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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N  
2. Does your protocol include software usage? N
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.)
2.4.1; 4.1.1; 4.1.2; 4.2.1; 4.3.1; 4.3.3; 5.1.3. 
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.)
4.3.3: The 3-12% Native PAGE gel is very fragile. We handle with extreme care from the bottom (higher percentage) end of the gel and perform most of the procedure with it submerged in buffer.
5. Will the filming need to take place in multiple locations? Y
If yes, how far apart are the locations? Down the corridor (Tissue culture room and main lab area)


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

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


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

1.1. Kwan T Chow: Our protocol assays endogenous IRF5 dimerization using a modified Native PAGE technique that most labs equipped with molecular biology tools can perform. We have applied this technique in various cell lines, including human plasmacytoid dendritic cell (pDC) lines, monocytic cell lines, and B cell lines. 

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

1.2. Kwan T Chow: This protocol utilizes a widely used technique along with reagents and tools that can be acquired commercially to assess endogenous IRF5 activation state during the early events of IRF5 stimulation. It can be easily adapted for probing IRF5 biology in other cellular contexts.

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. Meijun Wang: While Native PAGE is a widely used technique, obtaining clear, robust, interpretable, and reproducible results can be technically challenging. Using a commercial running buffer and gel system helps to minimize variability, and paying attention to details is essential and experience is key to success in obtaining good results.

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

1.4. King Hoo Lim: This modified Native PAGE protocol involves many steps with subtle details that are key to success. Visual demonstration can show these details that would be beneficial for researchers. 

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

Section - Protocol
2. Stimulation of CAL-1 Cells
2.1. Maintain CAL-1 (pronounce ‘cal-one’) cell culture in a T75 flask at 37 C and 5% carbon dioxide with complete RPMI 1640 medium [1]. When ready to stimulate the cells, transfer them to a 50-milliliter conical tube [2] and centrifuge them at 200 x g for 5 minutes [3]. 
2.1.1. WIDE: Establishing shot of talent walking to the cell incubator and taking the cell flask out. 
2.1.2. Talent transferring cells to the conical tube. 
2.1.3. Talent putting the tube in the centrifuge and closing the lid.
2.2. Remove the supernatant and resuspend the pellet in medium to obtain a homogeneous single cell suspension [1]. Then, count the cells with a hemocytometer [2] and seed them at a density of 1 million cells per well in a 6-well plate with 4 milliliters of preheated medium in each well [3]. 
2.2.1. Talent removing supernatant and resuspending the cells. 
2.2.2. Talent using the hemocytometer. 
2.2.3. Talent adding cells to a few wells.
2.3. Incubate the cells for 20 to 24 hours to allow the confluency to reach 90 to 95% [1]. On the next day, stimulate the cells by adding 4 microliters of 1 milligram per milliliter R848 per well, making sure to leave a control well with cells and no R848 treatment [2]. 
2.3.1. Talent putting plate in the incubator. Videographer: Obtain multiple reusable takes of this shot because it will be reused. 
2.3.2. Talent adding R848 to some wells, with the control well labeled on the plate.

2.4. Gently rock the plate from side to side to evenly disperse the R848 [1], then incubate the cells for 2 to 16 hours at 37 C and 5% carbon dioxide [2]. Videographer: This step is important!

