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	Item No.
	Recommendation
	Page 
No.
	Relevant text from manuscript

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	Abstract, paragraph 1 (page 4, line 6–7)
	Large-scale cohorts’ analyses were performed to assess the association between dietary PEA and BC occurrence and invasion.

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	Abstract, paragraph 1 (page 4, line 11–12)
	Dietary PEA was negatively associated with BC occurrence and invasion in cohort analyses.

	[bookmark: bold7][bookmark: italic8]Introduction
	

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	Background, paragraph 1 & 2 (page 6, line 32–33 & line 38–40)
	Accumulating evidence has demonstrated that dietary PEA is linked to a lower risk of various diseases, including certain cancers.
A prior study has reported that higher circulating levels of OCFAs (specifically, PEA and heptadecanoic acid) associated with a lower risk of BC.

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	Background, paragraph 5 (page 7, line 60–62)
	Hence, in this study, we aimed to investigate the effect of PEA and its potential mechanisms, focusing on gut-to-bladder regulation by integrating population investigation coupled with in vitro and in vivo experiments, in protecting against BC.

	[bookmark: bold11][bookmark: italic12]Methods
	

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
	Methods, paragraph 1 (page 7, line 67–70)
	We leveraged data from two cohorts, i.e., UK Biobank and Bladder Cancer Prognosis Programme (BCPP), to investigate the association of dietary PEA with BC occurrence and invasion, respectively.

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	Methods, paragraph 2 &3 (page 7, line 71–79)
	A detailed description of the UK Biobank cohort, including study populations and data collection, has been previously described elsewhere.
…

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	Methods, paragraph 4 (page 8, line 95–109)
	In the UK Biobank, the definitions for BC cases were restricted with an International Classification of Diseases (ICD) codes. While in the BCPP, BC invasion was defined based on the UICC staging system, specifically using the T category, which describes the extent of tumor invasion into the bladder wall [37].

	[bookmark: bold14][bookmark: italic15]
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	Methods, paragraph 2 &3 (page 7, line 72-93)
	The UK Biobank database for this project initially included 502,505 participants under Application #55889. Exclusion criteria included the withdrawal of informed consent (n=12), incomplete information prevalent BC cases at baseline (n=2,420), and missingness on smoking status (n=2,049). To balance the disparity between BC cases and non-BC controls in the UK Biobank, an exact 1:1 matching method was used.

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	Methods, paragraph 4 & 5 (page 9 & 10, line 111–131)
	In the UK Biobank, the initial 502,505 participants were invited to provide information on their food intake in the past year through a touch questionnaire at the assessment centers.
…

	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	Methods, paragraph 4 & 5 (page 9 & 10, line 111–131)
	In the UK Biobank, the initial 502,505 participants were invited to provide information on their food intake in the past year through a touch questionnaire at the assessment centers.
…

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias
	Methods, paragraph 6 (page 10, line 133–139)
	A set of covariates, i.e., age (years; continuous), sex (males or females), smoking status (never, former, and current), body mass index (BMI; kg/m2; continuous), ethnicity (white, non-white, or prefer not to answer), household income (average total household income before tax; categorical), and educational qualification (categorical) was selected based on their potential confounding effect as indicated in the literature concerning the association with both the exposure (i.e., PEA) and outcome (i.e., BC occurrence and invasion).

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	Methods, paragraph 2 &3 (page 8, line 78–79, line 92–93)
	Finally, 3,858 individuals (including 1,929 BC cases) were eligible for the current analyses.
Finally, 1,135 individuals were eligible for the current analyses.


[bookmark: bold22][bookmark: italic22]Continued on next page 

	[bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	Methods, paragraph 5 (page 10, line 129–130)
	Then, the intake of PEA from dietary (g/week) was calculated based on the amount of PEA per 100g of food. Before the analysis, dietary PEA was standardized to facilitate better interpretation of the results.

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	Methods, paragraph 8 (page 10, line 148–150)
	The assessment of dietary PEA and BC was conducted separately for the UK Biobank and the BCPP. To assess the association between dietary PEA and BC occurrence in the UK Biobank, binomial logistic regression analysis was performed.

