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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 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.

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. 2.4 to 2.8 (2.4, 3.1, 3.5, 3.6)
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 to be filmed by their protocol numbers. (Please do not list an entire section.) All steps are quite simple
E.  Will the filming need to take place in multiple locations? (Y/N) ___No____ 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 high-throughput assay is to provide a simple, efficient, and scalable platform to identify genes and neurons that control a simple choice behavior in Drosophila. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Bin Gou: The main advantage of this technique is that it can efficiently assay egg-laying choice at single-animal resolution and in a high throughput manner.   

Protocol (read by voice talent at JoVE):

2. Fly Preparation

2.1. To begin the experiment, place 8 females and 6 males into a narrow food vial filled with standard fly media [2.1.1-MED-TXT].  
2.1.1. Over the Shoulder, talent is at bench with flies already prepared to place into vial and moves them into food vial, TEXT: Set incubator at 25 °C and 65 % humidity throughout experiment unless instructed otherwise 
2.2. 2-3 days after female eclosion [2.2.1-MED/CU], make fresh yeast paste by mixing 6 g of active yeast with 10 mL of 0.5 % proprionic acid [2.2.2-MED]. Use a spatula to apply the yeast paste onto the sidewall of the food vials [2.2.3-MED/CU]. 
2.2.1. Talent analyzes side of food vial to check on stage of flies

2.2.2. [mis-slated 2.2.1 take 1] Talent has ingredients ready to mix on bench and combines them. If possible, capture the labels of the ingredients in the shoot and capture the talent adding them one by one. 

2.2.3. [combined with 2.2.2] Side view, focus on the food vial as the yeast is applied to the sidewall of the vial. 

2.3. Next, place 30 previously collected eclosed females and 20 males into the vials [2.3.1-MED/CU]. 
2.3.1. Show flies ready to be transferred then talent moving them into vials. 
2.4. After 4 days, check the surface of the food medium [2.4.1-MED]. If the surface is wet from the larvae actively burrowing in the food, then the female flies are ready for egg-laying experiments [2.4.2-CU/ECU]. 
2.4.1. Talent removes food from storage location and visually inspects it

2.4.2. Show the wet food surface and larvae in the food, if possible 
3. Chamber Construction, Assembly, & Assay Setup

3.1. Continue with the experiment by obtaining previously constructed acrylic egg-laying chambers [3.1.1-MED/WIDE-TXT]. Insert plastic sheets into the top, loading a piece of the chamber to serve as the bottom surface [3.1.2-MED]. 
3.1.1. Talent moves egg-laying chambers to location for use, TEXT: See accompanying text protocol for acrylic egg-laying chamber details

3.1.2. [combined with 3.1.1] Over the Shoulder, focus on the parts loaded into the top of the chamber and the area of the apparatus as the talent obtains the plastic sheet then loads them
3.2. Next, anesthetize the females on a CO2 pad [3.2.1-CU/ECU] and load them individually into each egg-laying arena [3.2.2-CU/ECU]. Allow the flies 30 minutes to recover from the CO2 and to acclimate to the new environment [3.2.3-CU/ECU].  
3.2.1. Focus on the flies on the pad becoming immobile 

3.2.2. [combined with 3.2.1] Focus on the flies as the talent moves them into at least two different arenas

3.2.3. Capture the flies regaining consciousness and becoming mobile 
3.3. While the flies are adjusting, fill a tube with agarose up to the 10 mL mark [3.3.2-CU/ECU] …then prepare a 150 mM sucrose substrate, by placing 750 μl of 2 M sucrose solution into the tube [3.3.1-MED/CU]. Keep a bottle of melted 1 % agarose in a water bath [3.3.3-MED-TXT]. 
SWITCH ORDER OF 3.3.1 AND 3.3.2
3.3.1. [3.3.1 to 3.3.3 combined] Talent manipulates pipetteman and transfers sucrose solution to tube, if possible capture label in the shot

3.3.2. Show the tube being filled up to the 10 mL mark 

3.3.3. Side view, talent places bottle of agarose in water bath, if possible, capture the temperature setting, TEXT: Set water bath at 55 °C

3.4. Prepare the plain substrate in the same manner but replace the sucrose solution with distilled water [3.4.1-MED]. 
3.4.1. Talent goes through the motions of preparing the solution, but there is a bottle of distilled water in the background in place of the sucrose solution

3.5. Next obtain the substrate piece of the chamber and pipette 1000 μL of the agarose substrate into each trough [3.5.1-MED]. Set the agarose aside to solidify for 30 minutes [3.5.2-MED]. 
3.5.1. Over the Shoulder, talent grabs substrate piece then pipettes agarose substrate into at least two troughs 

3.5.2. [combined with 3.5.1] Talent moves substrate piece to safe temporary storage area
3.6. Once the agarose substrates and flies are ready, assemble all three pieces of the egg-laying chamber and then take out the plastic sheets [3.6.1-MED]. Place the chambers in fly incubators overnight [3.6.2-MED].
3.6.1. Side view, talent visually inspects substrates and flies (beside apparatus piece(s)) then assembles egg-laying chamber and takes out the plastic sheet
3.6.2. *Film as written
3.7. Anesthetize females by injecting CO2 into the chamber [3.7.1-MED]. Disassemble the chamber and discard the anesthetized flies [3.7.2-MED]. Finally, take pictures of the eggs for recordkeeping [3.7.3-MED].
3.7.1. Focus on chamber and show flies knocking out
3.7.2. [combined with 3.7.1] Over the Shoulder, talent takes chamber apart and discards flies 

3.7.3. Talent takes photos, if possible, try to capture what kind of photos the talent is taking
4. Results: Female Flies Egg-Laying Preferences 
4.1. The preference index, or PI, was calculated as the number of eggs laid by female flies when given a choice between a plain substrate and a sucrose-containing substrate [4.1.1-LM]. Females robustly preferred the plain substrate for egg-laying [4.1.2-LM]. 
4.1.1. Figures 2A & 2B: Split screen of images side by side with all text and the boxes. Highlight the “P”s in green when “plain is said, and highlight the “S”s in red when “sucrose-containing” is said. 

4.1.2. Figure 2C: Display the graph with all text. When “preferred” is said zoom or show only the plain side of the graph, if possible. 
5. Conclusion (said by authors on camera)
5.1. Bin Gou: Following this procedure, other methods like video recording or optogenetics can be performed in order to answer additional questions like how the flies behave prior to depositing each egg.   
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 are included in the email accompanying the finalized script.
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