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Author Questionnaire 
1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  Y, Leica M60 

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as possible.

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   N

Protocol Length
Number of Shots: 29

 

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Kevin Eade: This protocol provides a preclinical approach to discovering and validating pharmaceutical treatments for metabolic retinal diseases directly within human retinal tissue [1].

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

REQUIRED: 

1.2. Kevin Eade: This technique combines the complexity of metabolism in human tissues with the versatility and throughput of cell culture [1].

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

OPTIONAL: 
1.3. Sarah Harkins-Perry: We have used this assay to acquire preclinical data for treatment of the retinal degenerative disease MacTel using a common and safe lipid altering drug, Fenofibrate, which is now in clinical safety trials [1].

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

OPTIONAL: 

1.4. Sarah Giles: This approach can be applied to any number of common retinal stressors that lead to disease, including nutrient deficiency, hypoxia, light toxicity, and other toxic lipids [1].

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


Protocol
2. Deoxysphinganine (deoxySA) Treatment  Authors: Do you want our voiceover talent to say “deoxysphinganine” or “deoxy-S-A” or other?
2.1. At week 24 of culture, check the organoids for the formation of rudimentary segments on the outside of the organoid [1].
2.1.1. WIDE: Talent at microscope, checking organoids
2.2. By week 26-28 the outer segments should have formed a thick layer [1].
2.2.1. LAB MEDIA: Figure 1C Video Editor: please emphasize outer segment

2.3. When a thickened outer segment can be observed, dilute 1-millimolar deoxySA stock solution to 0.5-, 1- and 2-micromolar concentrations in 3 milliliters of retinal differentiation medium-plus [1-TXT].

2.3.1. Talent adding stock to medium, with stock and medium containers visible in frame TEXT: Control: 5 microliters EtOH in RDM+

2.4. Using a dissection microscope and a sterile probe [1], select four groups of organoids of approximately the same size and shape with a minimum of 5 organoids per group [2] and split the groups into individual wells of an ultra-low attachment 6-well plate [3]. 

2.4.1. Talent at microscope, selecting probe for selecting organoids
2.4.2. SCOPE: Organoid(s) being selected Videographer: Important/difficult step
2.4.3. Talent adding organoids to plate 

2.5. When all of the organoids have been collected, remove as much medium from each well as possible [1] and add one concentration of the deoxySA solution to each well [2].

2.5.1. Medium being aspirated
2.5.2. Talent adding deoxySA to well(s), with deoxySA containers visible in frame

2.6. Add the vehicle control to the fourth group of organoids [1].

2.6.1. Talent adding medium + EtOH to well, with medium + EtOH container visible in frame

2.7. After two days of culture, replace the culture supernatants with the appropriate fresh deoxySA or control dilution [1].

2.7.1. Tale Talent adding deoxySA to well(s), with deoxySA and medium + EtOH containers visible in frame

2.8. After four days of culture, embed, cryosection, and stain the organoids according to standard protocols to allow assessment of the cell death within each culture [1-TXT].

2.8.1. Talent at cryostat, acquiring sections Authors: This step can be performed in mock TEXT: See text for organoid embedding, sectioning, and staining details

3. Organoid Slice Imaging 

3.1. After staining, use a 5-10x magnification [1] to locate a region of the sliced organoid section that is intact, well-formed, and in a plane that samples a representative cross-section of the organoid [2].

3.1.1. WIDE: Talent at microscope, locating region, with monitor visible in frame
3.1.2. SCREEN: To be provided by Authors: Region being located

3.2. The section should have a distinct outer nuclear layer of photoreceptors that is at least a few cells thick and a separate and distinct layer of nuclei that do not have Recoverin staining [1].

3.2.1. SCREEN: To be provided by Authors: Shot of appropriate section Video Editor: please emphasize photoreceptors and nuclei without Recoverin staining when mentioned

3.3. Frame the image and increase the magnification to 20x. Then frame the slide again to fill the image with as much of the photoreceptor layer as possible [1].

3.3.1. SCREEN: To be provided by Authors: Image being framed, magnification being increased, image being framed

3.4. Set the Z-plane and set the upper and lower limits of the Z-range to image the entire depth of the slice [1-TXT].

3.4.1. SCREEN: To be provided by Authors: Z-plane being set, then upper and lower limits being set TEXT: Use same Z-stack thickness for all images/experimental set

3.5. Then image all three channels of fluorophore in a Z-stack acquisition and save the image set in a file format that preserves the ratio of area per pixel [1].

