
Submission ID #: 57463
Editor Name: Bridget Colvin
Videographer Name: Howard Shack
Film Date: 
Submission Link: http://www.jove.com/files_upload.php?src=17526263
 
Authors and Affiliations: Andreas B. den Hartigh and Susan L. Fink 

Department of Laboratory Medicine, University of Washington

Title: Detection of Inflammasome Activation and Pyroptotic Cell Death in Murine Bone Marrow-Derived Macrophages

Corresponding Author: 
Susan L. Fink
Department of Laboratory Medicine
University of Washington
sfink@uw.edu 

Co-authors: ahartigh@uw.edu 

A. Microscopy: Does your protocol involve video microscopy? N
B. 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.
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.4., 2.5., 3.3., and 3.4. 
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.8., 2.9. Setting up the microscope correctly. By using caspase-1/11 deficient cells to setup the microscope we ensure that only truly inflammasome positive cells and truly inflammasome negative cells will be imaged, eliminating false positive and false negative results.
E. Will the filming need to take place in multiple locations? Y, different wings of same building

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A. Experimental Goal: (read by voice talent at JoVE)

The overall goals of this protocol are to examine inflammasome activation at the single cell level via fluorescence microscopy and to measure lysis during pyroptosis (pyro-TO-sis) by a lactate dehydrogenase, or LDH (L-D-H), release assay. (Intro)

B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Susan Fink: This method can help answer key questions in the inflammasome field, such as how is caspase-1 activation regulated? 
1.2. Susan Fink: The main advantage of these techniques is that they allow the user to examine multiple steps of the inflammasome activation and pyroptosis pathways. 

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.3. Susan Fink: Demonstrating the procedure will be Andreas den Hartigh, a research scientist from my laboratory. 
1.3.1. Interview style: Author saying the above 
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.4. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Washington.

Protocol: (read by voice talent at JoVE)
2. NOD-Like RecptorP3 (NLRP3) Inflammasome Activation, Caspase-1 Activity Probe (FAM-YVAD-FMK)-Labeling, and Antibody Staining
2.1. Begin by replacing the medium from LPS-primed, bone marrow-derived macrophages seeded on glass coverslips with 290 microliters of DMEM-5 (Pronounce: D-M-E-M-five) medium supplemented with 5 micromolar nigericin and 5 millimolar glycine per well [1-WIDE-TXT].
2.1.1. Talent adding medium to at least one culture, with medium, nigericin, and glycine containers visible in frame (TEXT: See text for BMM isolation and differentiation details)
2.2. Return the 24-well plate to the cell culture incubator for 60 minutes at 37 °C and 5% CO2 [1-MED], adding 10 microliters of 30x FAM-YVAD-FMK (fam-Y-vad-F-M-K) after the first 15 minutes [2-CU-TXT].
2.2.1. Talent adding plate to incubator
2.2.2. FAM-YVAD-FMK being added to at least one well, with FAM-YVAD-FMK container label visible in frame (TEXT: See text for all medium/reagent preparation details)
2.3. At the end of the incubation, wash the cells with 1 mL of cold PBS per well three times for 5 minutes per wash [1-MED] and fix the cells with 250 microliters of 2% paraformaldehyde per well for 30 minutes on ice protected from light [2-MED-over the shoulder], labeling the cells with an appropriate fluorescent nuclear dye during the last 5 minutes [3-CU].
2.3.1. Talent washing at least one well, with PBS container visible in frame
2.3.2. Talent adding PFA to at least one well, with PFA container visible in frame
2.3.3. Dye being added to at least one well, with dye container label visible in frame
2.4. At the end of the incubation, wash the cells three times with cold PBS as just demonstrated [1-MED] and load each slide with 7 microliters of anti-fade mounting medium [2-CU].
2.4.1. Talent washing at least one well, with PBS container visible in frame
2.4.2. Mounting medium being added to one slide, with mounting medium container label visible in frame if possible
2.5. Place a coverslip onto each slide [1-ECU] and allow the mounting medium to harden overnight before sealing the coverslips with nail polish [2-CU].
2.5.1. Coverslip being placed
2.5.2. One coverslip being sealed
2.6. To image the cells by fluorescence confocal microscopy, place the untreated control slide onto the microscope stage [1-MED] and manually focus on the cells [2-SCREEN].
2.6.1. Talent placing slide onto microscope stage
2.6.2. *To be provided by Authors: cells coming into focus
2.7. Using the microscope Look Up Table settings, adjust the offset until no positive probe staining is observed in the untreated cells [1-SCREEN-TXT].
2.7.1. *To be provided by Authors: Offset being adjusted (TEXT: Alternative: Use caspase-1 deficient macrophages)
2.8. Next, using a nigericin treated sample, locate a field that contains cells that are both positive and negative for the probe staining and adjust the imaging plane of the probe channel to the plane that has the highest intensity of positive staining [1-SCREN-TXT].
2.8.1. Shot of filed with positive and negative cells, then plate being adjusted (TEXT: Highest intensity staining = center of inflammasome focus imaging)

