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Author Questionnaire:
1. Microscopy: Does your protocol require JoVE to film through your microscope? 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? 
2.2., 2.5., 3.5., 4.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.7., 2.8. In order to ensure success make sure not to be forceful when opening the head capsule and searching for the eye-brain complex. 
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.

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

1.1. Miles DeAngelis: This protocol is significant because it is an efficient method for the isolation of Drosophila pupal eye tissue for multiple downstream applications [1].

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

1.2. Miles DeAngelis: The main advantage of this technique is that it allows the quick dissection of a large number of pupal eyes without damaging the tissue [1].

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

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

1.3. Ruth Johnson: Dissection of the Drosophila pupal retina will be challenging for novices. Practicing the technique is the best way to improve the speed of the dissections and the quality of results [1].

1.3.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera

Section - Protocol
2. Eye-Brain Complex Dissection
2.1. After placing the Drosophila pupae onto a black dissecting dish [1], lay a fresh piece of double-sided tape onto the dissecting dish away from the pupae [2] and use a pair of forceps to carefully place the pupae dorsal side up onto the tape [3-TXT].
2.1.1. WIDE: Talent scraping pre-pupae from tube onto dish
2.1.2. MED: Talent placing tape onto dish
2.1.3. CU: Pupae being placed onto tape TEXT: Ensure pupae adhere well to tape
2.2. Place the dish under a stereomicroscope [1] and use forceps to remove the operculum of each pupa [2].
2.2.1. MED: Talent placing dish under microscope Author comment: This shot was taken, but probably isn’t needed since the prior shots are under the microscope. 
2.2.2. LAB MEDIA: To be provided by Authors: Operculum being removed 
2.3. Use microdissection scissors to slice each pupal case [1] allowing it to be flapped open to reveal the head, thorax, and anterior abdominal segment and [2] secure the edges of the pupal case to the double-sided tape [3].
2.3.1. LAB MEDIA: To be provided by Authors: Pupal case being incised
2.3.2. LAB MEDIA: To be provided by Authors: Pupal case being flapped open
2.3.3. LAB MEDIA: To be provided by Authors: Case being secured with tape  Author comment: All of 2.3.1-2.3.3 are in one movie
2.4. Pierce the abdomen of each pupa with sharp forceps [1] and remove the pupa from its pupal case [2].
2.4.1. LAB MEDIA: To be provided by Authors: Abdomen being pierced
2.4.2. LAB MEDIA: To be provided by Authors: Pupa being removed Author comment: Both of 2.4.1 and 2.4.2 are in one movie
2.5. Place the pupa on the dissection dish away from the tape [1] and cover the pupa with 400 microliters of ice-cold PBS [2-TXT].
2.5.1. CU: Pupa being placed in dish
2.5.2. CU: Pupa being covered with PBS TEXT: Repeat for each pupa
2.6. When all of the pupae have been removed from their pupal cases [1], use forceps to grasp each one by the abdomen [2] and use the microdissection scissors to make one clean cross-sectional incision through the thorax cutting the pupae in half [3].
2.6.1. Shot of talent decapitating pupae Author comment: We felt this shot made more sense here and filmed it as such. 
2.6.2. LAB MEDIA: To be provided by Authors: Pupa being grasped
2.6.3. LAB MEDIA: To be provided by Authors: Thorax being incised  Author comment: 2.6.2 and 2.6.3 have been uploaded as one movie
2.7. Using two pairs of fine forceps, grasp the cut-edges of each thorax epithelium [1] and gradually tear open the thorax and head capsule, exposing the eye-brain complex and the surrounding fat tissue [2].
2.7.1. LAB MEDIA: To be provided by Authors: Edges being grasped
2.7.2. LAB MEDIA: To be provided by Authors: Thorax then head capsule being torn open  Author comment: 2.7.1 and 2.7.2 have been uploaded as one movie
2.8. Then, without grasping the tissue, use forceps to guide each translucent, off-white, dumbbell-shaped eye-brain complex away from the remnants of the head capsule [1-TXT].
2.8.1. LAB MEDIA: To be provided by Authors: Shot of eye-brain complex, then complex being moved away from head capsule
3. Tissue Processing for Immunofluorescence
3.1. After dissecting 6-10 pupae, cut a micropipette tip with a clean razor blade to a diameter of about 1 millimeter [1] and lubricate the tip with a mixture of PBS and fat [2].
3.1.1. WIDE: Talent cutting micropipette tip
3.1.2. MED: Talent pipetting PBS/fat into tip
3.2. Use the lubricated pipette tip to transfer the eye-brain complexes to one well of a 9-well glass dish containing 400 microliters of PBS on ice [1] and then transfer the tissue in 20 microliters of PBS into at least 250 microliters of fixative for a 35-minute incubation on ice [2].
3.2.1. MED: Eye-brain complexes being added to PBS, with PBS container label visible in frame. 
3.2.2. MED: Eye-brain complexes being transferred to fixative, with fixative container label visible in frame. Also included footage of fix being decanted, and the transfer back to the ice. 
3.3. At the end of the fixation, use the same pipette tip to transfer the tissue into a third well containing 400 microliters of fresh PBS for 5-10 minutes on ice [1].
3.3.1. MED: Talent placing tissues into well, with PBS container visible in frame
3.4. To block any non-specific antibody binding, transfer the eye-brain complexes into 400 microliters of PBS + triton X for a 10-60-minute incubation on ice [1]. 
