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Authors, please fill out the brief questionnaire below.   

A. Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ___N______ If yes, please list make and model of your microscope: ______________________________
**Note:  This question is to get at whether or not you will need a camera hook-up to look into the microscope.  However, if your microscope has a digital camera attached to a computer, you can gather these shots by collecting screen capture movies.  
Does your protocol include microscopy steps that are visualized through a microscope with a digital camera/computer attached? (Y/N) ______N_____ 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__ _N_______ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps___________parts/sections 2-3 with all steps included _______________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  __________________Determining the time point to add the DEVD substrate. Caspase activity is transient and once the cascade has been initiated, the addition of the DEVD needs to be added within this time frame. This is dependent on the agonist used, the incubation time, concentration of the agonists and cell line or tissue studied.  

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:

The overall goal of this video is to demonstrate a high output multiplex assay to determine the onset of apoptosis as measured by caspase-3/7 (pronounced “Caspase – three, seven”) normalized to viable cell counts. (Intro) 

First, hypothalamic neurons are challenged with the apoptotic inducing saturated fatty acid, palmitic acid. (P1) 

Editors, “experiment schematic_FIXED CD_Fig1.pdf” can be used as this point is narrated.  Start with the image of talent adding medium to the plate. 
  
Editors, as an alternative to the photographs the authors included, an illustration of a 96-well plate can be used from DAM Resource ID 3: 96-well plate with micropipette.  First the addition of medium containing palmitic acid can be animated by the addition of a pink liquid to the wells.  

Then, the cell viability of the neurons is measured using a fluorescence based reagent and a microplate reader. (P2)
Editors, “experiment schematic_FIXED CD_Fig1.pdf” can be used as this point is narrated.  Continue with the image of talent adding reagent to the plate.  Then show the photograph of the talent placing the plate into the microplate reader.
  
Editors, as an alternative to the photographs the authors included, an illustration of a 96-well plate can be used from DAM Resource ID 3: 96-well plate with micropipette.  Continuing from the previous point,   the addition of a blue liquid (to represent the fluorescence based reagent resazurin) can be animated.  Then, the microplate from DAM Resource ID 171:  Microplate reader 5024 can be used.  Perhaps this image can be animated by showing the plate sliding into the machine.

Following the onset of apoptosis, the luminogenic substrate DEVD, which is an amino acid sequence cleaved by caspase-3, is added to the cells. (P3)
Editors, “experiment schematic_FIXED CD_Fig1.pdf” can be used as this point is narrated.  Use the 4th image of talent adding DEVD reagent to the plate.  
  
Editors, as an alternative to the photographs the authors included, an illustration of a 96-well plate can be used and the addition of a green liquid (to represent the DEVD reagent) can be animated from DAM Resource ID 3: 96-well plate with micropipette.  

The final step of the procedure is to measure luminescence using a microplate reader to determine caspase activity, which increases in cells that are undergoing apoptosis. (P4)
Editors, “experiment schematic_FIXED CD_Fig1.pdf” can be used as this point is narrated.  Show the 5th photograph of the talent placing the plate into the incubator.
  
Editors, as an alternative to the photographs the authors included, an illustration the microplate from DAM Resource ID 171:  Microplate reader 5024 can be used.  Perhaps this image can be animated by showing the plate sliding into the machine.

Ultimately, a ratio of caspase activity per viable cells can be obtained in less than 5 to 6 hours in a 96-well format. (P5)
Editors, please use figure 2A here.

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Tammy A. Butterick:  The main advantage of this technique over existing methods, like, Western Blots or ELISAs, is that it is a rapid, inexpensive assay and that can directly measure caspase 3/7 activity in multiple well formats.   
1.1.1. MED:  Tammy speaks toward the camera, interview style.
1.2. Cayla M Duffy:  This method can help answer key questions in the field, such as determining primary modulators of apoptosis.  
1.2.1. MED:  Cayla speaks toward the camera, interview style.
1.3. Rachel E Lee:  The utility of this technique is that this multiplexing can be used as an accurate method of assessing cytotoxicity and viability.  Although the assay is fairly straight forward a visual demonstration of this method is critical because it will ensure that the assay will be successfully completed
1.3.1. MED:  Rachel speaks toward camera, interview style.
1.4. Joshua P. Nixon:  Though this method can provide insight into neuro degeneration, it can also be applied to other diseases and in vitro models such as those used in cancer research. 
1.4.1. MED:  Joshua speaks toward camera, interview style.
1.5. Tammy A. Butterick:  Individuals new to this method will need to optimize this technique because the endpoints are cell line and agonist dependent. Caspase-3/7 activity is transient; therefore, depending on effectiveness of cell stressor, determining the appropriate timing to assay caspase activity can take some effort.
1.5.1. MED:  Tammy speaks toward camera, interview style.