2.9. Then adjust the gain until the foci are visible in the cells with condensed nuclei and obtain images of 5 randomly-selected fields per slide at a 100X total magnification [1-SCREEN-TXT].

2.9.1.  *To be provided by Authors: Gain being adjusted (TEXT: Use gain + offset settings for entire imaging session), then image(s) being obtained (TEXT: i.e. about 40 cells/image)
2.10. For immunofluorochemical analysis of the nigericin-treated cells, wash the probe-labeled cells as just demonstrated [1-MED] and incubate the cells in 250 microliters of fixation and permeabilization solution per well for 30 minutes on ice protected from light [2-CU].
2.10.1. [bookmark: _GoBack] Talent washing at least one well with PBS, with PBS container visible in frame
2.10.2.  Fixation and permeabilization solution being added to at least one well, with fixation and permeabilization solution container label visible in frame
2.11. Wash the macrophages three more times with fresh wash buffer [1-MED] and label the cells with 250 microliters of primary antibody against apoptosis-associated speck-like protein containing a C-terminal caspase-recruitment domain, or ASC (Pronounce: A-S-C), per well for one hour on ice [2-CU-TXT]. (note from VO: two takes for pronunciation of “apoptosis”)
2.11.1. Talent washing at least one well with PBS, with PBS container visible in frame
2.11.2.  Antibody being added to at least one well, with antibody container label visible in frame (TEXT: See text for Ab preparation details)
2.12. Wash the cells at the end of the incubation [1-MED] and label the samples with 250 microliters of the appropriate fluorescent dye-conjugated secondary antibody for another hour on ice [2-CU], adding 4 microliters of an appropriate fluorescent nuclear-staining dye during the last 5 minutes [3-CU].
2.12.1. Talent washing at least one well with PBS, with PBS container visible in frame
2.12.2.  Antibody being added to at least one well, with antibody container label visible in frame
2.12.3.  Dye being added to at least one well, with dye container label visible in frame
2.13. After washing the cells three times in cold wash buffer [1-MED], mount coverslips onto the slides with 7 microliters of anti-fade mounting medium as demonstrated [2-CU] and image the macrophages by fluorescence confocal microscopy [3-MED-over the shoulder].
2.13.1.  Talent washing at least one well with PBS, with PBS container visible in frame
2.13.2.  Coverslip being mounted
2.13.3.  Talent imaging cell, with monitor visible in frame
3. Lactate Dehydrogenase (LDH) Release Assay
3.1. To perform an LDH release assay, add 50 microliters of DMEM-5 medium supplemented with 10 micromolar nigericin to each experimental well [1-WIDE] and 50 microliters of DMEM-5 to the spontaneous [2-CU] and 100% lysis control wells for 60 minutes at 37 °C and 5% CO2 [3-MED].
3.1.1. Talent adding medium to at least one well, with nigericin container visible in frame
3.1.2. Medium being added to at least one well, with medium container label visible in frame
3.1.3. Talent adding plate to incubator
3.2. After 30 minutes, add 10 microliters of 10x lysis buffer to the 100% lysis control wells [1-MED-over the shoulder] and add 10 microliters of medium to the other wells [2-CU].
3.2.1. Talent adding lysis buffer to well(s), with lysis buffer container visible in frame  
3.2.2. Medium being added to at least one well, with medium container label visible in frame
3.3. At the end of the incubation, centrifuge the plate [1-MED-TXT] and transfer 50 microliters of supernatant from each well to a clear, flat-bottom plate [2-CU].
3.3.1. Talent adding plate to centrifuge (TEXT: 5 min, 500 x g, 10 °C)
3.3.2. Supernatant being added to at least one plate
3.4. Next, add 50 microliters of freshly-thawed and -prepared substrate to each well for a 30-minute incubation in the dark [1-MED-over the shoulder-TXT], checking the plate after 15 minutes to confirm that the signal will not exceed the detection limit of the plate reader [2-MED].
3.4.1. Talent adding substrate to at least one well, with substrate container visible in frame (TEXT: Medium alone for control/blank value wells)
3.4.2. Talent checking plate
3.5. At the end of the incubation, add 50 microliters of stop solution to each well [1-CU] and measure the OD490 on an appropriate plate reader to allow calculation of the percentage of cell lysis per well [2-MED].
3.5.1. Stop solution being added to at least one well
3.5.2. Talent adding plate to reader 
4. Results: Representative Inflammasome Activation and Pyroptotic Cell Death Detection

