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Authors, please fill out the brief questionnaire below.   


A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__NO_______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________


B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__YES___ 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 steps by their protocol number.___Steps 3.1 -3.10_________


D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number.___Step 3.2 – placing the mouse in the center of the maze and activating the software without leaving behind a trace measurement of the administrator to be picked up by the tracking software takes coordination and practice as well as having the room and equipment set up in such a way to facilitate this step.___________________


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





1. Introduction (Schematic Overview and Interview)





A. Schematic Overview (read by voice talent at JoVE):





Procedural Narrative:


The overall goal of this procedure is to introduce the open field maze as an easy to use platform to visualize general locomotor behavior and to specifically measure anxiety related emotional behaviors in a rodent model. (Intro)





This is accomplished by first setting up the maze platform and camera tracking system to measure the behaviors of interest. (P1: Bring in the open field maze (box with four quadrants as soon as the voice over begins, then add the camera to the screen when “camera” is said. Do not add the text provided by the authors. Shots 2.1.2 & 2.5.2)





The second step is to introduce the mouse subject to the maze in such a way as to minimize background noise received by the camera. (P2: Leave the images from P1 on the screen and add the hand with the mouse when “introduce” is said. Lower the hand until the mouse is in one of the quadrants of the open field maze. Shot 4.2.1)





Next, the mouse is allowed free and uninterrupted movement throughout the maze enclosure, which is captured by the camera using video tracking software. (P3: Remove the images from the screen and Show the image provided in 3, of the mouse in the quadrant with the red lines. If possible, show the image of the mouse in the quadrant without the red lines, so that the mouse is in a white box, then move the mouse, and trace its movements with a red line. Do not add the text provided by the authors. Shot 4.3.1)





The final step is to analyze the data obtained from the tracking software to determine any differences in parameters used to measure anxiety related behaviors.  (P4: Remove the image from P3, then show the square provided for 4 on the left without the blue grid, then add the blue grid, and then the computer on the right. Shot (no shots))





Ultimately, the open field maze can be used to measure locomotor activity and anxiety related behaviors to gain insight into emotional behavior patterns in rodent models.  (P5: Figures 5, 6, 7)





Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   





�





B.  Interview: (Said by you on camera. Don’t forget to smile!)  


Lamar Seibenhener: The main advantage of this technique over existing methods to measure anxiety behaviors, like the elevated plus maze, is the number of ethological and conventional parameters that can be collected during a single testing session.   





Protocol (read by voice talent at JoVE):


Testing Room and Open Field Apparatus Preparation


To prepare the experiment, obtain an open field maze, or OFM. This may consist of a single or multiple activity chamber maze. 


MED/WIDE: Talent picks up the open field maze from its storage location (LAB MEDIA: Figure 1. Video Editor: Please display this image in a split screen with the footage).  


MED – Over the Shoulder: Obtain a shot of the field maze. 


Each chamber should measure approximately 50 cm in length, 50 cm in width, and 38 cm in height and should be made from high density and non-porous plastic. Floors of the maze should be textured for traction during ambulation and maze walls should be smooth to inhibit climbing.


MED – Over the Shoulder/CU: Chamber in center of shot, talent points to the length, width, then the height of the chamber, and points at the material. 


CU: Talent points out that the floors of the maze are textured, and that the walls are smooth. 


Leave the maze quadrants completely empty for the purpose of this test. A single quadrant of an empty four quadrant maze will be utilized to demonstrate the OFM.


MED – Over the Shoulder: Talent removes any instruments from the maze (if no instruments are already present in the maze, please simulate this by keeping objects in the shot, then removing  them).  


MED – Over the Shoulder: Talent indicates which quadrant will be used. 


Prior to use, wipe the chamber with 95% ethanol to remove any scent clues left by the previous subject mouse. Allow the ethanol to evaporate completely for 5-10 minutes before testing the mice. 


MED – Over the Shoulder: Talent obtains a pre-wetted wipe or sprays the chamber with ethanol, then wipes the chamber. 


MED SCREEN – Over the Shoulder: Talent sets a timer. Timer is set using the software program. Screen capture was used to show timer. See associated AVI file.


Setup the testing in a normally lit room with light levels approximately 500-1000 lux, or normal office lighting conditions… and suspend a video camera above the maze by attaching it to the ceiling to enable the camera lens to see the entire maze area (LAB MEDIA: Figure 2). 


MED: Capture the lighting in the room, if possible, have talent show what kind of light bulb is being used. 


MED: Talent suspends the video camera, or visually shows how it was connected to the ceiling. 


[added] WIDE: Shot of total apparatus (camera mount, screens and maze)


Provide yourself enough space in the room so that you are unobservable by the test subjects in the maze, otherwise you may influence the mice’s behavior.


MED/WIDE: Talent starts from the maze, and walks away to visually display how much space is appropriate for the test. 


Software Preparation


Open the video tracking software and select the data acquisition tab, then the single-subject tracking. Choose the Static Background option located at the bottom of the screen.


SCREEN: Talent opens the software then navigates to static background. 


Next, take a picture clicking the photo button located at the bottom of the screen. 


SCREEN: Talent takes a picture, then the picture image appears on the screen. (TEXT: After choosing static background, it is necessary to use the software to take an image of the maze prior to the addition of the test subjects.) 


Select the test button located at the bottom of the screen to confirm that the background image taken above is completely removed by the tracking software. A solid white field will be shown if the background image is completely removed from the tracking image. 


SCREEN: Talent selects the test button then leaves the image on the screen for a beat or two. 


Black shadows will appear in this field if lighting conditions change or the maze is accidentally moved, indicating the two images do not perfectly coincide. Remedy this error by repeating the calibration step. 


