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	Response to Reviewer 3 Comments


	1. Summary
	
	

	Thank you very much for taking the time to review this manuscript. We highly appreciate your valuable comments and suggestions, which have greatly helped us improve the quality and clarity of the manuscript. We have carefully addressed all of your concerns point-by-point in the following response letter. All revisions and corrections are clearly highlighted in the re-submitted files.


	2. Questions for General Evaluation
	Reviewer’s Evaluation
	Response and Revisions

	Does the introduction provide sufficient background and include all relevant references?
	Yes/Can be improved/Must be improved/Not applicable
	

	Are all the cited references relevant to the research?
	Yes/Can be improved/Must be improved/Not applicable
	

	Is the research design appropriate?
	Yes/Can be improved/Must be improved/Not applicable
	

	Are the methods adequately described?
	Yes/Can be improved/Must be improved/Not applicable
	

	Are the results clearly presented?
	Yes/Can be improved/Must be improved/Not applicable
	

	Are the conclusions supported by the results?
	Yes/Can be improved/Must be improved/Not applicable
	

	
3. Point-by-point response to Comments and Suggestions for Authors

	[bookmark: _GoBack]Comments 1: [The introduction is structured logically: the authors characterize the main functions of CWIN and INH proteins in plants, describe the currently available functional data and provide a rationale for studying INHs in pineapple. L50-55 It is recommended to shorten this text and remove the details of which provinces in China pineapples are grown]

	[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Response 1: Thank you for pointing this out. We agree with this comment. Therefore, we have shortened the relevant description and removed the detailed information about the growing provinces in China. The revised content (page 2, and line 51-54) is more concise as follows:
China is a major global producer of pineapple. With ongoing global warming and climate change, the frequency and severity of seasonal droughts have increased in major pineapple cultivation areas, restricting plant growth and development while reducing fruit yield and quality.

	Comments 2: [L73-76-It is recommended to add that the invertase enzymes are usually classified into neutral/alkaline invertases (A/N-INVs) and acid invertases (Ac-INVs), based on their pH, and Ac-INVs can be further divided into cell wall invertase (CWI) and vacuolar invertase (VI)]

	Response 2: We sincerely appreciate this valuable suggestion. According to the comment, we have supplemented the relevant content with the detailed classification of invertases based on their pH. All revisions have been carefully implemented in the revised manuscript (page 2, and line 66-68) as follows:
Based on their pH, the invertase enzymes are usually classified into neutral/alkaline invertases (A/N-INVs) and acid invertases (Ac-INVs), and Ac-INVs can be further divided into cell wall invertase (CWIN) and vacuolar invertase (VIN). 

Comments 3: [L112-113 … transgenic pineapple calluses with a red phenotype - … transgenic pineapple calluses with a red pigmentation in the adventitious shoots and calluses]
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Response 3: We sincerely appreciate the careful correction. We have added the description “transgenic pineapple calluses with a red pigmentation in the adventitious shoots and calluses” in the revised manuscript (page 3, and line 100) as suggested to ensure accuracy and clarity.

Comments 4: [L146-148 - and what about motif 6 or 8? In AcINH2 half of the motfs are absent]
Response 4: We sincerely appreciate the insightful comment. We have supplemented the description and analysis of motif 6 and motif 8, as well as the incomplete motif distribution in AcINH2, in the relevant section to improve the clarity and thoroughness of the manuscript.
[bookmark: OLE_LINK44][bookmark: OLE_LINK52]The supplemented content in the revised manuscript (page 3, and line 135-136) is as follows:
Motifs 4, 6, and 8 were specifically detected in both AcINH1 and AcINH3. Notably, motif 7 was only found in AcINH3, whereas nearly half of the motifs were absent in AcINH2.

[bookmark: OLE_LINK53][bookmark: OLE_LINK19]Comments 5: [L149- In this study … -it is recommended to start the phrase with a new paragraph]
Response 5: We sincerely appreciate the professional suggestion. We have started the phrase in the revised manuscript (page 3, and line 139) with a new paragraph as recommended to optimize the manuscript structure.

