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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? 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 files to your project page.
The files will be uploaded shortly.
3. Which steps from the protocol section below are the most important for viewers to see? 
2.5., 3.1., 3.4., 5.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.5. Dissociation of islets into single cells for imaging is critical. We ensure that we gently but efficiently break the islets into single cells and cytospin them evenly to create nice cells for imaging.
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. Gemma Pearson: This protocol allows us to monitor endogenous mitophagy complexes in human tissues, such as beta cells, facilitating mitophagy research in pivotal translationally relevant tissues [1].  

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

1.2. Gemma Pearson: One advantage of this technique is its ability to visualize important mitophagy complexes in vivo in tissues that have a rare availability or in small sample numbers [1].  

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


Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Michigan. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at the University of Michigan.


Section - Protocol
2. Human Islet Sample Single Cell Dissociation
2.1. After isolation according to standard protocols, culture 4-6 x 103 human islet equivalents [1-TXT] in 10 milliliters of complete pancreatic islet medium for at least 1 day at 37 degrees Celsius [2].
2.1.1. WIDE: Talent adding islets to culture container TEXT: See text for all medium/reagent preparation details
2.1.2. MED: Talent placing islets into incubator
2.2. The next day, use a dissection light microscope at a 3x magnification to count individual human islets within the culture [1] and pick 40 islets per treatment or condition of interest into 1.5-milliliters tubes of islet medium [2].
2.2.1.  MED: Talent at microscope, counting islets
2.2.2. MED: Talent at microscope, adding picked islet(s) to plate/well
2.3. Sediment the islets by centrifugation [1-TXT] and resuspend the pellet in 1 milliliter of PBS supplemented with 50 micromolar PR619 (P-R-six-one-nine) [2].
2.3.1. MED: Talent placing tube(s) into centrifuge TEXT: 1 min, 400 x g, 10 °C
2.3.2. CU: Shot of pellet if visible, then PBS + PR619 being added to tube, with PBS + PR619 container visible in frame
2.4. Invert the tube and collect the islets by centrifugation [1] for a second wash in fresh PBS plus deubiquitinase inhibitor [2].
2.4.1. CU: Tube being inverted
2.4.2. MED: Talent placing tube(s) into centrifuge, with PBS + PR619 container visible in frame if possible
2.5. After the second centrifugation, dissociate the islets into single cells with 125 microliters of 0.25% trypsin plus inhibitor [1] for 3 minutes at 37 degrees Celsius with periodic gentle pipetting [2].
2.5.1. CU: Shot of pellet if visible, then trypsin + PR619 being added to tube, with trypsin + PR619 container visible in frame 
2.5.2. CU: Shot of tube at 37 °C, then islets being pipetted
2.6. At the end of the incubation, arrest the reaction with 1 milliliter of 37-degree Celsius-warmed pancreatic islet medium supplemented with PR619 [1] and collect the islets by centrifugation for two washes in fresh PBS plus inhibitor per wash [2].
2.6.1. MED: Talent adding medium to tube, with medium container visible in frame
2.6.2. MED: Talent adding tube to centrifuge
2.7. After the second wash, resuspend the dissociated islets in 150 microliters of fresh PBS plus inhibitor [1].
2.7.1. CU: Shot of pellet if visible, then pellet being resuspended in PBS + PR619
3. Single Cell Adherence and Fixation and Immunohistochemistry
3.1. For adherence and fixation of the individual islets, cytospin the cell solution onto frosted, charged, microscope slides [1-TXT] and outline the cellular area with a hydrophobic pen [2].
3.1.1. WIDE: Talent adding slides to cytocentrifuge TEXT: 10 min, 28 x g
3.1.2. CU: Cells being outlined 

3.2. Then fix the encircled cells with 4% paraformaldehyde in PBS for 15 minutes at room temperature [1].

3.2.1. CU: PFA being added to slide

3.3. For immunohistochemical analysis of the islet samples, wash the cells with two 5-minute washes in PBS at room temperature [1-TXT] followed by non-specific binding blocking with 10% donkey serum in PBS plus 0.3% detergent for 1 hour at room temperature [2].

