Response to Reviewers
Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
We have proofread the manuscript.
2. Please define all abbreviations during the first-time use.
All abbreviations have been defined.
3. Please rephrase the Short Abstract/Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “Here, we present a protocol to …”
We have made the required changes to the Short Abstract/Summary.
4. Please format the manuscript as: paragraph Indentation: 0 for both left and right and special: none, Line spacings: single. Please include a single line space between each step, substep and note in the protocol section. Please use Calibri 12 points
We have made these changes as required.
5. JoVE cannot publish manuscripts containing commercial language. This includes trademark symbols (™), registered symbols (®), and company names before an instrument or reagent. Please remove all commercial language from your manuscript and use generic terms instead. All commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Tri reagent, QuantStudio7 Flex qPCR machine, Excel, etc.
These changes have been made to the manuscript.
6. Please reword lines 46-48, 62-65, 66-69, 239-240, 255, 268-269, 314 to avoid matches to previously published literatures.
We have reworded the indicated lines.
7. Please ensure that all text in the protocol section is written in the imperative tense as if telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the imperative tense in complete sentences wherever possible. Avoid usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that cannot be written in the imperative tense may be added as a “Note.” However, notes should be concise and used sparingly. Please include all safety procedures and use of hoods, etc.
We have made the required changes.
8. The Protocol should contain only action items that direct the reader to do something.
Changes have been made accordingly.
9. Please ensure you answer the “how” question, i.e., how is the step performed?
Changes have been made accordingly.
10. Software steps must be more explicitly explained ('click', 'select', etc.).
Changes have been made accordingly.
11. Please ensure that individual steps of the protocol should only contain 2-3 actions per step.
Changes have been made accordingly.
12. Please revise the protocol text to avoid the use of any personal pronouns in the protocol (e.g., "we", "you", "our" etc.).
We have made the required changes.
13. 9.6: Please convert to a complete sentence.
Step 9.6 has been converted to a complete sentence.
14. For all the PCR reactions, please include primer sequences, reaction set up and thermal cycler program.
The required changes have been made accordingly.
15. Line 409: What are references 17,18 linked to? Please ensure references are numbered in order.
References are numbered in order.
16. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content. Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that identifies the essential steps of the protocol for the video, i.e., the steps that should be visualized to tell the most cohesive story of the Protocol.
A section in the Protocol has been highlighted for the video.
17. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend, i.e. “This figure has been modified from [citation].”
The figures used in this manuscript are originals and do not require permission for publication.
18. As we are a methods journal, please ensure the Discussion explicitly cover the following in detail in 3-6 paragraphs with citations:
a) Critical steps within the protocol
b) Any modifications and troubleshooting of the technique
c) Any limitations of the technique
d) The significance with respect to existing methods
e) Any future applications of the technique
We believe the discussion addresses the above mentioned criteria.
19. Please do not abbreviate the journal titles in the references section.
We have made these changes to the references section.
20. Please sort the materials table in the alphabetical order.
The Materials Table has been ordered alphabetically.


Reviewers' comments:
Reviewer #1:
Manuscript Summary:
In this manuscript, the authors describe a protocol in which cell lines expressing NF-κB::luciferase reporter construct can be assayed for NF-κB activation via measurements of luminescence and the NF-κB target gene expression via RT-qPCR of RNA isolated from cells infected with Salmonella Typhimurium. These methods are simple and fast way. It is suggested to be published in Journal of Visualized Experiments.
We thank reviewer #1 for critically reviewing our manuscript.

Reviewer #2:
Manuscript Summary:
In their manuscript `NF-κB-dependent luciferase activation and quantification of gene expression in
Salmonella infected tissue culture cells` the authors describe a NF-kappaB gene reporter assay to monitor NF-kappaB acitvity in stable reporter cells. As an additional assay, they describe a standard qPCR assay assessing changes in expression of NF-kappaB target genes. Overall, the manuscript has a clear narrative flow and is well written.