2.4.1. Talent rocking the plate. 
2.4.2. Use 2.3.1.

3. Extraction of Cellular Proteins
3.1. After the incubation, transfer the cell suspensions from the plate into 5-milliliter centrifuge tubes [1]. Centrifuge the cells at 200 x g for 5 minutes [2], then remove the supernatant [3] and resuspend the pellet in 1 milliliter of PBS [4]. 
3.1.1. Talent transferring the contents of a well to the centrifuge tube. 
3.1.2. Talent putting the tube in the centrifuge, closing the lid, and starting it. Videographer: Obtain multiple reusable takes of this shot because it will be reused. 
3.1.3. Talent removing supernatant from a tube. 
3.1.4. Talent resuspending the cell pellet with PBS. 
3.2. Transfer the cell suspension into a 1.5-milliliter tube [1] and spin it down at 12,000 x g for 30 to 60 seconds at 4 C [2], then carefully remove the supernatant [3]. 
3.2.1. Talent transferring cell suspension into a 1.5mL tube. 
3.2.2. Talent putting the tube in the centrifuge, closing the lid, and starting it. 
3.2.3. Talent carefully removing supernatant.
3.3. Prepare the lysis buffer according to manuscript directions and keep it on ice until ready to use [1]. Resuspend the cell pellet in 30 microliters of ice-cold lysis buffer and pipette up and down to mix [2], then incubate the tube on ice for 15 to 20 minutes [3].
3.3.1. Talent putting the lysis buffer on ice. 
3.3.2. Talent resuspending the cell pellet in lysis buffer and pipetting up and down. 
3.3.3. Talent putting the tube on ice.

3.4. Clarify the lysate by centrifuging at 12,000 x g for 15 to 20 minutes at 4 C [1] and transfer the supernatant to a pre-chilled 1.5-milliliter tube, making sure to keep the extracts on ice at all times [2-TXT]. Then, measure the protein concentration using Bradford reagent [3].  

3.4.1. Use 3.1.2.
3.4.2. Talent transferring supernatant to a tube on ice. 
3.4.3. Talent measuring protein concentration. 
4. Analysis of IRF5 Dimerization by Native PAGE
4.1. Prepare the upper and lower chamber electrophoresis buffers according to manuscript directions [1] and rinse a 3 to 12% native PAGE (pronounce ‘page’) gel thoroughly with water without distorting the wells [2]. Videographer: This step is important!
4.1.1. Talent preparing buffer. 
4.1.2. Talent rinsing the gel. 
4.2. Meijun Wang: Extra care should be taken when handling the sodium deoxycholate. PPE for protection such as lab coat, safety goggles, and mask are required for handling the chemical.

4.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot. Videographer: Have talent look more directly at the camera compared to other interview statements because this is a warning statement. 

4.3. Then, set the gel into the mini gel tank, remove the comb [1], add the prepared upper and lower chamber electrophoresis buffers, and pre-run it in a 4 C cold room or on ice at 150 Volts for 30 minutes [2]. Meanwhile, prepare the samples for loading by mixing the cellular proteins on ice with 4 X native sample buffer [3]. Videographer: This step is important!
4.3.1. Talent setting the gel into the tank and removing the comb. 
4.3.2. Talent filling the upper and lower chambers with their respective buffers and starting the run. 
4.3.3. Talent adding sample buffer to the proteins on ice.
4.4. Once the prerun is complete, load 10 to 15 micrograms of protein [1-TXT] to each well and run the gel for 30 minutes at 85 Volts, followed by 2 hours at 150 Volts [2]. Then, soak the gel in SDS running buffer for 30 minutes at room temperature [3]. Videographer: This step is difficult and important!
4.4.1. Talent loading protein into a few wells. TEXT: 10 − 15 µL per sample
4.4.2. Gel running and talent changing the voltage from 85 Volts to 150 Volts after the initial 30 minutes. 
4.4.3. Talent transferring the gel to soak in SDS running buffer.
5. Immunoblot Analysis of IRF5
5.1. Activate the polyvinylidene difluoride membrane by soaking it in methanol for approximately 5 minutes [1]. Make a cut on one corner of the membrane to indicate its orientation [2] and assemble the transfer sandwich according to the manufacturer’s protocol [3]. Videographer: This step is important!

5.1.1. Membrane soaking in methanol. 
5.1.2. Talent cutting the corner of the membrane. 
5.1.3. Talent assembling the transfer sandwich.

5.2. Place the transfer cassette into the tank and transfer at 20 Volts for 1 hour on ice [1], then remove the membrane from the cassette with plastic forceps [2] and block the membrane in blocking buffer [3] at room temperature for 45 minutes on a rocking shaker [4]. 