3.4.1. CU: Tissue being added to well, with PBT container label visible in frame
3.5. At the end of the incubation, aliquot 10 microliters of the primary antibody solution into the necessary number of wells of a 72 well micro-well plate [1-TXT] and use a P10 (P-ten) air displacement micropipette with a modified 0.5-millimeter tip lubricated with PBS + triton X [2] to transfer no more than 5 eye-brain complexes in no more than 3 microliters of PBS into each well of antibody solution [3].
3.5.1. MED: Talent adding antibody to well(s), with antibody container(s) visible in frame TEXT: See text for antibody preparation details 
3.5.2. MED: Talent lubricating pipette tip, with stock PBT container visible in frame
3.5.3. CU: Complexes being added to well
3.6. After an overnight incubation at 4 degrees Celsius [1], wash the samples two times in 400 microliters of PBS + triton X in one well of a 9-well glass dish for 5-10 minutes per wash [2].
3.6.1. MED: Talent removing tray from 4 °C storage
3.6.2. MED: Talent adding tissue to 9-well dish
3.7. After the third wash, transfer the tissue into 100 microliters of an appropriate secondary antibody solution for 2 hours at room temperature protected from light [1] followed by three, 5-10-minute washes in 400 microliters of PBS + triton X [2] and one was in PBS [3].
3.7.1. MED: Talent adding complexes to well, with antibody container(s) visible in frame
3.7.2. CU: Tissue being placed into PBT, with PBT container label visible in frame
3.7.3. [Added Shot] CU: Tissue being placed in PBS
3.8. Then equilibrate the samples in 200 microliters of mounting medium for 1-2 hours. [1] [2].
3.8.1. MED: Talent adding sample to mounting medium, with medium container visible in frame
3.9. At the end of the incubation, transfer the samples to a microscope slide [1] and use a sturdy tungsten needle to pin an eye-brain complex to the slide under a dissecting microscope [2].
3.9.1. MED: Talent placing sample onto slide
3.9.2. CU: Tissue being pinned to slide 
3.10. Then use a fine tungsten needle to slice each eye away from its associated optic lobe [1] and to maneuver each eye to the surface of the microscope slide so that the basal surface of the eye is adjacent to the slide [2].
3.10.1. LAB MEDIA: To be provided by Authors: Eye(s) being sliced
3.10.2. LAB MEDIA: To be provided by Authors: Eye being maneuvered with basal surface adjacent to slide Author comment: 3.10.1 and 3.10.2 are combined into one movie
3.11. Then apply a clean coverslip over the samples and seal the coverslip with nail polish [1-TXT].
3.11.1. CU: Coverslip being painted TEXT: Immediately image or store at 4 °C
4. Tissue Processing for Western Blotting
4.1. To prepare pupal eye tissue for western blot analysis, first dissect 10-16 pupae as previously demonstrated in two batches 10-15 minutes apart in PBS supplemented with protease and phosphatase inhibitors [1]. 
4.1.1. WIDE: Talent at microscope, dissecting pupa
4.2. After briefly rinsing the isolated eye-brain complexes two times in individual wells of a 9-well glass dish on ice in 400 microliters of PBS plus inhibitors [1], transfer all of the eye-brain complexes into 400 microliters of ice-cold PBS plus inhibitors decanted onto a clean black dissecting dish [2].
4.2.1. MED: Talent placing complex into PBS+pi on ice, with PBS+pi container visible in frame 
4.2.2. MED: Talent adding samples into dish, with PBS + inhibitors container visible in frame
4.3. Under a dissecting microscope, use a sturdy tungsten needle and a fine razor blade to cleanly cut each eye from the optic lobe [1] and use a lubricated tip to transfer the eye-brain complexes into 5 microliters of PBS plus inhibitors into a 500-microliter microcentrifuge tube on ice [2-TXT].
4.3.1. LAB MEDIA: To be provided by Authors: Eye being cut from optic lobe TEXT: Alternative: Cut eyes w/ microdissecting scissors
4.3.2. MED: Talent adding tissue to tube
4.4. Then add 5 microliters of western tissue lysis buffer [1] and 10 microliters of 2x concentrated protein sample buffer to the tube [2].
4.4.1. MED: Talent adding WTLB to tube, with WTLB container visible in frame
4.4.2. MED: Talent adding protein sample buffer to tube, with protein sample buffer container visible in frame
5. Tissue Processing for RNA Extraction
5.1. To process the eye-brain complexes for RNA extraction, wearing gloves, clean the benchtop, microscope, dissection tools, and black dissecting dishes with 70% ethanol [1] and RNase decontamination reagent [2].
5.1.1. WIDE: Talent cleaning benchtop, with microscope, tools, dish, and ethanol container visible in frame
5.1.2. MED: Talent cleaning microscope with RNase decontamination reagent container visible in frame
5.2. After allowing the area to dry, dissect a total of 30-40 pupae in batches of 6-8 [1-TXT]. 
5.2.1. MED: Talent at microscope, dissecting pupa TEXT: Dissect each batch in ≤20 min and transfer each to a 9-well dish on ice filled with ice-cold nuclease-free PBS.
5.3. After each batch of eye-brain complexes have been dissected, transfer the eye-brain complexes from the 9-well dish into 400 microliters of fresh ice-cold, nuclease-free PBS on a clean dissecting dish [1] and use a sturdy tungsten needle and a fine razor blade to cleanly cut each eye from the optic lobe [2-TXT].
5.3.1. CU: Complex(es) being added to dish
5.3.2. LAB MEDIA: To be provided by Authors: Eye(s) being cut from lobe TEXT: Alternative: Cut eyes w/ microdissecting scissors
5.4. When all of the eyes for a batch have been removed, transfer them into a sterile RNase-free microcentrifuge tube [1] and flash-freeze the samples in liquid nitrogen before proceeding to the next batch [2-TXT].
5.4.1. MED: Talent adding sample(s) to tube
5.4.2. MED: Talent freezing tube in LN2 TEXT: Store eyes at -80 °C until extraction 



