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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N 

2. Does your protocol include software usage? N

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
Steps 2.3 for feeding assay, 2.8 and 2.11 for Fecundity/fertility assay, 3.4 and 3,5 for Developmental Timing and 4,6 for Lifespan Protocol


4. 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.)
Handling and anesthetizing flies (3,2 and 4,3)

5. Will the filming need to take place in multiple locations? N


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

1.1. Digilio F. Anna: Drosophila melanogaster is a powerful model to evaluate in vivo the potential toxic and endocrine effects of chemicals, such as Endocrine Disruptors, that represent a serious problem for human health and natural environments [1].
1.1.1. INTERVIEW 

1.2. Daniela Cavaliere: Addressing the effects of EDCs on the hormonal life traits of the fly, such as its fecundity, fertility, developmental timing and lifespan, is an easy, cheap and fast way to investigate endocrine disruption in vivo [1]. 
1.2.1. INTERVIEW 

OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.3. Michele Colombo: The fertility, development and lifespan in Drosophila can be affected by several factors that have to be carefully controlled to ensure a successful outcome of these protocols. Therefore, maximum attention in rearing and handling flies is required [1].
1.3.1. INTERVIEW 


1.4. 

Section - Protocol
2. Feeding Assay and Fecundity/Fertility Assay
2.1. To assay the taste of the selected EDC, after anesthetization, transfer 15 young flies from the flybed to 4 parallel vials, containing cornmeal medium mixed with a food coloring [1-TXT]. The control vial contains the solvent alone, and the three other vials are supplemented with different doses of the selected EDCs [2].
2.1.1. WIDE: Talent transfers sleeping flies to 4 vials. TEXT: Isogenic Strain: Oregon R; EDC: Endocrine Disrupting Chemical; Coloring Food: red dye no. 4035 (1 mg/mL)
2.1.2. CU: Talent points to the vial with solvent alone, and the three other vials with EDC. Close up of the flies.
2.2. Keep the vials in a humidified incubator for 1 day, with a natural 12-hour light [1].
2.2.1. MED: Talent puts the vials in an incubator.
2.3. After anesthetizing the flies again, transfer the immobilized flies to a white paper and place it under a stereomicroscope to observe [1]. Compare the abdominal coloring of each treatment group with respect to the control group [2].
2.3.1. MED: Talent transfers flies to a paper and places under a microscope to observe.
2.3.2. SCOPE: Talent compares abdominal coloring of flies.
2.4. To assay the reproductive performance of the flies, prepare three vials of flies for each EDC as parental vials [1], with eight females and four males in 10 milliliters of cornmeal medium supplemented with EE2 [2-LM].
2.4.1. MED: Talent prepares EDC vials with flies.
2.4.2. Figure 3
2.5. For the control, prepare six vials of flies, each with eight females and four males in 10 milliliters of cornmeal medium food supplemented with EE2 (pronounce as E-E-two) solvent [1]. Rear flies in an incubator at 25 degrees Celsius [2]. 
2.5.1. CU: Talent prepares control vials with flies. Close up of the files.
2.5.2. MED: Talent places vials into incubator.
2.6. During their development, avoid overcrowding larvae [1]. After 4 days, invert each vial over an etherizer to remove the parents [2-TXT] and return the vials to the incubator for 5 more days [3].
2.6.1. ECU: Shot of the larvae during development.
2.6.2. CU: Talent removes parent flies. TEXT: Day 4 Author comment: Move step 2.6.2 (remove parent) above step 2.6.1 (shot of larvae)
2.6.3. MED: Talent returns vials to incubator.
2.7. In the late afternoon of day 9, invert each vial over an etherizer [1-TXT] to remove all newly emerged flies from the vials [2] and put the vials in another incubator at 18 degrees Celsius overnight [3].
2.7.1. MED: Talent inverts each vial on the etherizer to discard newly flies. TEXT: Day 9
2.7.2. CU: Talent removes flies from each vial. Close up of the flies.
2.7.3. MED: Talent puts vials in incubator.
2.8. On the morning of day 10, on a Drosophila carbon dioxide Work Station [1-TXT], carefully invert the culture vial to prevent anesthetized flies falling into medium, and insert the rubber tube with a needle into the vial between the cotton stopper and the vial wall [2]. Open the valve to deliver carbon dioxide [3]. 
2.8.1. WIDE: Talent brings one culture vial to a CO2 work station. TEXT: Day 10
