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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? Y, Leica M165 FC fluorescent dissecting scope with a Leica DFC310 FX camera on the camera port.
2. Does your protocol demonstrate software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
3.5., 3.7., 3.8., 4.9., 4.10., 4.12.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
The most difficult aspect of this procedure is to isolate the IFMs quickly and cleanly. Key steps for <48h APF are 3.5-3.8 and for >48h APF 4.7-4.11. Success depends largely on experience, and we also streamline dissections (3.6, 4.10) by dissecting multiple pupae at the same time to increase overall dissection speed.
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 and clarity.

1.1. Shao-Yen Kao: This protocol facilitates the dissection of GFP-labeled indirect flight muscles from Drosophila at various timepoints during pupal development to assess changes in gene and protein expression [1]. 

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

1.2. Elena Nikonova: Using these techniques, a highly enriched flight muscle sample with minimal RNA or protein degradation can be acquired that is suitable for Western Blot, RT-PCR, or Omics approaches [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. Maria Spletter: These specialized dissections require practice and skill, and both the number of pupae that can be dissected and the quality of the samples improve with experience [1]. 

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

1.4. Maria Spletter: Visual demonstration of this dissection is critical for determining how to distinguish flight muscles from non-muscle tissues and facilitating the rapid isolation of flight muscles from pupal specimens [1].

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


Section - Protocol
2. Pupae Staging
2.1. To stage the pupae, use a wetted paintbrush to collect [1] and transfer pre-pupae into a 60-millimeter Petri dish [2] and sex the pupae under a binocular microscope [2].
2.1.1. WIDE: Shao-Yen Kao selecting pupae from bottle
2.1.2. Pupae being placed into dish with paint brush
2.1.3. Shao-Yen Kao at microscope, sexing flies

2.2. Males are identified by the presence of testes, which appear as translucent globes in the otherwise opaque pupa [1].

2.2.1. SCOPE: Shot of at least one male and one female Video Editor: please emphasize testes on male fly when mentioned	Comment by Maria Spletter: We actually took a shot of 2 males and 2 females. On the video we shot, for the benefit of the editor, I point out the males and females. If the Video Editor isn’t familiar with the testes or can’t identify them, please email me a still shot for this frame and I will annotate it for him/her, so the correct feature gets emphasized. They are marked in Figure 1G for the editor’s reference, but of course our video cut is of different pupae…

2.3. After labeling the dish with the time, date, and genotype of the flies, age the pupae in a 25 to 27-degree Celsius incubator until the appropriate stage [1].

2.3.1. Shao-Yen Kao placing dish into incubator

3. Indirect Flight Muscle (IFM) Dissection Before 48 Hours After Puparium Formation (APF)

3.1. [bookmark: _GoBack]For IFM (I-F-M) dissection before 48 hours APF (A-P-F), use a wetted paintbrush to transfer the appropriately-staged pupae to a black dissecting dish about two-thirds filled with chilled PBS [1].

3.1.1. WIDE: Talent adding pupae to dish, with microscope visible in frame

3.2. Under the fluorescent dissecting microscope, use a number 5 forceps to push one of the pupae to the bottom of the black dissecting dish [1] and adjust the microscope zoom and focus until the pupa can be clearly visualized [2].

3.2.1. SCOPE: Pupa being pushed to bottom of plate
3.2.2. SCOPE: Pupa coming into focus

3.3. Using one pair of forceps to grasp the anterior of the pupa [1], poke the pupae with a single tip of a second pair of forceps slightly off-center in the abdomen, just behind the thorax [2].

3.3.1. SCOPE: Anterior being grasped
3.3.2. SCOPE: Pupa being poked

3.4. Use the first pair of forceps to remove the anterior half of the pupal case [1] and to pinch the exposed pupae just behind the thorax [2] to separate the abdomen from the thorax [3].

3.4.1. SCOPE: Anterior half of case being removed
3.4.2. SCOPE: Exposed pupae being pinched
3.4.3. SCOPE: Abdomen being separated 

3.5. Next, gently squeeze the anterior part of the thorax to expose the fluorescently labeled IFMs [1].

3.5.1. SCOPE: IFMs being exposed with forceps Videographer: Important step

3.6. Then use the forceps to discard the remaining carcass to the opposite side of the dish [1] and dissect the subsequent pupae in the same manner [2].

