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Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye. 
Z10 fluorescent stereo dissecting microscope (2022 model) (has a camera port)

SCOPE: 2.2.2, 2.4.3,2.5.1, 2.5.2, 2.6.1, 2.6.2, 2.6.3, 3.2.2, 3.3.1, 3.4.1, 3.5.3, 3.5.4, 3.6.1, 3.6.2, 3.7.2, 3.7.3,3.7.4,  3.8.1, 3.9.1, 3.9.2, 3.9.3, 3.10.1, 3.10.2, 3.11.1, 4.5.1, 4.6.1
Videographer: Please capture the shots labeled SCOPE with  a SCOPE KIT

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Yes  



Current Protocol Length
Number of Steps: 25
Number of Shots:55 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 


INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Aaron Morgan: We study muscle development, in particular how RNA regulation contributes to sarcomere formation and fiber type specific function, in Drosophila melanogaster.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:5.1

What are the current experimental challenges?
1.2. Aaron Morgan: The indirect flight muscles are assembled during pupal development. To follow this process in vivo requires developing and optimizing technically demanding dissection protocols.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

CONCLUSION:


What advantage does your protocol offer compared to other techniques?
1.3. Sienna Ficken: We present protocols optimized for immunofluorescence microscopy of IFM development as early as 16 hours APF through late pupal and adult stages.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
How will your findings advance research in your field?
1.4. Jenna DeCata: Our protocol enables us to link molecular phenotypes with cellular defects in protein localization and muscle structure and function leading to behavioral deficits. 
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
What questions will future research focus on?
1.5. Maria Spletter: Our future research will focus on understanding how multiple RNA-binding proteins work together to shape muscle structure and functional properties.
1.5.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 


Videographer: Obtain headshots for all authors available at the filming location
Testimonial Questions (OPTIONAL): 

Videographer: Please capture all testimonial shots in a wide-angle format with sufficient headspace, as the final videos will be rendered in a 1:1 aspect ratio. Testimonial statements will be presented live by the authors, sharing their spontaneous perspectives.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.6. Maria L. Spletter, Ph.D., Assistant Professor: (authors will present their testimonial statements live)
1.6.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.7. Aaron Morgan, Ph.D., Postdoc : (authors will present their testimonial statements live)
1.7.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.






Protocol  

2. Dissection and Preparation of Adult Drosophila Thoraces for Imaging
Demonstrator: Jenna DeCata 


2.1. To begin, position a microscope slide under a stereo dissecting microscope [1].  Use a plastic pipette to transfer a drop of PBS to the slide [2].
2.1.1. WIDE: Talent placing a microscope slide under a stereo dissecting microscope 
2.1.2. Talent using a plastic pipette to place a drop of PBS on the slide.
2.2. With a paintbrush or a pair of forceps, transfer sample Drosophila flies in small groups to the drop of PBS [1]. Then use a pair of Vannas spring scissors to remove the head, wings, and abdomen, while leaving the legs attached [2].

Videographer: Please capture all shots labelled SCOPE using a SCOPE kit
2.2.1. Talent transferring sample flies to the PBS drop using a paintbrush.
2.2.2. SCOPE: Talent removing the head, wings, abdomen of a fly with Vannas spring scissors.
2.3. Now gently transfer thoraces to 500 microliters of fixation solution in one well of a 24-well plate with the help of a brush [1]. Place the plate on a nutator or rocking shaker and fix for the desired duration, typically between 15 to 60 minutes [2].
2.3.1. Talent transferring thoraces to fixation solution in a well plate using a brush.
2.3.2. Talent placing the well plate on a nutator.
2.4. With a 200-microliter pipette, remove the buffer from the well [1]. Place a drop of 0.05 % PBS with Triton X-100 (X-One-Hundred) on a microscope slide under a stereo dissecting microscope [2]. Then use a brush or forceps to transfer the thoraces to the PBST drop [3]. 
2.4.1. Talent using a pipette to remove buffer from the well.
2.4.2. Talent pipetting PBS-T onto a microscope slide placed under a stereo dissecting microscope. 
2.4.3. SCOPE: Talent transferring thoraces to the drop of PBS-T under the microscope.
2.5. Orient the thorax with the scutellum pointing upwards [1] and stabilize it between a pair of Dumont number 3 forceps [2].
2.5.1. SCOPE: Shot of the thorax being oriented with the scutellum pointing upwards. 
2.5.2. SCOPE: Talent using Dumont number 3 forceps to stabilize the thorax. 
2.6. Next, slide a cryostat blade across the thorax to notch the scutellum [1], then cut down in one smooth downward stroke along the midline to create the thorax hemi-section [2] and expose the indirect flight muscles [3].
2.6.1. SCOPE: Talent notching the scutellum using a cryostat blade.
2.6.2. SCOPE: Talent slicing down the thorax midline with a cryostat blade.
2.6.3. SCOPE: Thorax hemi-section with the indirect flight muscles are being exposed. 
2.7. Using forceps, transfer thorax hemi-sections from the microscope slide to 500 microliters of 0.05% PBST into one well of a 24-well plate for further processing [1].
2.7.1. Talent transferring thorax hemi-sections into a well plate.

