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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,   
SCOPE: 2.2, 3.3
AUTHORS: Please create scope videos of the shots labeled as SCOPE and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=20687283
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes

 Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible:  https://review.jove.com/files_upload.php?src=20687283

Videographer: please film instrument screen for the following shots as backup
SCREEN: 4.8 and 4.9
3. Filming location: Will the filming need to take place in multiple locations?   Yes, 10 meters between 2 areas

Current Protocol Length
Number of Steps:  27
Number of Shots:  52 

Introduction 

Videographer: Obtain headshots for all authors available at the filming location. 
AUTHORS: Please note that as per the new template, all interview statements are now limited to 30 words or less. The statements have been edited for brevity. 

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Girish C. Melkani: My research group lab usesuses Drosophila models to study aging and metabolic disorders, exploring time-restricted feeding and exercise as interventions for metabolic, cardiac, muscle, sleep, and other aging-related diseases.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:3.2.2

What technologies are currently used to advance research in your field?
1.2. Girish C. Melkani: We integrate machine learning and omics with physiological, genetic, and nutritional strategies, streamlining Drosophila assays using 3D-printed devices and machine-learning approaches.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
What are the current experimental challenges?
1.3. Sachin Budhathoki: Fluorescent immunohistochemistry of Drosophila hearts enables multi-protein detection across genotypes and ages but faces challenges like complex dissections, tissue preservation, and high-resolution imaging of specific protein expression patterns.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 

What research gap are you addressing with your protocol?
1.4. Sachin Budhathoki: This protocol improves tissue preservation, antibody penetration, and imaging resolution, enabling better visualization of cardiac protein markers. It addresses challenges like complex dissection, tissue damage, and limited resolution in traditional whole-heart mount method.
1.4.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B.roll:5.3

What advantage does your protocol offer compared to other techniques?
1.5. John Watson: This protocol enhances Drosophila heart research accessibility by eliminating complex dissection, enabling one-handed execution, and avoiding costly confocal microscopy, making high-resolution imaging more feasible.
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:

What motivated you to choose JoVE for publishing your research?
1.6. John Watson: During my earlier education, Jove publications provided video protocols for me to learn basic laboratory techniques such as Western Blot. It is pleasing to publish with them as I consider it returning a favor.
1.6.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 
How does the research community benefit from video publications as compared to standard text publications?
1.7. John Watson: Video publications can convey, without effort, details of techniques that are not easily understood through text or are neglected to be mentioned. These details may seem trivial to regular practitioners but remain important for those wishing to learn new procedures
1.7.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera. 


Protocol 

2. Preparation and Fixation of Fly Bodies for Microscopic Analysis
Demonstrator: John Watson
2.1. To begin, anesthetize 5 to 10 flies using a carbon dioxide fly mat [1]. Position the flies within view under the microscope at 1x to 2x magnification [2-TXT]. 
2.1.1. WIDE: Talent anesthetizing the flies on the carbon dioxide fly mat.   
2.1.2. Talent positioning the flies under the microscope.  TXT: Set CO2 regulator to 1-5 kPa
2.2. Using spring scissors, decapitate the flies [1], clip the wings, and remove the legs [2]. Retain the thorax and abdomen together, referred to as the body [3].
AUTHORS: Please create scope videos of the shots labeled as SCOPE and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=20687283
2.2.1. SCOPE: Spring scissors is being used to decapitate the flies.  
2.2.2. SCOPE: The wings of the flies  are being clipped and the legs are being removed. 
2.2.3. SCOPE: Close-up of the thorax and abdomen labeled as the body.  

2.3. Using a brush, gently place the bodies into labeled 1.5-milliliter tubes on ice, until all experimental groups have been collected [1].
2.3.1. Talent placing the fly body into labeled tubes using a brush.  

2.4. After removing the tubes from the ice, add 100 microliters of 10 millimolar Ethylene Glycol Tetraacetic Acid at pH 8 to each tube [1]. Ensure all bodies are submerged and place the tubes on an orbital shaker for 10 minutes [2].
2.4.1. Talent adding Ethylene Glycol Tetraacetic Acid solution to the tube.  
2.4.2. Close-up of submerged fly bodies in the tubes placed on the orbital shaker
 
2.5. Then, remove and discard the Ethylene Glycol Tetraacetic Acid solution from the tubes [1]. Pipette 100 microliters of PBS into each tube to wash the tissue for 10 minutes [2]. Place the tubes on the orbital shaker during the washing process [3]. 
2.5.1. Talent removing and discarding the Ethylene Glycol Tetraacetic Acid solution.  
2.5.2. Talent pipetting phosphate-buffered saline into the tube.  
2.5.3. Tube placed on the orbital shaker for washing.  