2.8.2. CU: Talent inverts the vial and inserts rubber tube. Close up of the needle and the cotton stopper.
2.8.3. MED: Talent opens valve on a station.
2.9. Within a matter of seconds, transfer the flies to a flybed under a microscope [1]. Collect virgin females and young males separately into two groups on the flybed, and randomly subdivide each group of flies in small subgroups [2] with 10 females or 20 males per vial filled with fresh corresponding cornmeal medium [3].
2.9.1. CU: Close up of the sleeping flies. Talent transfers the flies to a flybed under a microscope.
2.9.2. SCOPE: Talent collects flies into two groups, then, subdivide into small groups.
2.9.3. MED: Talent transfers flies to vials.
2.10. Continue incubation, and collect 30 virgin females and 30 males for each EDC, and 90 virgin females and 90 males for control [1]. House these groups of flies at 25 degrees Celsius until they are aged 4 days posteclosion [2]. Then, transfer them into new vials containing fresh corresponding medium every 2 days [3-TXT]. 
2.10.1. CU: Shot of the vials containing more flies.
2.10.2. MED: Talent places the vials into incubator. 
2.10.3. CU: Talent transfers flies. Close up of the files. TEXT: 4 days posteclosion
2.11. Check there are no larvae in the vials of females [1]. Then, label vials with different series of sequential numbers for the following treatment [2].
2.11.1. ECU: Shot of the vials containing females.
2.11.2. MED: Talent labels vials. Focus on the writing.
2.12. After anesthetization, transfer one EE2 solvent-treated female into a small vial containing fresh cornmeal tomato medium without EE2 and add one EE2 solvent-treated male [1] for the control cross [2-LM]. 
2.12.1. CU: Talent transfers two flies into a vial. Close up of the flies. Videographer: Take multiple shots, as this will be used later.
2.12.2. Figure 3 – Video editor: emphasize Step 5, and emphasize right bottom Ctrl-female x Ctrl-male
2.13. Pair EE2-treated male with EE2 solvent-treated female [1-LM], or EE2-treated female with EE2 solvent-treated male for each treatment [2-LM]. House 20 single crosses at 25 degrees Celsius [3].
2.13.1. Figure 3- video editor: emphasize Step 5, and emphasize right top EDC-male x Ctrl-female
2.13.2. Figure 3- video editor: emphasize Step 5, and emphasize the middle EDC-female x Ctrl-male
2.13.3. MED: Talent transfers vials into incubator.
2.14. Transfer each mating pair to fresh cornmeal tomato medium vials without EDC every day for the subsequent 10 days [1]. Visually inspect each vial every day for the eggs [2] and report their number on the fertility spreadsheet [3].
2.14.1. Use 2.12.1.
2.14.2. ECU: Talent shows the vial with eggs.
2.14.3. MED: Talent operates on the computer. Videographer: Take multiple shots, as this will be used later.
2.15. In each vial, check closely for newly emerged flies [1], and record the daily number of adult progenies over the 10-day period [2]. After 10 days from the initial mating, remove the parents from the last serials of vials [3-TXT].
2.15.1. ECU: Talent shows the vial with newly emerged flies.
2.15.2. Use 2.14.3.
2.15.3. MED: Talent removes parent flies from vials. TEXT: Day 10 
3. Developmental Timing - Eclosion Assay Protocol 1
3.1. In Eclosion assay protocol, first, for each treatment group, set up 10 vials of young, healthy flies less than 2 days old, each with six females and three males in 10 milliliters of cornmeal food without EDC [1]. Rear the flies on food for 24 hours, and allow them to mate [2].
3.1.1. MED: Talent sets up 10 vials with flies.
3.1.2. ECU: Close up of the flies on food in the vials.
3.2. Then, prepare another 10 parallel vials per treatment group with 10 milliliters each of fresh cornmeal food supplemented with different EDC concentrations or the EE2 solvent alone for the control [1]. Transfer the mated flies to these new vials [2]. 
3.2.1. MED: Talent labels respective vials.
3.2.2. MED: Talent transfers mated flies to new vials.
3.3. Make a developmental spreadsheet to record the different series [1-LM]. Allow the flies to lay eggs for 16 hours. Then, remove the parents from the vials [2]. Incubate the vials at 25 degrees Celsius for 3-4 days [3] or until wandering larvae are visible [4].
3.3.1. Figure 4- video editor: show the spreadsheet only.
3.3.2. CU: Talent shows one vial with eggs and then removes parent flies.
3.3.3. MED: Shot of the vials in the incubator.
3.3.4. ECU: Shot of wandering larvae in one vial.
