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Author Questionnaire:  

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N
Can you record movies/images using your own microscope camera? (Y/N) Y
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) 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.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.1, 2.2, 2.3, 2.4, 3.1, 3.2

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
2.3-2.5
5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? Same building, two to three rooms on two separate floors


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. [bookmark: _Hlk528183188]REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Kaitlin Weskamp: This protocol enables researchers to monitor survival on a single-cell basis and identify variables that significantly predict cell death or survival [1].

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

1.2. Nathaniel Safren: Conventional cytotoxicity assays assess populations of cells, and lack the ability to discriminate individual cells. Longitudinal microscopy allows the assignment of time of death for each cell in a population [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. [bookmark: _Hlk528183367]Kaitlin Weskamp: This technique is well suited for evaluating new therapies for neurodegenerative diseases and other conditions [1]. 

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

1.4. Nathaniel Safren: This method has proven invaluable for exploring disease mechanisms in neurodegenerative conditions, and could be applied with equal efficacy towards other disorders in which cell death is of interest [1]. 

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

1.5. Kaitlin Weskamp: Researchers may struggle with achieving adequate transfection efficiencies without undue toxicity. Practice with the multichannel pipette and familiarity with the protocol should diminish these difficulties over time [1]. 

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

1.6. Nathaniel Safren: Microscopy is an inherently visual methodology; therefore, the technique may be more easily understood by watching in addition to reading [1].
 
1.6.1. 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)

Procedures involving animal subjects have been approved by the Committee on the Use and Care of Animals at the University of Michigan.



Section - Protocol
2. Transfection of Rat Cortical Neurons.

2.1. To begin, combine the appropriate amount of Reduced Serum Media and transfection reagent in one tube [1-TXT], and Reduced Serum Media and DNA in a separate tube [2-TXT]. Incubate them at room temperature for 5 minutes [3]. 

2.1.1. MED: Talent pipettes RSM and transfection reagent in a tube. TEXT: RSM Video editor: Show text overlay when VO says “Reduced Serum Media”.

2.1.2. MED: Talent pipettes RSM and DNA in one tube. TEXT: For all solutions and media see manuscript.


2.1.3. MED: Talent sets the tube aside to incubate at room temperature. Show a timer set to count down from 5 minutes in the shot.

2.2. Then, combine the contents of both tubes [1] and incubate at room temperature for 20 minutes [2].

2.2.1. MED: Talent combines the contents of both tubes.

2.2.2. MED: Talent sets the tube aside to incubate at room temperature. Show a timer set to count down from 20 minutes in the shot.

2.3. Use a multichannel pipette and sterile plastic troughs to wash the embryonic cortical neuron cells two times with 100 microliters of Neuronal Basal Media per well [1-TXT]. Store the conditioned media at 37 degrees Celsius [2-TXT].

2.3.1. CU: Talent washes the cells in each well in one row of the 96-well plate once with NBM. Video editor: Show this text when the VO says “Neuronal Basal Media.” TEXT: NBM 

2.3.2. MED: Talent transfers the media to an incubator. TEXT: Minimize air exposure for rest of procedure

2.4. Replace the NBM with 100 microliters of previously prepared NBKY solution per well [1]. After 20 minutes, pipette 50 microliters of the transfection reagent and DNA mixture dropwise… into each well [2]. Incubate the cells at 37 degrees Celsius for 20 minutes [3].

2.4.1. CU: Talent uses a multichannel pipette to add the media to each well in one row of the 96-well plate. Videographer: Obtain multiple takes, this is repeated. [Authors comment: This shot should reflect removing and then adding media to the wells (washing), not adding media to wells that already contain liquid (adding). We filmed this correctly, James made a note, and the bottle in the shot should be labeled NBKY].

2.4.2. CU: Talent adds the transfection reagent and DNA mixture dropwise to a few wells.


2.4.3. MED: Talent transfers the plate to an incubator. 

2.5. Rinse the cells two times with NBKY solution [1]. Then, add 100 microliters of conditioned media and 100 microliters of NBC solution to the cells [2]. 

2.5.1. CU: Talent uses a multichannel pipette and starts rinsing cells with NBKY.

2.5.2. Reuse 2.4.1. [Authors comment: This shot should depict adding liquid to wells that already contain liquid. We filmed this correctly, James made a note, and the bottle in the shot should say NBC].

3. Imaging 

3.1. To start imaging the cells, place the 96-well plate on a fluorescent microscope [1]. Use the “B2” mark on the plate as a reference mark for future alignment [2] … and save an image for future reference [3].

3.1.1. MED: Talent places the 96-well plate on a motorized stage of a fluorescent microscope.

3.1.2. CU: Talent leaves a mark on the bottom of the plate for reference. 

3.1.3. SCREEN (to be provided by the authors 3.1.3 was recorded, screen caps are not required anymore):  Show an image of the reference mark. [Authors comment: Video Editor: Sections 3.1.3 and 3.2.1 are now covered by footage filmed during the video shoot. In the original script, I am supposed to create a reference mark, but there is already one on the plate. The footage now covers aligning the plate to this reference mark”]

3.2. Then, navigate to areas of interest, and record their x and y coordinates relative to the mark [1].

3.2.1. [bookmark: _GoBack]SCREEN (to be provided by the authors 3.2.1 was recorded, screen caps are not required anymore):  Show an area of interest. Show its coordinates relative to the mark.

3.3. Finally, focus on the transfected cells expressing a fluorescent label [1]. Take multiple images at regularly-spaced intervals in RFP (pronounced: “r-f-p”), GFP (pronounced: “g-f-p”) or DAPI (pronounced as one word: “dapi”) channels [2]. 

