June 20, 2021

Re:  Revised Manuscript 

Dear Dr. Fukushima   

Thank you very much for your decision letter and advice on our manuscript entitled “Transcriptomics analysis of field-droughted pear (Pyrus spp.) reveals potential drought stress genes and metabolic pathways”. We also thank the reviewers for the constructive and positive comments and suggestions. Accordingly, we have revised the manuscript. All amendments are highlighted in red in the revised manuscript.  In addition, point-by-point responses to the comments are listed below this letter.

We hope that the revision is acceptable for the publication in your journal.

Look forward to hearing from you soon.  

Yours sincerely,



Baochun Fu

First of all, we would like to express our sincere gratitude to the reviewers for their constructive and positive comments.

[bookmark: _Hlk11908098]Replies to Reviewer #1
1. This is necessary to improve logic in language expression. The manuscript needs extensive  editing. 
Response: As suggested, we extensively edited the manuscript to improve logic in language expression. 
[bookmark: _Hlk75104705]2.  The flavonoids and monoterpenoid biosynthesis-related secondary metabolites were needed to 
     identify.
Response: In this study we investigated the impact of water deficiency on the transcript profiling approach in 3 years characterized by prolonged drought.  Our study revealed that pear trees respond to drought by modulating several secondary metabolic pathways, particularly by stimulating the production of phenylpropanoids and that of volatile organic compounds such as monoterpenes. The flavonoids and monoterpenoid biosynthesis-related secondary metabolites contributes to the adaptation of pear to drought environment. Therefore, we are planning to further study the impact of water deficiency the flavonoids and monoterpenoid biosynthesis-related secondary metabolites using large scale metabolite profiling approach.
3. The references are in a very confusing format. Authors should check this part very carefully.
 Response: As suggested, the references are checked and revised very carefully according to the guidance.
Replies to Reviewer #2
1.  Line 96: Please re-write the sentence. Don’t write as “we provide a transcriptomic study….”. You may write it as- The major aim of the study was…..
[bookmark: _Hlk75179421]Response: As suggested, the sentence was revised to “The major objectives of the present study was to identify differentially expressed genes (DEGs) and compare the gene expression patterns in leaf, branch and fruit tissue of pear in response to drought induced by withdrawal of irrigation in the field.”
2. Line 101: ‘Plant materials and growth conditions’ sub-headings should be changed. You have indicated location, plant materials, and experimental setup and data recordings of the experiment. So, please improve the sub-headings or concise the writings if you wish to keep the original ones.
Response: Sub-headings were changed.
3. [bookmark: _Hlk75210837] Line 190 : 2 -ΔΔCT method please add reference.
Response: Reference for 2 -ΔΔCT method was added.
4.  Line 191-192: Pearson’s correlation software package with reference should be included.
Response: Reference for Pearson’s correlation software package was added.
5. Add “Conflict of interest” section in the text.
Response: “Conflict of interest” was added in the text.
6. Arrange the references according to the Journal’s guideline.
Response: The references were re-arranged according to the guideline.
7. Overall, Justify the text and follow the journal’s guideline.
Response: The text was justified following the guideline.
8. Figure 3c, 3d and 4 not clear please increase resolution.
Response: Figure 3c, 3d and 4 resolutions were improved.
9.  Results can be improved
      Response: Results were partially revised.
10. Conclusions must be improved.
Response: Conclusions were re-written.
11. A total of A total of 1318 DEGs, and 4438 TFs were identified in present study, but only 13 genes were validated by qRT-PCR. It is necessary to use more genes for validation.
Response: 13 genes were simply not a big size but enough to validate the RNA-seq results with qRT-PCR. 
Replies to Reviewer #3
1. L21-23: I suggest including a statement of the wide range of tissues sampled, i.e. leaves, branches and young fruits. This is an important point of this work.
Response: A statement of the wide range of tissues sampled, i.e. leaves, branches and young fruits was added to the Abstract. 
2. L54: Instead of ‘deficient’ it should be ‘water deficiency’.
Response: “deficient” was revised to “water deficiency”.
3. L134-135: RNA integrity was not measured with a Nanodrop, is it an Agilent Bioanalyzer?
Response: Thank you for your suggestion. We corrected measurement of RNA integrity  by Agilent Bioanalyzer. 
4. L151-153: Equal amount of RNA from the different tissues was mixed prior to library construction. Can you differentiate the tissue-type later?
Response: No. We cannot differentiate the tissue-type later.
5. [bookmark: _Hlk75207426][bookmark: _Hlk75207523][bookmark: _Hlk75207500] L161: The threshold used, |log2FoldChange>1| is quite liberal. It would be more appropriate to get a higher, stricter threshold, as highly expressed genes are those with (log2FoldChange < -3.5).
Response:  In the present study, |log2FoldChange>1| was used as threshold to identify DEGs, while (log2FoldChange < -3.5) was used to detect highly expressed genes. 
6. [bookmark: _Hlk75207349]L178 and following: Was the same RNA used for RNA-seq and the qRT-PCR validation of gene expression? This should be specified in the document.
Response: RNA used for RNA-seq and the qRT-PCR validation were the same, and specified in the M & M.
7. L197: CK is used as abbreviation for control treatment. It is correct but misleading as this term suggests cytokinin.
Response: CK was replaced by irrigation treatment. 
8. L204: Those numbers, 10 cDNA libraries (5 repeats for drought and irrigation) were sequenced, should appear in M&M.
Response: 10 cDNA libraries (5 repeats for drought and irrigation) were added in M & M,
9. L247-248: The statement: ”The second largest group (Figure 5b) contained 293 genes whose expression increased under field drought conditions”, does not agree with the Figure shown. Expression is only slightly higher under drought.
Response: All the genes in cluster group II were statistically differentially expressed in at least one drought treatment compared to the control. 