Author suggests use of Picture in Picture setup for 3.4.1 and 3.4.2 showing Talent moving the maze and what happens to the image in the software. Could make a very dynamic shot.


SCREEN: A black shadow appears as described in the voice over. Talent navigates the pages to repeat the calibration step. NO SCREEN BACKUP WAS SHOT BY LYT.


[added] WIDE: Talent moves maze to show tracking software functionality and recalibration. USE TAKE 2


After confirming the background settings, configure the timing options by clicking the configuration tab once on the timings heading. Use the newly opened window to enter experimental parameters. 


SCREEN: The correctly calibrated photo is on the screen. Talent navigates the screen to the configuration tab then enters experimental parameters. 


Choose the 10 minutes tracking period in the programmed time option and set the latency period to 5 seconds. Enter an acquisition time of 10 minutes for the duration of the test. Set the stop control to when programmed time is over, which will automatically turn off the camera and the tracking function of the software. Once all timings have been set, select the close button. (Alternate take recorded - Alex)


[combined with 3.5.1] SCREEN: Talent selects the 10 minute tracking period, then sets the latency period, and enters the acquisition time and sets the stop control. Talent demonstrates what happens as the tracking function automatically turns off. 


[moved to end of 3.6] Once all timings have been set, select the close button.  


[combined with 3.6.1] SCREEN: Talent closes the window.  





Open Field Test Administration





To begin the open field test, place home cages with mice from their housing room into the testing room. Allow the mice to acclimate to the procedure room for a minimum of 30 minutes prior to starting the test.


MED/WIDE: Talent carries home cages into testing room. 


MED: Talent sets a timer for 30 minutes. 


Next, remove a single mouse from the home cage by gently grasping its tail and place the mouse in the middle of the OFM while concurrently activating the SMART software. Record the mouse immediately as it moves throughout the maze.


CU/SCREEN: Split screen. CU – Talent moves mouse from home cage by tail into maze, and SCREEN - Talent opens the software. 


MED – Over the Shoulder: Talent monitors mouse on the software as it moves through the maze, if possible, capture distance the talent is from the mouse/maze. 


Allow the mouse free and uninterrupted movement throughout the maze for a single 10-minute period.


MED: Talent continues to monitor the software, if possible, capture the time winding down to 10 minutes. (LAB MEDIA: Figure 3).


[added] SCREEN: Simultaneous capture of 4.3. See associated AVI file. Another possible point for Picture in Picture. Just a suggestion.


At the end of the test period, gently remove the mouse from the maze and return it to its home cage. 


MED: Side view, talent removes the mouse from the maze and places it in its cage. Mis-slated as 4.3.2 Take 2


Visually count the fecal boli pellets present in the maze and manually record the numbers for further analysis.


MED/CU: Talent counts the fecal boli pellets then documents the data by hand. 


Then remove all fecal pellets and wipe up all spots of urination. Spray the floor and walls of the maze quadrant with 95% ethanol and wipe down with a clean paper towel. Allow the ethanol solution to completely dry prior to testing other mice.


MED – Over the Shoulder/CU: Talent removes the pellets and wipes the urination spots. 


MED – Over the Shoulder: Talent sprays the floor and walls with Ethanol and wipes with a paper towel. 


MED: Talent leaves the maze to dry. 


Repeat the procedure with the next mouse.


MED/WIDE: Talent begins to reset the software. Talent starts software, obtains next mouse to repeat maze procedure. Mouse is placed in maze.  Suggest maybe a “fade-out” somewhere in this shot leading to the end of this section.


Results: Higher Anxiety Levels in Knockout Mice 


The first and arguably most important specific parameter to measure in the Open Field Maze is total ambulatory distance. Wild type, or normal C57BL/6 mice, show similar ambulatory ability to a specific knock-out C57BL/6 mouse strain. When total distance traversed is similar between strains, further analysis of emotional behaviors is simplified because locomotor activity is removed from the equation.


LAB MEDIA: Figure 5 (Video Editor: Slowly populate the screen with the figure and text as the first sentence is said. When “wild type” is said, highlight the text by boxing or zooming in on the blue box in the legend and the blue bar in the graph. Remove the highlighting and then do the same for the white box and white bar when “knock-out” is said. Remove the highlighting and draw a line from 700 on the y-axis across the top of the two bars in the graph as the last sentence is said.)  


As total ambulatory distance between the two mouse strains was similar, thigmotaxis, or the tendency of a subject to remain close to walls, was analyzed in the wild type versus knockout mice. Thigmotaxis increases in the knockout mice in the outer zone, which represents a rise in anxiety levels.


LAB MEDIA: Figure 6 (Video Editor: Populate the screen with the graph then the text. When “wild type” is said, highlight the blue box and bars of the graph by framing in a different color, or zooming on them. Remove the highlight and do the same for the white box and bars when “knockout” is said. Remove the highlight, then leave the graph on the screen.) 


Knockout mice exhibited an increase in fecal boli when compared to wild type mice. Increased number of boli can be indicative of increased anxiety and emotionality of the subject animal.


LAB MEDIA: Figure 7 (Video Editor: Populate the screen with the graph then the text and add a line on across the top of the tallest column in the graph to show that it is significantly higher for the knockout mice. Remove the trend line and leave the graph on the screen until the voice over ends). 


Conclusion (said by authors on camera)


Lamar Seibenhener: While performing this procedure, it is important for the person administering the test to remain still and quiet as unnecessary movements and sounds can influence the behavior of the subjects being tested.       





Provided Media





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, as well as an introduction to your videographer, closer to your filming date.


? 2013, Journal of Visualized Experiments