3.3.1. MED: Talent adding slide(s) to PBS TEXT: Stain w/in 48 h
3.3.2. CU: Serum being added to slide, with serum container label visible in frame

3.4. At the end of the blocking incubation, co-incubate the cells with primary mouse antibody against ubiquitin specific peptidase-8 [1-TXT], primary rabbit antibody against neuregulin receptor degradation protein-1 [2-TXT], and a marker specific for beta cell identification that was not raised in mouse or rabbit so as to not interfere with the proximity ligation assay signal overnight at 4 degree Celsius [3].

3.4.1. CU: USP8 being added to slide, with USP8 and NRDP-1 container labels visible in frame TEXT: See text for all Ab dilution details
3.4.2. CU: Slid being covered with plastic film TEXT: Cover slides w/ plastic film during each incubation 
3.4.3. Author comment: Shot skipped. The USP8/NRDP1 shot (3.4.1) is the antibodies being added to the slide.

4. Proximity Ligation Assay (PLA)

4.1. The next morning, wash the samples with two, 5-minute washes in PBS on a rocker [1] and add anti-goat Cy5 (psy-5) secondary antibody to a freshly-prepared proximity ligation assay solution [2].

4.1.1. WIDE: Talent placing slide(s) onto rocker
4.1.2. MED: Talent adding Cy5 to solution, with Cy5 and PLA containers visible in frame

4.2. After the second wash, label each islet sample with 20 microliters of probe solution [1] and re-cover the slides with plastic film for a 1-hour incubation at 37 degrees Celsius [2].

4.2.1. CU: Probe being added to slide(s), with probe container label visible in frame
4.2.2. MED: Talent placing film over slide(s)

4.3. At the end of the incubation, wash the cells with two, 5-minute washes in Buffer A on a rocker [1] followed by incubation with 20 microliters of freshly-prepared ligation solution supplemented with 0.025 units/microliter of ligase per slide for a 30-minute incubation at 37 degrees Celsius [2].

4.3.1. MED: Talent placing slide(s) into Buffer A, with buffer A container visible in frame
4.3.2. CU: Ligation solution being added to slide(s), with ligation solution container label visible in frame

4.4. At the end of the ligation, wash the cells two times with Buffer A for 2 minutes per wash [1] and cover each sample with 20 microliters of amplification solution supplemented with polymerase for a 100-120-minute incubation at 37 degrees Celsius [2].

4.4.1. CU: Slide(s) being added to Buffer A, with Buffer A container label visible in frame
4.4.2. CU: Amplification solution being added to slide(s), with amplification solution container label visible in frame

5. Imaging

5.1. To prepare the cells for imaging, wash the samples two times in fresh Buffer A for 10 minutes per wash on a rocker [1] followed by one wash in 0.01x Buffer B for 2 minutes on the rocker [2].

5.1.1. WIDE: Talent placing slide(s) onto rocker
5.1.2. CU: Slide(s) being placed into Buffer B, with Buffer B container label visible in frame

5.2. After the last wash, mount the slides with a drop of mounting medium containing DAPI (DAP-ee) [1] and carefully place a coverslip over each sample [2], using a scalpel to press out any bubbles [3].

5.2.1. CU: Mounting medium be added to slide, with mounting medium container label visible in frame
5.2.2. CU: Coverslip being placed onto slide
5.2.3. CU: Scalpel being applied/bubbles being pressed

5.3. Then seal the coverslips with clear nail polish around the edges [1].

5.3.1. CU: Edge being painted

5.4. To image the samples, place a slide onto the stage of a microscope capable of capturing multiple focal planes [1] and select the 100x magnification [2].

5.4.1. MED: Talent placing slide onto stage
5.4.2. CU: Objective being selected  Author comment: Shot taken. But videographer suggested screen shots also. These will be uploaded to the project page soon.

5.5. Set the z-stack height to approximately 0.45 micrometers [1] and the appropriate stain, counter-stain, and live cell signal excitation and emission parameters [2] and obtain at least 9 different focal plane images [3].

