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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) ___Yes______ If yes, please list make and model of your microscope: ____EVOS AMG fl__________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_No_______ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_____2.2, 2.4 2.5, 4.1, 4.2, 4.6_____________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  ___preventing sample loss and contamination___________________________

1. Introduction (Schematic Overview and Interview)

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

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Conceptual Narrative:

The overall goal of the following experiments is to observe inflammasome activity in in vitro human dendritic cells using simple IL-1β readout assays (Intro). First, add R848 (Pronounce as acronym: R-8-4-8) to the cells to induce intracellular pro-IL-1β (Pronounce as: pro-I-L-one-beta) expression (P1). Then, add Nigericin to activate NLRP3 (Pronounce as acronym: N-L-R-P-3)  inflammasome formation that, in turn, triggers the cleavage of pro-IL-1β into mature IL-1β before secretion (P2). Next, collect the samples and measure the intracellular pro-IL-1β and the extracellular mature IL-1β (P3). Results obtained by measuring the secretion of IL-1β from primed and activated cells  by immunofluorescence, western blot, and ELISA (Pronounce as: EL-EYE-ZA) detection demonstrate that priming human DCs results in the intracellular pro-IL-1β production in R848 primed cells and secretion of IL-1β from cells both primed and activated with Nigericin (P4).
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Melissa Victoria Fernandez: This method can provide insight into the role of the NLRP3 inflammasome in human dendritic cell response to synthetic ligands. It can also be applied to other systems designed to test physiological triggers, such as bacteria, virus, and autoinflammatory disease.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Priming and Activating the Inflammasome 
2.1. Aliquot 200 μL of freshly isolated monocyte-derived dendritic cells in their resting state [Text over video: 2x105 cells/well] in a 96-well round-bottomed plate.
2.1.1. MED/CU: Talent aliquots 200 μL of freshly isolated monocyte-derived dendritic cells in a 96-well round-bottomed plate.
2.2. Start with the four standard conditions of unstimulated negative control, priming only, activation only, and priming followed by activation. Then according to experimental design,  include diluent controls for R848 and Nigericin.
2.2.1. CU/ECU: On paper template of experimental design, Talent indicates the positions of th unstimulated negative control, priming only, activation only, and priming followed by activation. 
2.2.2. CU: Talent shows position on plate of diluent controls for R848 and Nigericin.
2.3. For downstream intracellular cytokine staining assays, include duplicates for the isotype controls.
2.3.1. ECU: Talent labels a pair of wells on the plate for duplicate for the isotype controls.
2.4. To prime the inflammasome, add R848 at a 10 μM final concentration to the appropriate wells. Place the cells in an incubator at 37 °C and 5 % CO2 for 18 hours.
2.4.1. ECU: Talent adds add R848 to a few appropriate wells. 
2.4.2. MED/CU: Talent places the cells in an incubator at 37 °C and 5 % CO2..
2.5. Then to activate the NLRP3 Inflammasome, add Nigericin at a 20 μM final concentration. Return the cultures to the incubator for an additional 6 hrs.
2.5.1. CU: Talent adds Nigericin to a few wells.
2.5.2. MED: Talent places the cultures to the incubator. 
3. Sample Collection
3.1. To harvest the samples, centrifuge the culture plate at 974 x g for 3 minutes.
3.1.1. MED/CU: Talent removes the culture plate from the centrifuge.
3.2. Without disturbing the cell pellets, transfer each supernatant to a separate round-bottomed plate in order to measure cytokine secretion by ELISA. 
3.2.1. CU/ECU: Without disturbing the cell pellets, Talent transfers a few supernatanta to a separate round-bottomed plate. 
3.3. Now wash the cellular pellets three times with 200 μL of 1x PBS to remove any extracellular IL-1β from the cellular samples for further analysis by a variety of techniques.
3.3.1. CU: Talent resuspends cellular pellets in 200 μL of 1x PBS. 
3.3.2. Added shot: Talent places the samples in a centrifuge
3.4. For western blot detection of pro-IL-1β, lyse the cells directly in 10 μL of denaturing lysis buffer. After transferring the lysates to 1.5 mL eppendorf tubes, heat the samples for 10 minutes at 100oC.
3.4.1. CU/ECU: Talent lyses cells directly in 5 μL β-mercaptoethanol/950 μL laemmli sample buffer followed by diluting 1:1 with cell lysis buffer. 
3.4.2. CU: Talent transfers the  lysates to 1.5 mL eppendorf tubes. 