Section – Results
6. Results: Representative Pupal Eye Protein and Gene Expression Analyses 

6.1. The pupal eye is an easily-accessible tissue that serves as an excellent model for investigating developmental processes, including those that drive morphogenesis [1].

6.1.1. LAB MEDIA: Figure 3A

6.2. Around 40 hours after puparium formation, the final arrangement of cells is achieved. This is an ideal age at which to assess the consequences of a genetic mutation or modified gene expression [1].

6.2.1. LAB MEDIA: Figure 3C

6.3. For example, following ectopic expression of Diap1 (dye-ap-one), a core inhibitor of apoptosis [1], the consequent increase in the number of lattice cells can be [2] compared to that observed in a control retina [3].

6.3.1. LAB MEDIA: Figure 3C
6.3.2. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize Diap1 image/lattice cells in Diap1 image
6.3.3. LAB MEDIA: Figure 3C: JoVE Video Editor: please emphasize lacZ image/lattice cells in lacZ image

6.4. Apoptosis can also be assessed more directly by utilizing antibodies to activated Death caspase-1 or by using other approaches for detecting dying cells [1].

6.4.1. LAB MEDIA: Figure 3D

6.5. Western blot analyses of eye lysates can be used to determine the presence or relative expression of proteins of interest, [1] or to compare protein expression at different developmental time points [2].

6.5.1. LAB MEDIA: Figure 4A blot data only: JoVE Video Edtior: please emphasize DE-cad bands
6.5.2. LAB MEDIA: Figure 4A graph: JoVE Video Editor: please sequentially 21 h and 40 h data bars

6.6. It is important to note that dissecting more than 60 eyes per genotype or experimental condition is optimal for isolating sufficient high-quality RNA [1].

6.6.1. LAB MEDIA: Figure 4B: JoVe Video Editor: please emphasize data line in graph



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Miles DeAngelis: The most important thing to remember is that pupal retinal tissue is extremely fragile and that great care must be taken during the dissection to ensure its integrity (Steps: 2.7, 2.8, 4.5, 5.6) [1].
7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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