Reviewer #1: In this manuscript, Breygina et al. have analyzed the generation, accumulation and the interconversion activity of ROS in basal and divergent flowering plants. The authors have used EPR spectroscopy and benzidine staining to assess the dynamics of the total oxidizing capacity of stigma exudate. They also analyzed the SOD activity and the formation of H2O2 in the stigmas of these species. They further identified that stigmas of divergent plants had two isozymes of SOD and its activity was higher at later stages when the stigmas were mature than earlier stages. This study tries to address an important question, which is ROS dynamics in wet stigmas. However, the conclusions based on inconsistent methodology and weak statistics makes this study inconsequential. As highlighted below, I have some concerns and comments.
We are very grateful to the respected reviewer for a thorough analysis of our work and valuable comments on improving the manuscript.

Major points:

The authors have generalized the patterns of ROS dynamics and accumulation in diverse phylogenetic groups based on staining profiles from one species selected from each of these groups. Such a generalization based on the data obtained from just a single species representing each phylogenetic group can be very misleading.
We fully agree that it is impossible to draw firm conclusions from the analysis of only one representative of each group. However, if the data is interpreted with caution, the results obtained can still provide valuable material for analysis and conclusions, albeit preliminary ones. In this article, we describe the results obtained and propose a hypothetical explanation that the observed patterns are related to systematics. However, if desired, they can be considered simply as evidence of the diversity of such patterns in flowering plants. We discussed the data more carefully and added some passages in the text that highlight the limitations - mainly at the end of the Introduction (l.22-25 p.3).
Benzidine staining does not appear to be a reliable estimation of ROS dynamics though used by several other studies. Stigma size and properties can influence the penetration of stain. H2O2 concentration analysis in Table 1 reports higher H2O2 levels in barberry pistils at juvenile stage than species like lily and Aristolochia marnshuriensis at pre-mature stage (Figure 2 a to i). This is different from what was observed through staining or in EPR spectrum.
 It is important to use a few other general ROS stains (e.g.: H2DCFDA) to confirm the ROS levels in stigmas of these species. Similarly, NBT staining or DAB staining ca be used to estimate O2.- and H2O2 can be an indirect estimate of SOD activity.
Thank you for your valuable comments. Choosing between two options for improving the manuscript based on your comments (1 - just remove benzidine staining of pistils as doubtful and uninformative, or 2 - check its relevance using alternative methods), we chose verification, since benzidine staining method is still quite widely used for qualitative analysis; stigma staining is a demonstrative and convincing, though not quantitative, approach. 
In accordance with your recommendations, we have tried two methods of staining pistils. Due to the seasonality of flowering, we now have only lily and tobacco flowers available, and a series of experiments were carried out on them. We have added data for these two species to Figure 2, and plotted EPR and peroxide was moved to Figure 3. 
We are familiar with both methods, as we previously used them not for pistils but for pollen, which we had been studying earlier [1–3]. DCFH is a non-specific dye that is oxidized to a fluorescent form by different ROS. The dye is sold in the form of a methyl ester suitable for intracellular staining, however, if deesterified in an alkaline medium, it is suitable for detecting extracellular ROS [4,5]. In the case of pistil staining, we first tried to use the esterified form, but we saw that the papilla cells were stained, and very weakly. Apparently, the main production of ROS is extracellular, which is quite logical. We found it impossible to draw any parallels with benzidine staining, which is an extracellular substrate, as well as with stigma exudate analysis, so we began using a de-esterified dye to detect ROS generation on the stigma surface.
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Supplementary Figure 1. Total ROS generation on stigma as assessed by DCF staining (30 min, 5 µM). Pictures for each species were obtained at the same exposure, during one day. a-c, tobacco, d-f, lily. a, d - juvenile stage, b, e - pre-mature, c, f - maturity stage. Scale bar: tobacco – 50 µm, lily – 100 µm.
The obtained dynamic pattern of DCF staining for both species was quite in good agreement with benzidine staining and EPR data. We added numerical data to Figure 2, and added the fluorescent picture here, it can be added as a Supplementary image, if necessary. Typical images of NBT staining pattern were also added to Figure 2 showing the same dynamics. In connection with the addition of new data, we have significantly modified all sections of the text, except for the Introduction (see colored corrections).
Why does SOD activity not correspond to H2O2 concentrations in Nicotiana tabacum? It appears that H2O2 levels are lower at maturity in Nt while SOD activity is higher? Shouldn't an increase in SOD activity correspond to increase in H2O2 levels?