3.6.1. SCOPE: Carcass being discarded
3.6.2. SCOPE: New pupa being selected

3.7. When all of the pupae have been dissected, use the forceps to collect the IFM fibers [1] and organize the fibers into a pile at the bottom of the black dissecting dish [2].

3.7.1. SCOPE: Fibers being collected Videographer: Important step
3.7.2. SCOPE: Fibers being organized Videographer: Important step

3.8. Use the forceps to push any debris out of the field of view [1] and remove any non-IFM muscles, fat, cuticles, or other unwanted tissue from the samples [2].

3.8.1. SCOPE: Debris being discarded Videographer: Important step
3.8.2. SCOPE: Extra tissues being removed Videographer: Important step

3.9. Then use a clipped pipette tip to transfer the pile of IFMs into a 1.5-milliliter microcentrifuge tube filled containing 250 microliters of chilled PBS [1].

3.9.1. SCOPE: Talent collecting IFMs with pipette tip

4. IFM dissection After 48 hours APF

4.1. For IFM dissection after 48 hours APF, use a lightly wetted paintbrush to transfer the staged pupae onto a strip of double-sided sticky tape mounted on a microscope slide [1]. 

4.1.1. WIDE: Talent adding flies to tape, with microscope visible in frame

4.2. Orient the pupae in a line ventral side down and anterior toward the bottom of the slide [1].
4.2.1. SCOPE: Shot of pupae in line oriented in same direction 

4.3. When all of the pupae have been placed, use forceps to tease apart and open the first pupal case above the anterior spiracles [1] and gently slide a pair of forceps dorsally toward the posterior, cutting the pupal case as the forceps move [2-TXT].

4.3.1. SCOPE: Case being teased
4.3.2. SCOPE: Forceps being slid TEXT: Caution: Do not rupture underlying pupae

4.4. Free the pupa from the opened case [1] and immediately transfer the pupa to a drop of PBS on a second microscope slide [2].

4.4.1. SCOPE: Pupa being liberated
4.4.2. Talent placing pupa into drop

4.5. When all of the pupae are freed, use fine scissors to cut the abdomen of the pupae away from the thorax [1] and push the abdomens into a separate pile [2].

4.5.1. SCOPE: Abdomen being cut
4.5.2. SCOPE: Thorax being cut	Comment by Maria Spletter: This step isn’t performed with pupae. We just cut off the abdomen. [with adults there is an extra step here to cut off the head, but cutting the thorax comes below in step 4.7.2]

4.6. When all of the thoraxes have been removed, use a piece of tissue paper to remove the majority of the PBS and the pile of abdomens [1].

4.6.1. Slide being wiped

4.7. Add a drop of fresh, chilled PBS to the remaining thoraxes [1] before using the scissors to cut from the head along the longitudinal body axis in a single motion to divide the thorax in half [2].

4.7.1. PBS being added to thorax
4.7.2. SCOPE: Thorax being cut

4.8. When all of the pupae have been dissected, use the number-5 five forceps to select one of the hemisections [1-TXT] and gently insert the tips of one forceps above and below the middle of the IFMs [2].	Comment by Maria Spletter: For steps 4.8-4.10, we actually shot footage both under fluorescence as well as in bright field. Beniot our videographer agreed with me that some of these steps are clearer under fluorescence, and other are clearer under regular light. We would like the video to be as clear to the viewer as possible, so maybe there is a way between these shots to cut from bright field to fluorescence to make the dissection as clear as possible, at least that was our hope and idea. Beniot though the video editor would select the best cut to show that step, and probably end-up moving between fluorescence and bright field in the final video. Normally for these late pupal dissections I just dissect under bright field, but for training or teaching purposes, the fluorescence is useful.

4.8.1. SCOPE: Hemisection being selected TEXT: Maintain hemisections in chilled PBS before dissection
4.8.2. Tips being inserted above and below IFMs 

4.9. Holding the first pair of forceps still, use fine scissors to cut one end of the IFM away from the cuticle and tendons [1] before rotating the pupa 180 degrees [2] to allow the other end of the IFM to be cut free from the cuticle and tendons [3].

4.9.1. SCOPE: IFM being cut away from cuticle and tendons Videographer: Important step
4.9.2. SCOPE: Pupa being rotated Videographer: Important step
4.9.3. SCOPE: Other end of IFM being cut free Videographer: Important step

4.10. Use forceps to transfer the IFM bundle from the thorax to the edge of the PBS bubble, using water tension to hold the bundle in place [1].

