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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)____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: ________________not needed_____________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N______ 

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.) ____2.2, 2.3, 2.4, 2.5, 3.1_______________________________________
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.) ______3.1; insects are very sensitive, all conditions (e.g. fitness of insects, odour cue, environmental conditions, timing) must be “optimal” to make them fly. Environmental conditions and timing will be a bit different from optimal during filming. Thus, we perhaps have to test several flies before we get a good flight. We choose the blowfly as species for filming as they are most robust regarding optimal conditions.____________________
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. Dr. Geir K. Knudsen: This method can help answer key questions in the insect chemical ecology field, such as identifying behaviorally active volatile compounds [1-MED]. 
1.1.1. Dr. Knudsen speaks towards the camera (looking just-off-camera), interview style.
1.2. Dr. Geir K. Knudsen: The main advantages of this technique are that the release of odor sources by several methods is facilitated and the whole odor mediated behavior-repertoire of an insect species can be monitored [1-MED]. 
1.2.1. Dr. Knudsen speaks towards the camera (looking just-off-camera), interview style.
Protocol: (read by voice talent at JoVE)
2. Preparing Glass Tubes and Odor Sources

2.1. Prepare the glass tubes with gauze using a rubber band [1-MED-TXT].
2.1.1. Talent prepares the glass tubes and closes one end with a plastic snap cap with gauze using a rubber band.  TEXT Overlay: 2.8 cm diameter, 13 cm long
2.2. Separate 10 insects into the prepared glass tubes and cover the remaining end plastic snap caps [1-CU].  Allow the insects to acclimatize to the temperature, light conditions and humidity of the wind tunnel room for at least 2 hours [2-MED-over the shoulder].
2.2.1. Glass tubes as talent separates 10 insects into the capped prepared glass tubes and covers the remaining end with gauze using a rubber band plastic snap caps.
2.2.2. Talent leaves the insects to acclimatize in the wind tunnel room and starts an adjacent timer to count down from 2 hours.
2.3. Here the sprayer protocol is demonstrated to prepare odor sources [1-MED-TXT].  Fill the 1 milliliter gastight syringe with a synthetic odor mix [2-CU].  Connect the syringe tip to the Fluorinated Ethylene Propylene tubing using tubing adaptors and insert the syringe into the syringe pump [3-MED-over the shoulder].
2.3.1. Talent prepares the syringe and synthetic odor mix for filling.  Continue action in next shot.  TEXT Overlay: See text for Authentic Odor Source Protocol
2.3.2. 1 mL gastight syringe as talent fills with a synthetic odor mix.  
2.3.3. Talent connects the syringe tip to the FEP tubing using tubing adaptors and inserts the syringe into the syringe pump.
2.4. Now, start the syringe pump, followed by the broadband ultrasonic generator [1-MED].  The release of the aerosol from the sprayer can be confirmed by pointing a torch light from below the release point [2-CU].
2.4.1. Apparatus as talent starts the syringe pump and the broadband ultrasonic generator.
2.4.2. Sprayer as talent points a torch light from below the release point to confirm aerosol release.
2.5. Position the glass tube with the insects onto a holder 180 centimeters downwind from the odor/visual source and 30 centimeters from the ground [1-MED-over the shoulder].  The capped end should point upwind [2-CU].
2.5.1. Talent positions the glass tube with the insects onto a holder 180 centimeters downwind from the odor-visual source and 30 cm from the ground. Continue/match action in next shot.
2.5.2. Glass tube with the capped end pointed upwind as talent finishes up positioning it.
3. Starting the Protocol
3.1. To start the protocol, open the cap and start the timer [1-MED or CU].  Observe the flight pattern and pay special attention to the flight characteristics and upwind orientation [2-MED-over the shoulder]. 
3.1.1. Talent opens the cap and starts the timer
3.1.2. Talent observes the flight pattern in the wind tunnel. In the following you can see different behaviors.
3.1a. 
Shown here is oriented flight without landing [3-CU].  Oriented flight with landing is shown here on a natural odor source, which is included as a control [4-CU].  A close-up of a take-off can be seen here… [5-ECU], as well as a close-up of a landing on a natural odor source [6-ECU].  
3.1.3. [Added Shot]: Oriented flight without landing (best cut is III)
3.1.4. [Added Shot]: Oriented flight with landing on cadaver of a mouse, which is the control treatment of the experiment, the natural odour source. (best cut is VIII or IX)
3.1.5. [Added Shot]: here a close-up of a take off (best cut is last one)
3.1.6. [Added Shot]: and a close -up of a landing on a mouse cadaver (best cut is last one, show this in slow montion!!! 13.06 – 13 are the most important behaviour)
3.2. Score the flight performance according to predefined behavioral categories, such as take-off, oriented flight over a short distance, oriented flight over a longer distance, and landing [1-CU]. 
3.2.1. Lab notebook as Talent scores the flight performance in predefined behavioral categories, e.g., take off, oriented flight over a short distance (minimum 20 cm), oriented flight over longer distance (< 5 cm from the source) and landing.
3.3. Collect the insects landing on the walls of the wind tunnel, outside the odor plume, and replace them back onto the holder [1-MED-over the shoulder-TXT]. [2-MED].
3.3.1. Wind tunnel as talent collects the insects that land on the walls and replace back onto the holder. TEXT: Change to clean glass hardware between the treatments
3.3.2. Talent changes to clean glass hardware.
3.4. Use a separate syringe, dedicated to pure ethanol, for all cleaning [1-CU].  Run the sprayer with 96% ethanol for a minimum of 10 minutes between the treatments to clean the inside of the tubes and nozzle [2-MED-over the shoulder].
3.4.1. Talent attaches a separate ethanol syringe for cleaning. [Shots 3.4.1 and 3.4.2 combined]
3.4.2. Talent runs the sprayer with 96% ethanol.  
3.5. Clean the syringes and the tip of the nozzle with 96% ethanol after use [1-CU].
3.5.1. Talent cleans the syringes and the tip of the nozzle with 96% ethanol from a labeled container.
3.6. Upon completion, wash all metal and glass hardware with ethanol and water and leave until dry [1-MED-over the shoulder].  Heat all metal and glass hardware to 300 degrees Celsius for 6 hours to remove the contaminants [2-CU].
3.6.1. Talent washes all metal and glass hardware with ethanol and water.
3.6.2. Metal and glass hardware as talent heats it to 300 degrees Celsius.
4. Results: Analysis of Odor Mediated Insect Behavioral Assays
4.1. Visually guided odor responses of blowflies are shown here [1-LM].  Details of flight behavior, with…  [2-LM] and without a visual stimuli, were studied [3-LM].  There was a significant effect of visual cue on landing response…  [4-LM], but not on the other behavioral steps [5-LM]. 
4.1.1. Figure_2_C_vicina.pdf
4.1.2. Figure_2_C_vicina.pdf – Video editors, please highlight the teal bars.
4.1.3. Figure_2_C_vicina.pdf – Video editors, please highlight the gray bars.
4.1.4. Figure_2_C_vicina.pdf – Video editors, please highlight the teal bar labeled “Landing at Odour Source” as well as p<0.001.  If possible, change Odour to Odor.
4.1.5. Figure_2_C_vicina.pdf
4.2. A comparison of landing responses of pea moths to pea plants and the corresponding volatile collections are presented here [1-LM].  
4.2.1. Figure_3_pea_moth.pdf
4.3. Similar landings were recorded towards both types of cues [1-LM].  A synthetic blend of pea flower volatiles resulted in slightly lower landings… [2-LM] as compared to natural flower volatiles [3-LM].

