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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____N_____  (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)___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 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.) ______________3.6, 3.7, 3.8, 4.3_____________________________

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.) _____________3.6-3.8 (SCREEN Capture movies). Becoming familiar with the software ensures success_______________

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. Experimental Goal (read by voice talent at JoVE):
The overall goal of this procedure is to evaluate chemical deterrents for honey bees. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Nicholas Larson: This method can help answer key questions in the field of entomology, such as what chemicals manipulate honey bee behavior away from a food source [1-MED].
1.1.1. Nick speaks toward the camera, interview style. 
1.2. Nicholas Larson: The main advantage of this protocol is that provides a simple approach to screen chemical deterrents for honey bees in a relatively quick and easy manner [1-MED].   
1.2.1. Nick speaks toward the camera, interview style. 

Authors, the optional statements were removed from the script because they are meant to be said by different authors than those speaking in the required interview portion.
Protocol (read by voice talent at JoVE):
Editors, please use a zoom bubble to highlight the action (or actions) being performed in the SCREEN capture movies.

2. Prepare Sugar-Agarose Cubes
2.1. To prepare a sugar-agarose cube for the control treatment, pour a semi-cooled sugar-agarose solution into a weigh boat mold [1-CU-TXT].
2.1.1. Weigh boat mold as talent pours a semi-cooled sugar-agarose solution there.  TEXT Overlay: see text for preparation of sugar-agarose solution 
2.2. For the repellent treatment, add the desired amount of compound to the semi-cooled sugar-agarose solution.  In this demonstration, 1% DEET is used [1-MED-over the shoulder-TXT]. 
2.2.1. Talent adds the 1% DEET to the semi-cooled solution from a labeled container.  TEXT Overlay: 1% DEET in sugar-agarose solution (v/v)
2.3. Swirl the flask to mix in the compound, and then pour the solution into a weigh boat mold [1-CU].
2.3.1. Flask as talent swirls the flask to mix and then pours into the weigh boat. 
2.4. After cooling the sugar-agarose cubes, remove the solidified cubes from the weigh boat molds and place them into a plastic container with a moistened paper towel [1-MED-over the shoulder].  Place the containers into a refrigerator for storage [2-MED].
2.4.1. Talent removes the solidified sugar-agarose cubes from the weigh boat molds and places them into a plastic container with a moistened paper towel.
2.4.2. Talent places the containers into a refrigerator. 
3. Programming the Video Tracking Software and Experimental Setup
3.1. In the tracking software, navigate to “Experiment Settings” in the “Experiment Explorer” bar, located on the left of the screen.  Make sure that the correct camera is selected and that the video recording is centered on the petri dish arenas [1-SCREEN].
3.1.1. 55603_Anderson_SCREEN_3.1.1 – Screen capture movie as talent navigates to Experiment Settings in the Experiment Explorer bar, located on the left of the screen.  Talent uses curser to indicate that the correct camera is selected and shows that the video recording is NOT centered on the petri dish arenas so that centering can be demonstrated in next shot.
3.2. If the video recording needs to be centered, go into the settings of the camera under the “Area of Interest” controls and select the “center X” and “center Y” options [1-SCREEN].
3.2.1. 55603_Anderson_SCREEN_3.2.1 – Screen capture movie as talent navigates to the settings of the camera under the AOI controls and selects the center X and center Y options.
3.3. Under “Experiment Settings”, change the number of arenas to 16.  Under “Tracked Features”, select “Center-point detection” [1-SCREEN].
3.3.1. 55603_Anderson_SCREEN_3.3.1 – Screen capture movie as talent navigates to Experiment Settings and changes the number of arenas to 16.  Then talent navigates to Tracked Features and selects Center-point detection.
3.4. Then, select “Arena Settings” to setup the arena desired for the assay [1-SCREEN].  Place the 16 petri dishes in a 4 by 4 pattern on top of a light box, positioned under the camera [2-CU].
3.4.1. 55603_Anderson_SCREEN_3.4.1 – Screen capture movie as talent selects Arena Settings to setup the arena for the assay.
3.4.2. Light box positioned under the camera as talent places the 16 petri dishes there. 
3.5. In the “Arena Settings”, use the grab background button, located on the right side tool panel, to take a picture of the 16 petri dishes.  This will be used as the template to setup the arena [1-SCREEN].
3.5.1. 55603_Anderson_SCREEN_3.5.1 – Screen capture movie as talent uses the grab background button to take a picture of the 16 petri dishes.