10. L275-276: Which genes of those shown in Figure 7 are downregulated? It is not apparent from the Figure or the legend.
Response: The legend was revised to show which genes were downregulated.
11. L300: The sentence mentions 11 randomly selected DEGs, whereas 13 DEGs appear in M&M and Figure 4. Please check the numbers.
Response: The numbers was corrected to 13
12. L358: Typo, delete ‘in’.
Response: revised as suggested
13. L384-385: The previous sentences talk about WRKY transcription factors. The current sentence does not follow from that. It should be conditional tense, WRKY transcription factors may play important roles in regulating drought stress responses.
Response: Revised as suggested.
14. L393: How many genes were validated by qRT-PCR, 11 or 13?
Response: 13 genes were randomly picked for qRT-PCR validation
15. Figure 5: There are no differences in expression among the genes clustered in the Figure. They have a similar expression in all the treatments, flat.
Response: All the genes that were differentially expressed in at least one drought treatment compared to the control were clustered to investigate the co-expressed genes during drought stress, showing significant expression changes between irrigation and drought. 	
16. Figures 7 and 8: What genes are differentially expressed of those shown?
[bookmark: _Hlk75186089][bookmark: _Hlk75186515][bookmark: _Hlk75186379]Response: Figure 7 showed 6 genes including 5 Salutaridine reductase-like [Pyrus x bretschneideri] (gene18388, gene39888, gene39889, gene1009 and gene10010), and one (3S,6E)-nerolidol synthase 1-like [Pyrus x bretschneideri](gene237) were differentially expressed. Figure 8 showed 8 genes including three 3,5-dihydroxybiphenyl synthase-like (gene7767, gene7762, and gene 6358), one leucoanthocyanidin reductase-like isoform X1 (gene3879), one BAHD acyltransferase At5g47980-like (gene7261), one salutaridinol 7-O-acetyltransferase-like (gene 10701), one vinorine synthase-like (gene34704), and 4-hydroxycoumarin synthase 2 (gene7760) were differentially expressed. These DEGs were explained in the results and added as notes under figures.

17. Table 3: The legend mentions “Highly expressed genes identified in drought samples”, however it should specify “Highly expressed genes in control conditions, down-regulated under drought”. Is C control and D drought?
Response: The legend was revised to “Highly expressed genes identified in samples under field drought conditions (log2FoldChange < -3.5).”
18. Table 4: The legend mentions “Highly expressed genes identified in control samples”. As before, I think it should be “Highly expressed genes identified under drought”. C control, D drought?
Response: The legend was revised to “Highly expressed genes identified in samples under irrigation conditions(log2FoldChange < -3.5)”.
19. Table 5: The legend mentions “Top 10 GO terms of DEGs in field drought samples compared to CK”. Indeed, those are the top 10 GO terms for each of the three GO categories. It could be clarified.
Response: The legend was revised to Top 10 GO terms of DEGs for each of the three GO categories in field drought samples compared to irrigation samples.
20. [bookmark: _Hlk75182365][bookmark: _Hlk75182618] Table 7: What is the log2FoldChange to declare significant a difference? Most ot the genes that appear in the table have low values, probably not significantly different.
Response:  This table showed effects of drought on genes in monoterpenoid pathway and flavonoid biosynthesis. These genes showed different log2FoldChange between drought and irrigation condition, some of which were significantly different while some were probably not. 