Major Concerns:
- Although the authors use Salmonella infection as an example of NF-kappaB activation, the MyD88 independent signalling axis of TLR4 is negleted in the introduction. This should be addressed (including the downstream cross-coupling with the MyD88 dependent signalling pathway).
- The study of the TLR4 signalling pathways requires the use of endotoxin free regents. This needs to be mentioned.
Thank you for this comment. As indicated by the reviewer, we use Salmonella infection as an example of NF-κB activation. The scope of our manuscript is not about the different signaling pathways that lead to NF-κB activation. In the introduction we briefly mention how innate immune receptors recognize so-called PAMPs (Pathogen associated molecular patterns), including LPS which is recognized by TLR4. We mention LPS in the introduction because it is one of best known PAMPs, but it is not the scope of this manuscript. We therefore believe that specifically mentioning the TLR4/LPS signaling pathway will not strengthen the manuscript significantly. In addition, HeLa 57A cells do not express TLR4 and the NF-κB activation induced by S. Typhimurium in HeLa 57A cells is therefore not mediated by LPS, or endotoxin contamination. The HeLa 57A cell line can be transfected with the components of the TLR4 pathway (ie. TLR4, MD2, CD14) and NF-κB will be activated when transfected cells are stimulated with LPS (Keestra A.M. and van Putten J.P., Journal of Immunology, 2008).
- Why do the authors limit the assay to commercial kits (Promega)? Luciferase assays are standard and can be easilly perfomed without a kit-based shortcut. I suggest including a detection method which does not rely on (relatively) expensive ( and not really necessary) kit.
We thank the reviewer for this comment/suggestion. We are not aware of a luciferase detection method which does not rely on an expensive kit. We would be more than happy to learn more about cheaper alternatives from this reviewer.
- Do the cells also react to more standard stimulation, e.g. TNF-alpha? If so, the authors could easily broaden the scope of the paper potentially increasing the readership and the impact of the paper.
Indeed, the original paper (Rodriguez et al., 1999) describing the HeLa 57A line demonstrates that the NF-κB activation is detectable by stimulation with both TNFα and Il-1β. Thus, several stimuli capable of activating NF-κB are suitable to be studied with the HeLa 57A line. Any other cell line stably or transiently transfected with an NF-kB::luciferase reporter is suitable for this protocol as well. This is included in the manuscript.

Reviewer #3:
Manuscript Summary:
The authors present a useful manuscript that describes an easy to follow protocol to test NF-KB activation using luminescence as a readout, with potential for high throughput screens. The addition of the qRT-PCR for downstream NF-KB target genes provides further validation for NF-KB activity. Overall, the manuscript is well written. I have only 1 minor concern.

Minor Concerns:
The authors compare luminescence readings to an unstimulated standard to account for baseline NF-KB activity. Do the authors control for variation in cell numbers or cell viability? Is there a control reporter that is also stably transfected in the genome that can be used for normalisation of the NF-KB dependent activity? If so, can this be included in the text along with a mock table to help readers analyse the data obtained? For example, in dual luciferase assays, two different vectors are cotransfected in cells, whereby one carries the experimental reporter (e.g. NF-kB-dependent promoter upstream of firefly luciferase) and the other carries the control reporter (e.g. constitutive promoter upstream of renilla luciferase). The control reporter allows for normalisation of the experimental reporter, thereby accounting for differences in experimental conditions.
We thank this reviewer for critically reading our manuscript. Reviewer #3 raises a valid point that the protocol does not describe a way of standardizing for number of cells or cell viability. The HeLa 57A cells described by Rodriguez et al. and used in this protocol constitutively express LacZ, encoding -galactosidase. Therefore, a -galactosidase assay can be used to determine LacZ expression, which correlates with cell number. This has been added to the introduction of the manuscript.

Reviewer #4:
In this study, the authors establish the protocols to use luciferase and qRT-PCR assays to measure NF-kB dependent activation. NF-kB activation regulates many biological pathways, which play critical roles in health and diseases. Authors explains the advantages of these methodologies over others. In this study, authors provide each step of the protocols with enough details and accuracy, allowing other researchers easily adapt this protocol. I recommend this manuscript suitable for the publication without further edits.
Thank you for reviewing our manuscript.


Reviewer #5:
Manuscript Summary:
Very well compiled and comprehensive guide to performing this assay
Major Concerns:
none
Minor Concerns:
none
Thank you for reviewing our manuscript.

