[bookmark: _Hlk177891724]Point-by-Point Responses to Reviewers’ Comments
Manuscript "STAP2 promotes the progression of renal fibrosis via HSP27" (Manuscript Number: JTRM-D-24-04812) 
Dear Dr. Francesco Marincola
Thanks for your and the reviewers’ constructive suggestions and comments on our manuscript. We have revised the manuscript accordingly. The changes in the manuscript have been highlighted in red for easy identification. Following is the point-by-point response to each comment.
Response to Reviewer 1: 
Major comments:
1. The introduction section of the manuscript although well written lacks details. More details must be added to this section of the manuscript.
[bookmark: _Hlk178409070]RE: Thank you for your valuable suggestions about our manuscript. After carefully reviewing the introduction section multiple times, we have provided a detailed description of the characteristics, development process, and consequences of renal fibrosis in the manuscript. Additionally, we have thoroughly introduced the structure, function, and localization of the key gene STAP2 in our study. The additional content is as follows: 
(1) In lines 55-64 of pages 4-5, we added “Fibrosis is a complex and dynamic process characterized by abnormal extracellular matrix deposition leading to scar formation, destruction of organ parenchyma, and loss of function. Renal interstitial fibrosis (RIF) is characterized by abnormal deposition of extracellular matrix (ECM) due to renal inflammation, oxidative stress, cell autophagy, and other factors. It represents the common final pathway for the progression of various renal diseases to end-stage kidney disease (ESRD). Tubular epithelial cells are critical targets in the progression of renal fibrosis, and their limited repair capacity makes them prone to epithelial-mesenchymal transition, senescence, apoptosis, and secretion of pro-inflammatory and pro-fibrotic factors after injury, thereby leading to renal fibrosis.” 
(2) In lines 69-75 of page 5, we added “The signal-transducing adaptor protein (STAP) family, including STAP1 and STAP2, is a group of adaptor molecules involved in regulating multiple signaling pathways. Previous studies have demonstrated that STAP is expressed in various renal cells, such as tubular cells, glomerular cells, and fibroblasts. STAP2 expression level in tubular cells is significantly higher than that in other renal cells, accounting for approximately 70% (https://www.proteinatlas.org/ENSG00000178078-STAP2/tissue/kidney). In tubular epithelial cells, which are primarily affected by renal injury, STAP is mainly localized in the cytoplasm.”
2. All the western blot images look unclear, a higher magnification images of the blots could be added.
[bookmark: _Hlk177802001]RE: We thank the reviewer for pointing out this issue. We have replaced all WB images with 600dpi images. For example, WB images with 300dpi (Figure 1A) was replaced with WB images with 600dpi (Figure 1B).
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描述已自动生成]
Figure 1. Example for illustrate the WB images with different resolutions. (A) WB images with 300dpi, (B) WB images with 600dpi.
3. All the graphs must have "n" number (Number of samples) added to the figure.
[bookmark: OLE_LINK4]RE: Thanks for your reminder. Each group in the cell experiments used 3 samples, while each group in the animal experiments used 6 samples, with each experiment repeated three times. According to the submission requirements, we clarified the sample size for each group in the figure legends or methods sections of the manuscript. For example: (1) on page 46, line 693, we added the sample size “n=6 mice”, (2) on page 14, lines 227-228, we added the sentence “To ensure a comprehensive assessment, at least six distinct, non-overlapping regions were analyzed per sample”.
5. In figure 4.B upper panel of the blot, the band STAP2-FLag looks too large and almost feels like two bands which are merged. This western might be re-run for longer time for better band separatiion if the samples are still available.
RE: We thank the reviewer for pointing out this issue. We followed the reviewer’s suggestions, re-extracted the samples, extended the exposure time, repeated the experiment (Figure 2B). In the manuscript , Figure 1A was replaced with Figure 1B.
