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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)_________  

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.) ________________________2.4, 2.8, 2.10, 3.2, 3.3, 3.4___________________
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 3.2 is probably most difficult since using the gaming controller to animate natural fish movement takes practice._______________________
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. Klaudia Witte: This method can help answer key questions in the study of fish behavior, such as questions on mate choice and in particular about the fascinating strategy that is mate-choice copying [1-MED].
1.1.1. Kaudia speaks towards the camera (looking just off-camera), interview style. 
1.2. Stefanie Gierszewski: The main advantage of this technique is that we have total control of the appearance and the behavior of the fish stimuli we present to live test fish during experiments [1-MED].   
1.2.1. Stefanie speaks towards the camera (looking just off-camera), interview style. 
B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Klaus Müller: Visual demonstration of this method is critical as the different steps necessary to create, animate and present computer-animated fish stimuli using our toolchain need to be precise to ensure a proper workflow [1-MED].
1.3.1. Klaus speaks towards the camera (looking just off-camera), interview style. 
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
Procedures involving animal subjects have been approved by the internal animal welfare officer at University of Siegen and the Kreisveterinäramt Siegen-Wittgenstein.
Protocol: (read by voice talent at JoVE)
2. Virtual Fish Design
2.1. Begin this procedure with preparation of female body textures with and without gravid spot as detailed in the text protocol [1-MED or WIDE].
2.1.1. Talent working at the computer.
2.2. To adjust the viewpoint and set the “scene” for animation, start FishSim by selecting the FishSim icon in the launcher on the left side of the desktop [1-LM].  Configure the resolution for the presentation monitors and click Launch [2-LM].
2.2.1. 58435_Gierszewski_ScreenStill_2.2.1 – Video editors, please use the zoom bubble to highlight the “Fish Sim” icon on the left side of the desktop.
2.2.2. 58435_Gierszewski_ScreenStill_2.2.1 – Video editors, please use the zoom bubble to highlight the “Resolution” tab and the “Launch” button.
2.3. Press F1 on the keyboard to change from viewing mode to editing mode [1-CU-TXT].
2.3.1. Keyboard as talent presses F1.  TEXT Overlay: Use F1 to toggle between viewing and editing mode 
2.4. Adjust the viewpoint to match the dimensions of the presentation monitors by adjusting the camera angle [1-MED].  
2.4.1. Talent working at the computer getting ready to adjust the viewpoint.
2.5. Rotate the camera by holding the left mouse button and moving the cursor [1-MED-over the shoulder].  To pan the camera, hold the right mouse button and move the cursor [2-CU].  Zoom in and out by holding the middle mouse and moving the cursor [3-MED-over the shoulder]. 
2.5.1. Talent rotates the camera by holding the left mouse button and moving the curser.
2.5.2. Mouse/computer as talent pans the camera by holding the right mouse button and moving the cursor.
2.5.3. Talent zooms by holding the middle mouse button and moving the cursor.
2.6. Click Camera settings in the editing toolbar and click Copy to static cam to set the viewpoint [1-LM].  Click File, Save scene to save the adjusted scene as the new default scene [2-LM].   
2.6.1. 58435_Gierszewski_ScreenStill_2.6.1 – Video editors, please zoom into the area of the screen where the “Copy” button is being selected by ty the cursor. 
2.6.2. 58435_Gierszewski_ScreenStill_2.6.2 – Video editors, please use the zoom bubble to highlight where the cursor is selecting “Save scene” from the File menu.
2.7. For design of a virtual male stimuli for presentation during mate-choice tests, click File, Load fish model from the drop-down menu… [1-LM] and load the default male sailfin molly template by selecting it from the folder models [2-LM]. 
2.7.1. 58435_Gierszewski_ScreenStill_2.7.1 – Video editors, please use the zoom bubble to highlight where the cursor is selecting “Load fish model” from the File menu.
2.7.2. 58435_Gierszewski_ScreenStill_2.7.2 – Video editors, please use the zoom bubble to highlight where the cursor is selecting “default_PLMx” from the File menu.