3.4.3. MED: Talent heats the lysates on a dry 100oC plate.
3.5. For fluorescent detection by flow cytometry of IL-1β, add 100 μL of 5 % PHS media to the cellular samples, and 1 μL of fluorescently-labeled antibodies to the  phenotype markers [Text over video: CD11c and CD14] or isotype control. Incubate for 10 minutes at room temperature in the dark.
3.5.1. MED/CU: Talent adds 100 μL of 5 % PHS media to the cellular samples; followed by 1 μL of fluorescently-labeled antibodies to the CD11c and CD14 antibodies (show label on reagent tube). 
3.5.2. MED: Talent places samples at room temperature in the dark.
3.6. After three PBS washes,  fix the cells with 100 μL of 4 % PFA for 20 minutes at room temperature, in the dark. 
3.6.1. CU:Talent resuspends the cells in 100 μL of 4 % PFA 
3.6.2.  MED/CU: Talent places the samples at room temperature, in the dark. 

3.7. Next, add 100 μL of permeabilization buffer for 30 minutes, followed by  62 ng of α-IL-1β-FITC (Pronounce as acronym: anti-I-L-one-beta fit-see) antibody  or isotype control. Incubate samples for 2 hours at 37 °C.
3.7.1. ECU: Talent adds 100 μL of permeabilization buffer.
3.7.2.  CU: Talent adds  62 ng of α-IL-1β-FITC antibody  or isotype control.
3.7.3. MED: Talent incubates samples at 37 °C.
3.8. Wash the cells three times with 200 μL of permeabilization buffer and resuspend in 1x PBS. 
3.8.1. ECU: Talent resuspends cells in 200 μL of permeabilization buffer.
3.8.2.  Added shot: Talent resuspends cells in 1x PBS.
3.8.3. Added shot: Wrap the samples in foil and store at 4oC.
3.9. If detecting IL-1β by microscopy, stain cells with DAPI (Pronounce as word: dapi, rhymes with “happy”), add mountant, and place a coverslip gently on top of a glass slide. Allow the mountant to cure overnight before capturing microscopy images.
3.9.1. MED-over-the-shoulder: Talent adds DAPI stain to cells.
3.9.2. CU: Talent adds mountant, and place coverslip gently on top of a glass slide. 
3.9.3. WIDE/MED: Talent approaches the microscope with the slides (try to get good shot of instrument set-up).
4. Data Acquisition

4.1. For fluorescent detection by flow cytometry, acquire data one sample at a time. Set the forward and side scatter gates on the live cells. Next, gate on the CD11c+CD14- (Pronounce as acronym: C-D-eleven-c-positive-C-D-fourteen-negative) cells. Finally, analyze the moDC population based on pro IL-1β staining.
4.1.1. MED/CU: Talent places samples into the FACs. 

4.1.2. SCREEN: Talent sets the forward and side scatter gates on the live cells. 

4.1.3. SCREEN: Talent gates on the CD11c+CD14- cells. 

4.1.4. SCREEN: Talent analyzes for the moDC population based on pro IL-1β staining.

4.2. In microscopy data acquisition, set the exposure time with the positive staining R848-treated sample. Then determine the percentage of pro-IL-1β+ expressing moDCs 
4.2.1. WIDE/MED: At the microscope, Talent sets the exposure time with the positive staining R848-treated sample (try to get good shot of instrument set-up).
4.2.2. Added Shot: Talent focuses on DAPI stained cells.

