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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? N
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.8., 3.4., 4.5., 4.10.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
n/a
5. Will the filming need to take place in multiple locations (greater than walking distance)? N

Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length (30 words maximum) and clarity.

1.1. Daxiang Yang: It can be challenging to transfer and immobilize fruit flies. Using these techniques and tools, you can make routine fly transfer and immobilization easier [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Daxiang Yang: The materials needed to make these tools are inexpensive and easy to obtain and virtually any teaching or research lab can make them with ease [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera 


Section - Protocol	Comment by Bridget Colvin: Author: Only some of the suggested new steps were able to be added, because your protocol is at the maximum number of shots allows (60 shots).
2. Material and Tool Preparation
2.1. Before beginning the procedure, use an electric soldering iron to make a hole in the centers of two sponge plugs that are larger than the internal diameter of the vials that will be used to transfer the flies [1].
2.1.1. WIDE: Talent making hole in plug(s), with vials for fly transfer visible in frame

2.2. Next, use a sharp knife to cut one 1-mililliter micropipette tip transversely in half [1] and to cut 1.5 centimeters off of the tip of a second 1-milliliter micropipette tip [2].

2.2.1. Tip being cut in half 
2.2.2. Tip being cut off 

2.3. Glue the pieces of the two pipette tips together with an all-purpose adhesive [1] and insert a funnel into one sponge plug [2]. 

2.3.1. Pieces being stuck together, with adhesive container visible in frame
2.3.2. Funnel being inserted into plugs

2.4. Then insert the elongated micropipette tip into the other sponge plug [1] and cap the pipette tips with individual 100-microliter microcentrifuge tubes [2].

2.4.1. Tip being inserted into plug
2.4.2. Tip being capped

2.5. To prepare the microdissection needles, select insect pins that match the diameters of the lead refills of ergonomic mechanical pencils [1-TXT] and use a pair of pliers to cut off the wide ends of the pins [2].

2.5.1. Testing testing pin diameter in pencil TEXT: e.g., 0.5- or 0.7-mm diameter
2.5.2. Pin being cut

2.6. Then file the cuts flat [1] and replace the lead in the pencils with the modified pins [2].

2.6.1. Pin being filed
2.6.2. Pin being added to pencil

2.7. To prepare a Drosophila egg collection cage, use a snap cutter to cut a soft, plastic, 500-milliliter drink bottle approximately 2/3 down the bottle [1] and use tape to secure a strip of card paper around a 60-millimeter-diameter apple juice plate [2].

2.7.1. Bottle being cut Videographer: Important step
2.7.2. Card paper being taped Videographer: Important step

3. Adult Fly Transfer

3.1. To transfer the adult flies from between vials, carefully check the stem of the funnel in the funnel stopper [1] and the tip of the pipette in the tip-stopper [2-TXT]. 

3.1.1. WIDE: Talent checking funnel stopper
3.1.2. Talent checking tip stopper TEXT: Use air blower to clear out files from stoppers as necessary

3.2. Tap down the flies in the first vial [1] and replace the plug with a tip-stopper [1].

3.2.1. Talent tapping down flies
3.2.2. Plug being replaced

3.3. Plug the second vial with a funnel-stopper [1] and place the first vial over the second vial such that the pipette tip end of the tip-stopper is inserted into the funnel opening of the funnel-stopper [2].

3.3.1. Vial being plugged
3.3.2. Vial being placed/tip being inserted into funnel

3.4. Knock the edge of the first vial to allow the flies to slip out of the pipette tip [1] and through the stem of the funnel into the second vial [2].

3.4.1. Edge being knocked/flies slipping into pipette tip Videographer: Important step
3.4.2. Flies slipping out of funnel into vial Videographer: Important step

3.5. If any old food in the first vial becomes less compact and drops when the vial is inverted [1], invert the second vial over the first vial and allow the flies to crawl up into the second vial [2].	Comment by Daxiang Yang: Vial B is plugged with an F-stopper, so the flies crawl up into it can not escape.
Vial A is plugged with or without a T-stopper.


3.5.1. Food dropping
3.5.2. Vial B being inverted over vial A/flies crawling up into vial B

3.6. When the desired number of flies has been transferred, separate the tip-stopper from the funnel-stopper [1] and replace the tip-stopper with the original plug [2-TXT].