2.8. Left double-click on the loaded fish to select it.  It will be highlighted in a mesh.  Click the screwdriver icon in the toolbar to open the fish toolset [1-LM].  A box will pop up with the editing options used to customize the virtual male.  Untick Show mesh for a better view of the fish [2-LM].  
2.8.1. 58435_Gierszewski_ScreenStill_2.8.1 – Video editors, please use the zoom bubble to highlight the screwdriver icon in the let toolbar.
2.8.2. 58435_Gierszewski_ScreenStill_2.8.2 – Video editors, please use the zoom bubble to highlight where the cursor is clicking “Show Mesh” from the menu.
2.9. Change the Name to male.  Alter the Scale of the male by changing the values for x, y, and z, if needed and click Apply [1-LM]. 
2.9.1. 58435_Gierszewski_ScreenStill_2.9.1 – Video editors, please use the zoom bubble to highlight where the cursor is selecting “Apply.”
2.10. Edit the male’s texture by clicking Textures in the Edit Toolbox.  Click on a feature of the fish to change it [1-LM].  Click on a texture displayed in the list, and it will directly appear and replace the prior texture on the fish [2-LM]. 
2.10.1. 58435_Gierszewski_ScreenStill_2.10.1 – Video editors, please use the zoom bubble to highlight the “textures” tab in the Edit toolbox.
2.10.2. 58435_Gierszewski_ScreenStill_2.10.1 – Video editors, please use the zoom bubble to highlight where the cursor is selecting “dorsal.”
2.11. When the desired male is created, click Apply under Config in the Edit Toolbox, and click Save fish to disk [1-LM].  Save the new male in the models folder [2-LM-TXT].
2.11.1. 58435_Gierszewski_ScreenStill_2.11.1 – Video editors, please emphasize the box to the left called the “Edit Toolbox” – perhaps by zooming.
2.11.2. 58435_Gierszewski_ScreenStill_2.11.1 – Video editors, please emphasize the box to the right entitled “Please choose file” – perhaps by zooming.  TEXT Overlay: See text for female design 
3. Animation of Virtual Fish Stimuli
3.1. For virtual male animations for presentation during mate-choice tests, plug in the gaming controller into the USB port of the operating computer and open FishSim [1-MED-over the shoulder-TXT].
3.1.1. Talent plugs in the gaming controller into the USB port of the operating computer and opens FishSim.  TEXT Overlay: See text for more info 
3.2. Click Start placing and use the controller to place the fish at any starting position in the virtual tank [1-LM]. Click Stop placing [2-LM].  Start recording the fish’s swimming path by clicking Start recording [3-LM]. Use the controller to move the fish around the scene [4-MED-over the shoulder]. 
3.2.1. 58435_Gierszewski_ScreenStill_3.2.1– Video editors, please use the zoom bubble to emphasize where the cursor is selecting “Start placing.”
3.2.2. 58435_Gierszewski_ScreenStill_3.2.2 – Video editors, please use the zoom bubble to emphasize where the cursor is selecting “Stop placing.”
3.2.3. 58435_Gierszewski_ScreenStill_3.2.3 – Video editors, please use the zoom bubble to emphasize where the cursor is selecting “Start recording.”
3.2.4. Talent uses the gaming controller to move the fish around the scene.
3.3. After stopping recording and saving the swimming path, edit the recording to add movement of the male’s dorsal fin to mimic male courtship behavior during mate-choice tests [1-MED].  To do so, select the dorsal fin from the drop-down menu in the Edit feature [2-LM].
3.3.1. Talent working at the computer. 
3.3.2. 58435_Gierszewski_ScreenStill_3.3.2 – Video editors, please use the zoom bubble to emphasize where the cursor is selecting “Dorsal fin.”
3.4. Select Start editing and the complete swimming path will be replayed [1-MED-over the shoulder].  Press the L1 button on the controller… [2-MED] to raise the dorsal fin at specific points in time [3-CU].  
3.4.1. Talent selects Start editing and the complete swimming path will be replayed. 
3.4.2. Talent uses the controller to press the L1 button on the controller.
3.4.3. Monitor showing the dorsal fin movement 
3.5. Click Save to save the edited version of the swimming path as a new bag-file [1-LM].  Repeat these steps, except to select the gonopodium (pronounced “gon-uh-poh-dee-uh m”), to add its movement [2-LM].
3.5.1. 58435_Gierszewski_ScreenStill_3.5.1 – Video editors, please emphasize the inset box in the middle of the screen.
3.5.2. 58435_Gierszewski_ScreenStill_3.5.2 – Video editors, please use the zoom bubble to emphasize where the cursor is selecting “Gonopodium.”
3.6. For virtual male and model female animation for presentation during the observation period, open FishSim.  Press F1 to enter the editing mode and click File, Load scene to load a scene with male and female [1-LM].  