5.2.1. Talent placing the cassette into the tank and starting the transfer. 
5.2.2. Talent removing the membrane from the cassette. 
5.2.3. Talent putting the membrane in blocking buffer. 
5.2.4. Added shot: Talent placing the black box on a rocking shaker.

5.3. Next, incubate the membrane with the primary antibody at 4 C overnight or at room temperature for 2 hours [1] and wash it with 1 X TBST washing buffer for 3 minutes while rocking [2-TXT]. Incubate the membrane with the secondary antibody [3] at room temperature for 45 minutes and repeat the washes [4], then scan the blot using an appropriate gel documentation system [5]. 

5.3.1. Talent putting the membrane to incubate with the primary antibody at 4 C overnight or at room temperature (RT) for 2 hours. Videographer: Obtain multiple reusable takes of this shot because it will be reused.
5.3.2. Membrane washing while rocking. TEXT: Repeat 2 X 
5.3.3. Added shot: Talent putting the membrane to incubate with the secondary antibody at room temperature for 45 minutes. 
5.3.4. Use 5.3.2.
5.3.4. Talent scanning the blot. Author NOTE: Change 5.3.4 into 5.3.5
[bookmark: _GoBack]


Section – Results
6. Results: IRF5 Dimerization  
6.1. Using this protocol, CAL-1 cells that were either stimulated or unstimulated with R848 were analyzed with an immunoblot [1]. In unstimulated CAL-1 cells, IRF5 was detected as a single band on the native PAGE (pronounce ‘page’), corresponding to its monomeric form [2]. 
6.1.1. Figure 1. 
6.1.2. Figure 1. Video Editor: Emphasize the ‘Unstim’ lane. 
6.2. For the stimulated cells, the level of IRF5 monomer decreased while the level of the dimer increased [1]. 
6.2.1. Figure 1. Video Editor: Emphasize the (IRF5)2 band when VO says ‘level of dimeric form of IRF5 increased’. 
6.3. An immunoblot with anti-IRF5 antibody was performed on IRF5-overexpressing 293T cells transfected with various constructs [1]. No IRF5 was detected in the untransfected control, demonstrating the specificity of the anti-IRF5 antibody [2].
6.3.1. Figure 2. 
6.3.2. Figure 2. Video Editor: Emphasize the first lane. 
6.4. A single band corresponding to monomeric IRF5 was only detected in the 293T cells overexpressing IRF5 [1]. When constructs encoding IRF5-activating proteins were cotransfected, a slowly migrating band corresponding to the dimeric form of IRF5 appeared [2].
6.4.1. Figure 2. Video Editor: Emphasize the second lane. 
6.4.2. Figure 2. Video Editor: Emphasize the (IRF5)2 bands in lanes 3, 5, and 6.
6.5. However, the NMDA5, a related protein to RIG-I (pronounce ‘rig-I’), did not induce IRF5 dimerization [1]. 
6.5.1. Figure 2. Video Editor: Emphasize lane 4. 





Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

7.1. Meijun Wang: The use of Bis -Tris gradient gels is crucial, likely due to the specific pH and chemical composition of this gel electrophoretic systems that allow the separation of the monomeric and dimeric forms of IRF5 [1]. Also, lysing and preserving cell lysates in non-denaturing native sample buffer retains native protein structures. Here we use a commercially available one that is tailored for Native PAGE assays [2].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll 4.1.2. 
7.1.2. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll 4.3.3.
7.2. King Hoo Lim: An additional method that compliments greatly with this assay is to utilize the ImageStream imaging flow cytometry system to assess IRF5 nuclear translocation, the subsequent step of IRF5 activation after dimerization. When combined with our protocol, it serves as an orthogonal test to validate the steps involved in IRF5 activation. 
 
7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
7.3. Kwan T Chow: Being a key regulator of the inflammatory response, IRF5 plays important roles in infection and immunity, autoimmune diseases, cancer, and many other diseases important for human health. There are also efforts in developing therapeutics targeting IRF5 and related transcription factors. This protocol will allow researchers in diverse fields to probe IRF5 regulation and functions.

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