3. Dissection Techniques for Hemithorax and Open Book Preparation of Drosophila Pupae 
Demonstrator: Aaron Morgan , Maria Spletter

3.1. To perform dissection of pupal indirect flight muscles, collect the pre-pupae aged to the correct timepoint on a wetted filter paper [1]. For pupal hemithorax dissections, place a strip of double-stick tape adhered to a microscope slide under a stereo dissecting microscope at 10 to 20 X magnification [2]. 

3.1.1. Talent holding a wetted filter paper containing staged pupae. 
3.1.2. Talent placing a strip of double-stick tape adhered to a microscope slide under a stereo dissecting microscope at 10 to 20 X magnification
3.2.  At the desired time point, use a paintbrush to transfer pupae from the filter paper to the tape [1]. Use a pair of number 5 forceps to open the front of the pupal case and gently remove the operculum [2]. 
3.2.1. Talent transferring pupae onto double-stick tape under the microscope.
3.2.2. SCOPE: Talent using forceps to remove the operculum.
3.3. Carefully slit along the dorsal side of the pupal case and peel it away in 1 to 2 millimeter increments [1]. Once freed from the pupal case, gently transfer the pupa to a drop of PBS on a second microscope slide [2]. 
3.3.1. SCOPE: Talent peeling back the pupal case in small increments.
3.3.2. Talent transferring the pupa into PBS on a new slide.
3.4. Now use Vannas spring scissors to remove the abdomen [1]. Using a brush or forceps, transfer the head and thorax to 500 microliters of fixation solution into a well of a 24-well plate [2].
3.4.1. SCOPE: Talent removing the abdomen with Vannas spring scissors.
3.4.2. Talent transferring thorax and head to fixation solution.
3.5. After fixation and removal of the fixation solution, transfer the thoraces to a drop of 0.05 percent PBST on a microscope slide [1]. Separate one thorax from the rest [2] and orient it ventral side down, stabilized between Dumont number 3 forceps [3].
3.5.1. Talent transferring thoraces to drop of PBS-T on a microscope slide.
3.5.2. SCOPE: Shot of the thorax being separated. 
3.5.3. SCOPE: Talent orienting the thorax ventral side down between forceps.
3.6. Slide a cryostat blade across the thorax until the basal membrane and cuticle are slit open [1], then cut down in one smooth downward stroke along the midline to generate thorax hemi-sections and expose the indirect flight muscles [2]. Use forceps to transfer hemi-sections to 500 microliters of 0.05 percent PBST in a 24-well plate for further staining [3].
3.6.1. SCOPE: Talent slicing the thorax until the basal membrane is opened.
3.6.2. SCOPE: Talent cutting down the midline to expose the indirect flight muscles.
3.6.3. Talent transferring the hemi-sections to a well plate.
3.7. For open book dissection of the indirect flight muscles, transfer pupae to a black silicon dissecting dish filled with PBS after removing them from the pupal case [1-TXT]. Using Dumont number 5 forceps, gently press the dissected pupae to the dish surface [2] and insert two insect needles through the abdomen of each pupa [3] to secure them in a line [4]. 
3.7.1. Talent transferring pupae into black silicon dissecting dish. TXT: Remove pupae up to 48 h APF
3.7.2. SCOPE: Talent pressing pupae to dish surface.
3.7.3. SCOPE: Talent inserting insect needles into pupal abdomens.
3.7.4. SCOPE: Shot of the pupa being aligned in a single line. 

3.8. Using Vannas spring scissors, cut open the basal membrane and anterior head region of each pupa [1]. 
3.8.1. SCOPE: Talent cutting open basal membrane and anterior head region.

3.9. Now, insert the scissors into the opening and cut along the sides of the pupa [1]. Use forceps to lift and remove the ventral portion with scissors [2]. Then remove the brain, ventral nerve cord, trachea, and gut [3].
3.9.1. SCOPE: Talent inserting scissors into the abdomen opening and cutting along both sides of the pupa.
3.9.2. SCOPE: Talent removing the ventral portion of the pupa.
3.9.3. SCOPE: Talent removing internal organs using forceps.

