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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 the make and model of your microscope: 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N) No. 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.

No
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. (Protocol numbers have been updated to reflect voice over below. RC) 
5.1; 5.2; 5.3; 5.4 and 5.5
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. 
Critical step: 5.4
E.  Will the filming need to take place in multiple locations? (Y/N) If yes, how far apart are the locations? Yes, the filming will take place in two rooms next to each other.
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 method is to induce the formation of loser and winner effects in Drosophila melanogaster by eliminating fly handling from the behavioral procedure. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Severine: Using this method, we minimized the behavioral variability among individuals, decreased the time necessary to generate clear dominance relationships, and were able to induce strong loser and winner mentalities.
1.2. Budha: These chambers are easy to use and can be multi-purposed to address different fruit fly behaviors.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Edward: Most animal behavioral experiments involve handling the animals, inducing stress and influencing the behaviors measured. We devised a new apparatus which introduces flies into the fight arena by negative geotaxis to eliminate fly handling. 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
Protocol (read by voice talent at JoVE):

2. Social Isolation of Pupae – Day 1
2.1. To begin the experiment, raise and maintain fly stocks in a 12-hour light-dark cycle incubator at 25 °C and 50 % relative humidity [2.1.1-MED].
2.1.1. Show talent moving fly vials into incubator, if possible capture the temperature and humidity of the incubator 

2.1.2. Added shot: MED: capture the temperature of the incubator.

2.2. Next, prepare isolation vials by heating fresh fly food until it is melted [2.2.1-MED-OTS-TXT]. Using a Pasteur pipette, transfer approximately 1.5 mL of melted fly food into single empty glass test tubes and allow the food to solidify [2.2.3-CU].
2.2.1. Over the shoulder, talent adds ingredients to container on hot plate and mixes them, TEXT: Glass Test Tubes: 1.6 x 10 cm. talent shows the fly food melted and then transfers the fly food into glass vials. 
2.2.2. *Film as written, after food is transferred into the glass test tube hold the shot of the food in the glass tube for a beat 
2.2.3. Added shot: shot of the food in the glass tube for a beat.

2.3. With a fine paintbrush, gently remove a late-stage male pupa from the stock vial and place it on the side of a test tube containing freshly prepared food [2.3.1-CU/ECU]. Close the isolation vials with cotton [2.3.2-MED].
2.3.2. *Film as written

2.3.3. *Film as written, over the shoulder
2.4. Store the isolation vials in the incubator [2.4.1-MED/WIDE-TXT].
2.4.2. *Film as written, TEXT: 12-hour light-dark cycle, 25 °C, 50 % relative humidity
3. Fly Painting for Identification – Day 5
3.1. After isolation, the flies are ready to be painted [3.1.1-MED/WIDE-TXT]. Anesthetize the fly with CO2 [3.1.2-CU], then with a fine toothpick, place a small dot of acrylic paint on the thorax and avoid painting the head, wings, abdomen, or legs [3.1.3-CU/ECU].
3.1.1. Talent removes flies from incubator and moves them to fly painting area, TEXT: Use 4 day-old males 2 days before behavioral experiments to minimize CO2 effects  
3.1.1.b Added shot: talent moves flies to the fly painting area.

3.1.2. *Film as written
3.1.3. *Film as written
3.2. Let the paint dry for approximately 10 seconds, and gently transfer the flies back to their original isolation vials [3.2.1-CU/ECU]. 
3.2.1. Capture the subdued, painted fly for a beat, then film as written

3.3. Return the isolation vials to the incubator [3.3.1-MED-TXT].
3.3.1. *Film as written, TEXT: 12-hour light-dark cycle, 25 °C, 50 % relative humidity
4. Preparation of the Apparatus and Individual Fighting Chambers  
4.1. Continue with apparatus preparation by heating fresh fly food until it is melted [4.1.1-MED]. Use a Pasteur pipette to transfer 0.8 mL of food onto the lid of a screw cap vial and allow the food to cool [4.1.2-MED/CU]. 
4.1.1. Side view, try to capture a different angle from shot 2.2.1, talent mixes food, lifts food with utensil, cheating to camera to indicate it is the right consistency 

4.1.2. Over the shoulder, talent measures 0.8 mL of food, then transfers it onto the lid, show the food settling for a beat.  Talent shows the melted fly food and transfers the food onto the lid of a screw cap.
4.2. Once the food is cool, apply a small drop of fresh yeast paste to the center of the food cup surface with a toothpick [4.2.1-MED]. 
4.2.1. *Film as written, over the shoulder

4.3. Wash the apparatus and individual fighting chambers with water before each use and dry them with a paper towel [4.3.1-MED].
4.3.1. *Film as written, side view 

4.4. Next, apply a drop of putty on the food cup and place it into the center of each fighting chamber [4.4.1-CU]. Cover the fighting chambers with the apparatus lid. [4.4.2-MED]
4.4.1. *Film as written

4.4.2. Over the shoulder

4.5. Place the covered apparatus into the behavioral room [4.5.1-MED]. Then illuminate the apparatus with a light source [4.5.2-MED] and install a video camera above the structure [4.5.3-MED].  
4.5 Alt Place the covered apparatus under a light source and install a video camera above the structure.
4.5.1. *Film as written, TEXT: 25 °C with 60 % humidity 
4.5.2. *Film as written
4.5.3. *Film as written
2 options: 

1) We took the 3 steps as written above. 
2) Preferable: We did only 1 shot with the steps 4.5.1, 4.5.2 and 4.5.3. Alt VO
5. Behavioral Experiments
5.1. Begin behavioral experiments by inserting plastic dividers into each fighting chamber [5.1.1-MED/CU-TXT]. Remove the cotton plug from the isolation tube and position the tube below an open hole on the side of the apparatus [5.1.2-CU]. 
5.1.1. *Film as written, TEXT: Use 6 to 7 day-old male flies
5.1.2. [5.1.2 to 5.2.2 combined] *Film as written

5.2. Allow the fly to enter the fighting chamber by negative geotaxis [5.2.1-CU/ECU]. Then close the sliding wall after the fly has entered the chamber [5.2.2-CU/ECU]. Repeat the procedure to introduce the second fly into the fighting chamber on the other side of the apparatus [5.2.3-CU/MED]. 

