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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. 2.1, 2.2, 2.3, 2.4, 2.5, 5.6
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? Harvesting the embryos. Follow the described steps.
 Please list 1-2 individual steps to be filmed by their protocol numbers. (Please do not list an entire section.) 5.6 & 5.8
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):

In this paper we describe a detailed and flexible protocol for the maintenance of a fly population cage; an efficient way to regularly produce milligrams to tens of grams of embryos, larvae, pupae, and adult flies. (Intro)

B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Juan Manuel Caravaca: Collected fly stages can be further processed to obtain large quantities of DNA, RNA, proteins, and other cellular components required for biochemistry and molecular biology experiments.
1.2. Juan Manuel Caravaca: A population cage can be time-consuming to set up. However, maintaining a cage over months saves time and enables rapid collection of biological material in a short period. 

Protocol (read by voice talent at JoVE):
2. Starting the Cycle: Seeding Embryos
2.1. To begin, set up the plastic container by cutting out 3, 2 by 2 cm squares in the plastic container lid [2.1.1-MED-TXT]. Add three-quarter inch labeling tape to the four corners of each hole to ensure a tight fit for the foam plugs [2.1.2-CU], and then place one foam plug in each hole [2.1.3-CU].
2.1.1. Over the Shoulder, show talent finishing the last square cut out on the lid, TEXT: Please see accompanying text protocol for detailed guidance including time scales, tips, and formulas
2.1.2. Focus on tape added to each corner being sure to capture the placement of the tape. 
2.1.3. Talent begins inserting foam plugs into the holes. 
2.2. Cover the inside of the plastic container with plastic wrap [2.2.1-MED/CU]. Over this film, add a layer of cotton to cover the bottom of the plastic container and tear away the excess cotton [2.2.2-MED/CU]. 
2.2.1. Over the Shoulder, talent covers container with plastic wrap, capture the tightness that the plastic is wrapped
2.2.2. Over the Shoulder, talent evenly adds a layer of cotton, covering the plastic wrap and removes the excess cotton
2.3. Next, move on to fly food preparation by adding 333 mL of deionized water to a 500 mL beaker [2.3.1-MED]. In a chemical hood, stir the solution with a magnetic bar, and add 167 µl of propionic acid and 1.08 mL of phosphoric acid, from stock solutions [2.3.2-MED-TXT].
2.3.1. Talent adds water to beaker 
2.3.2. Talent is at chemical hood where the beaker has already been placed on the stir plate with the magnet spinning inside. Talent adds propionic acid and phosphoric acid into the beaker. TEXT: 99.96% Propionic Acid, 85% Phosphoric Acid 
2.4. Slowly add 77.5 g of active dry yeast, avoiding big clumps [2.4.1-MED]. After dissolving the dry yeast, add 38.8 g of sucrose last [2.4.2-MED-TXT].
2.4.1. Over the Shoulder, talent adds yeast to beaker. 
2.4.2. Over the Shoulder: Focus on the solution for a beat to show that the yeast is dissolved before the talent adds sucrose to the beaker. TEXT: Add sucrose last as fermentation will begin immediately after sucrose addition
2.5. Immediately after dissolving the sucrose, pour the fresh food over the cotton [2.5.1-MED]. Make sure to cover the cotton evenly before closing the plastic container with the lid to prevent escaped flies from contaminating the food [2.5.2-MED].
2.5.1. Side view, talent removes beaker and pours food over cotton.
2.5.2. Over the Shoulder, talent continues to pour the food of the cotton until it is evenly covered, then closes the container 
2.6. Resuspend 1.5 g of the harvested non-dechorionated embryos from the previous cycle [2.6.1-MED-TXT]. Cut two filter papers in half and distribute the biological mixture evenly over the 4 pieces using a spatula [2.6.2-MED]. 
2.6.1. Side view, talent adds solution to embryos, TEXT: Resuspend in 5 mL of 70 % Ethanol
2.6.2. Over the Shoulder, one filter paper is sitting next an already cut filter paper, talent cuts paper in half, then sets it down before spreading the embryos over the filter paper
2.7. Lay the filter papers on top of the soaked cotton and close the lid [2.7.1-MED]. Finally, incubate the plastic container until the pupal stage [2.7.2-MED/WIDE-TXT]. 
2.7.1. Over the Shoulder, capture the orientation of the filter papers as talent lays them on top of the soaked cotton , then closes the lid
2.7.2. Talent places container in incubator, TEXT: Room Temperature: 24 ºC, Humidity: 35 %