[bookmark: OLE_LINK20]Comments 6: [L157-provide the designations of all species abbreviations on Fig. 1C]
Response 6: We sincerely appreciate the valuable comment. We have added the full species designations corresponding to all abbreviations in Figure 1C as recommended to ensure clarity and readability. The supplemented content in the revised manuscript (page 4, Figure 1C, line 149-155) is as follows:
The analysis comprised 3 AcINHs (Ananas comosus), 2 NtINHs (Nicotiana tabacum), 2 CaINHs (Capsicum annuum), 2 SlINHs (Solanum lycopersicum), 2 StINHs (Solanum tuberosum), 2 CsINHs (Citrus sinensis), 2 AtINHs (Arabidopsis thaliana), 2 MiINHs (Mangifera indica), 2 PbINHs (Pyrus bretschneideri), 2 HbINHs (Hevea brasiliensis), 2 PpINHs (Prunus persica), 2 GhINHs (Gossypium hirsutum), 2 MdINHs (Malus domestica), 1 OsINH (Oryza sativa), 1 ZmINH (Zea mays), 1 SbINH (Sorghum bicolor), 1 EgINH (Elaeis guineensis), and 1 MaINH (Musa acuminata subsp. malaccensis).

Comments 7: [L154- furthermore, AcINH3 could be categorized along with INH1 proteins from other species in group I. – According to Fig1C AcINH3 forms one subcluster with AcINH2 and SbINH2 (Sorghum bicolor?) and one cluster with other INH2, not INH1]
Response 7: We sincerely appreciate the critical and careful observation. We apologize for the erroneous description in Lines 154. According to the phylogenetic topology shown in Figure 1C, AcINH3 is clustered with AcINH2 and SbINH (Sorghum bicolor) into one distinct subcluster, and they form a larger clade with INH2 proteins from other species, not INH1 proteins. The revised content (page 4, and line 144-145) is as follows:
AcINH3 clustered with AcINH2 and SbINH2 into one distinct subcluster, which formed a larger clade with INH2 from other species.

Comments 8: [The choice of invertase inhibitor proteins of 18 species (Fig.1 and 2) for comparison is not entirely clear. For example, Zea mays has 4 ZmINHs (according to Chen et al., 2019), but only one was taken for comparison]
[bookmark: OLE_LINK54]Response 8: We sincerely appreciate the valuable comment. To ensure the accuracy and reliability of the phylogenetic analysis, only full-length, well-annotated, and canonical reference INH sequences were selected for each species, including Zea mays. This selection strategy is consistent with conventional practices in evolutionary studies.

Comments 9: [L198- … abundance found in leaves, followed by flowers - abundance found in leaves, followed by flowers (Fig 4a-c)]
Response 9: We sincerely appreciate the valuable comment. We have added the figure reference (Fig. 4a-c) to the description in the revised manuscript (page 6, and line 194) as recommended.

Comments 10: [L 312- in vivo- in vivo]
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK70][bookmark: OLE_LINK60]Response 10: We sincerely appreciate the careful correction. We have standardized the formatting of "in vivo" in the revised manuscript (page 10, and line 307-308) as recommended.