3.6. Select “Create ellipse” from the tool bar at the top of the “Arena Settings” screen and create a circle that matches the diameter of one of the petri dishes in the grabbed image.  Place the Arena 1 marker into the circle [1-SCREEN].
3.6.1. 55603_Anderson_SCREEN_3.6.1 – Screen capture movie as talent selects “Create ellipse” from the tool bar at the top of the “Arena Settings” screen and creates a circle that matches the diameter of one of the petri dishes in the grabbed image.  Then talent places the Arena 1 marker into the circle.
3.7. Then, select "Zone Group 1" located under “Arena 1” in the right side tool panel. Select “Create Rectangle” from the tool bar at the top of the screen [1-SCREEN].
3.7.1. 55603_Anderson_SCREEN_3.7.1 – Screen capture movie as talent selects “Zone Group 1” located under “Arena 1” in the right side tool panel.  Then talent selects “Create Rectangle” from the tool bar at the top of the screen.
3.8. Create a 30 by 30 pixel square using this tool, and then position it at the center of the circle that was created in the previous step.  Select “Add Zone” from the top tool bar and then click in the middle of the square.  Move the Zone 1 marker so that it is in the square [1-SCREEN].
3.8.1. 55603_Anderson_SCREEN_3.8.1 – Screen capture movie as talent creates a 30 by 30 pixel square using this tool, and then positions it at the center of the circle that was created in the previous step.  Then talent selects “Add Zone” from the top tool bar and then clicks in the middle of the square.  Talent moves the Zone 1 marker so that it is in the square. 
3.9. Next, select "Arena 1" in the right side tool panel and then click “duplicate complete arena”.  From the drop down menu, select “All Other Arenas” and then click ok.  Move the duplicated arena setups to the remaining petri dishes in the grabbed image [1-SCREEN].
3.9.1. 55603_Anderson_SCREEN_3.9.1 – Screen capture movie as talent selects "Arena 1" in the right side tool panel and then clicks “duplicate complete arena”.  From the drop down menu, talent selects “All Other Arenas” and then clicks ok.  Talent moves the duplicated arena setups to the remaining petri dishes in the grabbed image.
3.10. Then, select "Arena 1" and select “Calibrate Scale” on the top tool bar.  Draw the calibration line across the diameter of the “Arena 1” Petri dish.  Change the diameter measurement to 9 centimeters.  Select “Validate Arena Settings” on the right side tool panel [1-SCREEN-TXT].
3.10.1. 55603_Anderson_SCREEN_3.10.1 – Screen capture movie as talent selects "Arena 1" and selects “Calibrate Scale” on the top tool bar.  Talent draws the calibration line across the diameter of the “Arena 1” Petri dish.  Talent changes the diameter measurement to 9 centimeters and selects “Validate Arena Settings” on the right side tool panel.  TEXT Overlay (as the 3rd sentence is narrated): 9 cm diameter petri dishes are used
3.11. Next, select “Detection Settings” on the control bar on the left.  Select “Detection Settings 1” and then select “Grey Scaling” in the drop down menu located on the right side tool box.  Under detection, set the range so that it is 0 to 83 [1-SCREEN].
3.11.1. 55603_Anderson_SCREEN_3.11.1 – Screen capture movie as talent selects “Detection Settings” on the control bar on the left.  Then talent selects “Detection Settings 1” and selects “Grey Scaling” in the drop down menu located on the right side tool box.  Under detection, talent sets the range so that it is 0 to 83.
3.12. Right click “Detection Settings” and make a new setting named “Detection Settings 2”.  Make sure “Grey Scaling” is still selected, but do not change the other parameters [1-SCREEN]. 
3.12.1. 55603_Anderson_SCREEN_3.12.1 – Screen capture movie as talent right clicks “Detection Settings” and makes a new setting named “Detection Settings 2”.  Talent uses curser to demonstrate “Grey Scaling” is still selected. 
3.13. Select "Trial List" in the Experimental Explorer and click “Add Variable” in the top tool bar.  Name the user defined variable as “Treatment”.  Select the “Predefined Values” drop down bar in the user-defined Treatment column, and add “control” and “treatment” as Predefined Values [1-SCREEN]. 
3.13.1. 55603_Anderson_SCREEN_3.13.1 – Screen capture movie as talent selects "Trial List" in the Experimental Explorer and clicks “Add Variable” in the top tool bar.  Talent names the user defined variable as “Treatment.”  Then talent selects the “Predefined Values” drop down bar in the user-defined Treatment column and adds “C” and “T” as Predefined Values
3.14. Click the “Add Trials” button located on the top tool bar and add two trials.  Then for each arena, select whether it is a control arena or treatment arena [1-SCREEN].
3.14.1. 55603_Anderson_SCREEN_3.14.1 – Screen capture movie as talent selects the “Add Trials” button located on the top tool bar.  Talent adds two trials, and then for each arena selects whether it is a control arena or treatment arena.
