach Index % data cell

5.3.3. Table 2.xlsx: Video Editor: please emphasize Close, NNOB, and Towards Familiar and Unfamiliar data cells

5.4. On days 1 and 2 after mild traumatic brain injury treatment, treated pigs demonstrate a reduced approach index [1-LM] compared to sham-treated animals [2-LM].
5.4.1. Figure 4 AI_BLAST.jpg: Video Editor: please emphasize Blast day 1 and 2 data bars

5.4.2. Figure 4 AI_BLAST.jpg: Video Editor: please emphasize Sham day 1 and 2 data bars
5.5. Indeed, the close spatial behavior measurements distinguish blast pigs [1-LM] from sham pigs on days 1 and 2 after treatment [2-LM], as well as nose direction [3-LM], resting time [4-LM], and NNOB measurements [5-LM].

5.5.1. Figure 5: Video Editor: please emphasize red sections of Blast or day 1 and day 2 data bars in Far/Mid/Close graph
5.5.2. Figure 5: Video Editor: please emphasize peach sections of day 1 and day 2 Sham data bars in Far/Mid/Close graph

5.5.3. Figure 5: Video Editor: please emphasize red sections of day 1 and day 2 Blast data bars in Away/Towards graph

5.5.4. Figure 5: Video Editor: please emphasize white sections of day 1 and day 2 Blast data bars in Stand/Rest/NNOB graph

5.5.5. Figure 5: Video Editor: please emphasize red sections of day 1 and day 2 Blast data bars in Stand/Rest/NNOB graph
6. Conclusion (said by authors on camera):
6.1. Lindsey Hulbert: While attempting this procedure, it’s important to remember to check that the approach index calculation spans from 0 to 100.
6.2. Lindsey Hulbert: Following the HAT procedure, an object can be tested on the pigs to answer additional questions about the animals’ motivation to approach a non-human object.
6.3. Lindsey Hulbert: This technique paved the way for researchers in the field of neurotrauma for the non-invasive testing of functional behaviors in pigs. This is important for subjects that are treated with blast-wave exposure, because the injury causes subclinical changes in behavior.
6.4. Lindsey Hulbert: Don't forget that working with boars can be dangerous and that the appropriate animal handling precautions should always be taken while performing this procedure.     
Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. 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 the filenames of all the media to be included into the video 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 in the email accompanying the finalized script.
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