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Figure 2. STAP-2 regulates the advancement of renal fibrosis through HSP27 in vitro. (A-B) Co-immunoprecipitation of STAP2 and HSP27 in HK-2 cells which overexpression of STAP2 and HSP27 individually.
6. Limitations of the manuscript must be discussed in the manuscript.
[bookmark: _Hlk177631731]RE: We thank the reviewer for pointing out this issue. In the final paragraph of the discussion section, on page 33, lines 530-540 we discussed the limitations of this study, as follows: “The limitations of the present investigation are noteworthy. (1) This study confirmed that STAP2 promotes the phosphorylation of HSP27 to exert its function, whereas the specific domain of STAP2 and the exact phosphorylation sites of HSP27 remain unclear. (2) Previous reports have found that with extended UUO modeling in mice (more than 10 days), HSP27 can exert anti-inflammatory and anti-apoptotic effects. In this study, this phenomenon was not observed in mice 7 days post-UUO, which requires further investigation. (3) The research was limited to HK-2 cells, and other immune cells, such as macrophages and T cells, have never been studied. (4) In addition to activation of PI3K/AKT signaling pathway, STAP2 might also participate in other signaling pathways, requiring further exploration. (5) The development of specific targeted drugs for STAP2 remains to be discovered.”
7. Statistical tests used for each figure must be explained in detail.
RE: We appreciate the valuable suggestions from the reviewers. We added explanatory information to each figure legend, including the sample size used in the images and the statistical methods for each result. For example, on page 48, lines 708-711, Figure 2 legend: "(J) proteins in WT and STAP2-KO mice with or without UUO. n=6 mice. Error bars represent mean ± SEM. The comparable analysis of multiple groups was performed through two-way ANOVA followed by Tukey's test." 
8. More information must be added on how the data analysis was performed using different softwares.
[bookmark: OLE_LINK7]RE: Thanks for your reminder that I didn't elaborate on this issue in the article. (1) In the statistical analysis section on page 19, lines 298-304 of the manuscript, we explained the software and methods used to analyze the data from WB, IHC, and IF experiments. The content is as follows: “We used ImageJ to quantify and standardize the results of WB, IHC, and IF and analyzed all data attained from independent assays through the GraphPad Prism 8.0 (San Diego, CA). All data was expressed as mean ± SEM (standard error of the mean). The examination of two groups was performed through the two-tailed student’s t-test, and multiple groups was performed through the one- or two-way analysis of variance (ANOVA) followed by Tukey’s test.” (2) In lines 168-171 of page 11, we explained the software and methods used to analyze the data from qRT-PCR. The content is as follows: “After this intricate process, qRT-PCR was executed utilizing the Bio-Rad CFX Manager system. In this molecular investigation, indicators of fibrosis, involving collagen type I (Col-I) and fibronectin (FN), were precisely identified. The relative changes of mRNA level were determined by 2-△△ CT method with ACTB as control.”.
9. More details could be added to Figure 8, overall schematic.
RE: Thank you for the reviewers' suggestions. We have added some detailed content of this study in Figure 8 of the manuscript, and the modified figure is shown below (Figure 3B). In the manuscript , Figure 3A was replaced with Figure 3B.
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Figure 3. STAP2 regulates the advancement of renal fibrosis through the HSP27-PI3K/AKT signaling pathway. (A-B)After various factors lead to renal injury, the upregulation of STAP2 promotes the interaction between STAP2 and HSP27, further enhancing the phosphorylation of HSP27 and activation of the PI3K/AKT signaling pathway, which results in the loss of epithelial phenotype in epithelial cells, activation of fibroblasts and ultimately results in renal interstitial fibrosis.

