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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? NO
C.  Which steps of your protocol will viewers benefit most from having filmed? Step 4.8.1 and showing the behavioral apparatus (during 2.1.1 an overall shot of the behavioral arena should be made to see the entire Barnes maze)
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 4.8.1 in case the mouse would not respond to the visual stimulus which is unlikely. In that case, we would repeat the procedure with another mouse.
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. 

(AUTHORS: Please memorize the interview statements prior to filming)

A. Experimental Goal: (read by voice talent at JoVE)

The overall goal of this behavioral paradigm is to study how instinctive defensive actions in mice are modified by knowledge of the spatial environment. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Ruben Vale: This assay can help answer key questions in the spatial memory field, such as how do animals navigate towards a recently learned goal-location.
1.2. Ruben Vale: The main advantage of this paradigm is that it elicits an ethologically important goal-directed navigation behavior, that is triggered by a well-controlled sensory stimulus which requires no prior training of the mice. 

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving animal subjects were performed under the UK Animals (Scientific Procedures) Act of 1986 (PPL 70/7652) following local ethical approval.


Protocol: (read by voice talent at JoVE)
2. Behavioral Apparatus Setup
2.1. Begin by attaching visual cues to the periphery of the platform [1-MED], which should be at least 2 cm away from the edge to prevent mice from reaching them [2-MED]. 
2.1.1. Show full shot of the entire platform 
2.1.2. Different angle, show talent attaching 1 visual cue to the edge.
2.2. Attach the shelter to the platform [1-MED]. Then, position a light emitting diode, LED, at the entrance of the shelter to provide a local visual landmark cue [2-CU].
2.2.1. Talent grabs 2 g of bedding and places it inside the shelter attaches shelter to the platform (Editor: The authors said that “the point that is here was relocated to 4.4.3”. I believe they wanted the shot and VO moved to 4.4.3, so that’s what I’ve done)
2.2.2. *Film as written
2.3. Next, to isolate the mouse from external, distal visual cues, assemble an octagonal, extending 40 cm above and 15 cm under the platform surface, around the arena, positioned 10 cm away from the edge of the platform [1-MED].
2.3.1. Talent assembles the octagonal wall. 
2.4. Position an ultrasound speaker 50 cm above the center of the platform, to deliver aversive auditory stimuli, and connect soundcard and amplifier to speaker [1-MED] Then, place a translucent screen 64 cm above the arena to back-project overhead aversive visual stimuli using a projector [2-LM].
2.4.1. *Film as written
2.4.2. Show screen above the area where stimuli will be presented. [Shots 2.4.2 and 2.5.1 combined] (Author Comment: This was labeled as provided but was filmed at the shooting) (Editor: I believe the author means that this was filmed and is not LAB MEDIA as shown above.) 
2.5. Calibrate the projector light so that there is 5 – 10 lx at the center of the platform surface [1-MED].
2.5.1. Talent adjusting the light, show it getting brighter then dimmer.  
2.6. Place infrared lights [1-CU] and an infrared camera with a long-pass filter above the platform to prevent projector flicker in the acquired video [2-CU-TXT]. 
2.6.1. Show IR lights on the platform. 
2.6.2. Show the infrared camera on the platform. TEXT: Long pass filter: >700 nm
2.7. Then, place the behavioral apparatus inside a sound- and light-proof box, to prevent external cues from affecting the experiment [1-MED].
2.7.1. Show wide view of the entire behavioral apparatus inside the box (already assembled). 
2.8. Finally, use commercially available software to track the position of the mouse online [1-MED-over shoulder].
2.8.1. Talent at computer, looking at tracking software on screen. (Author Comment: Here, we filmed me taking a background image of the behavioural arena using the tracking software. No need to change the text here unless you prefer stating this.)
3. Visual & Auditory Stimulus Setup 
3.1. Begin by projecting the visual stimuli on to the screen positioned 64 cm above the arena [1-MED-TXT]. 
3.1.1. Show visual stimuli on the screen being moved by the operator. TEXT: Weber contrast = -0.98, luminance = 7.95 cd/m2; See text protocol for stimulus description. (Videographer Comment: Stimuli appears at 00:09 and again at 00:16)
3.2. Track the position of the mouse online and pre-define a region of interest in the arena, corresponding to the location of the previously defined visual stimulus, in order to center the visual stimulus above the animal [1-MED-over shoulder].
3.2.1. Show talent at the computer, drawing the region of interest in software. (Editor: The author wanted to say “…in 3.1.1…” in this voiceover. But I’ve omitted this because we don’t mention step numbers in the voiceover. I’m mentioning this in case the authors give any pushback)
3.3. Next, connect a soundcard and an amplifier to the ultrasound speaker positioned above the arena to deliver sound for the auditory stimulus [1-MED].
3.3.1. Talent connects soundcard and amplifier to the speaker. (Videographer Comment: Action captured in shot 2.4.1)
3.4. Lastly, test the auditory stimulus consisting of a train of three frequency-modulated up-sweeps from 17 to 20 kHz over 3 s, lasting 9 s in total [1-MED-over shoulder-TXT].
3.4.1. Talent at computer, show sound spectrogram of frequency over time for auditory. TEXT: Sound pressure level: 73 – 78 dB. (Author Comment: Graham – the videographer – will provide me software to capture image from the computer with which I will obtain a short video for 3.4.1. showing the spectrogram of the auditory stimulus is real time) (Editor: The videographer notes seem to suggest that this will be SCREEN capture only, though I’m unsure if anything was filmed. If a SCREEN is provided, I would suggest just using that)
