Dear Editor, 

We thank-you for your helpful editorial comments, and appreciate critiques made by two external reviewers. Please see our point-by-point responses to each comment below (in blue). All changes have been tracked in our revised manuscript. 

On behalf of all authors,
Jacqueline Monaghan 


-----
[bookmark: _ji4xz3om5u77]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.

· All authors have proofread the manuscript.

2. Please provide an email address for each author.

· We have provided e-mail addresses for all authors.

3. Please provide at least 6 keywords or phrases.

· We have now included the following keywords in addition to those already provided: Arabidopsis thaliana and pattern recognition receptor. 

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

· We removed all personal pronouns from the text.

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: plantprod 20-20-20, sunshine mix, Microsoft excel, etc.

· We removed “Sunshine Mix #1” from Step 1.1.2, rephrased Step 1.1.3 to exclude reference to PlantProd (“with 1 g/L of 20-20-20 fertilizer every 2 weeks”), and rephrased Step 2.3.1 to exclude reference to Microsoft Excel (“...on a spreadsheet”). 
· Sunshine Mix #1 and PlantProd fertilizers have been added to the Table of Materials and Reagents. 

6. 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.

· All text is now written in imperative tense and phrases “should be”, “could be”, and “can be” have been removed.

7. The Protocol should contain only action items that direct the reader to do something. 

· Protocol text now only states action items.

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

9. 1.1.3: how do you transplant? Please quantify sufficient spacings

· We have expanded on how to transplant seedlings: 

“After approximately 7 days, use forceps to transplant individual seedlings, separated by at least 4 cm to permit full rosette development.”

10. 1.2: How do you identify leaf disc?

· Step 1.2 is a section heading and therefore does not contain any specific details however this information can be found in step 1.2.1:

 “...use a sharp 4 mm biopsy punch to remove one leaf disc per plant, avoiding the mid-vein and being careful to limit wounding.”

11. 1.2.2: When was an elicitor added? What concentration?

· Since this section of the protocol details leaf disc collection and recovery we have not yet described adding elicitor treatments to leaf discs. However, we now include the specific elicitor concentrations used, in step 1.3.2: 

“Prepare a reaction solution containing 100 μM luminol, 10 μg/mL HRP, and the desired concentration of elicitor (For example,  elf18 at 1 nM, 10 nM, 100 nM, or 1000 nM) in sterile ddH2O.”
	
12. 1.2.3: Is this done before adding the elicitor?

· Section 1.2 describes leaf disc collection and recovery prior to measuring elicitor-induced ROS production. To make this clearer, we have now changed the title of section 1.3 from “Measure ROS response following elicitor treatment” to “Add elicitor treatment and measure ROS production”.

13. 1.3.2: What is the volume of the solution prepared? Please mention the elicitor and concentration used in your study. What is the control in this case? Do you use multichannel pipette for this step? What absorbance is used to measure the light emission?

· This section has been rephrased to address reviewer comments as follows: 

· “Prepare a reaction solution containing 100 μM luminol, 10 μg/mL HRP, and the desired concentration of elicitor (elf18 at 1 nM, 10 nM, 100 nM, or 1000 nM) in sterile ddH2O using 10 mL of solution for one 96-well plate.”

· We have now included information on controls in step 1.1.1:

“Note: Stratify a wild-type background control (for example, Col-0) and 
genotypes with high and low immune outputs (for example, cpk28-1 
and bak1-5, respectively) to serve as internal controls.”

· We have also now included information on controls in step 1.3.2:

“Note: Include a control reaction (no elicitor) for each genotype to assess basal ROS levels in the absence of elicitation.


· A multichannel pipette is indeed used to distribute the reaction solution to the 96-well plate, and is referenced in this step: “Use a multichannel pipette to dispense 100 μL of reaction mixture to each well…”

· We have now included the spectrum at which light emission is measured as “all wavelengths in the visible spectrum”.

14. 1.3.3. How is this set up?

· Microplate reader set-up will vary based on the manufacturer and model. Since JoVE manuscripts cannot contain commercial language we have not included this information.

15. 1.4.1 How do you calculate the average photon count? Is this displayed on the software?

· We have now included formulas for calculating both average and cumulative photon count in Step 1.4.1.

16. 2.2. Please include volume and concentration for the same.

· It is now specified in step 2.2.2 to prepare 25 mL of peptide solution for each 48-well plate. Recommended peptide dilutions are also provided (1 nM, 10 nM, 100 nM, and 1000 nM). 

17. 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. The highlighted steps should form a cohesive narrative with a logical flow from one highlighted step to the next.

· We have highlighted all critical steps for the video protocol.

18. Please expand the Representative Results in the context of the technique you have described, e.g., how do these results show the technique, suggestions about how to analyze the outcome, etc.

· We have expanded the results section to better describe how the results are interpreted and how they demonstrate the technique as follows: 

“cpk28-119, 26 and bak1-517 were used to demonstrate expected outcomes for loss-of-function lines with high and low immune responses, respectively, in oxidative burst and SGI assays relative to a wild-type background control (Col-0). To identify an appropriate elicitor concentration to distinguish between immune outputs, a 10-fold peptide dilution series (1-1000 nM) of elf18 was used. Concentrations between 10 nM and 1000 nM could differentiate between all three genotypes in oxidative burst assays using elf18 (Figure 3) and would therefore act as suitable elicitor treatments. As expected, cpk28-1 loss-of-function lines had a higher cumulative and average ROS burst than Col-0, indicative of a high immune output, whereas bak1-5 displayed reduced oxidative burst production due to low immune signaling (Figure 3). Differences in SGI could be discerned between all genotypes with 100 nM and 1000 nM elf18 (Figure 4), which could also be visually observed in the 1000 nM elf18 treatment (Figure 4B). Characteristic of high immune signaling, cpk28-1 loss-of-function lines were markedly smaller than Col-0 with continuous MAMP detection, while bak1-5 mutants displayed weak growth inhibition relative to Col-0 due to a low immune output.”