Minor comments:
1. There are several grammatical errors throughout the manuscript which must be corrected.
RE: We sincerely apologize for the grammatical errors in our manuscript. After thoroughly reviewing the entire text, we have corrected the grammatical mistakes and had the manuscript reviewed by a native English-speaking expert. For examples: (1) on page 11, line 169 of the manuscript, we have revised the word “With in ” to “In”. (2) on page 20, line 324 of the manuscript, we have revised the word “to” to “with”.
2. Concentration of LPS used for treatment must be mentioned either in the figure or legends of the manuscript.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RE: Thanks for your reminder. We carefully reviewed all figures and relabeled the LPS concentration in the Figures, such as Figure 4.
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Figure 4. STAP-2 regulates the advancement of renal fibrosis through HSP27 in vitro. (A) WB of the expression levels of α-smooth muscle actin (α-SMA), fibronectin (FN) and E-cadherin (E-ca) protein expression in OE-STAP2 and OE-STAP2+siHSP27 groups with LPS treatment. n=3 samples. (B) WB of the expression levels of HSP27, α-smooth muscle actin (α-SMA), fibronectin (FN) and E-cadherin (E-ca) protein expression in OE-STAP2 and OE-STAP2+J2 groups with LPS treatment. n=3 samples.
Response to Reviewer 2:
1. The authors showed the epistasis between STAP2 and HSP27 as well as between STAP2 and PI3K/AKT. But in order to show that HSP27 is upstream of PI3K/AKT in the regulatory axis, the authors need to demonstrate the epistasis between HSP27 and PI3K/AKT for example by overexpression of HSP27 and inhibiting PI3K/AKT, or by knocking down HSP27 and overexpressing PI3K/AKT. Alternatively, the phosphomimetic/non-phosphorylatable mutants of these proteins may be used to demonstrate epistatic effects.
RE: We thank the reviewer for pointing out this issue. First, we followed the reviewer’s suggestion and completed experiments related to HSP27 regulation of the PI3K/AKT signaling pathway. (Figure 5). The results indicated that, compared with the OE-HSP27 group, inhibiting the PI3K/AKT pathway significantly reduced the expression levels of fibrosis markers (α-SMA and FN), thereby alleviating renal fibrosis.
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Figure 5. Inhibit of PI3K alleviates STAP2 exacerbated renal fibrosis. (A-E) WB (A) and quantifications of PI3K (B), p-AKT/AKT (C), α-smooth muscle actin (α-SMA) (D) and fibronectin (FN) (E) protein expression in OE-HSP27 and OE-HSP27+LY294002 groups with LPS treatment. n=3 samples. Error bars represent mean ± SEM. The comparable analysis of multiple groups was performed through one-way ANOVA followed by Tukey’s tests. *P < 0.05; **P < 0.01; ***P < 0.001.
Literature reviews indicate that HSP27 can exert its effects by regulating the PI3K/AKT signaling pathway, such as modulating the progression of atherosclerosis(1), regulating the progression of small cell lung cancer(2), and mediating morphine tolerance(3).
(1).	Shan R, Liu N, Yan Y, Liu B. Apoptosis, autophagy and atherosclerosis: Relationships and the role of Hsp27. Pharmacological research. 2021;166:105169.
(2).	Choi SK, Kim M, Lee H, Kwon Y, Cha HJ, Jang SJ, et al. Activation of the HSP27-AKT axis contributes to gefitinib resistance in non-small cell lung cancer cells independent of EGFR mutations. Cellular oncology (Dordrecht, Netherlands). 2022;45(5):913-30. 
(3).	Li Z, Peng X, Jia X, Su P, Liu D, Tu Y, et al. Spinal heat shock protein 27 participates in PDGFRβ-mediated morphine tolerance through PI3K/Akt and p38 MAPK signaling pathways. British journal of pharmacology. 2020;177(22):5046-62.
2. The MS experiment was described in the "Immunoprecipitation (IP) and mass spectrometry analysis (MS)" and page 19 line 350-354, but the MS results are not provided. Please provide a list of identified protein that pass the cutoff value.
RE: Thanks for your reminder. We filtered the mass spectrometry results based on specific criteria (ProteinExistence =1; Protein FDR Confidence: Combined-High; Exp. q-value (Combined) ≤ 0.001), sorted them by "Coverage [%] " and selected the top 10 for comprehensive analysis (Table 1).
Table 1 The top 10 proteins in the mass spectrometry results.
	Accession
	Gene
	Coverage [%]
	Unique Peptides
	MW [kDa]
	Sequest HT

