Reply to Reviewers.

We very much thank the editor and reviewers for their encouraging comments and the thoughtful reviews that have helped us significantly improve our manuscript. We have addressed all the points raised and the specific reply for each query is detailed below:



Editor:

1) Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.

We have checked the manuscript and corrected spelling and grammar issues. We have replaced all abbreviations at first use in the manuscript. 


2) Please provide an email address for each author.

We have provided an email address for each author as requested.


3) 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: Nikon SMZ-25; Excel (Microsoft, Redmond, VA, USA); Prism (GraphPad, San Diego, CA, USA) etc

We deleted all company names and commercial products and revised the manuscript. All commercial languages have been replaced in Materials.

Revised main text: Page 6: Export raw data to spreadsheet software to convert the fluorescence signal into numbers at each time point by clicking “All to Excel” > “Export”.

Revised main text: Page 6: 5. For Ca2+ velocity wave analysis, define a significant signal rise point above the pre-stimulated values as representing detection of a Ca2+ increase in each ROI (t1 and t2) using the criterion of a rise to 2× the standard deviation (2x SD) that is calculated from the F0 data using statistical software. 95% of the F0 data falls within 2x SD from the mean, indicating that a rise in signal above this level by chance is ≤ 5%.

Revised main text: Page 7: [Ca2+]cyt and [Glu]apo dynamics were imaged with a wide-field fluorescence stereomicroscope.

Revised main text: Page 8: (B) Quantification of [Ca2+]cyt signatures in ROI1 and ROI2. Fluorescence intensity changes were analyzed using imaging software.

Revised main text: Page 8: (B) Quantitation of [Glu]apo signature in ROI1 monitored using imaging software.


4) Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. Please add more specific details (e.g., button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.

We thank the editor for a useful comment. We added the specific details in each step of the protocol and modified the main text. Please see Protocol section.


5) Please include the information in lines 124-129 as a note in the beginning of the protocol to alert the readers that you have already generated the transgenic Arabidopsis plants with iGluSnFR, which is what you will be studying with the help of this protocol. You can cite the reference(s) describing the generation of the transgenic plants in that brief note.

We thank the editor for a valuable suggestion. We cited the appropriate paper in Introduction and added a description about the use of transgenic plant materials as a note in the beginning of Protocol.

Revised main text: Page 4: NOTE: In this protocol, the transgenic lines of Arabidopsis expressing GCaMP3 or CHIB-iGluSnFR have been described previously6.


6) Please consider providing MS medium and other growth media composition in the Table of Materials in can then be referenced in the protocol text.

We also added the descriptions about the composition of MS medium and liquid growth media in Materials.


7) After including a one line space between each protocol step, highlight up to 3 pages of protocol text for inclusion in the protocol section of the video. This will clarify what needs to be filmed.

We added a one line space between each protocol step. As requested, we have highlighted the descriptions to clarify the critical step of this protocol for the video production.
Reviewer #1:

1) It would be helpful to add in the discussion a few lines on how this system can be used to see defects in mutants or after perturbation of the plant (in other Arabidopsis ecotype too?)

We thank the reviewer for a valuable suggestion. We have described it in Discussion.

Revised main text: Page 8: This protocol also offers the potential to provide new physiological insights into the molecular mechanisms underlying long-distance wound signaling through, e.g., using mutants that are defective in putative elements of the rapid signaling system or exploration of the effects of pharmacological reagents such as Ca2+ channel blockers (e.g., LaCl3) or inhibitors of other potentially key signaling activities6.

2) I was wondering if this approach can be used to check biotic/ abiotic stress responses in other plant organs?

We thank the reviewer for a useful comment. We have described it in Discussion.

Revised main text: Page 10: Although we have focused on protocols for Arabidopsis, this plant-wide real-time imaging method also provides a robust tool to understand the spatial and temporal characteristics of systemic Ca2+ signaling in both biotic and abiotic stress responses in other plant species such as tobacco30.

3) While the figure 1 explain which leave to take for the experimentation, few lines in the legend (or in a Note) to better understand how to determine which one is leaf 1 would help: Are you counting down to get to 1, or is it obvious that this leave is the oldest etc…?

We thank the reviewer for a useful comment. We revised the text and cited a method paper for leaf numbering in Arabidopsis in the Protocol.

Revised main text: Page 4: After 2 weeks, count the number of Arabidopsis leaves from oldest to youngest44 (Figure 1). Wound responses preferentially move from the damaged leaf (n) to leaves numbered n±3 and n±56.

4) Line 150: are you putting your plate vertically or horizontally?

We edited the text in Protocol. 

Revised main text: Page 4: 3. After incubation in darkness at 4°C for 2 days, place the plates horizontally at 22°C in a growth chamber under continuous light (90–100 μmol m−2 s−1) for approximately 2 weeks before use.