5.5.1. MED-over the shoulder: Talent at computer, setting z-stack height  Author comment: Shot taken. But videographer suggested screen shots also. These will be uploaded to the project page soon.
5.5.2. SCREEN: To be provided by Authors: Excitation(s) and emission(s) being set
5.5.3. SCREEN: To be provided by Authors: At least one image being obtained

5.6. To ensure that the fluorescence image background signals and stray light are minimized, process the images utilizing a two-dimensional deconvolution nearest neighbor algorithm using a standard image processing software of choice [1].

5.6.1. SCREEN: To be provided by Authors: Image being processed 
[bookmark: _GoBack]
6. PLA Interaction Quantification 

6.1. To quantify the proximity ligation assay interactions, open ImageJ [1] and open the proximity ligation assay image [2].

6.1.1. WIDE: Talent opening ImageJ  Author comment: Shot taken. But videographer suggested screen shots also. This is actually already part of the uploaded screenshots (6.1-6.7).
6.1.2. SCREEN: To be provided by Authors: Image being opened

6.2. Starting from the first sharply in-focus image, click Image and select Adjust and Threshold [1].

6.2.1. SCREEN: To be provided by Authors: Image, Adjust, and Threshold being clicked

6.3. Adjust the threshold to remove all of the non-specific proximity ligation assay signal and make a note of the threshold adjustment to try to keep the signal consistent throughout analysis [1].

6.3.1. SCREEN: To be provided by Authors: Threshold being adjusted Video Editor: please emphasize threshold adjustment value with “make note of” as possible

6.4. Click Process and select Binary and Make binary [1].

6.4.1. SCREEN: To be provided by Authors: Process being clicked, then Binary and Make binary being selected

6.5. Confirm that Size is set to zero to infinity, Circularity is set to 0-1, and Show is set to outlines and check the Display results and Clear results boxes [1].

6.5.1. SCREEN: To be provided by Authors: Shot of size set to 0-infinity, Circularity set to 0-1, and Show set to outlines, then Display results and Clear results being checked

6.6. Note the number of particles analyzed in a spreadsheet, denoting the sample and z-stack position [1]. Then click Analyze and Analyze particles to measure the particles [2].

6.6.1. SCREEN: To be provided by Authors: Number of particles being denoted in spreadsheet
6.6.2. SCREEN: To be provided by Authors: Analyze and Analyze particles being clicked

6.7. When all of the in-focus z-stacks for the sample have been analyzed, sum the total number of particles for the sample in the spreadsheet to quantify the total number of interactions [1].

6.7.1. SCREEN: To be provided by Authors: Total number of particles being quantified 



Section – Results
7. Results: Representative Beta Cell Mitophagy Analysis 

7.1. The antibodies used in the proximity assay are specific for the ligands and do not demonstrate any overlap [1].

7.1.1. LAB MEDIA: Figure 3D: JoVE Video Editor please emphasize NRDP1 + USP8 image

7.2. As observed, the dispersion protocol is highly efficient at obtaining single cells in the microscope field of view for downstream analysis [1] and the beta cell staining is retained following proximity ligation assay staining in primary human islets [2].

7.2.1. LAB MEDIA: Figure 4: JoVE Video Editor please emphasizes blue signal/cells in DAPI image
7.2.2. LAB MEDIA: Figure 4: JoVE Video Editor please emphasizes purple/pink signal/cells in MERGE image

7.3. Using the demonstrated techniques, it could be determined that the interaction of neuregulin receptor degradation protein-1 and ubiquitin specific peptidase-8 is decreased following a 48-hour exposure to palmitate [1], highlighting the feasibility of this assay for assessing key endogenous mitophagy factors following diabetogenic stimulus [2].

7.3.1. LAB MEDIA: Figure 5: JoVE Video Editor please emphasizes MERGE:Palmitate image
7.3.2. LAB MEDIA: Figure 5


Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Gemma Pearson: The efficient and gentle dispersion of human islets is essential for ensuring quantification of the correct cell populations downstream (Step 2.5) [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Gemma Pearson: PLA allows the assessment of important mitophagy complexes in human islet samples, allowing the analysis of mitophagy in biologically important human patient samples, moving the field of diabetes research forward [1]. 
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera


 2018, Journal of Visualized Experiments	Page 8 of 10
image1.png