2.6. After discarding the PBS, pipette 100 microliters of 4% paraformaldehyde in PBS solution into each tube [1-TXT]. Place the tubes on an orbital shaker at 100 units for 15 minutes, ensuring the tissues remain in contact with the solution [2]. Then, discard the paraformaldehyde solution [3-TXT]. 
2.6.1. Talent pipetting paraformaldehyde solution into the tubes.  TXT: Ensure that all bodies are contacting the solution
2.6.2. Shot of the tube being placed on an orbital shaker set to 100 units.  
2.6.3. Talent discarding the previous phosphate-buffered saline solution.  TXT: Wash 3x with PBS

2.7. Once the final wash is complete, transfer the bodies to a solution of 10% sucrose in PBS [1]. Ensure the bodies are in contact with the solution within the tube [2-TXT]. 
2.7.1. Talent transferring fly body to the sucrose solution in the tubes.  
2.7.2. Close-up of fly bodies submerged in sucrose solution.   TXT: Leave overnight or until bodies sink to the bottom for optimal saturation

3. Mold Preparation and Cryosectioning Workflow to Obtain Drosophila Heart Sections
3.1. Retrieve dry ice from storage and select a few pieces for placement in a small metal or plastic tray [1]. Choose a tray with dimensions that allow the mold to be inserted and place it directly on top of a single, large, and flat piece of dry ice [2].
3.1.1. Talent selecting pieces of dry ice.  
3.1.2. Close-up of tray being placed on a single large flat piece of dry ice.  

3.2. Fill a labeled mold to 50% with optimal cutting temperature or OCT (O-C-T) compound, pouring slowly to minimize bubbles [1]. With a brush, carefully place the dissected and fixed Drosophila bodies on the surface of the OCT compound within the mold [2-TXT]
3.2.1. Talent filling the mold halfway with Optimal Cutting Temperature compound.  
3.2.2. Talent placing bodies into the mold using a brush.  TXT: Ensure that multiple experimental groups are distinctly separated 

3.3. Using forceps, push each body to the bottom of the mold with the dorsal wall of the thorax and abdomen generally aligned along the bottom [1]. Adjust the bodies such that the abdomen lies flat along the bottom of the mold [2]. Align all bodies in the X, Y, and Z dimensions to ensure each section will include all subjects simultaneously [3].
3.3.1. SCOPE: Shot of the bodies to the bottom of the mold using forceps.  
3.3.2. SCOPE: Close-up of a body being adjusted so that the abdomen lies flat along the mold's bottom.  
3.3.3. SCOPE: View of aligned bodies in the X, Y, and Z dimensions within the mold.  

3.4. Correct the curvature of the abdomen, especially in males, to flatten it as much as possible without puncturing or crushing the bodies [1]. 
3.4.1. Talent flattening the curvature of a male fly's abdomen.  

3.5. Once all subjects are in place, position the mold so that the bottom sits directly on top of a piece of dry ice [1]. Ensure the OCT compound begins to freeze upon contact and continue until all subjects are fully encased in the mold [2].
3.5.1. Talent placing the mold on a flat piece of dry ice.    
3.5.2. Shot of the Mold with subjects completely enveloped in the frozen compound.  

3.6. After freezing, transfer the mold to a freezer set to minus 20 degrees Celsius to allow complete freezing throughout [1]. Once fully frozen, fill the remaining portion of the mold with OCT compound [2-TXT]. 
3.6.1. Talent transferring the mold to a -20 degrees Celsius freezer.  
3.6.2. Talent filling the remaining mold space with Optimal Cutting Temperature compound.  TXT: Store molds at -80°C wrapped in aluminum foil or cut immediately  

3.7. To attach a chuck bit to the mold, apply a generous amount of OCT compound to the block [1]. Press the bit flat onto the compound and allow it to freeze completely in the cryostat, typically within 5 minutes [2].
3.7.1. Talent applying Optimal Cutting Temperature compound to the block.  
3.7.2. Close-up of the chuck bit being pressed flat onto the block.  

3.8. Then, release the chuck bit and OCT block from the mold [1]. Place the bit into the chuck, ensuring the block remains properly oriented from top to bottom [2] and tighten the chuck key to secure the bit [3].
3.8.1. Talent releasing the chuck bit and block from the mold.  
3.8.2. Close-up of the block being properly oriented in the chuck.  
3.8.3. Talent tightening the chuck key to secure the bit.  

3.9. Now, using the adjustment knobs and chuck depth controls, align the block with the blade [1] and set the section width to 20 micrometers or lower [2].
3.9.1. Talent aligning the block with the blade using adjustment knobs.  
3.9.2. Section width setting adjusted to 20 micrometers.

3.10. Cut each slice from the block using a slow but consistent motion, allowing the anti-roll glass to capture each slice as it is cut [1]. Collect the sections using warmed slides [2-TXT]. 
3.10.1. Talent cutting a slice from the block and capturing on anti-roll glass.  
3.10.2. Talent placing the slice on a warmed slide.  TXT: Dry slides at room temp for 30-60 min before washing

4. Fluorescence Imaging of Drosophila Heart Cryosections 

4.1. With a razor blade, remove the excess OCT compound surrounding the sections [1-TXT]. Outline the border of each slide using a hydrophobic marker to keep wash and stain solutions confined to the tissue [2].
4.1.1. Talent removing excess Optimal Cutting Temperature compound with a razor blade.  TXT: Avoid touching tissue; Store slides at -80°C if staining later
4.1.2. Talent drawing a hydrophobic border around the tissue on the slide.  