4.10.1. SCOPE: Bundle being transferred to edge of PBS bubble Videographer: Important step

4.11. Then push the carcass to the opposite side of the slide [1] and dissect the rest of the IFMs in the same manner [2].

4.11.1. SCOPE: Carcass being pushed aside
4.11.2. SCOPE: Hemisection being selected

4.12. When all of the IFMs have been collected, use the number-5 forceps to remove any jump muscle or cuticle fragments that may have found their way into the samples [1]. 

4.12.1. SCOPE: Tissue being removed Videographer: Important step

4.13. Then use water tension to gently capture the dissected IFMs between a pair of forceps [1] and place the IFMs in a 1.5-milliliter microcentrifuge tube containing 250 microliters of chilled PBS [2].

4.13.1. SCOPE: IFM being captured
4.13.2. Talent placing IFMs in tube



Section – Results
5. Results: Representative Application of IFM Dissections to Investigate Bruno1 Function in Alternative Splicing  

5.1. mRNA-sequencing data from bru1-IR (bruno-one-I-R) IFMs shows changes in expression on the gene unit level compared to wildtype sequencing data [1].

5.1.1. LAB MEDIA: Figure 5A: JoVE Video Editor please emphasize blue data points

5.2. Using whole-proteome mass spectrometry on dissected IFMs, a similar regulation is observed at the protein and protein isoform levels [1].

5.2.1. LAB MEDIA: Figure 5B: JoVE Video Editor please emphasize blue data points

5.3. After the insertion of a protein trap line into the final intron of Mhc (M-H-C), the incorporation of the GFP(G-F-P)-labeled protein can be observed in IFM as two “dots” on either side of the M-line at 90 hours APF [1-TXT] while, in leg muscle tissue, the GFP signal can be observed uniformly across the sarcomere M-line [2]. 

5.3.1. LAB MEDIA: Figure 5E: JoVE Video Editor please emphasize two grey dots in GFP 90 h AFP IFM images TEXT: GFP: green fluorescent protein
5.3.2. LAB MEDIA: Figure 5E: JoVE Video Editor please emphasize grey signal in GFP 90 h APF leg images 

5.4. Using RT-PCR and mRNA-sequencing data on dissected IFM [1], an Mhc isoform switch in IFM from the GFP-labeled Exon 34 to 37 event to the unlabeled Exon 34 to 35 event can be detected between 30 and 48 hours APF at 27 °C [2].

5.4.1. LAB MEDIA: Figure 5D
5.4.2. LAB MEDIA: Figure 5D: JoVE Video Editor please sequentially emphasize single lower band for Mhc in 30 h APF lane and both upper and lower bands in IFM 48 h APF lane

5.5. Leg and jump muscles tissue express all three Mhc isoforms, maintaining expression of the GFP-labeled isoform in mature muscle [1].

5.5.1. LAB MEDIA: Figure 5F: JoVE Video Editor please emphasize leg and TDT 1 d data bars

5.6. Both Spalt major mutant [1] and bru1-IR IFM fail to turn off expression of the GFP-labeled Mhc isoform as they develop [2], resulting in an isoform expression profile resembling that of leg and jump muscle tissue [3].

5.6.1. LAB MEDIA: Figure 5F: JoVE Video Editor please emphasize salm-/- 1 d data 
5.6.2. LAB MEDIA: Figure 5F: JoVE Video Editor please emphasize bru1-IR 1 d data bar 
5.6.3. LAB MEDIA: Figure 5F: JoVE Video Editor please emphasize leg and TDT 1 d data bars 





Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Elena Nikonova: Remember that these dissections should be performed in under 30 minutes to prevent RNA degradation and to take care to limit contamination by other cell-types (Step: 3.8. or 4.11.) [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Shao-Yen Kao: This method generates IFM-enriched samples suitable for biochemical approaches like RT-PCR or Western Blotting as well as Omics-style approaches like mass spectrometry, high-throughput sequencing, chromatin conformation capture, and metabolomics [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.3. Maria Spletter: These dissections can complement the powerful genetic approaches in Drosophila with systems level data for investigating the fundamental mechanisms of development and gene regulation [1]. 
6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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