3.15. Next, select “Data Profile” under the “Experiment Explorer” panel.  On the left hand column select “Treatment” located under the “User-defined Independent Variables” heading.  This will add a “Filter” box into the area with the flow chart [1-SCREEN]. 
3.15.1. 55603_Anderson_SCREEN_3.15.1 – Screen capture movie as talent selects “Data Profile” under the “Experiment Explorer” panel.  On the left hand column talent selects “Treatment” located under the “User-defined Independent Variables” heading.  A “Filter” box is added into the area with the flow chart
3.16. Select “C” in the pop up box and then place the newly created filter in between the “Start” box and the “Result 1” box.  The flowchart arrows should adjust so that they point from the start box to the filter, and finally to the “result 1” [1-SCREEN].
3.16.1. 55603_Anderson_SCREEN_3.16.1 – Screen capture movie as talent selects “C” in the pop up box and then places the newly created filter in between the “Start” box and “Result 1” box.  The flowchart arrows adjust so that they point from the start box to the filter and finally to the “result 1”.
3.17. Repeat this step, however this time select “T” for the filter and then select “Result” under the “Common Elements” section.  Move the newly created boxes into the flowchart area and connect the boxes with arrows.  Save the file [1-SCREEN].
3.17.1. 55603_Anderson_SCREEN_3.17.1 – Screen capture movie as talent selects “T” for the filter and then selects “Result” under the “Common Elements” section.  Talent moves the newly created boxes into the flowchart area and connects the boxes with arrows.  Talent saves the file.
4. Conduct Visual Tracking Assay
4.1. Start up the visual tracking program and open the saved experimental file that was created for this assay.  Select “Detection Settings 2” [1-SCREEN].
4.1.1. 55603_Anderson_SCREEN_4.1.1 – Screen capture movie as talent opens the saved experimental file that was created for this assay and selects “Detection Settings 2.”
4.2. Then, place control sugar-agarose cubes into the centers of 8 of the 16 petri dishes [1-CU].  Repeat this process with the sugar-agarose-compound cubes in the remaining 8 dishes [2-MED-over the shoulder].
4.2.1. Petri Dishes as talent places control sugar-agarose cubes into the centers of 8 of the 16 petri dishes.
4.2.2. Talent places the sugar-agarose-compound cubes in the remaining 8 dishes.
4.3. Use forceps to remove a single honey bee from the plastic box and place it into one of the control petri dishes [1-CU-TXT].  Repeat this step for the remaining 15 petri dishes [2-MED].
4.3.1. Forceps as talent uses them to remove a single honey bee from the plastic box and places it into one of the control petri dishes.  TEXT Overlay: see text for collecting honey bees
4.3.2. Talent works to place a single honey bee in each of the remaining petri dishes.
4.4. Place all of the dishes on to the light box [1-CU]. Illuminate the light box from below by an array of LED lights set to the red spectrum, and position them so that the arena detection areas fit into each of the petri dish arenas [2-SCREEN]. 
4.4.1. Light box as talent places the dishes there.
4.4.2. 55603_Anderson_SCREEN_4.4.2- Screen capture movie as talent positions the dishes so that the arena detection areas fit into each of the petri dish arena shown on the computer screen when detection setting 2 is selected.
4.5.  [1-CU].  Surround the entire box and camera with a black plastic sheet to eliminate external light and reduce shadows within the arenas [2-MED-over the shoulder].
4.5.1. Light box as talent illuminates with an array of LED lights set to the red spectrum.
4.5.2. Talent surrounds the entire box and camera with a black plastic sheet.
4.6. After the petri dishes have been set, make sure “Detection Settings 1” is the selected setting.  At this point the visual tracking software should be picking up only the honey bees within the petri dish arenas [1-SCREEN].
4.6.1. 55603_Anderson_SCREEN_4.6.1 – Screen capture movie as talent ensures “Detection Settings 1” is the selected setting.  Visual tracking software begins picking up only the honey bees within the petri dish arenas.
4.7. Then, select “Acquisition” from the “Experiment Explorer”.  Press the green “Start Trial” button located in the “Acquisition Control” pop up box, on the right, to begin recording [1-SCREEN].
4.7.1. 55603_Anderson_SCREEN_4.7.1 – Screen capture movie as talent selects “Acquisition” from the “Experiment Explorer”.  Talent presses the green “Start Trial” button located in the “Acquisition Control” pop up box on the right to begin recording.
4.8. Run the assay for 10 minutes and then click the red “Stop Trial” button on the “Acquisition Control” pop up box to stop recording [1-SCREEN-TXT] 
4.8.1. 55603_Anderson_SCREEN_4.8.1 – Screen capture movie as talent clicks the red “Stop Trial” button on the Acquisition Control pop up box to stop recording after the run.  TEXT Overlay: see text for data analysis  
5. Results: Evaluation of Compound Effect on Honey Bee Behavior 
5.1. Representative results of the effect of DEET on the feeding behavior of individual honey bees are shown here [1-LM].  