3.6.1. 58435_Gierszewski_ScreenStill_3.6.1 – Video editors, please emphasize the inset box in the middle of the screen.  
3.7. After starting FishSteering, select male and female alternately to place them by clicking Start/Stop placing in the virtual tank [1-LM]. 
3.7.1. 58435_Gierszewski_ScreenStill_3.7.1 – Video editors, please use the zoom bubble to emphasize where the cursor is selecting “Stop placing.”
3.8. For the recording, select the female fish first from the drop-down menu of the steering panel and create a swimming path with a duration of 10 minutes as before [1-LM]. 
3.8.1. 58435_Gierszewski_ScreenStill_3.8.1 – Video editors, please use the zoom bubble to emphasize where the cursor is selecting “female.”
3.9. Click Stop recording and Save the swimming path on the drive [1-LM]. 
3.9.1. 58435_Gierszewski_ScreenStill_3.9.1 – Video editors, please use the zoom bubble to emphasize where the cursor is selecting “Save.”
3.10. Then successively edit the male’s swimming path, dorsal fin movement and gonopodium movement as before [1-MED-over the shoulder]/[2-LM].  Save the final version for later use in FishPlayer [3-LM]. 
3.10.1. Talent works at the computer to edit the male’s swimming path, dorsal fin movement and gonopodium movement.
3.10.2. Gierszewski_Movie_3.10.1.1: Screenrecording of male and female swimming together.  Video editors, please determine if the quality of this video is sufficient and depending, use it on its own or in combination with shot 3.10.1.  Perhaps the movie can be used as an inset during the MED-over the shoulder shot.
3.10.3. 58435_Gierszewski_ScreenStill_3.10.2 – Video editors, please use the zoom bubble to emphasize where the cursor is selecting “Save.”
4. Running the Mate-Choice Copying (MCC) Experiment 
4.1. Prepare for the MCC experiment as described in the text protocol.  Open FishPlayer on the operating computer and arrange the playlists for the first mate-choice test [1-MED-over the shoulder].
4.1.1. Talent opens FishPlayer on the operating computer and arranges the playlists for the first mate-choice test.
4.2. Place a live focal female inside the test tank [1-MED].  Let her swim freely, acclimating to the tank and to the presentation of the empty tanks on both monitors for a period of 20 minutes [2-CU].
4.2.1. Talent places a live focal female inside the test tank.
4.2.2. Tanks showing the fish swimming freely around the tank.
4.3. After acclimatization, place the focal female in a clear acrylic cylinder in the middle of the test tank to ensure an equal distance to both monitors [1-MED].  Run the playlists on both monitors simultaneously by clicking Play, starting with the first mate-choice test [2-MED-over the shoulder].
4.3.1. Talent places the focal female in a clear acrylic cylinder in the middle of the test tank.
4.3.2. Talent simultaneously clicks Play for both monitors.
4.4. Before the timer reaches two minutes and thirty seconds, go slowly to the experimental tank… [1-MED] and release the focal female from the cylinder by gently lifting it up straight out of the water [2-CU].
4.4.1. Talent slowly approaches the experimental tank.
4.4.2. Talent releases the focal female from the cylinder. 
4.5. Return to the operating computer [1-WIDE].  Observe the focal female and have two stopwatches at hand to measure association time with each virtual stimulus male [2-MED].
4.5.1. Talent returns to the operating computer.
4.5.2. Talent has 2 stopwatches at hand. 
4.6. Stop measuring association time when the timer reaches 7 minutes and thirty seconds.  The pause entry will then run for 1 minute and thirty seconds [1-SCREENCAPTURE].  Use the pause as handling time to, again, place the focal female inside the cylinder and write down the time for each virtual male on a data sheet [2-MED].
4.6.1. Screen as timer reaches 7:30 min and talent stops measuring with the stopwatches. Following pause entry in the playlist starts automatically and proceeds for 1.5 min. [Author note: Please use SCREEN CAPTURE 58435_Gierszewski_MCC_Experiment_4_6_1.mp4]
4.6.2. Talent places the focal female inside the cylinder and writes down time on data sheet.
4.7. Before the timer reaches 11 minutes and thirty seconds, release the focal female from the cylinder [1-CU].  Measure the association time for the next 5 minutes [2-MED].
4.7.1. Focal female as talent releases it from the cylinder.
4.7.2. Talent begins to measure the association time. 
4.8. Stop measuring association time when the timer reaches 16 minutes and thirty seconds.  The pause entry will run for 1 minute [1-SCREEN CAPTURE].  Use this handling time to place the focal female inside the cylinder [2-CU].