Protocol (read by voice talent at JoVE):

2. Plating and Counting Cells
2.1. To begin, rapidly thaw frozen A12 cells in a 37 °C water bath.  Once thawed, gently pipette the cells into a 75 cm squared vented culture flask and add 10 ml of warm Dulbecco's Modified Eagle Medium, or DMEM culture medium.   
2.1.1. MED:  Talent places frozen A12 cells into a 37 °C water bath.  
2.1.2. MED-over the shoulder:  Talent gently pipettes the cells to a 75 cm squared venter culture flask.
2.1.3. CU:  Flask as talent pipettes 10 ml of warm DMEM in.  TEXT overlay:  see text for recipe, warm to 37 °C
2.2. Incubate the flask overnight in a 5% CO2 incubator at 37 °C.  After 24 hours, aspirate the medium and replace with fresh medium.  Continue growing cells until between 70 and 80% confluence is obtained after 2 to 3 days of growth.
2.2.1. MED-over the shoulder/WIDE:  Multiple takes as talent leaves the cells to incubate in an incubator.  Use MED-over the shoulder here, WIDE shot will be reused once.
2.2.2. CU:  Flask as talent aspirates the medium and replaces with fresh medium.
2.2.3. Shot 2.2.1 – WIDE shot of talent putting the cells back into the incubator.
2.3. To count the cells, first warm DMEM and 1x-trypsin-EDTA solution to 37 °C.  Aspirate the medium from the flask and wash two times with sterile phosphate buffered saline.  Add 500 μl of trypsin solution before incubating at 37 °C for between 2 and 5 minutes.
2.3.1. MED:  Talent places the containers of DMEM and 1x-trypsin-EDTA solution in a 37 °C water bath.
2.3.2. MED-over the shoulder:  Talent aspirates the medium from the flask and washes with PBS from a labeled container.
2.3.3. CU:  Flask as talent adds 500 μl of trypsin solution.
2.4. Detach the cells from the flask using a scraper and suspend cells in 5 ml of medium.  Pass the cells through a cell strainer into a clean 50 ml tube.  It may be necessary to pass the cells through the strainer more than once, but do not repeat more than three times.
2.4.1. MED:  Talent uses a scraper to detach the cells and suspends the cells in 5 ml of medium.
2.4.2. CU:  Cell strainer as talent passes the cells through into a clean 50 ml tube.
2.5. After counting the cells using a hemocytometer, seed 6,000 cells per well in a 96 well clear bottom black or white walled plate in a final volume of 100 μl of medium.  Incubate the plate at 5% CO2 and 37 °C for 24 hours.
2.5.1. MED:  Talent pipettes cells into a 96 well clear bottom black walled plate in a final volume of 100 μl of medium.  
2.5.2. MED-over the shoulder:  Talent leaves the plate of cells to incubate in the incubator.
3. Determining Cell Viability and Caspase-3/7 Activity
3.1. Transfer palmitic acid to a sterile 5 ml glass vial and solubilize in 100% DMSO.  After diluting the stock palmitic acid solution 1 to 10 in DMSO, add it to pre-warmed DMEM to obtain a final working concentration of 0.1 mM palmitic acid.  
3.1.1. [bookmark: _GoBack]MED:  Talent dissolves palmitic acid in 100% DMSO in a sterile 5 ml glass vial.
3.1.2. CU:  Labeled container of pre-warmed DMEM as talent adds the working solution of palmitic acid.
3.2. For control medium, add the same concentration of DMSO to the medium containing palmitic acid.
3.2.1. MED-over the shoulder:  Talent pipettes DMSO to DMEM for control.  Use labeled containers.
3.3. Remove the medium in each well and replace with 50 μl of medium plus or minus palmitic acid and incubate the plate at 5% CO2 and 37 °C for 2 hours. 
3.3.1. Insert clip of 2.5.2 MED-over the shoulder:  Talent leaves the plate of cells to incubate in the incubator.
3.3.2. CU:  96-well plate as talent removes the medium in each well and replaces it with 50 μl of medium plus or minus palmitic acid.
3.3.3. MED-over the shoulder:  96-well plate as talent adds 5 μl of resazurin reagent.  