5.1.1. 55603 Anderson Figure 7 – Authors, please provide a layered version of figure 7.
5.2. The individuals exposed to the control cubes spent an average of 343 seconds in the feeding zone [1-LM], compared to 16 seconds for individuals exposed to cubes with DEET [2-LM].


5.2.1. 55603 Anderson Figure 7 – Editors, please highlight the bar labeled “Control.” 
5.2.2. 55603 Anderson Figure 7 – Editors, please highlight the bar labeled “DEET.”
5.3. Here, representative results of the effects of two different compounds on the feeding behavior of individual honey bees are shown [1-LM].  
5.3.1. 55603 Anderson Figure 8 – Authors, please provide a layered version of figure 8 without the “A” and “B” labels.
5.4. Individuals exposed to a non-deterrent compound [1-LM] spent an average of 282 seconds in the feeding zone… [2-LM] as compared to the controls, which spent around 352 seconds there [3-LM].  
5.4.1. 55603 Anderson Figure 8 – Editors, please zoom into the left side of the figure.
5.4.2. 55603 Anderson Figure 8 – Editors, staying zoomed into the left side, please highlight the bar labeled 1% compound A.
5.4.3. 55603 Anderson Figure 8 – Editors, staying zoomed into the left side, please highlight the bar labeled control.
5.5. Exposure to a deterrent compound [1-LM] results in individuals spending a significantly less amount of time, around 23 seconds, in the feeding zone… [2-LM] as compared to the controls that spent an average of 493 seconds in the zone [3-LM].

5.5.1. 55603 Anderson Figure 8 – Editors, staying zoomed in, please slide over to the right side of the figure.
5.5.2. 55603 Anderson Figure 8 – Editors, staying zoomed into the right side, please highlight the bar labeled 1% compound B.
5.5.3. 55603 Anderson Figure 8 – Editors, staying zoomed into the right side, please highlight the bar labeled control.





     
6. Conclusion (said by authors on camera)
6.1. Nicholas Larson: Once mastered, this technique can be done in 20 minutes if it is performed properly.  While attempting this procedure, it’s important to remember to prepare everything in advance and starve the honey bees for an adequate amount of time [1-MED].
6.1.1. Nick speaks toward the camera, interview style.
6.2. Nicholas Larson: After watching this video, you should have a good understanding of how to determine the effects of a compound, infused into a food source, on individual honey bees using video tracking software [1-MED].
6.2.1. Nick speaks toward the camera, interview style.
6.3. Nicholas Larson: Following this procedure, other methods like near-field and field assays can be performed in order to answer additional questions concerning a compound’s effect at the colony level [1-MED].
6.3.1. Nick speaks toward the camera, interview style.
6.4. Nicholas Larson: After its development, this technique paved the way for researchers in the field of Entomology to explore novel chemistries and their effects on feeding behavior in honey bees [1-MED].
6.4.1. Nick speaks toward the camera, interview style.
6.5. Nicholas Larson: Don't forget that working with compounds can be extremely hazardous and precautions such as wearing personal protection equipment should always be taken while performing this procedure [1-MED]. 
6.5.1. Nick speaks toward 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 (LM):