Comments 11: [It is necessary to provide explanations for the fact that gene expression decreased in the edited lines, although the changes as a result of editing did not affect the promoter region]
[bookmark: OLE_LINK68]Response 11: We sincerely appreciate this insightful comment. We have added a detailed discussion regarding the potential molecular mechanisms underlying the reduced gene expression in the edited lines despite no alterations in the promoter region, such as post-transcriptional regulation, transcript stability, or feedback regulatory effects induced by the genome editing. The corresponding explanations have been supplemented in the revised manuscript (page 12, and line 390-393) as follows:
[bookmark: OLE_LINK55]It is worth noting that AcINH3 transcription was significantly reduced in gene-edited lines despite intact promoter regions, likely due to post-transcriptional regulation such as non-sense-mediated mRNA decay (NMD) and RNA instability induced by coding region mu-tations [46, 47]. 
Reference:
[bookmark: OLE_LINK56][bookmark: OLE_LINK3][bookmark: OLE_LINK4][46] Liang Z, Huang C, Xia Y, Ye Z, Fan S, Zeng J, Guo S, Ma X, Sun L, Huo YX. 2024. Identification of functional sgRNA mutants lacking canonical secondary structure using high-throughput FACS screening. Cell Rep. 43, 114290.
[47] Zhao Y, Wu H, Zhao T, Huang S, Hao Y, Chen Y, Feng S, Wang L, Zhu Y, Huang K, Han J, Li Y, Wang S, Dong Z, Zhu T, Zhao S, Liang Y, Zhang Z, Zhong B, Song H, Zhang T, Guan X. 2026.  Harnessing GhGRDP1 natural variation for enhanced cotton seed yield: a rhamnose-dependent strategy in breeding. J. Adv. Res. 82, 171-188.

Comments 12: [L348- reference [27] is incorrect]
[bookmark: OLE_LINK77]Response 12: We sincerely appreciate the careful correction. We have verified and replaced the incorrect reference [27] with the appropriate and accurate literature in the revised manuscript (page number, paragraph, and line) as follows:
  In tomato, INVINH1 interacts with CWIN in the cell wall matrix, and silencing INVINH1 significantly increases CWIN activity and elevates hexose accumulation in fruits [24].

[bookmark: OLE_LINK78]Comments 13: [L348- reference [24] is also incorrect]
Response 13: We sincerely appreciate the careful correction. We have verified and replaced the incorrect reference [24] with the appropriate and accurate literature in the revised manuscript (page number, paragraph, and line) as follows:
[bookmark: OLE_LINK90][bookmark: OLE_LINK137]  In potato, StInvInh1 interacts with StCWINV2, specifically modulating CWIN activity without altering its expression level [27].

[bookmark: OLE_LINK80][bookmark: OLE_LINK26][bookmark: OLE_LINK81]Comments 14: [L434-Did PEG treatment performed once or every day?]
Response 14: We sincerely appreciate the careful question. PEG treatment was performed once at the beginning of the drought stress experiment, and the state was maintained until sampling. These details have been added to the revised version (page 13, and line 425-427).

[bookmark: OLE_LINK85]Comments 15: [L444-445- Primers used for the expression analysis (including primers for internal reference gene) should be added to Suppl]
[bookmark: OLE_LINK84][bookmark: OLE_LINK69]Response 15: We sincerely appreciate the constructive suggestion. The primers used for gene expression analysis, including those for the reference gene, have been added to the Supplementary Materials Table S6 as recommended. We have also added detailed primer information to the revised Materials and Methods section (page 13, and line 441).

	[bookmark: OLE_LINK45]Table S6 Primers for qRT-PCR detection of the AcINHs

	Primer name
	Primer sequence

	qAcINH1-F
	GAAGACTCCGTCAAGGCGAT

	qAcINH1-R
	AGAAGTAATGGCGAGTGCGA

	qAcINH2-F
	TGCAACGCCACCACATACTA

	qAcINH2-R
	AGGAGCGTGATGATGTCGAG

	qAcINH3-F
	GAAGCATCGATTACGTCAGCC

	qAcINH3-R
	AGAGCGACGCGTAGCAGAG

	qActin-F
	CTGGCCTACGTGGCACTTGACTT

	qActin-R
	CACTTCTGGGCAGCGGAACCTTT


[bookmark: OLE_LINK86][bookmark: OLE_LINK28]Comments 16: [References-It is necessary to check the correctness of the references and their compliance with the text.]
Response 16: We sincerely appreciate the careful reminder. We have carefully checked and verified all references for accuracy, format consistency, and correct correspondence with citations in the main text. All errors have been revised accordingly.
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