3.5.1. SCREEN: To be provided by Authors: Channel(s) being imaged, then image set being saved 

4. Cell Death Quantification

4.1. To quantify the number of dead slices in each sample, open the image stacks in FIJI [1].

4.1.1. WIDE: Talent opening image stacks

4.2. In the Bio-Formats Import Options window, confirm that no boxes under the “split into separate windows” section are checked and select Image, Stacks, and Z project to create a new image for quantification [1].

4.2.1. SCREEN: To be provided by Authors: Boxes being examined/unchecked, then Image, Stacks, and Z project being selected

4.3. Select the image channel that shows the Recoverin staining and use the polygon selection tool to outline a continuous region of photoreceptors in the image [1].

4.3.1. SCREEN: To be provided by Authors: Channel being selected, then region being outlined

4.4. Click Analyze and Set Measurements and select the Area box. Click Analyze and Measure to measure the area of the photoreceptors to count the dying cells. The measurement will appear in a pop-up window [1].

4.4.1. SCREEN: To be provided by Authors: Analyze and Set Measurements being clicked, Area being selected, then Analyze and Measure being clicked and window appearing 

4.5. To count the apoptosis-positive nuclei in the selected photoreceptor region, right click on the point tool to select the multi-point tool and select the apoptosis-positive staining that overlaps with a DAPI positive nuclei and Recoverin staining. Toggle between the channels to validate the positive cells [1].

4.5.1. SCREEN: To be provided by Authors: Point tool and multi-point tool being clicked, then staining being selected and channels being toggler 

4.6. Then divide the number of apoptosis-positive cells by the area to obtain a normalized value for the cell death within the photoreceptors per organoid [1].

4.6.1. SCREEN: To be provided by Authors: Number being divded OR LAB MEDIA: Figure 2D 
 
5. Drug Treatment

5.1. After determining the deoxySA concentration that induces the target cell death, use a sterile probe to select three groups of organoids of approximately the same size and shape with a minimum of five organoids per group [1] and add the groups to individual wells of an ultra-low attachment 6-well plate [2].

5.1.1. WIDE: Talent at microscope, selecting organoids
5.1.2. Talent adding organoids to plate   

5.2. Add the target cell death concentration of deoxySA [1], the target cell death concentration of deoxySA supplemented with the drug of interest [2], or the control medium to the appropriate well or organoids [3].

5.2.1. Talent adding deoxySA to well, with deoxySA container visible in frame
5.2.2. Talent adding deoxySA + fenofibrate to well, with deoxySA + fenofibrate container visible in frame
5.2.3. Talent adding medium to well, with medium container visible in frame

5.3. After 2 days, replace the supernatant in each well with the appropriate concentration of fresh treatment or control medium [1].

5.3.1. Talent adding deoxySA to well, with deoxySA, deoxySA + fenofibrate, and control medium containers visible in frame

5.4. After 4 days of culture, assess the cultures for cell death as demonstrated [1].

5.4.1. Talent at microscope, imaging cells




Protocol Script Questions
A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
2.4.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
2.4., 3.2. involve selecting well-formed organoids and the appropriate region on those organoids. To ensure success the user must practice and become familiar with how organoids and organoid sections look. 



Results
6. Results: Representative Effects of DeoxySA on Retinal Organoid Cell Death 
6.1. In this representative analysis, retinal organoids generated from a non-macular telangiectasia type two control induced pluripotent stem cell line were treated with four concentrations of deoxySA [1].
6.1.1. LAB MEDIA: Figure 2
6.2. Cell death in response to deoxySA was concentration-dependent [1] and detectible in as little as 50-nanomolar deoxySA [2].
6.2.1. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2D
6.2.2. LAB MEDIA: Figure 2 Video Editor: please emphasize 50 nM data bar
6.3. The highest concentration tested induced a robust cell death [1] while still maintaining the integrity of the retinal organoid [2].
6.3.1. LAB MEDIA: Figure 2 Video Editor: please emphasize 1000 nM data bar
6.3.2. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2B image
6.4. Treatment with 20-micromolar fenofibrate prevented deoxySA-induced toxicity in the photoreceptors of retinal organoids [1], significantly reducing cell death by approximately 80% after 4 days of treatment [2].
6.4.1. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2C image
6.4.2. LAB MEDIA: Figure 2 Video Editor: please emphasize 1 micromolar deoxySA + Fenofibrate data bar





Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

7.1. Sarah Giles: Remember to select well-formed and healthy organoids to ensure that the assay is being performed in retinal cells [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (3.4., 4.2.) 

7.2. Sarah Harkins-Perry: The organoids can be processed for RNA collection to quantify gene expression, allowing the evaluation of stress signals and the validation of toxic effects and rescues [1].

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

7.3. Kevin Eade: Using this technique, we have been able to assay the downstream metabolism of multiple different lipids in organoids, opening up the study of lipid metabolism in retinas [1].

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