3. Continuation of the Cycle: From Embryos to Flies.
3.1. Monitor the embryos as they become 1st instar larvae [3.1.1-MED]. The resulting larvae will feed on the yeast mixture, growing and molting twice into 2nd and 3rd instar larvae [3.1.2-LM].
3.1.1. Talent inspects the culture
3.1.2. Figures 1B and 1B’. Show Figure 1B, then show Figure 1B’ beside it in a split screen. 
3.2. During the growth period, clean the fly population cage as detailed in the accompanying text protocol [3.2.1-MED]. 
3.2.1. Capture the talent going through the motions of cleaning the cage 
3.3. Four days after the initial setup, observe the larvae pupate [3.3.1-MED]…the larvae will remain in this stage for 4 more days [3.3.2-LM-TXT]. 
3.3.1. Talent retrieves culture and visually inspects it
3.3.2. Figures 1C and 1C’, show Figure 1C, then show figure 1C’ in a split screen,  TEXT: During this phase the pupae will cover the entire cotton surface inside the plastic container
4. Adult Flies
4.1. Autoclave the previously prepared molasses mixture with a stir bar for 30 minutes [4.1.1-MED-TXT]. Cool the mixture and add Tegosept solution to the molasses mixture [4.1.2-MED-TXT].
4.1.1. Talent places molasses mixture in autoclave with stir bar and closes the door, then sets the time to 30, if possible, capture the time in the shot, TEXT: Molasses: In a 1 L flask combine 556.25 mL of deionized H2O, 90 mL of molasses, 22 g of agar
4.1.2. Show the molasses mixture resting on the bench stirring with a magnetic bar inside the chemical hood for a beat, then show talent adding the tegosept solution, TEXT: 9.25 mL of 10 % Tegosept in 95 % EtOH
4.2. Next, pour the mixture into a 21 by 14.5 cm meat tray [4.2.1-MED]. Ensure that the volume is enough to cover 16 trays [4.2.2-MED]. Wait up to 20 minutes for the molasses to solidify and cover each tray with plastic film to avoid drying, then store the trays at 4 ºC until used [4.2.3-MED].
4.2.1. Over the Shoulder, talent pours molasses mixture into one tray
4.2.2. Talent continues to pour molasses into a second tray, pan out to reveal 15 trays besides the first tray ready to be filled with molasses 
4.2.3. Pan across 15 already wrapped trays and reveal the talent finishing covering the 16th tray with plastic film. Talent finishes wrapping tray with plastic film, then places the tray in the refrigerator/cooled storage area 
4.3. Add 200 mL of deionized H2O into a beaker and slowly pour dry yeast while stirring with a spoon [4.3.1-MED]. Stop adding dry yeast when the mixture reaches the consistency of peanut butter to prevent flies from sticking to the food [4.3.2-MED/CU-TXT]. 
4.3.1. Over the Shoulder, talent adds water to beaker and slowly pours dry yeast into beaker while stirring
4.3.2. Over the Shoulder or CU, focus on the consistency of the mixture, TEXT: Do not allow the food solution to solidify
4.4. Remove the plastic film from one molasses tray and cover it with a layer of the fresh prepared wet yeast using a spoon or spatula [4.4.1-MED]. Make sure the entire surface is covered [4.4.2-MED]. Place the cage in the cold room at 4 ºC for up to 30 min, to ensure the flies have stopped flying [4.4.3-MED/WIDE].
4.4.1. Over the Shoulder, talent removes plastic film from tray and covers it with yeast 
4.4.2. Talent shows to camera the entire tray covered with yeast 
4.4.3. Talent walks cage into the cold room  
4.5. While the cage is in the cold room, open the net and carefully add the molasses tray with wet yeast into the cage [4.5.1-MED-TXT]. Close the net and place the cage at room temperature [4.5.2-MED-TXT]. 
4.5.1. Side view, talent is in the cold room, opens the net, and inserts the molasses tray into the cage, TEXT: It may be neater to cover the plate with a tray during insertion, but do not block the molasses tray
4.5.2. Talent closes net, then removes the cage from the cold room and places it into safe room temperature location, TEXT: Change the food plate every 24-48 h to avoid the drying out the yeast
5. End of the Cycle: Harvesting the Embryos
5.1. Two days after eclosion, introduce a new molasses tray with fresh wet food into the cage [5.1.1-MED]. To increase the yield of egg deposition, make the surface of the wet yeast as irregular as possible [5.1.2-MED]. Maintain the cage at room temperature [5.1.3-MED].
5.1.1. Talent exchanges tray (Comment: Move step 5.1.1 under step 5.1.2)
5.1.2. Over the Shoulder, talent uses fingers to make the surface of the yeast irregular 
5.1.3. Talent stores the cage at room temperature 