3.10.  Use a 200-microliter pipette with a clipped tip to gently pipette PBS over the thorax and remove remaining fat bodies [1]. Then use a pair of Vannas spring scissors to cut down the midline of the dorsal thorax to create two leaflets containing indirect flight muscles [2]. 
3.10.1. SCOPE: Talent washing thorax with phosphate-buffered saline using pipette.
3.10.2. SCOPE: Talent cutting dorsal thorax into two leaflets.

3.11. Cut the leaflets of the dorsal thorax away from the abdomen [1] and transfer them to 300 microliters of fixative solution in a black glass dish using Dumont number 5 forceps [2]. 
3.11.1. SCOPE: Shot of the leaflets being cut away from the abdomen. 
3.11.2. Talent transferring leaflets to fixative in a black dish.

3.12. After fixing for the appropriate time, use a pipette to remove fixative [1] and wash in 500 microliters of 0.05 percent PBST before immunostaining [2].
3.12.1. Shot of the fixative being pipetted out.
3.12.2. Talent pipetting PBS-T into the black dish containing the leaftlets. 
4. Mounting Stained Drosophila Pupae and Thoracic Tissues for Imaging
Demonstrator: Sienna Ficken
4.1. Once immunostaining is complete, pipette out the secondary or stain mixture [1]. Then wash the samples four times for 10 minutes each in 0.05 percent phosphate-buffered saline with Triton X-100 at room temperature [2].
4.1.1. Talent removing secondary solution with a pipette.
4.1.2. Talent performing a PBS-T wash.
4.2. Label the frosted area of a microscope slide with the sample number or identifying information such as date, genotype, antibody, or slide number [1].
4.2.1. Talent labeling the frosted section of a microscope slide.
4.3. Pipette a drop of glycerol on the microscope slide to secure spacers [1]. Then position number 1 coverslip spacers on the microscope slide about 1 centimeter apart [2].  
4.3.1. Talent adding a drop of glycerol.
4.3.2. Talent placing spacer coverslips.

4.4. Now, add a drop of mounting medium between the spacers [1]. Pipette out any residual wash buffer [2] and immediately transfer samples into the mounting medium [3]. 
4.4.1. Talent adding mounting medium between spacers.
4.4.2. Talent pipetting out wash buffer. 
4.4.3. Talent transferring samples into mounting medium.
4.5. Using Dumont number 5 forceps, organize the samples into non-overlapping rows and columns with the indirect flight muscles facing up [1-TXT]. Carefully add a number 1 coverslip over the samples [2]. 
4.5.1. SCOPE: Talent organizing samples with correct orientation. TXT: Flip samples if necessary
4.5.2. Talent placing final coverslip over samples.
4.6. Next, back-fill the sample area with mounting medium until all thoraces are enclosed [1]. Then use clear nail polish to seal both the sample coverslip and spacer coverslips [2].
4.6.1. SCOPE: Talent back-filling mounting medium.
4.6.2. Talent sealing all coverslips with clear nail polish.

4.6.3. 

Results

5. Results 

5.1. Sarcomere morphology was effectively preserved with 4% paraformaldehyde [1] but a significant difference in sarcomere width was seen between paraformaldehyde in PBS compared to relaxing solution [2].
5.1.1. LAB MEDIA: Figure 6 I and J Video Editor: Please highlight “4% PFA (PBS)” and “4% PFA (RS)” in both graphs 
5.1.2. LAB MEDIA: Figure 6 J. Video editor: Highlight “4% PFA (PBS)” 
5.2. Methanol fixation preserved myofiber and sarcomere structures [1] but sarcomeres were significantly shorter and thinner than with 4% PFA fixation [2]. 
5.2.1. LAB MEDIA: Figure 6 C and G	
5.2.2. LAB MEDIA: Figure 6 I and J. Video Editor: Please highlight the methanol box plot

5.3. Glyoxal fixation significantly reduced sarcomere width compared to 4% paraformaldehyde [1].
5.3.1. LAB MEDIA: Figure 6J. Video editor: Highlight “9% glyoxal” 
5.4. Fixation for 15 or 30 minutes preserved sarcomere structure [1], but a 7-minute fixation produced inconsistent morphologies [2].
5.4.1. LAB MEDIA: Figure 6K–M. Video editor: Highlight L and M
5.4.2. LAB MEDIA: Figure 6K-M. Video editor: Highlight K
5.5. The myofibril structure of the indirect flight muscles appears frayed and ripped due to dull blades [1] or blade slips [2]. Forceps in direct contact with the muscles led to divots or stretching, pulling the sarcomeres apart [3]. Stretching or thorax deformation led to a loss of the Z-disc [4]. Sawing the fibers caused unravelling [5]. 
5.5.1. LAB MEDIA: Figure 6N. 
5.5.2. LAB MEDIA: Figure 6O. 
5.5.3. LAB MEDIA: Figure 6P. 
5.5.4. LAB MEDIA: Figure 6Q 
5.5.5. LAB MEDIA: Figure 6R