The activity of SOD leads to an increase in the content of hydrogen peroxide, however, these indicators may not show a direct relationship, since the content of peroxide is determined by the resulting activity of SOD, catalase, PAO and peroxidases. In this work, the protein material from rare species was sufficient for only one enzyme, so we chose SOD as the most important one, but this does not allow us to trace all the pathways of ROS transformations. For example, in parallel with an increase in SOD activity, catalase can also be activated, which will lead to stabilization or even a decrease in the final concentration of H2O2. Right now we're investigating catalase activity on tobacco, and it also increases as the pistil matures. Of course, such an analysis for a number of species would be very interesting, but at the moment we do not have enough biological material. We hope to come to this in further studies.
Why does ROS production levels measured by EPR spectrum does not match up with H2O2 levels (Table 1) for tobacco?
The spin probe used in this work is not specific to the superoxide radical, however, it detects mainly its production, rather than peroxide [6]. We clarified this by speaking directly with the probe developer, one of whom is the co-author of this manuscript. According to his peer review, CAT1 is one of the best ways to detect extracellular superoxide production. We received additional confirmation of this in experiments with the staining of NBT pistils. Here, one should take into account the sequence of formation of various ROS: the superoxide radical is the primary product of the activity of NADPH oxidase [7]. After that, it can immediately react with the spin probe (or NBT), which prevents it from turning further into hydrogen peroxide. Due to such a feature of the spin probe as the rapid product formation and its stability, we can track the dynamics of the primary production of the superoxide radical and identify differences from the dynamics of peroxide (l.9-11 p.6). However, formally the spin probe is not specific, so we cannot speak about the superoxide concentration.
The experimental methods used by the authors are not uniform; the flowers used for the experiments have been obtained from different sources (different botanical gardens vs grown in growth chambers). Changes in growth condition, environment and light intensities can result in variations in metabolic process including drastic changes in ROS generation. 
It is very important that the experiments were carried out in the summer, during dry and warm times, when the flowers in the chamber and on the street were in similar conditions (now mentioned in l.28 of p.3). Both botanical gardens mentioned in the work are located in the same city at a short distance from each other. The division into two botanical gardens (University and Academy of Sciences) is formal and is mentioned in the "Methods" section to express gratitude to the staff and administration. Growing conditions, weather conditions and illumination in them are the same, the experiments were carried out in one short period of time. As for the cultivation of tobacco plants, indeed, it does not grow in open ground in our climatic zone, since it requires very high illumination for active flowering. However, objectively comparing the conditions in the climatic chamber and on the street at the beginning of June 2022, when birthwort, peonies and lilies were in bloom, we can say that they were similar. This applies to temperature (about 25◦C), photoperiod (16/8) and clear sunny weather, with sufficient soil moisture. Thus, all the studied plants bloomed under optimal conditions, which makes it possible to exclude the influence of stress factors on the period of experiments. 
Comparison of absolute indicators of ROS generation in different species is almost impossible due to different sizes and shapes of pistils. We kept the approximate ratio of the washout volume to the stigma surface area (l. 12-13 p.7) and measured the same volume of samples obtained from one large or several small flowers to keep the standard approach to measurements in both EPR and color reaction.
Method of stigma exudate collection for the estimation of H2O2 is not uniform across the plant species and even the incubation times appear to be different. The reviewer understands that this is to account for differences in stigma sizes; however, considering these variations in the experimental method, the estimates of H2O2 cannot be reliable.
Table 1 does not imply a quantitative comparison, but only a qualitative assessment with differences of an order of magnitude or more. First of all, we focus on the dynamics of the peroxide content in the exudate, which was collected by the same method from the flowers of the same plant at different stages. Such an "internal" comparison can be considered quite reliable. Comparisons between species were prescribed carefully, in the order of discussion (l.22-28 on p.11).
The authors have not given the exact number of stigmas used for each species for any of the experiments. They mention that 3-8 independent flowers of each stage were used for statistical analysis. It is important to mention how many stigmas were used for each of these species in each of these experiments to ensure reproducibility. Why is student t-test used when comparing multiple groups and treatments?
We thank you for your comment and have indicated the number of pistils in the text (l.23-26 on p.5, Table 1, for small flowers each sample (n) includes a certain number of flowers which is now indicated in Methods – l.24-26 on p.12), as well as using more adequate statistical criteria. We decided to apply the Mann-Whitney test, which is more suitable for small samples. However, this did not make significant changes in the results from those reported in the first version, but all the clarifications obtained are in the description of the results and on the graphs.
The authors should also clearly discuss the scope of study and limitations of their experiments.
We agree with this remark. Lines 22-25 on page 3 were added to the text of the manuscript, the abstract has also been modified to make it more accurate.