19. Please format the units as mg/mL and not mg ml-1. Please leave a single space between number and units.

· We have ensured that there are no superscripts notations for units in the text or the material sheet. Note that we also changed light intensity units from the format E m-2 s-1 to the format E/m2/s.

20. 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].”

· Copyright permission is not necessary as all figures are original for this work.

21. Please alphabetically sort the materials table.

· The materials table has been sorted alphabetically.

[bookmark: _czzuy9v6i35n]
Reviewers' comments:

Reviewer #1:
This manuscript describes two very useful methods for monitoring the production of ROS and measuring SGI. The authors provide very detail and complete protocols which others can follow the methods easily without doubt. However, there are some places need to improve to make the manuscript more complete.

Minor Concerns:

1.Line 122,"Collect leaf discs in 96-well plates for overnight recovery. "Why not place the leaf discs in reaction solution after removing from the plant but recovering in ddH2O overnight?

· We include this information in step 1.2.2: “Recover overnight at room temperature to prevent the interference of ROS produced by wounding during leaf disc collection.”

2.Line 127,"adaxial side facing upwards", please explain why.

· We have modified this statement to clarify that leaf discs do not need to be submerged but rather need to be in contact with the water surface to prevent desiccation during recovery: “Place leaf discs in an unused 96-well luminometer plate containing 100 μL of ddH2O adaxial side facing upwards to prevent desiccation (Figure 1C)”.

· We reference the following article: Sang and Macho (2016) Methods in Molecular Biology (https://www.ncbi.nlm.nih.gov/pubmed/26867635)

3.Line 137,"Cover plates with a lid" explain whether this lid needs to protect from light, because light could affect the production of ROS

· Normal light conditions as well as low light conditions are conducive to recovery prior to oxidative burst assays. We have now included the following statement to clarify that lids are used to prevent evaporation of water during overnight recovery: “Recover overnight at room temperature to prevent the interference of ROS produced by wounding during leaf disc collection. Cover plates with a lid to prevent evaporation.”

4.Line 164 to 165,"Measure light emission with a 1000 ms integration time in 2 min intervals over a 40-60 min period in a microplate reader". please explain why to choose 1000 ms integration time in 2 min intervals over a 40-60 min.

· We have modified this sentence as follows: “Measure light emission with a 1000 ms integration time in 2 min intervals over a 40-60 min period in a microplate reader in order to capture the dynamic oxidative burst (Figure 1D).”

· We have also included a note which provides further detail on the choice of integration time:

[bookmark: _GoBack]“Note: Use a longer integration time to improve assay sensitivity11, while ensuring that all samples in a 96-well plate can be measured within one interval.”


Reviewer #2:
The manuscript entitled "Pattern-triggered oxidative burst and seedling growth inhibition assays in Arabidopsis thaliana" describes two method for evaluating early and late immune responses; reactive oxygen species (ROS) production and seedlings growth inhibition (SGI), respectively, triggered by pattern-recognition receptor activation in Arabidopsis.

The manuscript is written very well and concisely with various useful information. All the experimental steps are also explained very well. With many valuable information written in the manuscript, not only the protocol part but also introduction and discussion, the manuscript have value for researchers exploring plant immunity. I support publishing this article after addressing the following minor points;

Point 1
The arrangement of Figures appears to be odd since the numbering does not match to the order in which they appear in the text. (Fig 1 > Fig. 3 > Fig. 2 > Fig. 4 in the text) This point should be considered according to the JoVE guideline.

· Thank you for catching this- we have corrected the figure numbering in the text.

Point 2, page 2, PROTOCOL 1.2.2
The leaf disks are usually hydrophobic. Is there any method to "ensure that leaf discs are submerged" without physical wounding damages?

· We have modified this statement to clarify that leaf discs do not need to be submerged but rather simply need to be in contact with the water surface to prevent desiccation: “Place leaf discs in an unused 96-well luminometer plate containing 100 μL of ddH2O adaxial side facing upwards to prevent desiccation (Figure 1C)”.

· We reference the following article: Sang and Macho (2016) Methods in Molecular Biology (https://www.ncbi.nlm.nih.gov/pubmed/26867635)


Point 3, page 3, PROTOCOL 1.2.3
Is the plate stored for recovery in a dark condition or in a normal short day growth chamber? Since immunity is affected very much by the presence of light, it would be useful to describe precisely about the "recovering" condition.

· Normal light conditions as well as low light conditions are conducive to recovery prior to oxidative burst assays. We have now included the following statement to clarify that lids are used to prevent evaporation of water during overnight recovery: “Recover overnight at room temperature to prevent the interference of ROS produced by wounding during leaf disc collection. Cover plates with a lid to prevent evaporation.”


Point 4, page 3, PROTOCOL 1.3.2
Does the 10 mM peptide stock solution require sterilization, for example, by sterile filtration? Is the use of sterile ddH20 for dissolving the lyophilized peptide sufficient to avoid contamination? It might be useful to explain the requirement of sterilization here clearly because this would be a big issue in the SGI assay that require 8-12 days incubation.

· We have not found it necessary to sterilize peptide solutions by filtration, however, we use sterile water for resuspending the lyophilized solution and we have clarified this in the text.

Point 5, page 5, PROTOCOL 2.2.4
Hydroponic culturing of Arabidopsis seedlings is usually performed with gentle agitation. Does the incubation for 8-12 days here require gentle agitation/shaking of the plate?

· Over the 8-12 days that seedlings are growing in MS liquid media agitation/shaking is not required. 