4.1. Wild-type macrophages exposed to nigericin demonstrate the formation of an ASC focus in the perinuclear region that also contain active caspase-1 [1-LM], indicating that these cells are undergoing pyroptosis [2-LM].	Comment by Andreas B. den Hartigh: What does this mean?	Comment by Bridget Colvin: Authors: it means Lab Media and indicates to the Video Editor what kind of visual we be used to go with this narrative.

4.1.1. Figure 1.psd: please outline/indicate wild-type alpha-ASC image
4.1.2. Figure 1.psd: no animation

4.2. While macrophages from caspase-1-11 (cass-pace-one-eleven)-deficient mice also generate an ASC focus [1-LM], these cells do not have any active caspase-1 associated with this focus, as indicated by the absence of FAM-YVAD-FMK staining [2-LM].

4.2.1. Figure 1.psd: please outline/indicate c1/11- alpha-ASC image
4.2.2. Figure 1.psd: please outline/indicate c1/11- FAM-YVAD-FMK image

4.3. Nor are the nuclei of these cells condensed, indicating an absence of pyroptotic cell death [1-LM].

4.3.1. Figure 1.psd: please indicate c1/11- TO-PRO-3 image

4.4. Further, a large percentage of wild type macrophages undergo cell death after nigericin exposure as measured LDH release analysis of their culture supernatants [1-LM], while macrophages deficient in caspase-1 do not release LDH into the supernatant, indicating that the cells are still intact [2-LM]. 

4.4.1. Figure 2.pdf: please add/indicate WT data bar
4.4.2. Figure 2.pdf: please add/indicate C1/11KO data bar

5. Conclusion (said by authors on camera):
5.1. Susan Fink: After watching this video, you should have a good understanding of how to visualize inflammasome formation by fluorescence microscopy and to determine the level of cell lysis by measuring LDH release.
5.2. Susan Fink: This procedure can be modified for use of other inflammasome stimuli or interventions that alter inflammasome activation or pyroptosis.  
 

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 
3.1.2. 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. 

4.2.1 and 4.3.1: Figure 1.psd – image of wild type and caspase-1/11 deficient macrophage exposed to nigericin
4.4.1: Figure 2.pdf – bar graph of cytotoxicity of wild type and caspase-1/11 deficient macrophages exposed to nigericin.

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 in the email accompanying the finalized script.
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