Response to Reviewers

General Remarks
We thank the reviewers for their insightful comments on the manuscript, and for highlighting that “the manuscript is well written and explains the method and background very well” and that “it will be useful for many researchers who are interested in studying the inflammasome in primary cells.” We believe that our response to their suggestions, as delineated below, has resulted in a more clear and detailed protocol. We greatly appreciate the editor’s and reviewers’ time and effort that went into their suggestions to improve this protocol.

Detailed comments (Reviewers’ comments are in italics; our responses are in plain text):

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.

Both authors have proofread the manuscript and have made pertinent corrections.

2. Please rephrase the Summary to clearly describe the protocol and its applications in complete sentences between 10-50 words: “The present protocol describes. …”. Here the word limit is exceeding.

We have shortened the summary to 48 words following suggestions from editor and reviewers.

3. Please revise the text to avoid the use of any personal pronouns (e.g., "we", "you", "our" etc.).

We revised the text and replaced personal pronouns appropriately.

4. Please include a citation (wherever appropriate) for the following lines: 85-88

Citations for lines 85-88 (Now lines 81-84) were included.

5.JoVE cannot publish manuscripts containing commercial language. 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.
For example: Gibco, sigma, Miltenyi Biotec, Thermo Fisher, etc.

We replaced any commercial language with generic terms in the manuscript and only included commercial details in the Table of Materials. We still use the term Neon as this protocol is adapted for a specific electroporation kit. Please advise if this needs to be changed.

6. Please include an ethics statement before the numbered protocol steps, indicating that the protocol follows the guidelines of your institution’s human research ethics committee. Also, please mention whether the blood samples were collected from de-identified patients. If not, then please include the patient details and inclusion/exclusion criteria.

Ethics statement was included at the beginning of the protocol (lines 125-127) and step 1.1 specifies that anticoagulated blood is obtained from de-identified healthy individuals at a regional blood bank (lines134-135).

7. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed?

Step 1.1: How were the blood samples obtained? If this step needs filming, please ensure patient availability at the time of filming.

Step 1.1 We obtain our blood samples from a regional blood bank that is from de-identified healthy donors (lines 134-135). We have removed mention of patient samples from the protocol steps except for clear instructions that IRB approval needs to be obtained if using them and we mention it in the discussion as an adaptation of the technique. Therefore, the procurement of the samples does not require filming.

Step 1.1.8: How was the aspiration done? Was a pipette used? What is the bleach concentration used? Please mention that the blood samples were handled following the institutional safety guidelines for human samples.

In lines 164-165, we now mention that a 10 mL pipette is used to aspirate the plasma and that this plasma is disposed into bleach (10%). In addition, we have added a note to the beginning of the protocol (lines 126-127) to indicate that blood samples were handled following the institutional safety guidelines for human samples.

Step 1.1.16: What do “a” and “d” stand for?

Acceleration (a) and deceleration (d) are now fully spelled out in step 1.1.16 (lines 196-197).

Step 1.1.17: This step is missing. Please check.

Numeral 1.1.17 was added by mistake and was deleted in this revised version.

Step 1.1.18: Is it MACS running buffer here again? Please specify.

The only MACS buffer used in this protocol is the “MACS running buffer.” Therefore, this was corrected and was the term used throughout the paper.

Line 221: Please use µ instead of u.

The letter “u” was replaced with the Greek letter “µ” (now line 235) and where required. 

Step 4.1, 4.2: Were the reporters and the plasmid diluted in the dilution buffer or any other solution was used?

Steps 4.1 and 4.2 now include that plasmids can be diluted in either nuclease free water or ½ X TE buffer (now lines 297-302).

Step 4.5: Please mention all the steps associated with this? We need action steps to show how this was done.

Step 4.5 was divided into steps 4.5 and 4.6 to include more details and action steps as suggested. The former step 4.6 is now step 4.8 (325-329) in this revised version.

Step 4.7: Please include all the button clicks, command lines, etc. in the software. We need actions to show how the software is used.

Step 4.7 now includes action steps to set up the transfection protocol on the Neon Device Screen.

Step 4.18: Please elaborate on the steps for using the fluorescence microscope providing all instrument settings and parameters.

Step 4.18 now includes sub items 4.18.1 – 4.18.4 to provide details on how to assess viability and transfection efficiency using an epifluorescence microscope.

8. Figure 4A: Are the percentage cells over the background or above the background (is background % value taken as cut-off or is the percentage value calculated using the background). Please include both plus and minus error bars. Please indicate what *, **, *** stands for in the figure legends. What was the significance test used?

As suggested by Reviewer 1, we have substituted the original Figure 4A with a plasmid titration experiment. This example illustrates how a preliminary plasmid titration can be performed using a positive control stimulus. This was not corrected for background levels. We have not included statistics as this new data is a representative experiment. 
For the purpose of this protocol, we think this figure can illustrate better how this data is generally used and analyzed. 
We have added both plus and minus error bars to all graphs and have defined the error bars in the figure legend as standard deviation of at least three independent counts per well. 