5.2. When the embryos can be visualized as small white dots they are ready to be collected [5.2.1-CU-TXT]. To harvest the embryos, calm the flies by placing the cage in a cold room for up to 30 minutes [5.2.2-MED]. Prepare the plastic container and the fly food for the next cycle [5.2.3-MED].
5.2.1. Focus on the embryos (small white dots), TEXT: 2-day collection is the recommended for routine maintenance of the fly cage
5.2.2. Talent places cage in cold room 
5.2.3. Talent manipulates plastic container to prepare it for the next food cycle 
5.3. Next, in an 8 L autoclave tray add water to ¼ of the total capacity and add 1 mL of 10% Triton X-100 [5.3.1-MED]. While the cage is in the cold room carefully remove the molasses plate and place it inside a biohazard bag [5.3.2-MED]. 
5.3.1. Side view, talent adds water and triton-x to tray, capture the level of water added to the tray, if possible 
5.3.2. Talent in cold room removes plate and places it into the biohazard bag
5.4. Remove the tray from the bag and submerge it quickly in the detergent solution in the autoclave tray [5.4.1-MED-TXT]…then close the biohazard bag and place the bag in a biohazard container [5.4.2-MED]. 
5.4.1. Follow the tray as talent quickly submerges it in solution, TEXT: Flies will not drown in water that does not contain detergent.
5.4.2. *Film as written
5.5. Use a distilled water gun to wash embryos and yeast off of molasses [5.5.1-CU]. Discard the plates and molasses into a biohazard box [5.5.2-MED].
5.5.1. Focus on the embryos as they are removed from the molasses
5.5.2. *Film as written
5.6. Pour the solution carefully through a three sieve set [5.6.1-CU-TXT]. Wash the clumps on the top level with a distilled water gun until no clumps remain [5.6.2-CU-TXT]. 
5.6.1. Show the solution going through the three sieve set, try to capture the way the three sieve set looks, TEXT: Coarsest sieve 30 on top, 40 in the middle, and 100 on the bottom
5.6.2. Focus on the clumps being washed so that no clumps remain, TEXT: The adult flies and 3rd instar larvae will be retained in sieve 30. 
5.7. Rinse the autoclave tray with distilled water and pour the rinse water through the sieves [5.7.1-CU]. Remove the top sieve [5.7.2-CU]. Most of the 1st and all of the 2nd instar larvae will remain in sieve 40 [5.7.3-CU/ECU]. 
5.7.1. Focus on the autoclave tray, then show the rinse water going through the sieves
5.7.2. Focus on the sieves as talent removes the top sieve and breaks up the remaining clumps 
5.7.3. Show the larvae in sieve 40 
5.8. Remove the second sieve [5.8.1-CU/ECU]. The yellow material in the third sieve is the mixture of embryos and small 1st instar larvae [5.8.2-CU/ECU]. Use the distilled water gun to move all the eggs to one side of the sieve [5.8.3-CU/ECU]…then collect them with a spatula and weigh them [5.8.4-MED-TXT].  
5.8.1. Talent removes second sieve to reveal third sieve
5.8.2. Focus on the yellow material in the sieve
5.8.3. Water moves eggs to one side of the sieve
5.8.4. Over the Shoulder, talent collects larvae and checks their weight, (Comment: If possible, not show the weight of this particular embryo 	collection, since it was a little under the 7 g. This slight lower yield is due to the changes made into the regular fly cycle schedule to fit all the protocol steps in the day of the filming). TEXT: Collection yield of embryos and larvae ranges between 7 and 13 g
5.9. Use 1.5 g to start a new cycle [5.9.1-MED]. Use the rest of the embryos for further processing or discard them [5.9.2-MED/WIDE].
5.9.1. Talent removes 1.5 g from the culture 
5.9.2. Talent begins to make preparations for further processing 
6. Results: Ideal Population Cage Yields  
6.1. Six consecutive cycles were collected from starting material of 1.5 g and yielded an average of 10 g of embryos and larvae per cycle [6.1.1-LM-TXT]. 
6.1.1. Table 1: Fade the table in, TEXT: Average Yield 10 g
6.2. [bookmark: _GoBack]The yields of five consecutive collections 1 hour after adding new food [6.2.1-LM] and 3 consecutive collections 3 h after placing a new molasses plate are shown [6.2.2-LM].
6.2.1. Table 2: Highlight the first five rows in yellow below the titles (Collection numbers 1-5 and length of collection 1) of the table
6.2.2. Table 2: Highlight the three bottom rows of the table in blue

7. Conclusion (said by authors on camera)
7.1. Juan Manuel Caravaca: After watching this video, you should have a good understanding of how to regularly culture a population of Drosophila melanogaster using a fly population cage.   

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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