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Reviewer A 

The authors have used GWAS summary statistics with a variety of approaches to identify 

candidate causal genes underlying endometrial cancer (EC) risk. The study integrates 

Open Targets Genetics (OTG), Summary-based Mendelian Randomization (SMR), and 

multi-tissue transcriptome-wide association study (TWAS) methodologies. Two genes, 

EVI2A and SNX11, were identified by all three approaches. 

Response: Thank you for taking the time to review our manuscript. We sincerely 

appreciate your insightful feedback, which has been instrumental in improving the quality 

of our work. In response to your valuable suggestions, we have made the necessary 

revisions to the manuscript. 

 

Major Issues 

1. Limited Interpretation and Biological Relevance: The authors have highlighted 

several genes, but there has been limited interpretation of their effect on EC. 

There is no discussion on the differences between the approaches used and the 

significance of the gene selection process. There is no direction of effect provided 

for gene expression on EC risk, which diminishes the potential impact of the 

findings on advancing the understanding of EC biology. Furthermore, EVI2A and 

SNX11 have already been established as candidate endometrial cancer 

susceptibility genes in previous studies (e.g., O'Mara et al. 2019, Kho et al. 2021). 

The current study confirms these findings but does not significantly advance the 

field. This should be clearly stated to provide an accurate context for the study’s 

contribution. The suggestion that the authors have identified genes crucial to EC 

pathogenesis is premature without further functional validation. 
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Response: Thank you for the thoughtful comments. Knowledge about the effects 

of some of the genes identified in our study is limited. That said, we expanded the 

discussion section to provide a deeper discussion of the effects of these genes on 

EC. In the discussion section, we added a paragraph highlighting the differences 

between OTG, SMR, and sCCA+ACAT (page 12). Due to the cross-tissue nature 

of the multi-tissue TWAS, it provided only tissue-specific test statistics (Table S3) 

without overall effect size and direction. We have revised the manuscript to 

clarify this point (see our response to comment 4). 

 

Our study indeed confirms the involvement of EVI2A in the pathogenesis of EC 

through various bioinformatical approaches. We also aim to explore additional 

potential genes that may influence EC susceptibility. In the revised manuscript, 

we reiterate that EVI2A merely confirms previous findings by O'Mara et al. and 

Kho et al. (page 12). Moreover, we emphasize our intention to explore novel 

genes associated with EC to deepen our understanding of its genetic basis (page 

6). 

 

We agree that it is premature to suggest the identification of genes crucial to EC 

pathogenesis without functional validation. Accordingly, we have moderated our 

language throughout the manuscript, including in the Abstract and the main text. 

We now emphasize that while our findings point to potential candidate genes, 

further functional studies are essential to validate their role in endometrial cancer 

pathogenesis (page 15). This adjustment ensures that our conclusions remain 

appropriately cautious and aligned with the evidence. 

 

2. Contextual Background: The "What is known and what is new?" section lacks 

depth and does not adequately discuss the current state of the field. It fails to 

reference key reviews of endometrial cancer GWAS or highlight the contributions 

of previous post-GWAS studies. This deficiency reflects a lack of contextual 

grounding and diminishes the perceived novelty of the study. The introduction 
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should be expanded to include a thorough review of existing literature, 

emphasizing what is already known about the genetic mechanisms underlying EC 

and how this study builds upon those findings. 

 

Response: Thank you for your insightful comments. We have completely revised 

the Highlight Box to concisely summarize the existing genetic findings on 

endometrial cancer (EC), the contributions of our study, and the implications of 

our findings. Please note that due to the journal's 250-word limit for this section, 

we have focused on a brief summary of the literature (page 3). Additionally, we 

significantly expanded the introduction section to provide a more comprehensive 

review of existing research (pages 5-6). 

 

3. Reference to EC GWAS: The EC GWAS that forms the basis for all three 

approaches has not been clearly referenced throughout. It should be explicitly 

stated that the GWAS data from O'Mara et al. 2018 underpins the analysis 

presented in the manuscript. 