4.8.1. Timer reaches 16:30 as talent stops measuring the association time and the pause entry starts running for both monitor playlists automatically. [Author note: Please use SCREEN CAPTURE 58435_Gierszewski_MCC_Experiment_4_6_1.mp4]
4.8.2. Focal female as talent places inside the cylinder.
4.9. Write down association times for the second measurement.  For each male, sum up association times of both halves of the first mate-choice test [1-MED-over the shoulder]. Calculate whether the focal female had a side bias and which male was preferred by the focal female as described in the text protocol [2-MED]. 
4.9.1. Talent writes down association times for the second measurement and then sums up the association times for before and after males were switched.
4.9.2. Talent works to perform calculations.
4.10. Rearrange the playlists so that the prior preferred male will be animated alone during the observation period and the prior non-preferred male will be animated together with the virtual model female [1-LM-TXT].
4.10.1. Fig5_FishPlayer_Observation.tif.  TEXT Overlay: Do not close FishPlayer! 
4.11. Click Play to continue the second part of the experiment and the entries will be replayed from top to bottom starting with the 10-minute observation period [1-MED-over the shoulder + SCREEN CAPTURE].
4.11.1. Talent clicks Play to continue the second part of the experiment and the entries will be replayed from top to bottom starting with the 10-min observation period. [Author note: Please combine video shot 4.11.1 with SCREEN CAPTURE 58435_Gierszewski_MCC_Experiment_4_10_1.mp4]
4.12. After the observation period, a pause of 30 seconds starts [1-SCREEN CAPTURE + SCREEN STILL].  
4.12.1. Screen changes to the empty tank. [Author note: Please combine SCREEN CAPTURE 58435_Gierszewski_MCC_Experiment_4_10_1.mp4, when the timer reaches 10:00/24:31 and the running entry switches from BAG to PAUSE, with SCREEN STILL 58435_Gierszewski_ScreenStill_4.12.1.tiff]
4.13. Before the timer reaches 10 minutes and thirty seconds, release the focal female from the cylinder and start the second mate-choice test with 5-minute recording for each male [1-MED or CU].  Measure association times for the next 5 minutes [2-MED-over the shoulder].
4.13.1. Talent releases focal female from the cylinder.
4.13.2. Talent begins measurement for the association times.
4.14. Stop measuring association time when the timer reaches 15 minutes and 30 seconds.  The pause entry will then run for 1 minute and thirty seconds [0-SCREEN CAPTURE + CU].  Place the focal female inside the cylinder and write down the measured time for each virtual male [1-MED-over the shoulder]. 
4.14.1. 4.14.0 Timers as talent stops measuring the association time and the pause entry starts. [Author note: Please combine video shot 4.14.0 with SCREEN CAPTURE 58435_Gierszewski_MCC_Experiment_4_10_1.mp4]
4.14.2. 4.14.1 Talent places the focal female inside the cylinder.
4.15. Before the timer reaches 19 minutes and thirty seconds, release the focal female from the cylinder and measure association time for the last 5 minutes [1-CU].
4.15.1. Focal female as talent releases it from the cylinder. 
4.16. Stop measuring association time when the timer reaches 24 minutes and thirty seconds, and terminate the experiment [1-MED-over the shoulder-TXT]. 
4.16.1. Talent stops measuring the association time and terminates the experiment.  TEXT Overlay: See text for Data Measurement 
5. Results: Focal Females Copy the Choice of a Virtual Model Female
5.1. As predicted for mate-choice copying, preference scores for the prior non-preferred virtual male significantly increased from the first to the second mate-choice test after focal females had been presented with the simulated mate choice of a virtual model female [1-LM]. 
5.1.1. 58435_Gierszewski_Figure5-1.tif
5.2. This effect was found in both treatments… [1-LM] but not in the control, where no virtual model female was present during the observation period [2-LM].
5.2.1. 58435_Gierszewski_Figure5-1.tif – Video editors, please highlight the M2 boxes for the blue “spot” treatment and the blue-gray “no spot” treatment.
5.2.2. 58435_Gierszewski_Figure5-1.tif – Video editors, please highlight the M2 box for the gray “control” treatment.
5.3. The copying score for the prior non-preferred male was significantly higher in treatments with a virtual model female compared to the control [1-LM].  However, there was no difference between treatments, whether the model female had a gravid spot or not [2-LM].