Reviewer #6:
Manuscript Summary:
The manuscript by Mendez et al. describes a method for detecting activation of the transcription factor, NF-kB, in a reporter cell line, HeLa 57A, which has been infected with Salmonella. In addition, the authors have included methods for RNA isolation and quantification of NF-kB-related gene expression in these cells using RT-qPCR. Overall, this paper describes the protocol for these techniques very well, with sufficient introduction and discussion of the methods. However, I do have some minor suggestions for improving the accessibility and readability of the protocol.

Minor Concerns:
1. I can see why the qPCR techniques are included with this protocol, however the link between the NF-kB reporter assay and qPCR is unclear throughout the manuscript. This is particularly evident in the introduction. My suggestion is to mention that RT-qPCR can also provide an indication of NF-kB activation by quantifying increases in NF-kB-dependent gene expression.
Reviewer #6 points out that the link between NF-κB and qPCR readout of downstream targets is understated. We have added additional background information to the introduction to emphasize this relationship. 
2. The HeLa 57A cell line is a very useful tool for this protocol, however I am concerned about the accessibility of the line. The authors do comment in the discussion that this protocol can be used on other cell lines, however it would be beneficial to mention this upfront.
[bookmark: _GoBack]We have elaborated more on the use of this protocol on cell lines other than HeLa 57A cells in the introduction. As demonstrated by Mendez et al., 2019, a line of RAW264.7 cells stably expressing NF-κB::luciferase was used in accordance with this protocol to determine NF-κB activation in a macrophage cell line. In addition, this protocol is suitable for any readily transfectable cell line for use with an NF-κB::luciferase reporter. 
3. Could the authors expand on the timepoint of infection chosen? Is this to avoid cell death that may occur during prolonged infection? Furthermore, there doesn't seem to be any control for cell number in this protocol. The authors may like to mention the dual luciferase assay system from Promega for this purpose.
The MOI and timepoints chosen were decided on after extensive work in the lab to determine infection conditions that maximize NF-κB response and minimize cell death with HeLa 57A. 
HeLa 57A cells are also stably transfected with a plasmid containing LacZ under expression of an RSV promoter to constitutively express β-galactosidase. A β-gal assay can be used as an internal control to determine cell number. This has now been included in the introduction and discussion of the manuscript.
4. It may be useful to reference a review about how pathogens inhibit NF-kB (line 55), as there are many more studies than the few listed (For example the review from Pinaud et al., Tends in Microbiology, 2018).
The ability of several pathogens to modulate NF-κB activation state has been expanded upon in the introduction and discussion. This will serve to expand readership and application of this protocol to more diverse audiences.
5. Line 113 and 354 'stably integrated into the genome' suggests the cells are virally transduced, while a more appropriate term may be 'stably transfected'.
We appreciate the suggestion; the changes have been made to the manuscript.
6. It would be useful to add in a step in the protocol that explicitly states that the bacteria need to be streaked onto a LB plate, 2 days before infection.
The suggested change has been amended to the protocol.
7. The authors include instructions about making the luciferase assay substrate from the Promega kit, but have not instructed readers that the lysis buffer must be diluted to 1x before use.
The suggested change has been amended to the protocol.
8. How does figure 3A relate to 10.1? Is this showing errors?
Figure 3A demonstrates representative Ct values of GAPDH one should expect from the experiment, ranging from cycle 16 to 20. Mention of Figure 3A has been moved to the “representative results” section.
9. Please explain what it means to have only one peak and why it is preferred (10.2).
[bookmark: _Hlk20441485]A melt curve containing one peak suggests that the qPCR is amplifying a single gene, or product. Multiple curves suggest that there is off-target gene amplification or presence of primer dimers. In either case, multiple peaks present in the melt curve suggests that the primers should be redesigned to ensure specificity. A brief statement elaborating the importance of single peaks has been added to the discussion.
10. Table 4 (format for analysing qPCR data) is missing, and on line 408, the 'Table of Materials' is listed as Table 4 instead.
Thank you for this comment. This is an error on our side. We forgot to attach Table 4. Table of Materials is now Table 5.