3.4. Every day, count the number of new pupae in each vial by writing a number in sequence by each pupa on the outside of the vial to avoid counting the same pupa twice [1]. Report the number of newly emerged pupae for 3 to 4 days. or until no more pupae form [2].
3.4.1. CU: Talent marks on the vial to count pupa.
3.4.2. [bookmark: _GoBack]
3.5. Starting from day 9, count the number of emerging adults daily until no more adults emerge [1]. Report it on the developmental spreadsheet, and perform the rest of the Eclosion assay according to the manuscript [2].
3.5.1. CU: Talent shows the vial with adults.
3.5.2. SCREEN: Talent records in the spreadsheet.
4. Lifespan Protocol
4.1. In the lifespan protocol, first set up 20 vials with eight females and four males each filled with 10 milliliters of cornmeal food, and house them at 25 degrees Celsius [1]. After 4 days, discard the flies and place the vials back into the incubator [2-TXT].
4.1.1. MED: Talent sets up 20 vials, and places the vials into incubator.
4.1.2. MED: Talent discards the flies and places the vials back into incubator. TEXT: Day 4
4.2. In the late afternoon of day 9, remove all newly emerged flies from the vials [1-TXT] and return the vials to the incubator [2]. 
4.2.1. ECU: Talent shows the vial with a few adults. TEXT: Day 9
4.2.2. MED: Talent discards the flies and places the vials back into incubator.
4.3. After 16 to 24 hours, divide 250 1-day old adult flies of both sexes into four groups under light carbon dioxide anesthetization [1], and transfer them to 250 milliliter bottles containing adult medium food, three supplemented with different EDC concentrations and one with the EE2 solvent alone [2-TXT].
4.3.1. SCOPE: Talent divides flies into four groups.
4.3.2. MED: Talent transfers flies into four bottles. TEXT: 1st day of adulthood
4.4. Maintain the flies at 25 degrees Celsius for 2 to 3 days to allow them to mate [1]. Then, sort each cohort of flies by sex into two groups [2]. For each sex per each treatment, randomly subdivide each group into five parallel vials at a density of 20 individuals per vial [3-TXT].
4.4.1. MED: Talent places the bottles into incubator.
4.4.2. CU: Shot of the flies in two groups.
4.4.3. CU: Talent divides the flies into five vials. TEXT: Avoid long exposure time to CO2.
4.5. Prepare a lifespan spreadsheet in which the number of dead flies is subtracted from the number of surviving flies from the previous transfer so that the number of survivors at each transfer is automatically obtained [1].
4.5.1. SCREEN: Talent shows the number of dead flies, number of surviving flies, and number of survivors accordingly.
4.6. After 3 days, transfer the flies without anesthesia to new vials containing the corresponding food [1] at the same time and check for death [2]. Record the age of the flies and the number of dead flies [3]. Repeat the transfer every 3 days until all flies die [4-LM].
4.6.1. MED: Talent transfers flies.
4.6.2. ECU: Talent check for death. Close up of the vials.
4.6.3. SCREEN: Talent records age and number of dead flies.
4.6.4. Figure 5 – video editor: emphasize the middle part with the two blue parentheses




Section – Results
5. Results: Lifespan Curves
5.1. In this experiment, lifespan curves were plotted as the cumulative survivorship versus the elapsed days for each EDC concentration and the control [1].
5.1.1. Figure 6
5.2. For the control, after a long initial period in which the survivorship curve remained relatively high, it declined exponentially after about 60 days [1]. Following EDC exposure, the survivorship curve of the treated flies was affected significantly and started dramatic declining after 36 days [2]. 
5.2.1. Figure 6 – Video editor: emphasize the chart on the right, emphasize the blue line and emphasize at 60 days.
5.2.2. Figure 6 – Video editor: emphasize the chart on the right, emphasize the green line and emphasize at 36 days.

Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Daniela Cavaliere: It is advisable that the parallel vials under analysis should be very similar. Otherwise it will be difficult to understand which to discard. Therefore, we suggest to have great care and good experimental practice and to use large sample sizes [1].
6.1.1. Use 3.5.1
6.1.2. INTERVIEW
6.2. F. Anna Digilio: Following this procedure it is also possible to evaluate the transgenerational impact of selected EDC as well as to test the potential additive effects of a mixture of different EDCs [1]. 
6.2.1. INTERVIEW
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