 

Response: The reviewer correctly noted that the EC GWAS data from O'Mara et 

al. 2018 underpins all three analytical approaches in our study. In the discussion 

section, we emphasized this foundation before elaborating on the differences 

between the three approaches (page 12). 

 

4. Discussion of Methodological Limitations: While the sCCA TWAS+ACAT 

method could have increased power, there should be some discussion of how 

multi-tissue TWAS approaches can impede the detection of genetic mechanisms 

that affect EC risk by acting in specific organs and tissues. TWAS genetic 

associations that are not tissue-specific may be more difficult to pursue for 

prevention and treatment. The direction of effect for genes identified by TWAS 

analysis should be provided as it is a clear limitation of the work performed. 
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Response: Thank you for your thoughtful feedback regarding our use of sCCA 

TWAS+ACAT. This method was employed to complement the SMR analysis. We 

opted for sCCA TWAS+ACAT over tissue-specific TWAS (i.e., uterus) due to the 

limited sample size of available uterine eQTL data, which would have resulted in 

insufficient statistical power (please also see our response to comment 6). In 

contrast, sCCA TWAS+ACAT offers substantially higher power than traditional 

single-tissue TWAS methods for identifying genes with genetically predicted 

expression associated with traits. However, we acknowledge that sCCA 

TWAS+ACAT may not fully capture tissue-specific genetic mechanisms in EC 

pathogenesis. We have included this limitation in the discussion section (page 15). 

 

We agree that providing the direction of effect for genes identified by TWAS is 

valuable. Due to its cross-tissue nature, the multi-tissue TWAS provided only 

tissue-specific test statistics (Table S3) without overall effect sizes or directions. 

We have emphasized this limitation in the manuscript (page 15).  

 

5. SMR Analysis Concerns: The SMR results show likely heterogeneity for SKAP1 

and SNX11, as evidenced by low HEIDI p-values, suggesting likely LD-

contamination and rendering these results invalid. 

 

Response: Thank you for highlighting this important point. We agree that the low 

HEIDI p-values likely indicate linkage, meaning the pleiotropic association could 

result from the top associated cis-eQTL being in linkage disequilibrium (LD) with 

two distinct causal variants—one affecting gene expression and the other trait 

variation. Such findings may be less functionally relevant. Based on your 

comments, we revised the manuscript, including updates to the abstract, Results 

section, and Discussion section. Specifically, we addressed the HEIDI test results 

and their implications (page 10) and revised our major findings throughout the 

manuscript. 
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6. Clarity on eQTL Data: The CAGE eQTL data is not clearly defined – it is unclear 

which tissue is being interrogated. The provided website points to a page with 

many datasets, making it difficult to determine which one has been used in this 

study specifically. 

 

Response: We apologize for the lack of clarity regarding the specific tissue source 

of the CAGE eQTL data. The CAGE eQTL data are derived from peripheral 

blood. While we acknowledge that eQTL data are tissue-specific, we chose 

CAGE eQTL data due to its relatively large sample size compared to tissue-

specific eQTL data. For instance, the uterus eQTL data in GTEx V8 has a sample 

size of fewer than 150. We have added this information in the Methods section 

(page 7) and as a limitation in the Discussion section (page 15). Additionally, we 

provided a direct download link for the eQTL data (page7). 

 

7. Data Reproducibility: More information should be provided about LD pruning 

and allele frequency checking (“Basic information of summarized data”). The 

work cannot be recapitulated as it stands. 

 

Response: We fully agree that data reproducibility is crucial in SMR studies. To 

address this, we added a supplementary table detailing all the settings used in the 

SMR analysis, including LD pruning and allele frequency checks (page 8, Table 

S1). Note that we used default settings for both SMR and cross-tissue TWAS 

analyses. We believe that our results can be replicated relatively easily if 

researchers use the same GWAS and eQTL data as outlined in our manuscript. 

 

8. Statistical Corrections: The use of FDR is not a limitation – Bonferroni correction 

is recommended. The authors are being liberal using an FDR. 