Minor comments:
Please check for grammatical errors and typos

Line 24 - semi-quantively can be changed to semi-quantitatively
Line 35- need to be specific here, PCP-Bs compete with RALFs to displace them from FERONIA-ANJEA receptor complex.
Line 57 snf1 should be written as SNF1
The discussion on page 2 line, 17 "generation of is characteristic of "should be
corrected for grammatical errors
Page 8, Line 17 - Lowest H2O2 concentration appears to be in pre-mature stage in peony as per figure 2j
We are grateful to the reviewer. All minor comments were taken into account in the new version of the manuscript.

Figures need to be improved:

Figure 1 - Include flower names close to the pictures for easy identification
Figure 2- Titles missing in X axis in 2.j and 2.f. mention units.
We have moved the flower names and added axis names. To show the dynamics for all species on one graph we normalized the values for each species to the first point (juvenile stigmas). Therefore, we indicated "relative units" on the axes. 
Statistical data missing in figure legends. What does ** and * signify?
These significations were initially given in the “Statistics” section. We have added an explanation to the figure captions.
What test was used for statistical analysis? (Is it student t-test as mentioned in statistical method?)
Statistical analysis was originally done in accordance with the Student’s test, but now, taking into account your remarks, we have decided that it would be more adequate to apply the Mann-Whitney test. During the revision we have applied this test to all experiments. This is reflected in the "Statistics" section.
Axis titles missing in Figure 4 B to E
Figure 4 shows densitograms of the gel used for zymographic determination of SOD activity. The Y-axis corresponds to the brightness of the pixel, we added the corresponding axis name.

Reviewer #2: The manuscript by Breygina et al entitled "Pattern of generation and interconversion of ROS on wet stigmas in basal and divergent angiosperms" provides evidence of the relevance of ROS metabolism in reproductive organs of different plant species using EPR and SOD activity assays.
This short manuscript adds a comparative analysis of the ROS metabolism in the wet stigma of different plant species. However, I have some suggestions that I believe can help to improve the impact of the data.
Many thanks to the reviewer for a thorough analysis of our work. We took into account and corrected all the minor flaws that you kindly pointed out.
In Fig. 2 j and 2k. Indicate in the Y-axis what has been measured.
In Table. Indicate the units for H2O2 concentration. In the numbers, the coma must be changed to point.
In Fig. 4a, the quality of the picture with the SOD gel is not very clear and should be improved. In any case, authors identified a total of three SOD isozymes but they did not include the type of SOD isozymes. For the mobility in the gel, I guess that they could be one MnSOD and two CuZnSODs but authors should corroborate by the use of inhibitors. The preincubation of the gel with CN- that inhibits CuZn-SOD but not MnSOD could help to identify them. See the following manuscript Protoplasma. 2016;253(3):885-894, where the authors can get more information about the characterization of SODs.
As these experiments were timed to the blooming season, we did not have enough protein to use inhibitors for every studied object. However, we used standard SOD inhibitors KCN and H2O2 for the identification of isozymes in Nicotiana tabacum [8] and Lilium hybr.(unpublished results). We found that in N.t. two isozymes are Fe-SOD and Cu/Zn-SOD, in Lilium we found two forms of Cu/Zn-SOD. Based on the mobility in the gel, the first SOD in B.v. is probably also a Cu/Zn-SOD.
 Furthermore, I believe that the authors loaded the same amount of total protein in the SOD analyses; this should be indicated in the legend of the figure. Please indicate how many µg of proteins was used. Also, indicate in M&M, is the procedure to quantify proteins.
We have clarified the amount of protein and method in the figure caption and in the text, respectively (l.16-18 on p.8, l.9-11 p.14).
To be able to compare the different data, it would be good to quantify the areas of the peaks detected both by EPR and in the SOD analysis. ImageJ is free software that allows you to do it.
We thank you for the suggestion, it is possible to make such a calculation, but we did not understand how to compare such different groups of data as the enzyme activity and the spin probe signal.
Lines 28, 32, 37, and 41. Write hydrogen peroxide instead peroxide. Done
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