9. Figure 4B: Please mention what the red and green colors stand for in the figure legend.

A description for each color is included now in the figure legend.

10. 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].”

In the revised manuscript we only include unpublished data and have not reused any figures. 

11. As we are a methods journal, please ensure that the Discussion 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) Significance with respect to existing methods

e) Any future applications of the technique

We have restructured the discussion to include each of these sections. 

12. Please do not abbreviate journal names in the References.

Full Journal names are now included in the References section.


Reviewer #1: 

Major Concerns:

The authors provide enough precisions about their protocol. However, I think that the authors should illustrate 3 important illustration concerning their procedures including:

1-Experiments that illustrate the rate of differentiation of monocytes in macrophages

We thank the reviewer for this suggestion. We have updated Figure 3A to include images of CD14+ monocytes undergoing differentiation in GM-CSF at days 1, 3, 4 and 7.

2- The cell viability after transfection (90%, line 538)

In the revised version, we include specific steps to estimate cell viability using an epifluorescence microscope (4.18.1 – 4.18.3). In Figure 4C, we show representative confocal images obtained with a 20x objective of a field of cells 24 hours post-transfection, showing that the transfected cells are viable based on the appearance of the mitochondria (mitochondria in dead cells are highly fragmented) and the morphology of the cells (apoptotic cells are shrunken).


3-Titration experiment of the caspase BiFC plasmids as mentioned lines 542-546)

We have added examples of titration experiments in Figure 4. In Figure 4A, the percent Venus-positive transfected cells of three plasmid concentrations are shown for the three caspases (-1, -4, and -5) using an inflammatory stimulus, heme. In Figure 4B, two of the plasmid concentrations that showed a high response after treatment are used with and without treatment to determine BiFC-positivity and background levels, respectively. 


In the manuscript, we can see several terms used for the cells used. Here the authors use human monocytes-derived macrophages (MDM) and it is this term that should be used. It is not human primary macrophages.

The term primary human macrophages was substituted for MDM throughout the manuscript.

In the abstract, the authors should add some precisions on the technique used and highlight the advantages/disadvantages to use this system.

We have reworded the abstract to include this information. 


-Institutional guidelines and the approbation of a ethic committee should be mentioned for the use of blood from healthy of patients individuals. Did the authors precise if all anticoagulated blood tube could be used for this protocol?

Ethics statement was included at the beginning of the protocol (lines 125-126) and step 1.1 specifies that anticoagulated blood is obtained from de-identified healthy individuals at a regional blood bank (lines134-135). While this protocol is for blood from healthy donors, we also state that IRB approval is required to adapt it for patient samples. 
We also indicated that blood samples for this protocol are obtained at a regional blood bank, where they are collected with citrate phosphate dextrose (CPD) solution. However, blood collected with other anticoagulants like sodium heparin, lithium heparin or EDTA can also be used for this protocol. We also included two references, so the reader can learn the pros and cons from using either source for this or other applications (lines 127-130).  

The figure 3: it would be better to illustrate the differentiation of CD14+ monocytes into macrophages from day 1 to day 7.

Figure 3A now includes images of CD14+ monocytes undergoing differentiation in GM-CSF at days 1, 3, 4 and 7.

Minor Concerns:

-Line 22: ..."to obtain monocytes-derived macrophages from monocytes isolated from human blood samples"...

We have edited Line 22 as suggested. 

-Line 23: BiFC must be written in full

The term BiFC was fully spelled out (now line 24).

-Line 24-25: ..." reporters into human MDMs"

Lines 24-25 were edited as suggested.

-Why the author precise "physiologically relevant" line 26

This sentence was unnecessary and therefore deleted.

-Line 38 ..."in MDm" and not primary macrophages

The term primary macrophages was substituted for MDM.

-Line 45: it is not differentiated macrophages but MDM, idem lines 127

The term primary macrophages was substituted again for MDM and throughout the manuscript.

-Line 49 it is not primary human macrophage, idem lines 118, 413, 427, 456, 463, 464, 477, 503, 587-588

The term primary human macrophages was substituted again for MDM and throughout the manuscript.

-In the first introduction the figure 1B (line 66) appears before figure 1 A (line 81) in the text

Figure 1A and 1B are swapped in the revised version, so they appear in the order in which they are mentioned. In addition, the text was modified to reflect this change.

-Line 90 "caspase-4 and -5"; there are the same mistakes lines 90-94-116-122-498-547 and 563

We respectfully disagree that this is a mistake as the caspases can be referred to by their full titles (e.g. caspase-4 and caspase-5) or shortened to caspase-4 and -5. We include the former for clarity in certain sections. 

-Line 122 "caspase-11"

Caspase 11 was substituted for caspase-11 in the indicated line.