3.3.4. MED:  Talent sets a timer to set down from 10 min and puts it next to the plate.
3.4. Following incubation, load the plate onto a multi-mode microplate reader, and record fluorescence at an excitation wavelength of 560 nm and an emission wavelength of 590 nm to measure cell viability.  Results are presented as relative fluorescence units.
3.4.1. CU:  Multi-mode microplate reader as talent loads the plate.
3.4.2. MED-over the shoulder:  Talent reads and records the fluorescence at an excitation wavelength of 560 nm and an emission wavelength of 590 nm on screen.
3.5. To the same plate, add 55 μl of DEVD-caspase reagent… and incubate at room temperature for 2 hours.
3.5.1. CU:  96-well plate as talent adds 55 μl of DEVD-caspase reagent.
3.5.2. MED-over the shoulder:  Talent starts a timer to count down from 2 hours and sets it next to the plate.
3.6. Again using the microplate reader, record luminescence to measure caspase-3/7 activity.  Results are presented as relative luminescence units, with luminescence directly proportional to caspase-3/7.
3.6.1. MED:  Talent loads the plate into the micorplate reader.
3.6.2. Same as clip 3.4.2 MED-over the shoulder:  Talent reads and records the luminescence on screen.
3.7. To normalize caspase-3/7 activity to cell count, divide cell viability by caspase-3/7 activity.
3.7.1. CU:  Screen or lab notebook as talent divides the cell viability by caspase-3/7 activity.
4. Results:  Fold change in Caspase-3/7 activity normalized to cell viability 
4.1. This protocol describes results in multiplexing two separate assays to determine mechanisms of cell death by apoptosis. 
4.1.1. Title Card
4.2. Caspase activity was significantly increased in cells challenged with palmitic acid after 2 hour incubation. 
4.2.1. LAB MEDIA:  Figure 2A 
4.3. Loss of cell membrane integrity is a morphological change associated with the induction of apoptosis, which is apparent in cells after 2 hours of exposure to palmitic acid.
4.3.1. LAB MEDIA:  Figure 2B
4.4. Shown here is the potential pathway in which palmitic acid induces apoptosis.  Understanding the underlying mechanisms of the stressor used to induce apoptosis aids in determining the length of time for the incubation of stressor since caspase enzymes must be activated before interacting with the DEVD substrate.      
4.4.1. LAB MEDIA:  Figure 3


5. Conclusion (said by authors on camera)
5.1. Cayla Duffy:  Once mastered, this technique can be done in less than 5-6 hours if it is performed properly.  After watching this video, you should have a good understanding of how to perform a multiplex caspase-3/7 activity assay using an in vitro hypothalamic neuronal cell culture model.  
5.1.1. MED:  Cayla speaks toward camera, interview style.
5.2. Rachel Lee:  While attempting this procedure, it’s important to remember that incubation times are dependent on cell types and stressors or agonists used.  
5.2.1. MED:  Rachel speaks toward camera, interview style.
5.3. Cayla Duffy:  The development of this technique allows researchers in the field of neuroscience to use a reliable and timesaving technique for apoptotic studies. 
5.3.1. MED:  Cayla speaks toward camera, interview style.
5.4. Rachel Lee:  Following this procedure, additional pharmacological assays that target specific proteins within the apoptotic process can be performed in order to delineate underlying mechanisms that initiate degenerative diseases.
5.4.1. MED:  Rachel speaks toward camera, interview style.
       

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

experiment schematic_FIXED CD_Fig1
Figure 2A – Authors, please provide a figure of 2A alone without the A label.
Figure 2B – Authors, please provide a figure of 2B alone without the B label.
Figure 3



General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
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