55603 Anderson Figure 7 – Authors, please provide a layered version of figure 7.
55603 Anderson Figure 8 – Authors, please provide a layered version of figure 8 without the “A” and “B” labels.
SCREEN Capture Movies:
55603_Anderson_SCREEN_3.1.1 – Screen capture movie as talent navigates to Experiment Settings in the Experiment Explorer bar, located on the left of the screen.  Talent uses curser to indicate that the correct camera is selected and shows that the video recording is NOT centered on the petri dish arenas so that centering can be demonstrated in next shot.
55603_Anderson_SCREEN_3.2.1 – Screen capture movie as talent navigates to the settings of the camera under the AOI controls and selects the center X and center Y options.
55603_Anderson_SCREEN_3.3.1 – Screen capture movie as talent navigates to Experiment Settings and changes the number of arenas to 16.  Then talent navigates to Tracked Features and selects Center-point detection.
55603_Anderson_SCREEN_3.4.1 – Screen capture movie as talent selects Arena Settings to setup the arena for the assay.
55603_Anderson_SCREEN_3.5.1 – Screen capture movie as talent uses the grab background button to take a picture of the 16 petri dishes.
55603_Anderson_SCREEN_3.6.1 – Screen capture movie as talent selects “Create ellipse” from the tool bar at the top of the “Arena Settings” screen and creates a circle that matches the diameter of one of the petri dishes in the grabbed image.  Then talent places the Arena 1 marker into the circle.
55603_Anderson_SCREEN_3.7.1 – Screen capture movie as talent selects “Zone Group 1” located under “Arena 1” in the right side tool panel.  Then talent selects “Create Rectangle” from the tool bar at the top of the screen.
55603_Anderson_SCREEN_3.8.1 – Screen capture movie as talent creates a 30 by 30 pixel square using this tool, and then positions it at the center of the circle that was created in the previous step.  Then talent selects “Add Zone” from the top tool bar and then clicks in the middle of the square.  Talent moves the Zone 1 marker so that it is in the square. 
55603_Anderson_SCREEN_3.9.1 – Screen capture movie as talent selects "Arena 1" in the right side tool panel and then clicks “duplicate complete arena”.  From the drop down menu, talent selects “All Other Arenas” and then clicks ok.  Talent moves the duplicated arena setups to the remaining petri dishes in the grabbed image.
55603_Anderson_SCREEN_3.10.1 – Screen capture movie as talent selects "Arena 1" and selects “Calibrate Scale” on the top tool bar.  Talent draws the calibration line across the diameter of the “Arena 1” Petri dish.  Talent changes the diameter measurement to 9 centimeters and selects “Validate Arena Settings” on the right side tool panel.   
55603_Anderson_SCREEN_3.11.1 – Screen capture movie as talent selects “Detection Settings” on the control bar on the left.  Then talent selects “Detection Settings 1” and selects “Grey Scaling” in the drop down menu located on the right side tool box.  Under detection, talent sets the range so that it is 0 to 83.
55603_Anderson_SCREEN_3.12.1 – Screen capture movie as talent right clicks “Detection Settings” and makes a new setting named “Detection Settings 2”.  Talent uses curser to demonstrate “Grey Scaling” is still selected. 
55603_Anderson_SCREEN_3.13.1 – Screen capture movie as talent selects "Trial List" in the Experimental Explorer and clicks “Add Variable” in the top tool bar.  Talent names the user defined variable as “Treatment.”  Then talent selects the “Predefined Values” drop down bar in the user-defined Treatment column and adds “C” and “T” as Predefined Values
55603_Anderson_SCREEN_3.14.1 – Screen capture movie as talent selects the “Add Trials” button located on the top tool bar.  Talent adds two trials, and then for each arena selects whether it is a control arena or treatment arena.
55603_Anderson_SCREEN_3.15.1 – Screen capture movie as talent selects “Data Profile” under the “Experiment Explorer” panel.  On the left hand column talent selects “Treatment” located under the “User-defined Independent Variables” heading.  A “Filter” box is added into the area with the flow chart
55603_Anderson_SCREEN_3.16.1 – Screen capture movie as talent selects “C” in the pop up box and then places the newly created filter in between the “Start” box and “Result 1” box.  The flowchart arrows adjust so that they point from the start box to the filter and finally to the “result 1”.
55603_Anderson_SCREEN_3.17.1 – Screen capture movie as talent selects “T” for the filter and then selects “Result” under the “Common Elements” section.  Talent moves the newly created boxes into the flowchart area and connects the boxes with arrows.  Talent saves the file.
55603_Anderson_SCREEN_4.1.1 – Screen capture movie as talent opens the saved experimental file that was created for this assay and selects “Detection Settings 2.”
55603_Anderson_SCREEN_4.4.2- Screen capture movie as talent positions the dishes so that the arena detection areas fit into each of the petri dish arena shown on the computer screen when detection setting 2 is selected.
55603_Anderson_SCREEN_4.6.1 – Screen capture movie as talent ensures “Detection Settings 1” is the selected setting.  Visual tracking software begins picking up only the honey bees within the petri dish arenas.
55603_Anderson_SCREEN_4.7.1 – Screen capture movie as talent selects “Acquisition” from the “Experiment Explorer”.  Talent presses the green “Start Trial” button located in the “Acquisition Control” pop up box on the right to begin recording.
55603_Anderson_SCREEN_4.8.1 – Screen capture movie as talent clicks the red “Stop Trial” button on the Acquisition Control pop up box to stop recording after the run.     
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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