4. Standard Behavioral Assay 
4.1. Begin by meticulously cleaning the platform surface with [1-MED] 70% ethanol to remove unwanted olfactory cues [2-CU] [1-MED]. Rinse the shelter with water and 70 % ethanol, then wash once again with water to lessen the ethanol odor [3-MED].
4.1.1. [Capture multiple shots] Talent cleans the platform. (Editor: The author wanted to include text here saying “1) Clean with 70% ethanol; 2) Rinse with water”. However, this information is included in the VO, so I don’t think it’s necessary to include the text overlay. However, the authors may insist on having it)
4.1.2.  Show bottle of 70% ethanol.
4.1.3. *Film as written
4.2. Thoroughly dry both the platform and the shelter, as the mouse may avoid entering the shelter if it is wet [1-MED]. 
4.2.1. Talent dries the platform shelter as an example. 
4.3. Randomize the location of the shelter in the platform for each trial by rotating the platform before the experiment [1-MED].
4.3.1. Show talent rotating the platform. 
4.4. Next, bring the mouse to the experiment room in its home-cage [1-WIDE-TXT] and place the cage beside the testing platform for a 10 min acclimatization period [2-MED-TXT]. Add 2 g of bedding from the mouse’s home-cage to the inside of the shelter to serve as a local olfactory cue [1-MED].
4.4.1. Talent walks in with mouse cage. TEXT: Use male or female C57BL/6J mice, between 6 - 24 weeks old.  
4.4.2. *Film as written. TEXT: See text protocol for animal prep details. 
4.4.3. [Added Shot]: Talent grabs 2 g of bedding and places it inside the shelter (Editor: This was originally 2.1.1. The authors said that “the point that is here [2.1.1] was relocated to 4.4.3”. I believe they wanted the shot and VO moved here, so that’s what I’ve done)
4.5. Remove the mouse from its home-cage and avoid retrieving by the tail: either cup it or let it climb onto an enrichment item that can be lifted [1-MED]. 
4.5.1. Talent removes mouse from cage. 
4.6. Then, gently place the mouse in the center of the arena [1-MED] [4.6.0] and start the video-acquisition [2-MED-over shoulder].
4.6.0. [Added Shot]:  showing the mouse being placed in the centre of the arena (Videographer Comment: Close up shot of mouse being placed on the platform as originally intended in shot 4.6.1)
4.6.1. *Film as written (Videographer Comment: original shot captured in shot 4.6.0. Shot now contains footage for shots 4.7.1 and 4.8.1)
4.6.2. Talent starts video acquisition. 
4.7. Allow for a 7 min habituation period, during which no aversive stimulus is presented [1-CU-TXT]. Ensure that the mouse has enough time to find and enter the shelter at least once, which is when all four limbs are inside the shelter [2-CU].
4.7.1. Leave door to enclosure open to show mouse walking around. TEXT: 7 min habituation period (Videographer Comment: captured in shot 4.6.1 from 02:16 (03:06 - 03:18 = good footage).)
4.7.2. Show mouse with all 4 limbs inside going into the shelter. 
4.8. Next, automatically trigger the delivery of the visual stimulus, centered above the mouse, once the animal reaches a pre-defined region of interest [1-CU-TXT].
4.8.1. Show delivery of visual stimulus in shelter and response of the mouse through enclosure door.  TEXT: Deliver auditory stimulus to same animal. (Videographer Comment: captured in shot 4.6.1 from 17:32 to 17:36)
4.9. To elicit more than one escape response in the same session, allow the mouse voluntarily leave the shelter [1-MED-TXT].
4.9.1. Show animal leaving the shelter. TEXT: Wait 60 s before presenting another stimulus, if necessary. (Videographer Comment: captured in shot 4.7.2 from 00:22)
4.10. After the assay is finished, return the animal to its home-cage [1-MED-TXT].  
4.10.1. *Film as written.  TEXT: Wait 48 h before retesting the same mouse. 
4.11. Finally, clean the platform and the shelter before testing the next animal [1-MED].
4.11.1. Use shot 4.1.1.
5. Results: Mice escape responses are fast goal directed behaviors in which visual cues are not used as guidance.  
5.1. Mice exposed to auditory or visual stimuli initiated fast escape responses with short latencies between the onset of stimulation and initiation of flight [1-LM].  The mean latency to escape from the visual stimulus was significantly longer for the auditory stimulation than visual [2-LM].
5.1.1. Figure 2A-C: Show one graph at a time, going from A to B to C.
5.1.2. Figure 2A: From 5.1.1., zoom into only to show 2A.  Highlight the x-axis label ‘Sound’. Then, highlight the graph-box in red for Sound. 
5.2. Further, navigation to shelter was accurate [1-LM], and flight trajectories were close to a straight line across both types of stimuli [2-LM].
5.2.1. Figure 2B: Highlight the y-axis label.
5.2.2. Figure 2C: Highlight the y-axis label.
5.3. After a 7 min acclimatization period to the maze with no shelter, the presentation of a long visual stimulus produced freezing behavior instead of escape [1-LM].
5.3.1. Figure 3D: Highlight the blue trace and the word ‘freeze’. 
	
6. Conclusion (said by authors on camera)
6.1. Ruben Vale: Once mastered, this technique can be done in 90 minutes if it is performed properly.
6.1.1. Interview style. [Shots 6.1.1 – 6.4.1 combined]
6.2. Ruben Vale: While attempting this procedure, it’s important to remember to present the visual stimuli above or above and ahead of the mouse and not when the mouse is investigating the edge of the platform, as it will probably miss the stimulus.
6.2.1. Interview style.
6.3. Ruben Vale: After its development, this technique paved the way for researchers in the field of instinctive behavior to explore the control of learned knowledge over instinctive defensive behaviors in mice.
6.3.1. Interview style.
6.4. Ruben Vale: After watching this video, you should have a good understanding of how to elicit defensive behaviors in mice and how to use them to study spatial navigation during escape responses.
6.4.1. 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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