3.6.1. Stoppers being separated
3.6.2. Plug being placed TEXT: Cap T-stopper w/ 200-microliter microcentrifuge tube between consecutive transfers

3.7. Then replace the funnel-stopper in the second vial with an appropriate plug [1].
 
3.7.1. Plug being placed


4. Chill Immobilization

4.1. For adult fruit fly immobilization by chilling, place a re-freezable icepack that has been chilled at minus 20 degrees Celsius for at least 24 hours at room temperature [1] and chill an empty vial in crushed ice [2].

4.1.1. WIDE: Talent placing pack at RT
4.1.2. Vial being placed onto ice

4.2. Twenty minutes later, slightly moisten a piece of non-aseptic medical gauze that is slightly smaller than the chilled ice pack with running water [1] and place the gauze onto the surface of the icepack so that the gauze clings closely to the surface of the pack [2].

4.2.1. Gauze being moistened
4.2.2. Gauze being placed onto icepack

4.3. Next, use a piece of absorbent paper to wipe the water from the chilled, empty vial [1] and transfer the adult flies that need to be immobilized into the vial [2].

4.3.1. Talent wipe the chilled empty vial with absorbent paper
4.3.2. Talent transferring flies   

4.4. When all of the flies have been transferred, cover the chilled vial [1] and knock the vial against the crushed ice 2-3 times to tap all of the flies to the bottom of the vial
[2].

4.4.1. Talent covering vial
4.4.2. Vial being tapped/flies falling to bottom of vial

4.5. The flies will immediately become immobilized [1].

4.5.1. Shot of inactive flies at bottom of vial Videographer: Important step

4.6. Place the vial back on the ice for 1 minute [1] before pouring the flies onto the gauze covering the ice pack [2-TXT].

4.6.1. Talent setting timer, with vial on crushed ice visible in frame
4.6.2. Flies being poured onto gauze TEXT: Flip swelled ice pack onto flat side on towel as necessary 

4.7. Then use a paint brush to spread out the overlapping flies [1].

4.7.1. Flies being spread 

4.8. To examine the immobilized flies under a stereomicroscope, remove the stage clips from the dissecting microscope [1] and cover the stage with a piece of plastic film [2].

4.8.1. Talent removing clips
4.8.2. Film being placed

4.9. Place the icepack onto the stage [1] and turn on the cold light source of the microscope as available [2].

4.9.1. Icepack being placed onto stage
4.9.2. Talent selecting light

4.10. Then focus the stereomicroscope and move the icepack until the chilled flies can be seen clearly [1]. 

4.10.1. LAB MEDIA: To be provided by Authors: Flies coming into focus on ice pack Videographer: Important step TEXT: Flies are kept immobile by ice pack and dry by gauze	Comment by Bridget Colvin: Authors: Please upload the requested movie file to your project page.

4.11. After viewing the flies, transfer each fly by the wing into a new culture vial [1].

4.11.1. Talent placing fly into vial covered with an F-stopper

5. Adult Drosophila Microwave Euthanasia

5.1. To microwave sacrifice the adult files for counting, sorting, or discarding, transfer the adult flies of interest into an empty vial [1] and cover the vial with a Petri dish [2].

5.1.1. WIDE: Talent placing vial over vial
5.1.2. Talent covering vial

5.2. Next, invert the vial inside a microwave [1] and heat the vial at standard temperature for 80 seconds [2]. The dead flies will drop into the Petri dish [3].

5.2.1. Talent placing inverted vial into microwave
5.2.2. Talent setting microwave
5.2.3. Shot of dead flies in Petri dish
 
5.3. Wearing protective work gloves, pour the flies onto a white paper card [1] and transfer the card under a stereomicroscope for examination and/or counting with the previously-prepared microdissection needles [2].

5.3.1. Flies being poured onto card
5.3.2. Talent at microscope, examining flies with needles

5.4. The flies can be discarded at the end of the examination [1].

5.4.1. Talent discarding files

6. Bottle-Shaped Egg Collection Cage Transfer

6.1. For bottle-shaped egg collection cage transfer, insert the modified egg collection cage bottle into the apple juice plate [1] and use a strip of paraffin film to seal the joint around the two components [2]. 	Comment by Bridget Colvin: Authors: Since these are the materials that you will demonstrate preparing, it will make more sense to the viewers to show the same pieces being used here.