4.2. Using a 1000-microliter pipette, wash the slides three times with PBS for 5 minutes each, without touching the tissue [1].
4.2.1. Talent pipetting PBS gently onto the slide.  

4.3. After discarding the final wash, pipette the fluorescence stain solution onto the tissues and incubate for 1 hour at room temperature in the dark [1-TXT].
4.3.1. Talent pipetting fluorescence stain solution onto the tissue and keeping the slide aside in dark.  TXT: Perform all subsequent steps in the dark or by covering the slides 
4.4. Then, discard the fluorescence stain [1] and wash the slides three times for 5 minutes each with PBS [2].
4.4.1. Talent discarding the fluorescence stain from the slide.  
4.4.2. Talent pipetting PBS gently onto the slide.  

4.5. Afterward, discard the final PBS wash, leaving a small amount of solution on the slide [1]. Using a 1000-microliter pipette, pipette 3 to 5 drops of mounting media onto the slide, avoiding direct application to the tissue [2].
4.5.1. Talent discarding the final wash while leaving a minimal amount of PBS on the slide.  
4.5.2. Close-up of mounting media being pipetted onto the slide.  

4.6. Using forceps, position the coverslip at one edge and gradually lower the other side until it is flush with the slide [1-TXT]. Seal slides with nail polish without neon or glitter, if the mounting medium isn’t hardening. Depending on the fluorescent stain, image immediately or store the slides for later [2].
4.6.1. Talent using forceps to place the coverslip on the slide, minimizing bubbles.   TXT: Handle slides carefully; store flat for 24 h
4.6.2. Talent sealing slide with appropriate nail polish.   

4.7. Before imaging, inspect the slides for cleanliness and gently clean them using a tissue wipe with a 70% ethanol in water solution [1]. 
4.7.1. Talent cleaning the slide using a tissue wipe with a 70% ethanol.    

4.8. Analyze the brightest fluorescing subjects within the experiment to select appropriate exposure times for each fluorescence channel [1-TXT]. Survey each experimental group in a live view for all channels to confirm correct exposure settings [2].
4.8.1. SCREEN: Brightness adjustment for fluorescence channels to prevent oversaturation.   TXT: Avoid oversaturation while achieving bright images with minimal background 
  Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible:  https://review.jove.com/files_upload.php?src=20687283
4.8.2. SCREEN: Live view showing brightness levels of subjects across channels.  

4.9. For consistency, focus on each subject using the same fluorescence channel and capture images for all subjects [1]. 
4.9.1. SCREEN: Focusing on a subject under the microscope using a consistent channel.  Image capture of a subject, ensuring alignment and clarity.  TXT: Capture all experimental groups on the same day to minimize fluorescent decay differences

4.10. After imaging, store the slides in the dark at 4 degrees Celsius for future image recapture [1].
4.10.1. Talent places the slides in the dark at  4 degrees Celsius.


Results
5. Representative Results 
5.1. The fluorescence imaging method preserved key features of the Drosophila heart, such as the ostia, valve, longitudinal fibers, and circumferential fibers [1].

5.1.1. LAB MEDIA: Figure 2. Video editor: Please sequentially highlight the labeled features in the order:  the ostia (purple), valve (yellow), longitudinal fibers (green), and circumferential fibers (red), on the right image diagram 

5.2. The entire heart tube structure and detailed minor structures were captured at different magnifications, with 10X for the whole structure [1] and 40X to 60X magnifications showing finer details, such as circumferential contractile fibers and longitudinal stabilizing fibers [1].
5.2.1. LAB MEDIA: Figure 3. Video editor: Please show Panel A  
5.2.2. LAB MEDIA: Figure 3 Video editor: Please show Panel B-C
 
5.3. Representative fluorescence micrographs demonstrated preserved heart structures in W1118 (W-One-One-One-Eight) Drosophila, with DAPI stained nuclei, lipids stained green, and actin-containing myofibrils stained red with phalloidin [1].
5.3.1. LAB MEDIA: Figure 3A . Video Editor: Please sequentially highlight the white, green and red stained parts of 3A
5.4. Phalloidin staining effectively highlighted longitudinal and circumferential fibers, demonstrating the preserved actin filament structure despite freezing and sectioning stresses [1]. Lipid spot staining revealed fat storage localized near the heart tube [2]. 
5.4.1. LAB MEDIA: Figure 3B and C Video Editor: Please emphasize the red stained portions of 3B and C. 
5.4.2. LAB MEDIA: Figure 3B  Video Editor: Please emphasize the green part of the image
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