5.6. At 72 hours after puparium formation and adult stages, SmnE33 (S-M-N-E-Thirty-Three) mutants lacked sarcomeres [1], with reduced F-actin (F-Act-in)  [2] and starburst bundles [3].
5.6.1. LAB MEDIA: Figure 7h, H′,L,  L′. Video editor: Highlight H’ and L’
5.6.2. LAB MEDIA: Figure 7F, F′,J,  J′. Video editor: Highlight F’ and J’ 
5.6.3. LAB MEDIA: Figure 7L, L′. Video editor: Highlight yellow arrows on starburst bundles.
5.7. At 26 hours after puparium formation, SmnE33 and controls showed similar F-actin cables [1] and mesh networks [2].
5.7.1. LAB MEDIA: Figure 7A, A′, B, B′. Video editor: Please highlight A’ and B’
5.7.2. LAB MEDIA: Figure 7C, C′, D, D′. Video editor: Please highlight C’ and D’ 




Pronunciation List
1. Dissection
Pronunciation link: https://www.merriam-webster.com/dictionary/dissection
IPA: /ˌdɪsɛkˈʃən/
Phonetic Spelling: dis‑sek‑shun
2. Drosophila melanogaster
Pronunciation link: No confirmed link found
IPA: /ˌdroʊsəˈfaɪlə ˌmɛləˈnɒɡæstər/ (American: /ˌdroʊsəˈfaɪlə ˌmɛləˈnɑːˈɡæstər/)
Phonetic Spelling: droh‑soh‑fy‑luh meh‑luh‑noh‑gas‑ter
3. Thoraces (plural of thorax)
Pronunciation link: https://www.merriam-webster.com/dictionary/thorax
IPA: /ˈθɔːræsiːz/ (American: /ˈθɔːrəksiːz/)
Phonetic Spelling: thawr‑ak‑seez
4. Immunofluorescence
Pronunciation link: https://www.merriam-webster.com/dictionary/immunofluorescence
IPA: /ˌɪmjuːnoʊˈflʊərɛsns/
Phonetic Spelling: im‑yoo‑noh‑floo‑res‑uhns
5. Sarcomere
Pronunciation link: https://www.merriam-webster.com/dictionary/sarcomere
IPA: /ˈsɑːrkəˌmɪər/ (American: /ˈsɑrkəˌmɪr/)
Phonetic Spelling: sahr‑kuh‑meer
6. Myofibril
Pronunciation link: https://www.merriam-webster.com/dictionary/myofibril
IPA: /ˌmaɪoʊˈfaɪbrəl/
Phonetic Spelling: my‑oh‑fye‑bruhl
7. Fixative
Pronunciation link: https://www.merriam-webster.com/dictionary/fixative
IPA: /ˈfɪksətɪv/
Phonetic Spelling: fix‑uh‑tiv
8. Puparium
Pronunciation link: No confirmed link found
IPA: /pjʊˈpɛəriəm/ (American: /pyoo‑PAIR‑ee‑um/)
Phonetic Spelling: pyoo‑pair‑ee‑um
9. Hemithorax
Pronunciation link: No confirmed link found
IPA: /ˌhɛmɪˈθɔːræks/ (American: /ˌhɛmɪˈθɔˌræks/)
Phonetic Spelling: hem‑ih‑thor‑aks
10. Cryostat
Pronunciation link: https://www.merriam-webster.com/dictionary/cryostat
IPA: /ˈkraɪəˌstæt/
Phonetic Spelling: cry‑oh‑stat
11. Relaxing solution
Pronunciation link (for “relaxing”): https://www.merriam-webster.com/dictionary/relaxing
IPA (“relaxing”): /rɪˈlæksɪŋ/
Phonetic Spelling: rih‑laks‑ing
For “solution”: https://www.merriam-webster.com/dictionary/solution
IPA: /səˈluːʃən/
Phonetic Spelling: suh‑loo‑shun
12. Operculum
Pronunciation link: https://www.merriam-webster.com/dictionary/operculum
IPA: /oʊˈpɜːrkjʊləm/ (American: /oh‑PUR‑kyoo‑luhm/)
Phonetic Spelling: oh‑per‑kyoo‑luhm
13. Ventral
Pronunciation link: https://www.merriam-webster.com/dictionary/ventral
IPA: /ˈvɛntrəl/
Phonetic Spelling: ven‑truhl
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