	P47929 (LEG7)
	Galectin-7
	43
	5
	15.1
	15.71

	P81605 (DCD)
	Dermcidin
	41
	6
	11.3
	22.64

	[bookmark: OLE_LINK13]K7ERX7
	ATP synthase subunit alpha, mitochondrial (Fragment)
	23
	4
	21.6
	10.04

	P06732 (KCRM)
	Creatine kinase M-type
	15
	4
	43.1
	12.23

	P04792 (HSPB1/HSP27)
	Heat shock protein beta-1
	13
	2
	27
	5.16

	Q2TSD0
	Glyceraldehyde-3-phosphate dehydrogenase
	13
	4
	36
	3.68

	P13796 (PLSL)
	Plastin-2
	11
	4
	70.2
	16.91

	E9PKE3
	Heat shock cognate70
	10
	3
	68.8
	12.02

	P26038 (MOES)
	Moesin
	10
	4
	67.8
	7.79

	A0A7P0TAE1
	Endoplasmin
	9
	6
	90.7
	9.76


*PE (ProteinExistence) =1; Protein FDR Confidence: Combined-High; Exp. q-value (Combined) ≤ 0.001
3. Page 12 line 222-225: why were the eluted proteins from IP were size selected by SDS-PAGE instead of directly being used for MS? Please provide more details such as the protein size range that was excised from the gel as well as an example gel image demonstrating the excised range if available.
RE: Thanks for your reminder that I didn't elaborate on this issue in the article. In our study, we used SDS-PAGE gel for mass spectrometry analysis. Compared with directly using proteins eluted from IP for mass spectrometry, using SDS-PAGE for screening has the following three advantages. (1) SDS-PAGE can further purify the eluted proteins. It separates proteins based on molecular weight, reducing sample complexity, and potentially removing contaminants that may interfere with downstream mass spectrometry analysis. (2) By cutting specific protein bands from the gel, we can focus on proteins of interest within a specific size range. This targeted approach increases the specificity of the analysis and enhances the likelihood of detecting and identifying relevant proteins. (3) SDS-PAGE size selection improves the performance of mass spectrometry analysis. It helps reduce sample complexity, leading to more accurate protein identification.
In our procedure, we performed mass spectrometry analysis by cutting gels along the whole lane (Figure 6). During the analysis, we combined the Coomassie blue staining band range with the mass spectrometry results for a comprehensive analysis. We determined that the target protein likely falls within the 20-35kDa range. After reviewing the functions of proteins within this range, we identified HSP27 as the target protein and proceeded with further validation experiments.
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Figure 6. STAP-2 regulates the advancement of renal fibrosis through HSP27 in vitro. (A) SDS-PAGE of Vector and overexpress STAP2 (OE-STAP2) in HK-2 cells, followed by Flag-pull down, and the sample was used for mass spectrometry (MS) for detection.
4. Page 13 line 234-236 "This was achieved through a sophisticated data-dependent strategy, employing dynamic exclusion techniques to enhance and maximize the depth of coverage": please clarify what exclusion techniques were used and how this exclusion was data-dependent since this may led to bias in the results.
[bookmark: OLE_LINK10]RE: Thanks for your reminding that I didn't elaborate on this issue in the article. We used Data Dependent Acquisition (DDA) to identify proteins. DDA is one of the commonly used methods for protein selection and identification(1-2). In our study, during the DDA mode analysis of mass spectrometry, each scan cycle includes one MS full scan (m/z range 350-1800, ion accumulation time 200 ms) followed by 40 MS/MS scans (m/z range 100-1500, ion accumulation time 50 ms). The conditions for MS/MS acquisition are set with a parent ion signal greater than 3e6 and a charge state of +2 to +7. The exclusion time for repeat ion acquisition is set to 35 s.
[bookmark: OLE_LINK11]To improve accuracy, we used a high-resolution mass spectrometer (Thermo, Q ExactiveTM), and standard samples were simultaneously processed and analyzed before and after detection, with stable results. Additionally, we performed multiple repetitions of the sample detection, and the conclusions were consistent, ensuring the accuracy of the data.
(1).	Meyer JG. Qualitative and Quantitative Shotgun Proteomics Data Analysis from Data-Dependent Acquisition Mass Spectrometry. Methods in molecular biology (Clifton, NJ). 2021;2259:297-308.
(2).	Meyer JG. Fast Proteome Identification and Quantification from Data-Dependent Acquisition-Tandem Mass Spectrometry (DDA MS/MS) Using Free Software Tools. Methods and protocols. 2019;2(1)
5. According to Figure 5C and 5G, STAP2 OE and knockout changed the phosphorylation status of PI3K and AKT more substantially than their protein levels. It's very likely that the mRNA levels of PI3K and AKT were only moderately affected by STAP2 OE and knockout. In that case, how did the RNA-seq and differential expression analysis identify PI3K-AKT signaling pathway? Please label genes in this gene set that are either differentially expressed or not in the volcano plots in supplementary figure 8. 
RE: Thanks for your reminder that I didn't elaborate on this issue in the article. Firstly, we followed the reviewer’s suggestions. In the volcano plot (Figure 7), we highlighted some genes with differential or non-differential expression.
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Figure 7. STAP-2 regulates the advancement of renal fibrosis through HSP27-PI3K/AKT axis. (A-B) Volcano plot of differentially expressed genes in different groups (siNC vs siSTAP2 and LPS-siNC vs LPS-siSTAP2).
As the reviewer pointed out, we found from the experimental results that after STAP2 knockout, the mRNA expression level of the PI3K/AKT signaling pathway may not be consistent with the protein expression level. We believe this may be related to post-transcriptional regulation, translation efficiency, and protein degradation, among other factors. 
To screen the pathways, we performed RNA-seq sequencing after knocking down STAP2 in cells treated with and without LPS, and then conducted KEGG enrichment analysis for each group. The PI3K/AKT pathway was enriched (Table 2-3), suggesting that the PI3K/AKT pathway may be related to the function of the STAP2 gene.
Table 2. Top 10 pathways from KEGG enrichment analysis (siNC VS sistap2)
	KEGG Pathway Term ID
	KEGG Pathway Term Desc
	num

	5200
	Pathways in cancer
	177

	5022
	Pathways of neurodegeneration - multiple diseases
	143

	5010
	Alzheimer disease
	133

	4151
	PI3K-Akt signaling pathway
	122

	5165
	Human papillomavirus infection
	117

	5014
	Amyotrophic lateral sclerosis
	114

	5132
	Salmonella infection
	106

	4010
	MAPK signaling pathway
	96

	4510
	Focal adhesion
	96

	5016
	Huntington disease
	95



Table 3. Top 10 pathways from KEGG enrichment analysis (LPS-siNC VS LPS-sistap2)
	KEGG Pathway Term ID
	KEGG Pathway Term Desc
	num