 

Response: Thank you for your insightful comment regarding multiple testing 

correction. We understand the importance of stringent correction methods for 

validating our findings. We employed the False Discovery Rate (FDR) correction 
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method to balance the discovery of true positives while controlling the rate of 

false positives. Given the exploratory nature of our study, the FDR approach is 

well-suited for identifying relevant associations without being overly 

conservative. While the Bonferroni correction is more stringent and reduces the 

likelihood of Type I errors, it can be overly conservative in SMR analyses, 

potentially increasing the risk of Type II errors and missing true pleiotropic 

associations. To address your concern, we re-evaluated our significant findings 

using the Bonferroni correction. Two genes (EVI2A and SKAP1) remained 

significant after Bonferroni correction, with EVI2A passing the HEIDI test. Thus, 

EVI2A is the gene that survived the stringent Bonferroni correction and passed the 

HEIDI test. Additionally, Bonferroni correction in the TWAS+ACAT analysis 

confirmed the same two genes (EVI2A and SKAP1) as significantly associated 

with EC. Considering your other comments regarding the HEIDI test, this 

indicates that our primary finding remained consistent with Bonferroni correction 

(i.e., only EVI2A showed significant pleiotropic association with EC). We added 

this finding to the Results section (page 10).  

Minor Issues 

Figures and Tables: 

•Table 1: Needs revision for clarity. The reason for the difference in the number of 

genetic variants available for the EC GWAS dataset should be explained. 

 

Response: Thank you for your careful comments. While both SMR and cross-tissue 

TWAS utilized the same EC GWAS data from O'Mara, the number of eligible genetic 

variants differs due to the distinct filtering procedures applied. Specifically, the number 

of genetic variants for SMR reflects the SNPs that passed the initial filtering criteria 

outlined in Table S1. In contrast, the number of variants in cross-tissue TWAS represents 

the total potentially eligible genetic variants analyzed across different tissues. We have 

added a note to Table 1 to clarify this distinction. 
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•Figure 2: No solid rhombuses in the plot – not surprising given the significant HEIDI p-

value. These genes shouldn’t be reported as associated with EC risk based on SMR 

analysis. 

 

Response: We agree with the reviewer’s suggestion. As mentioned earlier, we have 

revised the manuscript regarding the pleiotropic associations of genes that did not pass 

the HEIDI test. We highlighted that EVI2A was the only gene identified by all three 

methods. We have replaced the original Figure 2 with Figure S1 and updated the legends 

in the supplementary figures to indicate that hollow rhombuses represent probes that did 

not pass the HEIDI test. 

 

Textual Errors: 

•There are several errors in the text (e.g., SVI2A instead of EVI2A under “Pleiotropic 

association with EC”). 

 

Response: We apologize for the typos in the original submission. We have thoroughly 

reviewed the entire manuscript and made the necessary corrections. 

 

Reviewer B 

1. Figures and tables 

 

- Figure 1 legend: Please check if it should be OTG. 

 
Response: You are correct; the abbreviation should indeed be OTG. This change 

has been made. 

 

- Please check if there is figure 2B in Figure 2. If not, please remove A in the Figure. 
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Response: The letter 'a' should not have appeared in the figure. This was generated 

automatically by our program. We have removed it and checked and corrected the 

supplementary figures accordingly. 

 

- Table 2: It should be “OTG”. 

 
Response: Yes, it should be OTG. We made the change. 

 

- Table 3: There is no a in the table but its explanation in the foot. Please check and 

revise. 

 
Response: We removed a from the table note. 

 

- There are two Table S1 in the supplementary file you submitted. Please check and 

revise. 

 
- The titles of the following table are inconsistent. Please check and revise. 
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Response: We apologize for the oversight. In the previous revision, we added a 

supplementary table but neglected to update the title. The order has now been corrected, 

and the format has been made consistent throughout. 

 

2. Please check if any references should be cited since you mentioned studies. 

- OTG also reports other traits that colocalize with EC at a given locus based on 

previous GWAS studies. 

Response: A citation is not required here, as the statement simply describes the function 

of OTG. 

 

- Further, SNX11 has been identified as a potential target for EC risk variation through 

enhancer-promoter chromatin looping studies(50). 

Response: To enhance clarity, we have replaced the term “studies” with “analysis” 

(page 14). 

 