-Line 119: Can the authors precised the use of the term disease

We only use the term disease where the specific disease studied is up to the user – for example when we discuss further applications of the technique. This particular sentence has been changed to be more specific. 

-Line 147: it is DPBS or PBS (see also table); the authors should be also used either 1X-PBS or X PBS

Either can be used. We changed this to 1X sterile PBS throughout because that is more accessible to most laboratories. We added a note to say that DPBS can be used.

-Check the supplier for the products mentioned for the first time (for example line 151 glutamax and P/S)

As requested by the editors, we have removed commercial language from the manuscript. This information is now included in the Table of Materials. 

-Line 162: deleted (GE healthcare) as mentioned above

See above comment.

-It is MACS buffer or MACS running buffer?

In this revised version, MACS running buffer is the only term used throughout the manuscript.


-standardize in the text: min and minutes; h and hours; µL/uL/µl/ul

The units were standardized in the main text and figures as follows: h for hour; min for minutes; µL for microliter. This was corrected where applicable.

-Line 200: 1.1.17 ???

Thank you for catching this error, we have deleted 1.1.17 as it should not have been there.

-Line 201: Which buffer?

MACS running buffer was added to that line.

-Line 212: Can the authors precise the term mature mature?

The whole sentence was replaced by “see Figure 3A for appearance of CD14+ monocytes at various stages of differentiation in GM-CSF.”

-Line 247 trypsin 0.25% EDTA

The term trypsin-EDTA was replaced with the term trypsin-EDTA (0.25%) solution throughout the manuscript. 

-Line 248: 5% CO2

We added the following to step 3.2 (now line 267): “incubate in a humidified 37 °C/5% CO2 tissue culture incubator for 5 min.”

-Add supplier lines 219-230-247-345

Supplier information is only included in Table of Materials as per editorial request.

-Add space 200 µM and lines 461 µM, 10 µm; line 471

We have corrected these errors throughout the manuscript.

-Line 475 ... to obtain macrophages from monocytes isolated from human blood samples

We have added the following to the sentence (now lines 560-561): “from monocytes isolated from human blood samples” 

-Add a reference to illustrate terms lines 571-573.

Citation for those lines is now included.

-Figure 2: In the differentiation box: note MDM below the right petri dish. In the nucleofection box: modified macrophage into MDM. The box 4 is imaging and analysis.

MDM is now used in the indicated boxes of Figure 2 and box 4 in Figure 2 is now labeled as IMAGING & ANALYSIS (see updated figure.)

-Table:

 It is PBS -/- or +/+

In the Table of materials is now indicated “DPBS without calcium chloride and magnesium chloride.” 

RPMI-1640. 

In the Table of materials RPMI is now specified RPMI 1640 Medium.

Add 10 cm petri dish and mCherry

 We have added both to the Table of Materials.


Reviewer #2: 

Major Concerns:

-Are there any disadvantages/limitations to using this method? The only limitations discussed are related to other methods of introducing the reporter plasmids i.e. lentiviruses or the use of chemical transfection agents.

We have restructured the discussion to better highlight the limitations, troubleshooting and solutions of the BiFC technique in particular. This includes factors that contribute to high background levels or altered cellular behavior, factors that can cause false positive or false negative results (e.g. poor plasmid expression) and limitations of the technique with respect to how to interpret results as described in our answer to the comment below. 

-Is it ever the case that these caspases are in close enough proximity to reform the fluorescent complex but that the endogenous caspases are not enzymatically active? If so, is there a way to determine if this is the case?

Yes, there is, and this is a limitation of the approach. Caspase BiFC measures the apical step required for caspase dimerization and activation, which is induced proximity but is does not directly measure dimerization or activation. This is a subtle yet important distinction. There are examples of posttranslational modifications that can inhibit dimerization of the catalytic domains, but not recruitment to the activation platform. We discuss this in detail and stress the importance of carrying out complementary functional studies to confirm any new finding using this technique. 

-The introduction is very informative but is perhaps a bit long for this type of methods article. It could perhaps be shortened by moving some of the content to the discussion where relevant.

We thank the reviewer for this suggestion. We have edited the introduction for length and have moved some of the references to more technical parts to the discussion.

-Macrophages are notoriously difficult to detach from cell culture plates. What percentage of macrophages is detached using the trypsin-EDTA incubation described?

Normally, between 95 and 98% cells are detached at the end of the suggested trypsinization protocol. In step 3 of the protocol section, a note was included indicating the expected yield and suggesting performing two serial incubations with trypsin that do not exceed 5 min each to detach the cells without compromising their integrity. In addition, more details were included in the individual steps, which now include checking for cell detachment under a bright field microscope after trypsinization.

Minor Concerns:

-Step 4.8 The final sentence about not leaving cells for more than 15 min in R buffer seems critical and could be highlighted in a note.

This sentence is now included as a note in step 4, lines 294-295.