4.3.1. Figure_3_pea_moth.pdf – Video editors, please highlight the four “ns” labels across the first four types of measurements.
4.3.2. Figure_3_pea_moth.pdf – Video editors, please highlight the bar with diagonal lines labeled “Synthetic Flower.”
4.3.3. Figure_3_pea_moth.pdf – Video editors, please highlight the black and white bars labeled “Flower.”
4.4. Here effect of plant volatile background on apple fruit moth response to synthetic blends is shown [1-LM]. 
4.4.1. Figure_4_afm.pdf – Video editors, if possible, omit the (A) and (B) labels in this figure for the video.
4.5. Odor dispensers with a complex blend and a simple blend… [1-LM] resulted in similar upwind attraction with a clean background [2-LM]. However, when embedded in an apple volatile background, the moths preferred the complex blend [3-LM].
4.5.1. Figure_4_afm.pdf – Video editors, please highlight the black bars in the left-most graph (Single choice experiment without a background).
4.5.2. Figure_4_afm.pdf – Video editors, please highlight the gray bar in the left-most graph (Single choice experiment without a background).
4.5.3. Figure_4_afm.pdf – Video editors, please highlight the black bar labeled “Complex blend vs. apple” and the corresponding asterisk in the right-most graph (Two-choice experiment with a plant as a background).
5. Conclusion (said by authors on camera)
5.1. Dr. Anders Aak: While attempting this procedure, it’s important to remember that the flight pattern is not uniform and varies a lot across insect orders.  As an example, strong flyers like our blowflies have a faster upwind orientation with wider casting pattern than moths [1-MED]/[2-MED-over the shoulder].
5.1.1. Dr. Aak speaks towards the camera (looking slightly off camera), interview style.
5.1.2. Shot 3.1.2 can be shown as this point is narrated.
5.2. Dr. Geir K. Knudsen: The wind tunnel facilitates numerous volatile release methods, depending on the question on hand.  Natural odors, odor dispensers, volatile collections or synthetic blends can be released [1-MED].  
5.2.1. Dr. Knudsen speaks towards the camera (looking slightly off camera), interview style.
5.3. Dr. Geir K. Knudsen: Also, a specific odor can be released in front of a background odor, different visual stimuli can be tested, or two-choice experiments can be performed [1-MED].
5.3.1. Dr. Knudsen speaks towards the camera (looking slightly off camera), interview style
5.4. Dr. Anders Aak: Wind tunnel experiments are an important method to identify behaviorally active volatile chemicals, related to basic research questions but also for applied research.  For example, in developing new tools for pest control [1-MED].
5.4.1. Dr. Aak speaks towards the camera (looking slightly off 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:
Figure_2_C_vicina.pdf
Figure_3_pea_moth.pdf
Figure_4_afm.pdf
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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