	[bookmark: bold24][bookmark: italic26]
	
	(b) Describe any methods used to examine subgroups and interactions
	Methods, paragraph 8 (page 10, line 148–150)
	The assessment of dietary PEA and BC was conducted separately for the UK Biobank and the BCPP. To assess the association between dietary PEA and BC occurrence in the UK Biobank, binomial logistic regression analysis was performed.

	[bookmark: bold25][bookmark: italic27]
	
	(c) Explain how missing data were addressed
	Methods, paragraph 2 &3 (page 7 & 8, line 73–75, line 87–90)
	Exclusion criteria included the withdrawal of informed consent (n=12), incomplete information prevalent BC cases at baseline (n=2,420), and missingness on smoking status (n=2,049).
Exclusion criteria included the withdrawal of informed consent (n=20), missing stage data (n=249), and missingness on smoking status (n=122).

	[bookmark: bold26][bookmark: italic28]
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	Methods, paragraph 2 (page 7, line 75–78)
	To balance the disparity between BC cases and non-BC controls in the UK Biobank, an exact 1:1 matching method was used. Each BC case was matched with a non-BC control based on age, sex, and smoking status.

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses
	Methods, paragraph 10 (page 11, line 157–161)
	We also conducted a sensitivity analysis by categorizing BC into non-muscle invasive BC (NMIBC, including Ta, T1) and muscle-invasive BC (MIBC, including T2 and above) to analyze the association with dietary PEA using binomial logistic regression.

	Results

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	Results, paragraph 1 (page 20, line 380–381, line 388–386)
	The study cohorts comprised 3,858 individuals from the UK Biobank (1,929 diagnosed with BC) [36] and 1,135 participants from the Bladder Cancer Prognosis Programme (BCPP) [37], all of whom met the eligibility criteria for inclusion.
Regarding the BCPP cohort, 1,135 BC patients were included, with disease stages as follows: 596 (52.51%) at the Ta stage, 302 (26.61%) at the T1 stage, and 237 (20.88%) at the ≥T2 stage.

	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage
	Methods, paragraph 4 (page 8, line 88–92)
	In addition, TX (primary tumor cannot be assessed) and T0 (no evidence of primary tumor) cases (n=10) were excluded due to lack of histopathological confirmation, as they represented either unassessable primary tumors or benign lesions that had spontaneously regressed. Furthermore, Tis (n=14) were also excluded due to the limited sample size.

	[bookmark: bold32][bookmark: italic33]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	Graphical Abstract
	This study aims to investigate the effects of PEA on BC occurrence and invasion using multi-dimensional approaches. We found PEA showing the protective effect on BC based on large-scale cohorts, in-vitro and in-vivo experiments. This observation may be mediated by the gut microbiome’s involvement in the lipid-metabolism pathway, potentially highlighting a gut-bladder axis in BC.

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	Results, paragraph 1 & 2 (page 20 & 7, line 382–386, line 390–391)
	Regarding the UK Biobank, after exact matching, no significant differences were observed between BC cases and non-BC controls in terms of key demographic and lifestyle factors such as age, sex, and smoking status. The mean age at baseline was 62.38 years for both BC cases and non-BC controls. Among the participants, 1,430 (74.13%) were males. 
Participants diagnosed with the lowest BC stage (Ta) had a mean age of 68.85 years, while those in the most advanced BC stage (≥T2) had a mean age of 72.67 years (p = 0.206). 

	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	Methods, paragraph 2 &3 (page 7 & 8, line 73–75, line 87–88)
	Exclusion criteria included the withdrawal of informed consent (n=12), incomplete information prevalent BC cases at baseline (n=2,420), and missingness on smoking status (n=2,049).
Exclusion criteria included the withdrawal of informed consent (n=20), missing stage data (n=249), and missingness on smoking status (n=122).

	[bookmark: bold37][bookmark: italic37]
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	N/A
	

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	N/A
	

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	Results, paragraph 1 & 2 (page 20, line 386–387, line 391–394)
	The average weekly intake of dietary PEA was 0.91 g in BC cases, compared to 0.95 g in non-BC controls (p < 0.001).
The median weekly dietary PEA was higher among individuals with the lowest BC stage (Ta) at 1.84 g, whereas those with the most advanced stage (≥T2) had a lower weekly dietary PEA at the median of 1.68 g (p = 0.036).