5.2.1. *Capture flies leaving the tubes and entering the chamber. 
5.2.2. *Talent (may not be in shot) closes the sliding wall.
5.2.3.  Fly from shots 5.2.1 & 5.2.2 is in the chamber, talent quickly moves to introduce the second fly into the chamber from the other side of the apparatus 
5.3. Next, place the apparatus back into the illuminated videotaping position [5.3.1-MED]. Begin the video recording [5.3.2-MED]…and remove the plastic divider to allow the flies to interact [5.3.3-CU]. 
5.3.1. *Film as written

5.3.2. *Film as written. Adam filmed this step at the end of the filming process. See step 5.6.1.
5.3.3. *Talent removes plastic divider, if possible, capture the flies interacting upon the plastic divider’s removal  

5.4. For loser effect experiments, record the first fights for 20 minutes to ensure the formation of strong dominance relationships [5.4.1-MED/CU]. After 20 minutes, gently replace the plastic divider into the fighting chambers to separate the flies…and stop the video [5.4.2-MED]. [5.4.3-MED-Interview shot]
5.4.1. Capture the flies interacting. 
Comment: flies fought a little bit but very late. I provided media that are much better where it was recorded from the top of the fighting chambers and where we see flies fighting together (Media: Fly fighting 1).
5.4.2. *Film as written

5.4.3. Severine: To induce loser mentality, make sure flies established and maintained a dominance relationship during first fights and to minimize the animals’ disturbance when inserting the divider to separate them.

5.5. After a 10 min period of rest, begin recording and gently remove the plastic divider [5.5.1-MED-TXT]. Leave the flies to interact for an additional 20 minutes [5.5.2-MED].
5.5.1. *Film as written, TEXT: Provide a 10-minute period of rest before recording
5.5.2. *Film as written. (Media: Fly fighting 2).
5.6. Stop recording after 20 minutes [5.6.1-MED]. To conclude the experiment, remove the flies from the behavioral chambers and discard them [5.6.2-MED]…and thoroughly clean the apparatus [5.6.3-MED]. 
5.6.1. *Film as written, over the shoulder. at this point, Adam filmed different scene when I start the recording (for the step 5.3.2.) and some when I stop the recording.
5.6.2. *Film as written

5.6.3. Talent takes apparatus to area where washed in Shot 4.3.1 and prepares to wash apparatus
6. Results: Observed Loser Effects  
6.1. The new method was used to observe first fights [6.1.1-LM]. On average, the first encounter is observed after 2 minutes [6.1.2-LM], the first lunge occurs after 4 minutes and flies establish a dominance relationship after 8 minutes. During the remaining 12 minutes the dominance relationship is reinforced as winners lunge more and more and losers retreat more and more [6.1.3-LM].
6.1.1. Figure1-First fights.pdf: Show the timeline without the text above, but include the text below when the first sentence is said. 

6.1.2. Figure1-First fights.pdf: Move the timeline to the bottom of the screen when the second sentence begins, when “the first encounter is observed after 2 minutes” is said, show the picture of the flies on the left and show the text above 2 min (1st encounter)

6.1.3. Figure1-First fights.pdf: Fill in the remaining text to match the voiceover. After “4 minutes is said” add the fly image in the middle, then add the photo on the right after “8 minutes” is said. 
6.2. The new approach was used to quantify the loser effect, the percentage of losers that lose second fights. During second fights, a significant loser effect is observed when previous losers were paired with familiar winners or with unfamiliar winners for their second fights [6.2.1-LM].
6.2.1. Figure7.pdf: Fade the figure in as the voice over is said. Add two arrows, one to the right of the bar graph pointing to the lost color and the second arrow pointing to the text “lost” in the legend. When “familiar winners” is said in the second sentence, highlight the first column (left) by boxing it in orange and immediately remove the boxing when “unfamiliar winners” is said, and highlight the second (right) column. 
7. Conclusion (said by authors on camera)
7.1. Severine: While attempting this procedure, it is important to remember to perform aggression assays using 6 to 7 day-old male flies that were raised in social isolation.

7.2. Budha: Once mastered, this technique easily allows introduction, monitoring interactions, and separation of flies without handling at all, and induces strong loser effects.
7.3. Severine: The use of dividers to separate flies after first fights allows variation in experimental protocols. It is easy to introduce new opponents in 2econd fights and to observe a loser mentality when losers are paired with unfamiliar winners.
7.4. Budha: With small adjustments in the experimental protocol, the same apparatus can be used to study courtship, locomotion, and most social behaviors displayed by fruit flies. 
7.5. Severine: After watching this video, you should have a good understanding of how to perform aggression assays and how to induce loser effects using pairs of males without handling flies before and during the experiment. 
Provided Media

Insert your media filenames here.
6.2-Figure1-First fights

Fly fighting 1
Fly fighting 2
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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