4.2.3.  SCREEN: Talent determines focuses on the percentage of pro-IL-1β+ expressing moDCs using DAPI+pro-IL-1β+  and DAPI+pro-IL-1β-.
4.3. For Western blot detection, load the total sample volume onto the polyacrylamide gel. Run at 140 V (Pronounce as: 140-Volts) until the dye front runs off the bottom of the gel.
4.3.1. MED/CU: Talent loads the last sample onto a polyacrylamide gel. 

4.3.2. CU: Talent starts run at 140 V.

4.4. Transfer the protein from the polyacrylamide gel onto a PVDF Immobilon-FL membrane [Text over video: 90 minutes at 100 V ]. Block the membrane with 5 % BSA in TBS-T for 1 hour.
4.4.1. MED/CU: Talent stops western tranblot and separates the polyacrylamide gel from PVDF Immobilon-FL membrane. 

4.4.2. ECU: Talent adds 5 % BSA in TBS-T to the membrane, and places it on a shaker.

4.5. Incubate with the primary antibody while shaking at 4 oC for overnight. After three 5-minute TBS-T washes, incubate with the secondary antibody at room temperature for 1 hour. After three more TBS-T washes, image the membrane.
4.5.1. ECU: Talent adds the primary antibody solution (show label on tube) and places membrane on the shaker. 

4.5.2. CU: Talent removes the last TBS-T wash, and adds the secondary antibody (show label on reagent tube). 

4.5.3. MED/CU: Talent analyzes images the film membrane image.

4.6. When measuring secreted cytokines by ELISA, equilibrate the samples at room temperature,  spin down samples to consolidate the supernatant condensation, and  follow the manufacturer’s instructions for measurement of IL-1β. 
4.6.1. MED/CU: Talent places  the samples at room temperature.
4.6.2. ECU: Talent spins down samples before setting up ELISA.
4.6.3. MED: Talent places IL-1β ELISA kit reagents in ice bucket stores prepared ELISA samples in the dark until sample acquisition.
4.7. Results: Measuring TLR8 priming with R848
4.8. Intracellular cytokine staining for pro-IL-1β allows for microscopy and FACs (Pronounce as word: Fax) readouts from CD11c+CD14- monocyte-derived dendritic cells. Both techniques can be quantified relative to a non-primed, or resting, cell control as well as an isotype control.
4.8.1. LAB MEDIA: Figures 1B.
4.8.2. LAB MEDIA: Figures 2.
4.9. The percent of pro-IL-1β+ stained cells is multiplied by the geometric median of this population to provide the median fluorescent intensity. The MFI is comparable to the amount of pro-IL-1β present in the positive stained cells.
4.9.1. LAB MEDiA: Figure 1A. 

4.10. Here immunoblotting techniques are used to measure pro-IL-1β from the cell lysates. Quantiative data is expressed relative to an internal cellular control, such as β-tubulin.

4.10.1. LAB MEDIA: Figure 3 A and 3B.
4.11. As expected, immunoblotting for pro-IL-1β in Nigericin treated cells reveals a decrease in pro-IL-1β. This is complemented by a concurrent increase in IL-1β in supernatants, measured by ELISA, only in R848 followed by Nigericin conditions.
4.11.1. LAB Media: Figure  4A.
4.11.2. LAB MEDIA: Figure 3C. 
4.12. Simultaneous measure of other inflammatory cytokines, such as TNFα, IL-10, and IL-6, ensure that Nigericin is specific in causing the secretion of IL-1β. The level of priming is time and dose-dependent.
4.12.1. LAB MEDIA: Figure 4B, C and D.
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
5. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
5.1. Melissa Victoria Fernandez: Further experimentation might measure extracellular protein concentration followed by chemiluminescence detection for mature IL-1β generation, or blocking block the inflammasome with caspase-1 inhibitor would help determine whether extracellular IL-1β is the cleaved form, and whether IL-1β secretion is NLRP3-inflammasome activity dependent.
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, 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.

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.

( 2011, Journal of Visualized Experiments


