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1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  no
Can you record movies/images using your own microscope camera? (Y/N) no
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) yes
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.)
2.4
3.4
3.10
3.13
4.1
5.3
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.)
3.10 Dilution of bacteria to desired concentrations may prove difficult or troublesome. It is important to be patient and careful when diluting to ensure success.
5. Will the filming need to take place in multiple locations? (Y/N) no
If yes, how far apart are the locations? 


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. Jonathan Mendez: This protocol is useful to determine changes in NF-kB activation in cells expressing an NF-kB::luciferase reporter [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Jonathan Mendez: The main advantage of this technique is that it allows for a high throughput screen of a wide variety of conditions or factors that contribute to NF-kB activation [1].
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

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

1.3. Marijke Keestra-Gounder: NF-kB is an essential transcription factor for a wide variety of cellular processes. A well-known function of NF-kB is regulation of inflammatory responses by inducing gene expression of cytokines and chemokines. We are particularly interested in the immune response induced by the pathogen Salmonella Typhimurium. However, anyone interested in studying the activation of NF-kB, whether induced by bacteria, viruses, or chemical compounds, can use this method. Here we describe the use of a cell line that is stably transfected with an NF-kB luciferase reporter, but any cell line that can be transfected, either transiently or stably, can be used [1]. 
1.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.4. Jonathan Mendez: Somebody doing this for the first time may have trouble properly utilizing sterile technique that is required for cell culture and bacterial work [1].
1.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.