3.3.1. SCREEN (to be provided by the authors):  Show transfected cells in focus.

3.3.2. SCREEN (to be provided by the authors): Show 3 images of the transfected cells. Video Editor: Show an image in RFP, when VO says “RFP”. Show an image in GFP, when VO says “GFP”. Show an image in DAPI, when VO says “DAPI”. 

4. Image Processing and Scoring Cell Death

4.1. To begin with image processing, double-click on the FIJI (pronounce as one word “Fiji”) icon. Then, click and drag the Image_Processing macro onto the Fiji bar to open the macro within Fiji [1].

4.1.1. SCREEN (to be provided by the authors): Double-click on the FIJI icon. Click and drag the macro onto the Fiji bar.

4.2. Adjust lines 2 to 7 of the Image_Processing macro according to the text protocol. Then, click on Stitching and then Grid/Collection stitching. Adjust the settings within the dropdown menus “Type” and “Order” until an accurately stitched image is produced [1].

4.2.1. SCREEN (to be provided by the authors): Adjust lines 2 to 7. Click on Stitching and Grid/Collection stitching. Adjust the settings within the drop-down menu.

4.3. Adjust “GRID_TYPE” and “STITCH_ORDER” variables in lines 8 and 9 according to these selections [1].

4.3.1. SCREEN (to be provided by the authors): Adjust lines 8 and 9.

4.4. Then, adjust line 10 to specify the number of images per well, and set the background subtraction option in line 14 to true if necessary [1-TXT].

4.4.1. SCREEN (to be provided by the authors): Adjust lines 10 and 14. TEXT: DIM = 2, for a 2X2 montage of images

4.5. Adjust line 15 to set the rolling ball radius according to the text protocol, and click Run [1]. 

4.5.1. SCREEN (to be provided by the authors): Adjust line 15. Click Run.

4.6. Finally, open the output image stacks, and manually identify the dead neuron cells, according to the text protocol. Record the data in a spreadsheet file [1-TXT].

4.6.1. SCREEN (to be provided by the authors): Open the image. Show a dead neuron cell. Show the spreadsheet. TEXT: See the discussion section

5. Performing Cox Proportional Hazards Analysis and Visualizing Results

5.1. To perform statistical analysis, double-click on the icon for the survival.R script. Highlight line 2 and click the run button to load the survival library. Then, change the path in line 5 to call the input spreadsheet, and click the run button [1].

5.1.1. SCREEN (to be provided by the authors): Double-click on the icon. Highlight line 2. Click the run button. Change the path in line 5. Click the run button.

5.2. Highlight lines 8 and 9 and click the run button to perform the Cox Proportional hazards analysis [1]. 

5.2.1. SCREEN (to be provided by the authors):  Highlight lines 8 and 9. Click the run button. Show results in the console window of R studio.

5.3. Highlight lines 12 to 16 and 19 to 24. Click the run button to plot the cumulative risk of death … and the survival data as a Kaplan Meier curve.

5.3.1. SCREEN (to be provided by the authors):  Highlight lines 12 to 16. Highlight lines 19 to 24. Click the run button. Show plots in the plots tab in R studio.


Section – Results
6. Results: Assessing Neuronal Survival on a Single-Cell Basis

6.1. In this study, rat cortical neurons were transfected at 4 days post plating with a plasmid encoding the fluorescent protein mApple (pronounced: “m, like the letter- apple, like the word”) [1]. 24 hours post-transfection, neuron cells were imaged by fluorescence microscopy every 24 hours for 10 consecutive days [2]. 

6.1.1. LAB MEDIA: Figure 1 Video Editor: Emphasize the two plates on the left (Transfect section). 

6.1.2. LAB MEDIA: Figure 1 Video Editor: Emphasize the “Image” section.

6.2. Following image acquisition, images were processed [1] and were examined sequentially to mark the cell death [2]. Time of death for each cell was determined by changes in fluorescence [3], morphology, and fragmentation of the cell body [4].

6.2.1. LAB MEDIA: Figure 1. Video Editor: Emphasize the “Image” and “Stitch” sections.

6.2.2. LAB MEDIA: Figure 1. Video Editor: Emphasize the “Stack” section.

6.2.3. LAB MEDIA: Figure 3. Video Editor: Show both Neuron 1 at 18 h and Neuron 1 at 69 h.

6.2.4. LAB MEDIA: Figure 3. Video Editor: Show both Neuron 2 at 18 h and Neuron 2 at 188 h.

6.3. Cox proportional hazards analysis … performed on the survival data of the mutant neuron cells… resulted in a hazard ratio of 2.2 [1]. This result indicated a faster rate of death in the mutant neuron cells in comparison to the wild type population [2]. 

6.3.1. LAB MEDIA: Figure 4A.   Video Editor: Emphasize Box1.

6.3.2. LAB MEDIA: Figure 4C and B. Video editor: Emphasize the red curves on both graphs when the VO says; “in the mutant neuron cells”, and the black curves when the VO says, “in comparison to the wild type population”.    



Section - Conclusion
7. Conclusion Interview Statements

7.1. Nathanie Safren: The most important thing to remember when attempting this procedure is to pipette carefully. Minimizing air exposure and avoiding bubbles is critical to a successful transfection [1].

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

7.2. Kaitlin Weskamp: Following transfection, longitudinal fluorescence microscopy can be used to track various factors that may contribute to cell death, including protein localization, turnover, and expression level in addition to cell survival [1]. 

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

7.3. Nathaniel Safren: Within the field of neurodegeneration, the dynamic nature of longitudinal microscopy has shed light on whether the aggregation of disease associated proteins represents a toxic or protective event. 

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

7.4. Kaitlin Weskamp: None of these reagents or instruments are hazardous. 

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