Reviewer #2:

1) L.145. how many seeds are sowed per plate? The authors may indicate this.

We edited the text in Protocol.

Revised main text: Page 4: 2. In a sterile hood, sow 13 surface-sterilized seeds on a 10 cm square plastic Petri dish filled with 30 mL sterile (autoclaved) Murashige and Skoog (MS) medium [1x MS salts, 1% (w/v) sucrose, 0.01% (w/v) myoinositol, 0.05% (w/v) MES, and 0.5% (w/v) gellan gum; pH 5.7 adjusted with 1N KOH]. 

2) L.171 step 3. Are the plants kept in the dark or under light? Please clarify.

We edited the text in Protocol.

Revised main text: Page 5: 3. Check the fluorescence signal from the plant and then wait for approximately 30 min in the dark until plants are adapted to the new environmental conditions.

3) L.265. Leaf5 is not mentioned. Is it because that there is no signal observed in L5 or L5 is not shown in the figure so that it is not mentioned?

We did not mention about L5 in the manuscript because L5 is not focused on in Figure 5. Note that, as the reviewer pointed out, L5 is not shown because L2 and L5 (non-target leaves) show no Ca2+ signal in this case.

4) There are some grammatical errors and labeling mistakes as indicated in below. 
L.61 modulation of....
L.290 ROS and Ca2+.
L.269-270. The description of the colors of the ROIs are opposite to what is shown in figure 6 that ROI1 is blue and ROI2 is pink. Please correct.
L.272. The distance mentioned earlier is 2.7mm in L.235 but it is 2.5mm here. Which one is correct?

We apologize for the oversights. We have revised the main text. Regarding the labeling mistake in L61, we removed the corresponding sentence to shorten the manuscript.

Revised main text: Page 8: Although they are not equipped with an advanced nervous system like animals, they employ rapid communication both within and between organs based on factors such as mobile electrical (and possibly hydraulic) signals and propagating waves of ROS and Ca2+.

Revised main text: Page 8: (A) ROI1 (blue circle) and ROI2 (pink circle) were set at the base and tip region, respectively. White arrow indicates the cut site of leaf 1’s petiole (L1). In this case, the distance between ROI1 and ROI2 was 2.7 mm.

Reviewer #3:

1) The authors mentioned that the indicators in this manuscript provide higher spatiotemporal resolution. Could the authors give the accurate value of the spatial resolution as well as the temporal resolution, which is quite important for Ca2+ detection?

We thank the reviewer for a useful comment. We added the description about the microscope field of view and temporal resolution in Protocol.

Revised main text: Page 5: The low power objective allows for imaging of an entire Arabidopsis plant’s response and use of a highly sensitive camera permits the fast data acquisition needed to capture the rapid time course of the wound-triggered Ca2+ wave. For the fluorescence microscope used in this study, the maximum values of the field of view and temporal resolution are 3 cm x 3 cm and 30 frames per second (fps), respectively.

Revised main text: Page 5: The settings for imaging in the current protocol are: exposure and interval times set to 1.8 s and 2 s (i.e., 0.5 fps), respectively.


Reviewer #4:

1) In Line 142-144 (at the beginning of the PROTOCOL), the plant material should be described more precisely: The current manuscript refers to "Arabidopsis thaliana (Col-0 accession) seeds" as the material, but this should be "seeds of Arabidopsis thaliana (Col-0 accession) plants expressing either GCaMP3 or iGluSnFR". (I.e., the necessity of the use of the transgenic plants should be clearly stated.)

We thank the reviewer for a useful comment. We revised the manuscript in Protocol.

Revised main text: Page 4: 1. In a 1.5 mL microtubes, surface sterilize the seeds of Arabidopsis thaliana (Col-0 accession) plants expressing either GCaMP3 or CHIB-iGluSnFR by shaking with 20% (v/v) NaClO for 3 min and then wash 5 times with sterile distilled water.
NOTE: In this protocol, the transgenic lines of Arabidopsis expressing GCaMP3 or CHIB-iGluSnFR have been described previously6.

2) Potential errors are present in grammar and word usage.

We apologize for the oversights. We have checked the manuscript and corrected grammar and word usage.

3) Introduction and Discussion contain irrelevant information and are long, although such information was interesting to me.

We thank the reviewer for a valuable suggestion. As requested, in order to shorten Introduction, we deleted the descriptions about the defense signaling pathway activated by Ca2+ signals, the phenotype of glr3.3/3.6 mutant and the roles of glutamate in neurophysiology. In discussion, we also removed the descriptions about the development of GCaMP-X and the application to studies on other mobile signals using this protocol.
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