Dr. Colvin, I have designed and made an acrylic bottle-shaped small egg collection cage, how about I demonstrate this cage at the end of this section so the audiences who like to make the cages themselves can see a ready-made cage ?     	Comment by Bridget Colvin: Author: You demonstrate the bottle preparation in step 2.7.

6.1.1. WIDE/CU: Talent adding bottle onto plate Videographer: Shot will be used again
6.1.2. Plate and bottle being sealed

6.2. Next, plug the cage with a funnel-stopper [1] and invert the culture vial onto the stopper [2].

6.2.1. Talent plugging cage with F-stopped
6.2.2. Vial being inverted onto F-stopper, with culture vial plug visible in frame Videographer: Shot will be used again

6.3. Then add the flies to the cage through the funnel stopper [1] before plugging the cage with the culture vial stopper [2].

6.3.1. Flies being added to cage
6.3.2. Cage being plugged

6.4. To change the food, transfer the flies to an empty vial [1] before replacing the apple juice plate with a new plate [2].

6.4.1. Cage being inverted over a vial plug with an F-stopper Videographer: Shot will be used again
6.4.2. Use 6.1.1. CU plate being added to bottle

6.5. Then transfer the flies from the vial back to the cage [1].

6.5.1. Use 6.2.2. Vial being inverted over cage

6.6. At the end of the egg collection, transfer the flies into an empty vial [1] before transferring the flies into several new culture vials [2].

6.6.1. Use 6.4.1. Cage being inverted over an empty vial
6.6.2. Talent transferring flies to culture vial, with multiple culture vials visible in frame


Section – Results
7. Results: Representative Effects of Killing Agents on Drosophila Carcass Weight and Body Characteristics 
7.1. Using this modified chill anesthetizing methods, the flies are kept immobile on the icepack and the medical gauze that absorbs the condensing water, keeping the flies dry and allowing phenotyping or handling of the chilled flies with ease [1]. 
7.1.1. LAB MEDIA: Figure 2
7.2. At a room temperature of 25 degrees Celsius, the temperature of the surface of a chilled, hard icepack [1] increases dramatically from minus 19 degree Celsius [2] to minus 2 degrees Celsius within 20 minutes [3], quickly reaching a plateau that is safe for both old and newly hatched flies [4].
7.2.1. LAB MEDIA: Figure 3
7.2.2. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize -19.02 data point
7.2.3. LAB MEDIA: Figure 3: JoVE Video Editor please -2.07 data point
7.2.4. LAB MEDIA: Figure 3: JoVE Video Editor please emphasize data line from -2.07 to 0.72
7.3. Microwave dielectric heating is a faster, more convenient agent [1] for killing adult flies compared to over-etherizing [2] and deep freezing [3]. 
7.3.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Heat: me used to kill flies data cell
7.3.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Chill: me used to kill flies data cell
7.3.3. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Ether: me used to kill flies data cell

7.4. Similar to over-etherized flies [1], microwaved flies extend their wings at right angles from the body [2].

7.4.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize wings of ether flies
7.4.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize wings of microwave flies

7.5. Generally, fly carcasses killed by microwaving are significantly lighter in weight [1] than those killed by ether or freezing [2], but the heat does not distort the body shape, and the carcasses do not become crisp or turgid [3].

7.5.1. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Female and Male Weight: Heat data cells 
7.5.2. LAB MEDIA: Table 1: JoVE Video Editor please emphasize Female and Male Weight: Chill and Ether data cells 
7.5.3. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize microwave fly body shapes

7.6. The body color, eye color, and wing shape of the microwaved flies [1] are also similar to those killed by ether or freezing [2] and there are no significant differences in the wing area, length, or width of the flies killed by any of the three agents [3].

7.6.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize body color, eye color, and wing shape of microwave flies when mentioned
7.6.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasize ether and chill files
7.6.3. LAB MEDIA: Table 1: JoVE Video Editor please emphasize all Female and Male Wing data columns




Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Daxiang Yang: Be sure to squeeze as much water out of the moistened gauze as possible before placing it onto the icepack and to make sure that the gauze clings closely to the icepack (Step: 4.2) [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Daxiang Yang: It is also important to wipe the condensed water off of the chilled empty vial before you transfer flies into the vial (Step :4.3) [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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