Section - Protocol
2. Cell Passaging and Seeding
2.1. One day before cell stimulation, remove the growth media of HeLa 57A (pronounce as Hee-la-fifty-seven-A) cells that have been grown to about 75% confluency. Wash cells with one milliliter of 0.05% trypsin-EDTA [1]. 
2.1.1. Talent removes media from the cell culture, and adds solution.
2.2. Replace with another milliliter of trypsin-EDTA [1] and transfer the flask to a 37-degree Celsius incubator for five minutes [2]. After the cells have been lifted from the flask suspend them in 10 milliliters of growth media [3]. Combine 10 microliters of cell suspension with 10 microliters of trypan blue [4], pipette up and down to mix, and transfer 10 microliters to a cell counter slide.
2.2.1. Talent removes solution and adds solution into the cells.
2.2.2. Talent places the flask in an incubator.
2.2.3. CU: Talent adds media into the flask to resuspend the cells.
2.2.4. Added shot: Talent mixes resuspended cells with trypan blue in 1:1 ratio and adds 10 microliters to a cell counter slide.
2.3. Count cells in suspension using a cell counter [1] and use growth media to dilute the cells to a final concentration of 2.5 x 105 cells per milliliter in a 50-milliliter conical tube [2]. 
2.3.1. Talent operates on a cell counter.
2.3.2. Talent dilutes cells in a tube.
2.4. Transfer 250 microliters of the cell suspension to each well of a 48-well plate [1]. Periodically cap and turn over the conical tube to ensure a homogenous cell suspension [2]. Tap the plate gently on the side to ensure that the cells distribute uniformly in the wells [3].
2.4.1. CU: Talent transfers cell culture into wells. Important Step
2.4.2. Talent turns over the tube to mix.
2.4.3. Talent taps the plate. Combined with the previous step as they occur concurrently.
2.5. Transfer the plate to 37 degrees Celsius in a 5% carbon dioxide incubator and allow the cells to attach and grow overnight [1].
2.5.1. Talent places the plate in an incubator.
3. Preparation of Bacteria
3.1. Streak frozen stocks of Salmonella onto LB (pronounce as L-B) agar plates to produce single colonies [1]. Transfer the plates to an incubator set to 37 degrees Celsius and allow overnight growth [2].
3.1.1. CU: Talent streaks onto agar plates.
3.1.2. Talent places the plates into an incubator.
3.2. The next day, add 3 milliliters of LB to sterile bacterial culture tubes, and add the appropriate antibiotics to the media [1]. Using a sterile inoculation loop, pick a single colony from the streaked bacterial cultures and touch the loop to the LB media [2]. Cap the tubes after inoculating and discard the loop [3].
3.2.1. Talent adds solution and compound into tubes.
3.2.2. Talent picks a colony and inserts the loop into the media in the tube.
3.2.3. Talent caps the tubes, and discards the loop.
3.3. Place the tubes in a shaking incubator set at 37 degrees Celsius and 180 rpm, and allow the cells to grow overnight [1].
3.3.1. Talent places the tubes in an incubator.
3.4. In the morning, retrieve overnight bacterial cultures from the incubator [1]. Prepare tubes for subculture by adding 3 milliliters of fresh LB and antibiotics [2]. Transfer 30 microliters of the overnight bacterial culture to the freshly prepared media [3]. Place the tubes in a shaking incubator set at 37 degrees Celsius for 3 hours [4].
3.4.1. Talent takes out the tubes from the incubator.
3.4.2. Talent adds medium and compound into tubes. Important Step
3.4.3. Talent transfers bacterial culture into the tubes. Important Step
3.4.4. Talent places the tubes in an incubator.
3.5. After the 3-hour incubation, transfer 1 milliliter of sterile LB broth into a plastic cuvette to serve as the blank. Transfer 900 microliters of LB into the other cuvettes to be used for the sample analysis [1].
3.5.1. Talent prepares cuvettes for control and sample analysis.
3.6. Transfer 100 microliters of bacterial subculture into a cuvette containing 900 microliters of LB and pipette up and down several times to mix [1]. Repeat this for each bacterial suspension [2].
3.6.1. CU: Talent transfers bacterial culture into a sample cuvette, and pipettes up and down.
3.6.2. Talent transfers culture into other cuvettes.
3.7. Turn on the spectrophotometer to measure the optical density of the bacterial cultures at a wavelength of 600 nanometers. Place the blank in the spectrophotometer [1]. Take note of the orientation [2].
3.7.1. Talent turns on the spectrophotometer, and places the blank cuvette in.
3.7.2. CU: Shot of the mark indicating orientation.
3.8. Close the lid and press the Blank button on the spectrophotometer to get the background absorbance [1]. Replace the blank cuvette with a sample cuvette in the same orientation and press Read [2].
3.8.1. Talent closes the lid, and presses the blank button.
3.8.2. Talent replaces the cuvette, and presses read.
3.9. Record the OD600 values of these samples. Multiply the value by 10 to account for the dilution factor [1].
3.9.1. Talent writes on a paper to record.
3.10. Dilute the bacterial subculture with fresh LB to achieve an absorbance value [1] of approximately 1.0, which roughly corresponds to 1 x 109 cfu per milliliter [2]. In a new tube, add an appropriate volume of the diluted subculture to fresh LB to achieve a suspension of 1 x 108 cfu per milliliter to be used as an inoculum [3].
3.10.1. Talent adds medium into a tube and measures.
3.10.2. [bookmark: _GoBack]CU: Shot of the spectrophotometer showing value of 1.0 0.1. Important Step
3.10.3. Talent adds cell culture and medium into a tube.
3.11. Prepare serial dilutions of the inoculum by transferring 50 microliters of bacterial suspension to a tube containing 450 microliters of sterile PBS until a final dilution of approximately 100 cfu per milliliter is made [1].
3.11.1. Talent transfers bacterial culture into tubes to make dilutions.
3.12. Transfer 100 microliters of the two lowest dilutions, 100 and 1000 cfu per milliliter, to two LB agar plates, and spread the suspension with a cell spreader to obtain single colonies [1]. Transfer these plates to a 37-degree Celsius incubator and incubate overnight [2].
3.12.1. Talent transfers bacterial culture into two plates.
3.12.2. Talent places the plates into an incubator.
3.13. The following day, count the colonies [1] and calculate the bacterial concentration of the initial inoculum to determine the actual inoculum concentration [2].
3.13.1. CU: Shot of the colonies. Important Step
3.13.2. Talent calculates on a paper.
4. Infection of Cells
4.1. On the same day, label the lid of the plate according to the infection conditions that will be used for each well, with each condition being done in triplicate [1]. Add 10 microliters of the inoculum to appropriate wells, and add 10 microliters of sterile LB to uninfected control wells [2].
4.1.1. Talent labels the lid.
4.1.2. CU: Talent adds cell culture into wells. Important Step
4.2. To synchronize the time of infection, place the plate in a tabletop centrifuge and spin at 500 times g for 5 minutes, ensuring that the plate is counter balanced [1]. Then, transfer the infected cells to a 5% carbon dioxide incubator at 37 degrees Celsius for 1 hour [2].
4.2.1. Talent places the plate into a centrifuge.
4.2.2. Talent places the plate into an incubator.
4.3. Place a 15-milliliter conical tube containing an aliquot of cell culture media in a 37-degree Celsius water bath for use in the next step [1]. One hour after the time of infection, remove the 15-milliliter conical tube containing cell culture media from the water bath and wipe the exterior with 70% ethanol [2].
4.3.1. Talent places a 15 milliliter conical tube in a water bath.
4.3.2. Talent takes out a 15 milliliter conical tube, and wipes the exterior with ethanol.
4.4. Transfer the tissue culture plates from the incubator to a biosafety cabinet [1]. Using sterile technique with disinfected tips, aspirate media from the wells and replace with 250 microliters of fresh, warm cell culture media [2]. Return the plates to the 5% carbon dioxide incubator at 37 degrees Celsius for an additional 4 hours [3].
4.4.1. WIDE: Talent transfers the plate into a cabinet.
4.4.2. Talent removes media and adds new media.
4.4.3. Talent places the plates back into the incubator.
4.5. After that, remove the plates from the carbon dioxide incubator [1] and aspirate the media from the wells [2].
4.5.1. Talent takes out the plates from the incubator.
4.5.2. CU: Talent removes media from the wells.
5. Luciferase Analysis
5.1. For luciferase analysis, add 100 microliters of 1x cell lysis buffer to the wells [1]. Transfer the plate to a -80-degree Celsius freezer and incubate for at least 30 minutes to ensure efficient cell lysis [2].
5.1.1. CU: Talent adds buffer into wells.
5.1.2. Talent places the plates into a freezer.
5.2. Then, place the plate containing frozen cell lysate on a bench to thaw [1] and prepare luciferase substrate reagents according to manufacturer recommendations. Allow luciferase substrate reagents to equilibrate to room temperature [2]. 
5.2.1. Talent places the plate on a surface.
5.2.2. Talent prepares reagents.
5.3. Next, turn on the plate reader and open the corresponding reader program. Set the machine to measure luminescence [1]. Transfer 10 microliters of each cell lysate to a well of an opaque 96-well plate [2]. Using a multichannel pipette, add 50 microliters of the Luciferase Assay Reagent to each well of the opaque plate [3].
5.3.1. Talent turns on the plate reader, and sets up the machine.
5.3.2. Talent transfers sample into wells of an opaque plate. Important Step
5.3.3. Talent uses a multichannel pipette to add reagent into each well. Important Step
5.4. Gently tap the plate on the side to mix wells [1] and ensure that the bottom surface is covered with liquid [2]. Place the plate in a plate reader and initiate reading [3]. Copy the luminescence values into a spreadsheet program and plot the results [4].
5.4.1. Talent taps on the plate.
5.4.2. CU: Shot of the bottom covered with liquid.
5.4.3. Talent places the plate in a plate reader.
5.4.4. SCREEN: Talent plots result in a spreadsheet.