	5200
	Pathways in cancer
	140

	5022
	Pathways of neurodegeneration - multiple diseases
	129

	5010
	Alzheimer disease
	120

	5014
	Amyotrophic lateral sclerosis
	106

	5165
	Human papillomavirus infection
	100

	4151
	PI3K-Akt signaling pathway
	99

	5012
	Parkinson disease
	87

	5131
	Shigellosis
	86

	5132
	Salmonella infection
	85

	5016
	Huntington disease
	81


Based on the above reasons, we conducted follow-up experiments such as WB and IHC to confirm the PI3K/AKT pathway we had identified.
6. Page 18 line 345-346 "Moreover, this elevation was more pronounced in cells treated with LPS (Supplementary Figure 4G, Figure 3H-K)": it doesn't seem that the fold change of FN and α-SMA levels were more substantial in cells treated with LPS. Instead, the fold changes in LPS treated cells seem to be less than those in the control cells. Please adjust the sentence to more appropriately describe the results.
RE: Thanks for your reminding. After LPS treatment, the markers of kidney fibrosis (FN and α-SMA) significantly increased. Therefore, compared with the control group, the effect of overexpressing STAP2 on fibrosis markers decreases in the LPS group.  We have revised the sentence “Moreover, this elevation was more pronounced in cells treated with LPS (Supplementary Figure 4G, Figure 3H-K).” to “Additionally, in LPS-treated cells, the expression levels of FN and α-SMA proteins were also significantly elevated in HK-2 cells overexpressing STAP2 compared with the control group (Supplementary Figure 4G, Figure 3H-K).” on page 23, lines 370-372 of the manuscript.
7. Please quantify the colocalization of STAP2 and HSP27 in the fluorescence imaging results shown in Figure 4C. It's hard to tell if those two proteins are truly colocalized based on the current figures since both proteins are localized in the cytoplasm.
RE: Thanks for pointing out this issue. We have taken the reviewers' suggestions, reprocessed the images. First, we used ImageJ software to split the color channels of the selected area in the images. Then, we employed the "line selection" tool to quantitatively analyze the red and green fluorescence separately. Finally, we used GraphPad software to generate a colocalization fluorescence intensity quantification graph based on the quantification results (Figure 8). The results show that STAP2 and HSP27 significantly colocalize in the cytoplasm.
[image: ]
[bookmark: _Hlk177981386]Figure 8. STAP-2 regulates the advancement of renal fibrosis through HSP27 in vitro. (A) Colocalization analyses of STAP2 (green) with HSP27 (red). (B) The distribution of STAP2 (green) or HSP27 (red) fluorescent intensity.
8. The model figure (Figure 8) is not mentioned in the manuscript. Please make sure each figure is called properly.
RE: Thank you for pointing out the mistake. After carefully reviewing the manuscript, we have added “(Figure 8)” to line 529 on page 32 of the discussion section.
9. The expression and word choices may need to be more carefully considered. Here are a few examples:
(1) "RNA sequencing (RNA-seq) analysis"-"commenced": I don't think "commence" is a commonly seen word in the method section. Besides, instead of saying "The procedure commenced with the extraction of total RNA from LPS-induced siNC or siSTAP2 HK-2 cells", "First, the total RNA from LPS-induced siNC or siSTAP2 HK-2 cells was extracted" is probably more appropriate.
[bookmark: _Hlk177651544]RE: We appreciate the reviewer’s suggestion for improving the writing, and we have revised the sentence “The procedure commenced with the extraction of total RNA from LPS-induced siNC or siSTAP2 HK-2 cells” to “Firstly, the total RNA from LPS-induced siNC or siSTAP2 HK-2 cells was extracted.” on page 16, line 259 of the manuscript.
[bookmark: _Hlk177651738](2) "RNA sequencing (RNA-seq) analysis"-"subjected to precise evaluation": instead of saying "precise evaluation", point out the quantification method is more appropriate.
[bookmark: _Hlk178521570]RE: We appreciate the reviewer’s suggestion for improving the writing, and we have revised the words and added the quantification method as followed: “Firstly, the total RNA from LPS-induced siNC or siSTAP2 HK-2 cells was extracted. Secondly  using the Fragment Analyzer, RNA quality is accurately evaluated by generating a digital profile of RNA quality through RNA concentration measurement, 28S/18S detection, and RIN/RQN assessment.” on pages 16-17, lines 259-262 of the manuscript.
(3) "RNA sequencing (RNA-seq) analysis"-"the raw data underwent stringent filtering through SOAPnuke (v1.5.6)": instead of saying "stringent filtering", pointing out the filtering criteria is more important for reproducibility. Please elaborate on the filtering process.