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	N/A
	

	[bookmark: italic40][bookmark: bold41]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	Results, paragraph 3 & 4 (page 20, line 395–404)
	The association between dietary PEA and BC occurrence was examined using data from the UK Biobank (Table 1). After exact matching, per standard deviation (SD) increase in dietary PEA associated with a lower risk of BC (OR = 0.93, 95% CI: 0.87–0.99, p = 0.028) adjusted for BMI, qualification, household income and ethnicity.
We further assessed the associations of PEA with BC invasion in the BCPP. Specifically, per SD increase in dietary PEA associated with 13% lower risk of being diagnosed with higher BC stage (OR = 0.87, 95% CI: 0.77–0.97, p = 0.015) in the adjusted model. 
In sensitivity analysis comparing non-muscle-invasive BC (NMIBC) vs. muscle-invasive BC (MIBC), per SD increase in dietary PEA associated with a 17% lower risk of development of muscle-invasive disease (OR = 0.83, 95% CI: 0.71–0.97, p = 0.022) with adjustments for sex, age, smoking status and ethnicity.

	[bookmark: italic41][bookmark: bold42]
	
	(b) Report category boundaries when continuous variables were categorized
	N/A
	

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	N/A
	


[bookmark: italic43][bookmark: bold44]Continued on next page 

	Other analyses
	17
	Report other analyses done—e.g., analyses of subgroups and interactions, and sensitivity analyses
	Results, paragraph 4 (page 20, line 401–404)
	In sensitivity analysis comparing non-muscle-invasive BC (NMIBC) vs. muscle-invasive BC (MIBC), per SD increase in dietary PEA associated with a 17% lower risk of development of muscle-invasive disease (OR = 0.83, 95% CI: 0.71–0.97, p = 0.022) with adjustments for sex, age, smoking status and ethnicity.

	[bookmark: italic44][bookmark: bold45]Discussion

	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives
	Discussion, paragraph 2 (page 31, line 659–661)
	Although associations between PEA and BC have been scarcely reported, our study is the first to demonstrate that higher intake of dietary PEA is significantly associated with lower risk of BC occurrence and invasion.

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	Discussion, paragraph 7 (page 35, line 761–763)
	First, estimating PEA from diet is inherently prone to some unavoidable inaccuracies due to limitations of food assessment methods.

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	Discussion, paragraph 6 (page 35, line 754–760)
	Collectively, these results support a mechanistic hypothesis whereby PEA modulates Alistipes taxa, alters in PE(18:0_20:1) and PE(O-18:0_20:1), thereby impacting pathways, including lipid metabolism, membrane dynamics, autophagy, one-carbon metabolism, as well as cancer-related metabolic pathways such as choline and folate metabolism, and potentially exerting effects on BC.

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	Conclusions, paragraph 1 (page 36, line 771–776)
	These results highlight the complex interplay between diet, microbiome, and cancer biology, supporting the idea that dietary interventions, such as increasing PEA intake, may offer novel strategies for BC prevention and management. Further studies are needed to explore the precise mechanisms by which PEA modulates microbiome composition and function and to validate its potential as a therapeutic agent in BC care.

	[bookmark: italic49][bookmark: bold50]Other information
	

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	Funding (page 39, line 833–641)
	Funding
This study was supported by: the National Natural Science Foundation of China (NSFC, 82574191; 82204033); the Natural Science Foundation of Jiangsu Province (BK20220826); the Jiangsu Provincial Double-Innovation Doctor Program (SSCBS20220169); Fundamental Research Funds for the Central Universities of China (2242022R10062/3225002202A1); Medical Foundation of Southeast University (4060692202/021); Zhishan Young Scholar Award at the Southeast University (2242023R40031); The Scientific Research Project for Health Commission of Anhui Province (AHWJ2023A20172; AHWJ2023BAa20055); Natural Science Research Project of Anhui Educational Committee (2024AH050663). The funders had no role in the study design, data collection, decision to publish, or preparation of the manuscript.



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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