5.3.1. 58435_Gierszewski_Figure5-2.tif – Video editors, please highlight the blue box to the left (spot) and the gray box to the right (control), as well as the line labeled with an asterisk.
5.3.2. 58435_Gierszewski_Figure5-2.tif – Video editors, please highlight the blue box to the left (spot) and blue-gray box to the middle (no spot), as well as the line labeled “ns.”
5.4. Compared to the control, significantly more focal females reversed their initial mate choice in favor of the prior non-preferred male after having him observed with a virtual model female [1-LM].  This result was, again, irrespective of whether she had a gravid spot or not [2-LM].

5.4.1. 58435_Gierszewski_Figure5-3.tif – Video editors, please highlight the two lines with asterisks.
5.4.2. 58435_Gierszewski_Figure5-3.tif – Video editors, please highlight the line that says “ns.”
6. Conclusion (said by authors on camera)

6.1. Klaus Müller: While attempting this procedure, it’s important to know that animating the virtual fish in a natural way using a gaming controller takes practice.  Therefore, this step might actually be the most time-consuming [1-MED].

6.1.1. Klaus speaks towards the camera, interview style. 
6.2. Stefanie Gierszewski: Though our protocol is specific for the study of mate-choice copying, our toolchain offers solutions to study various other questions on fish behavior and even cognition, such as shoaling decisions or predator-prey detection [1-MED]. 
6.2.1. Stefanie speaks towards the camera, interview style. 
6.3. Klaudia Witte: The use of computer animation in animal behavior research is a promising approach to manipulate the expression of a visual trait or behavioral pattern in a non-invasive way.  It provides a high degree of control and standardization compared to using live stimulus animals [1-MED].
6.3.1. Klaudia speaks towards the camera, 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.  

LAB MEDIA:

58435_Gierszewski_ScreenStill_2.2.1  
58435_Gierszewski_ScreenStill_2.6.1 
58435_Gierszewski_ScreenStill_2.6.2  
58435_Gierszewski_ScreenStill_2.7.1 
58435_Gierszewski_ScreenStill_2.7.2  
58435_Gierszewski_ScreenStill_2.8.1  
58435_Gierszewski_ScreenStill_2.8.2  
58435_Gierszewski_ScreenStill_2.9.1  
58435_Gierszewski_ScreenStill_2.10.1  
58435_Gierszewski_ScreenStill_2.11.1  
58435_Gierszewski_ScreenStill_3.2.1
58435_Gierszewski_ScreenStill_3.2.2 
58435_Gierszewski_ScreenStill_3.2.3  
58435_Gierszewski_ScreenStill_3.3.2  
58435_Gierszewski_ScreenStill_3.5.1 
58435_Gierszewski_ScreenStill_3.5.2  
58435_Gierszewski_ScreenStill_3.6.1 
58435_Gierszewski_ScreenStill_3.7.1  
58435_Gierszewski_ScreenStill_3.8.1 
58435_Gierszewski_ScreenStill_3.9.1  
Gierszewski_Movie_3.10.1.1 – Authors, please upload this video.
58435_Gierszewski_ScreenStill_3.10.2 
Fig5_FishPlayer_Observation.tif.  

58435_Gierszewski_Figure5-1.tif – representative results figure 1
58435_Gierszewski_Figure5-2.tif – representative results figure 2

58435_Gierszewski_Figure5-3.tif – representative results figure 3

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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