RE: Thanks for your suggestion. To more clearly explain the data filtering process, we added a description of the raw data filtering criteria on page 17, lines 264-268 of the manuscript, as follows: “Following sequencing, the sequencing data were filtered with SOAPnuke (v1.5.6) by: (1) removing reads containing sequencing adapter; (2) removing reads with more than 20% low-quality bases (base quality ≤ 15); and (3) removing reads with over 5% unknown bases ('N'). Filtered reads were subsequently obtained and stored in FASTQ format.”
(4) "RNA sequencing (RNA-seq) analysis"-"The aligning of clean reads": I don't think "clean" is the proper adjective to describe sequencing reads.
RE: Thanks for your suggestion, and we have revised the word “clean” to “sequenced” on page 17, line 269 of the manuscript.
Response to Reviewer 3: 
General feedback for the manuscript:
1. Thoroughly read through the manuscript for language and formatting errors
[bookmark: OLE_LINK6]RE: We sincerely apologize for the language and formatting errors in our manuscript. After carefully reviewing the entire text, we have corrected these errors. For examples: (1) on page 2, line 29 of the manuscript, we have revised the word “reveals” to “assessed”; (2) on page 6, line 89 of the manuscript, we have revised the word “levels” to “level”.
Specific feedback to improve the manuscript:
1. P2L26- Background - "yet its intricate mechanisms remain obscure" - what does "it" refer to here - renal fibrosis? AKI? Or CKD?
[bookmark: _Hlk176984928]RE: Thanks for your reminder. In the sentence “yet its intricate mechanisms remain obscure”, the word “it” refers to “renal fibrosis”. We have revised the sentence “yet its intricate mechanisms remain obscure.” to “while the intricate mechanisms of renal fibrosis remain obscure.” on page 2, lines 26-27 of the manuscript.
2. Needs a better background summary - why was this study initiated?
[bookmark: _Hlk178409212]RE: We thank the reviewer for pointing out this issue. On page 2, lines 29-30 of the manuscript, we explained the purpose of initiating this study, with the following additional content: “This study assessed the mechanism by which STAP2 could promote the progression of renal fibrosis.” 
On page 4-5, lines 55-64 of the manuscript, we have added a detailed description of the characteristics, development process, and consequences of renal fibrosis in the manuscript., with the following additional content: “Fibrosis is a complex and dynamic process characterized by abnormal extracellular matrix deposition leading to scar formation, destruction of organ parenchyma, and loss of function. Renal interstitial fibrosis (RIF) is characterized by abnormal deposition of extracellular matrix (ECM) due to renal inflammation, oxidative stress, cell autophagy, and other factors. It represents the common final pathway for the progression of various renal diseases to end-stage kidney disease (ESRD). Tubular epithelial cells are critical targets in the progression of renal fibrosis, and their limited repair capacity makes them prone to epithelial-mesenchymal transition, senescence, apoptosis, and secretion of pro-inflammatory and pro-fibrotic factors after injury, thereby leading to renal fibrosis.”
[bookmark: _Hlk178534819]On page 5, lines 69-75 of the manuscript, we have thoroughly introduced the structure, function, and localization of the key gene STAP2 in our study, with the following additional content: “The signal-transducing adaptor protein (STAP) family, including STAP1 and STAP2, is a group of adaptor molecules involved in regulating multiple signaling pathways. Previous studies have demonstrated that STAP is expressed in various renal cells, such as tubular cells, glomerular cells, and fibroblasts. STAP2 expression level in tubular cells is significantly higher than that in other renal cells, accounting for approximately 70% (https://www.proteinatlas.org/ENSG00000178078-STAP2/tissue/kidney). In tubular epithelial cells, which are primarily affected by renal injury, STAP2 is mainly localized in the cytoplasm.”
3. Objective cannot be a prediction. Rephrase
[bookmark: _Hlk176985485]RE: Thanks for your reminder. I have revised the research objective to “This study assessed the mechanism by which STAP2 could promote the progression of renal fibrosis.” on page 2, lines 29-30 of the manuscript, and to better comply with the manuscript's formatting requirements, we have combined the background and objectives sections.
4. P2L35- 'overexpress" should be in past tense if 'knocked down" tense was past tense.