Section – Results
6. Results: Luminescence Assay and RT-qPCR Analysis 
6.1. This protocol focuses on the activation of the transcription factor NF-κB (pronounce as N-F-kappa-B) using a NF-κB-dependent luciferase reporter that is stably transfected into a line of HeLa cells [1].
6.1.1. LAB MEDIA: Figure 1
6.2. This figure shows a representative experiment of NF-κB-dependent luciferase activation [1] and IL6 (pronounce as eye-L-six) gene expression in HeLa 57A cells infected with the S. Typhimurium (pronounce as Salmonella Typhimurium ) strains [2]. 
6.2.1. LAB MEDIA: Figure 2 - Video editor: emphasize Figure 2A. 
6.2.2. LAB MEDIA: Figure 2 - Video editor: emphasize Figure 2B. 
6.3. Infection with the wild type SL1344 (pronounce as S-L-thirteen-forty-four) strain induced a strong luciferase signal in both the RLU (pronounce as R-L-U) and IL6 expression [1] which was decreased in cells infected with the SipA (pronounce as sip-A), SopB (pronounce as sop-B), SopE2 (pronounce as sop-E-two) triple mutant [2], and reduced to control levels with the SipA, SopB, SopE2, SopE quadruple mutant [3]. 
6.3.1. LAB MEDIA: Figure 2 - Video editor: emphasize the highest group of symbols in both Figure 2A&B.
6.3.2. LAB MEDIA: Figure 2 - Video editor: emphasize the third group of symbols in both Figure 2A&B.
6.3.3. LAB MEDIA: Figure 2 - Video editor: emphasize the last group of symbols in both Figure 2A&B.



Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Jonathan Mendez: Pay close attention when doing the serial dilutions and plating. This will help ensure that you have an appropriate count of your inoculum, which should be consistent across strains [1].
7.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. -Video editor: B-roll suggestion: Shot 3.10.1
7.2. Jonathan Mendez: Following use of this technique to identify factors that contribute to NF-kB activation and downstream mRNA changes, protein expression can be quantified using western blot techniques [1]. 
7.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
7.3. Jonathan Mendez: This technique has allowed our lab to not only evaluate NF-kB activation induced by Salmonella, but also to investigate and identify other important proteins/signaling molecules that contribute to NF-kB activation [1]. 
7.3.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
7.4. Jonathan Mendez: Salmonella Typhimurium is a human pathogen. Employ proper PPE when working with these bacteria [1].
7.4.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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