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	Calculation of the target sample size

	We estimate that about 300 non-metastatic PCa patients are treated every year at the two centres. According to our experience, we expect that approximately one third of the screened patients meets the eligibility criteria and are inclined to participate in intervention studies. The perception is that the trial treatment may offer them the opportunity to control cancer, extending length and quality of life, while obtaining high-quality medical care and follow-up (Figure 2). 
Considering as main endpoint the percentage of adherent patients (defined as Healthy lifestyle score >4), a sample size of 150 patients per arm will allow us to reach a power of 80% and a 20% difference in the percentage of patients adhering to recommendation, assuming an adherence in the intervention group of 40% under the null hypothesis and 60% in the alternative hypothesis. The hypotheses in frequency of adherence are based on results found in a previous study in a similar setting (1,2).The statistical test is a two-sided Z test with 'pooled variance'. The level of significance considered is 0.01 in order to take into account multiple testing for exploratory analyses. 
The score of adherence will be computed using BMI, physical activity and food consumptions, according to the standardized system (3). Briefly, WCRF recommendations (4) will be used. They specify that individuals should maintain body weight in the normal range, engage daily physical activity, eat vegetables every day, limit daily consumption of energy-dense foods, sugary drinks, red meat, and alcohol. The score will be computed assigning participants a score based on quantitative cutoffs according to information collected during the baseline and the follow-up visits (BMI; level of physical activity; food consumptions). A score of 1, 0.5, and 0 for complete, partial, and non-adherence will be assigned respectively. The final score will range from 0 (minimal adherence) to 7 (maximal adherence).




	Statistical methods

	In order to describe patients recruited in the study, descriptive statistics (median, range interquartile, minimum e maximum for continuous variables and frequencies for categorical variables) will be reported by initial arm for demographic characteristics, baseline characteristics of the tumor, biochemical values, anamnesis and physical examination. 
In order to profile microbiome and genomics, we will identify microbial taxa, anywhere on the tree of life, that are over- or under abundant and associated with change in diet and lifestyle. We will use a variety of tools based on log-linear regression models with negative binomial or zero-inflated Gaussian error models when dealing with counts data, and zero-inflated Beta models with relative data. Regression estimates will be FDR-corrected to account for the multiple hypothesis testing problem. Multivariate models will be used to control for confounding effects or to test hypotheses of the microbiome as a mediator between exposures related to lifestyle or diet and health outcomes. Other multivariate approaches, including PCoA and PLS-DA analysis, will be carried out. Alpha and Beta-diversity indexes differences will be compared using Wilcoxon rank test. We will employ the Data Integration Analysis for Biomarker Discovery (DIABLO) using Latent Components implementation in the mixOmics R package. The mixOmics block.splsda function will be used to identify the optimal number of components and taxa. We will also investigate how changes in time in beta-diversity is associated with change in diet and lifestyle.  Because it is very challenging to find a suitable probabilistic distribution for the microbial data due to its unique features, such as zero-inflation, over-dispersion, complex correlation structure, and compositional nature (5,6), we will also carry out analyses based on the log-contrast model.  In particular, the sparse linear log-contrast model (5) will be implemented to identify the taxa that are significantly associated with intervention, dietary factors or biomarkers. Taxa will be studied in the models also as response variables, as genetic association studies demonstrated that such inverse regression (treating dependent variables as covariates) is advantageous if there are multiple dependent variables and the distribution is difficult to specify (7). We will utilize the state-of-the-art compositional mediation analysis for microbiome data (R Package SparseMCMM) (8,9). The method enables us to estimate the total mediation effects of microbiome composition, as well as to select important microbial taxa mediating the diet-metabolite association and estimate taxon-specific mediation effects. Supervised heatmaps will be used to represent markers and taxa able to discriminate patients with good adherence to diet/lifestyle indications. We will report P-values and we will highlight associations that meet a FDR adjusted P-value less than or equal to 0.05 by the Benjamini and Hochberg method.
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