[bookmark: OLE_LINK5]RE: Thanks for your reminder. We carefully reviewed the manuscript and have revised the word “overexpress” to “overexpressed” on page 3, line 35 of the manuscript. 
[bookmark: _Hlk176977213]5. P4L63- rephrase to "finding novel therapeutic targets to intervene this process could be a critical direction towards this disease prognosis.
[bookmark: OLE_LINK3]RE: Thanks for your reminder, and we have revised the sentence “finding novel therapeutic targets to intervene this process will be the direction of future research.” to “identifying novel therapeutic targets to intervene in this process could be a crucial step toward improving disease prognosis.” on page 5, lines 67-68 of the manuscript.
6. P4L65- proteins can be present in the cytoplasm, but are expressed in certain specific tissues or be ubiquitously expressed. I think the authors here are referring to these protein being present in the cytoplasm - but in what tissue/ cell types?
[bookmark: OLE_LINK8][bookmark: _Hlk177717785]RE: We thank the reviewer for pointing out this issue. To clearly describe the expression of STAPs protein in tissue cells, we have added content regarding the expression of STAPs protein in renal tissues on page 5, lines 69-75 of the manuscript, as follows: “The signal-transducing adaptor protein (STAP) family, including STAP1 and STAP2, is a group of adaptor molecules involved in regulating multiple signaling pathways. Previous studies have demonstrated that STAP is expressed in various renal cells, such as tubular cells, glomerular cells, and fibroblasts. STAP2 expression level in tubular cells is significantly higher than that in other renal cells, accounting for approximately 70% (https://www.proteinatlas.org/ENSG00000178078-STAP2/tissue/kidney). In tubular epithelial cells, which are primarily affected by renal injury, STAP2 is mainly localized in the cytoplasm.”
7. Introduction should end with a summary of the findings.
[bookmark: _Hlk177670726]RE: Thanks for your valuable review and suggestions about our manuscript. At the end of the introduction section on pages 6-7, lines 93-98 of the manuscript, we have elaborated on the findings of this study, with the added content as follows: “Using these models, we found that STAP2 promoted the progression of renal fibrosis by activating the PI3K/AKT signaling pathway via regulating the phosphorylation of HSP27. This revealed the complex interactions of STAP2 in renal fibrosis progression, elucidated the intricate mechanisms underlying this pathology, and provided new insights for the prevention and targeted treatment of renal fibrosis.”
8. P7L128 - Rephrase to "Animals were divided into 4 groups"
[bookmark: _Hlk176977521]RE: Thanks for your suggestion, and we have revised the sentence “The mouse was divided into 4 groups randomly.” to “Animals were divided into 4 groups randomly.” on page 9, line 140 of the manuscript.
9. P7L131 - delete "was authorized"
RE: Thanks for your advice, and we have deleted the words “was authorized” on page 9, line 143 of the manuscript.
10. P9L156- delete the word "sophisticated', adjectives are not necessary in the methods section
RE: Thanks for your reminder, and we have deleted the word “sophisticated” on page 11, line 168 of the manuscript.
11. P9L160 - "Western blotting (WB)" in full, because it is a subheading.
RE: Thanks for your reminder, and we have revised the word “WB” to “Western blotting (WB)” on page 11, line 173 of the manuscript.
12. P17L. - describe a little more about FN, Col-I and a-SMA
RE: Thanks for your suggestion. We added the relevant content on pages 21-22, lines 343-349 of the manuscript, as follows: “WB results revealed that in the UUO 7-day mouse model group, compared with the WT group, STAP2 knockout led to a significant decrease in the expression levels of fibrosis markers (FN and α-SMA), and a notable increase in E-ca protein expression level, significantly reducing the degree of renal fibrosis. Additionally, IHC results indicated that after STAP2 knockout in the UUO 7-day model group, the expression levels of FN, Col-I, and α-SMA proteins were significantly reduced, aligning with the WB results”
13. Figure 2: Is there no readout for Col-I via WB? Only IHC data is shown
RE: Thank you for pointing the problem out. During the WB experiments, we found that we were unable to detect specific bands for Col-I (120-139kDa). We replaced the antibodies twice with different manufacturers and batches, re-extracted samples multiple times, and altered experimental conditions, but none yielded satisfactory specific bands (Figure 9). 
[image: 手机屏幕的截图

描述已自动生成]
Figure 9 Results of col-1 antibody detection of different brands in WB experiment. (A)Proteintech, #67288-1-Ig, 1:5000. (B) Affinity, #AF7001, 1:1000. (C) Cell Signaling Technology, #72026, 1:1000.
Therefore, there is currently no Col-I data in the WB results. We have been in active communication with the technical staff of the antibody companies, continuously adjusting experimental details, but unfortunately, we have not yet solved the problem.
14. Figure 3 legend: mention what siNC and siSTAP2 refer to - that these are siRNAs used to silence STAP2 or control siRNA. Similarly, what does 'OE' stand for?
[bookmark: OLE_LINK9]RE: Thanks for your reminding, In the cell experiments, we used siRNAs and overexpression plasmids to knock down and overexpress the STAP2 gene through transient transfection of cells. In Figure 3 legend, siNC refer to the NC siRNA group and siSTAP2 refer to the STAP2 siRNA group. Similarly, vector refer to the empty plasmid group and OE-STAP2 refer to the STAP2 overexpression plasmid group. We also relabeled the information in the legend of Figure 3. The specific content as follows: “ Figure 3. STAP-2 promotes the advancement of renal fibrosis in HK-2 cell line. (A-C) WB of STAP-2 (B) and α-smooth muscle actin (α-SMA) (C) protein expression levels in HK-2 cells after treatment with LPS for 24h. n=3 samples. Error bars represent mean ± SEM. The comparable analysis of two groups was performed through two-tailed unpaired Student’s t-test. (D-G) WB of FN (E),α-SMA (F) and STAP2 (G) protein expression levels in NC siRNA (siNC) and STAP2 siRNA (siSTAP2) groups with or without LPS treatment. n=3 samples. (H-K) WB of FN (I), α-SMA (J) and STAP-2 (K) protein expression levels in Vector and overexpress STAP2 (OE-STAP2) groups with or without LPS treatment. n=3 samples. Error bars represent mean ± SEM. The comparable analysis of multiple groups was performed through two-way ANOVA followed by Tukey’s test. *p < 0.05; **p < 0.01; ***p < 0.001.”.
15. P19L354 - please check - sentence is not complete.
RE: We apologize for the errors in the manuscript and have made corrections on pages 23-24, lines 376-385. The specific changes are as follows: “To identify downstream effector proteins of STAP2, immunoprecipitation (IP) and affinity-based mass spectrometry (MS) were performed on HK-2 cells to detect potential STAP2 binding partners. Following SDS-PAGE gel staining with Coomassie Brilliant Blue, interacting proteins were predominantly detected within the 25-35 kDa molecular weight range. Based on the MS results, we reviewed relevant literature and found that the HSP27 protein is located within the IP band range and plays an important role in renal fibrosis. Therefore, HSP27 was regarded as a downstream effector of STAP2. To further confirm the interaction between STAP2 and HSP27, immunofluorescence colocalization and co-immunoprecipitation (Co-IP) experiments were carried out.”
16. P20L383 - please check - sentence is not complete
RE: We apologize for the errors in the manuscript and have made corrections on page 26, lines 413-418. The specific changes are as follows: “To identify the signaling pathways affected by STAP2 in promoting renal fibrosis and to reveal the specific mechanism of STAP2 in regulating renal fibrosis, the cells were divided into four groups (siNC, siSTAP2, LPS-siNC, and LPS-siSTAP2) for RNA-seq. The RNA-seq results revealed the differential gene expression after STAP2 gene knockdown. The KEGG pathway annotation and enrichment analysis identified the PI3K/AKT signaling pathway.”
17. Figure 4C - immunofluorescence images don't look convincing - looks like there is no real staining, rather just background fluorescence
RE: Thanks for pointing out this issue. We have taken the reviewers' suggestions, reprocessed the images. First, we used ImageJ software to split the color channels of the selected area in the images. Then, we employed the "line selection" tool to quantitatively analyze the red and green fluorescence separately. Finally, we used GraphPad software to generate a colocalization fluorescence intensity quantification graph based on the quantification results. (Figure 8). The results show that STAP2 and HSP27 significantly colocalize in the cytoplasm.
[image: ]
Figure 8. STAP-2 regulates the advancement of renal fibrosis through HSP27 in vitro. (A) Colocalization analyses of STAP2 (green) with HSP27 (red). (B) The distribution of STAP2 (green) or HSP27 (red) fluorescent intensity.
Furthermore, we consulted the online database GeneCards (https://www.genecards.org/), and the results showed that STAP2 and HSP27 are predominantly expressed in the cytoplasm (Figure 10A-B), confirming their colocalization in the cytoplasm.
[image: ]
Figure 10. STAP-2 regulates the advancement of renal fibrosis through HSP27 in vitro. (A) The localization of STAP2 in cells (https://www.genecards.org/cgi-bin/carddisp.pl?gene=STAP2). (B) The localization of HSP27 in cells (https://www.genecards.org/cgi-bin/carddisp.pl?gene=HSPB1&keywords=HSP27).
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