Supplementary material 3. Code and extensive results for the PERMANOVA
> library(readxl)
> data <- read_excel("source document")
> names(data)  [1] "ID"            "groupe"        "sexe"          "age"           "transplant"    "D_HADSa"       [7] "D_HADSd"       "D_HADSt"       "D_BPIseverity" "D_BPIinterf"   "D_BPIexpe"     "D_FACTpwb"    [13] "D_FACTswb"     "D_FACTewb"     "D_FACTfwb"     "D_FACTbmt"     "D_FACTglobal"  "D_MFI"       
> data$groupe <- as.factor(data$groupe)
> data$sexe <- as.factor(data$sexe)
> data$transplant <- as.factor(data$transplant)
> data$age <- as.numeric(data$age)
> vars_sel <- c("D_HADSa", "D_HADSd", "D_BPIexpe","D_FACTpwb", "D_FACTswb", "D_FACTewb", "D_FACTfwb", "D_FACTbmt", "D_MFI")
> > data_subset <- data[, c("groupe", "sexe", "age", "transplant", vars_sel)]
> > complete_cases <- complete.cases(data_subset)
> data_clean <- data_subset[complete_cases, ]
> > dist_matrix <- vegdist(data_clean[, vars_sel], method = "euclidean")
> > permanova_result <- adonis2(+     dist_matrix ~ age + sexe + transplant + groupe,+     data = data_clean,+     permutations = 999,+     by = "margin"+ )
> > print(permanova_result)
Permutation test for adonis under reduced model
Marginal effects of terms
Permutation: free
Number of permutations: 999 
adonis2(formula = dist_matrix ~ age + sexe + transplant + groupe, data = data_clean, permutations = 999, by = "margin")          
Df SumOfSqs      R2      F Pr(>F)
age  		1  1218.4 0.06797 1.5340  0.200
sexe 		1    205.7 0.01148 0.2590  0.764
transplant  2   1997.8 0.11144 1.2575  0.285
groupe      1   1808.5 0.10088 2.2768  0.121
Residual   	16  12709.0 0.70895              
Total     21  17926.4 1.00000              
> > dispersion <- betadisper(dist_matrix, data_clean$groupe)
> > anova(dispersion)
Analysis of Variance Table 
Response: Distances          
Df Sum Sq Mean Sq F value Pr(>F)
Groups     1  338.5  338.45  1.5517 0.2273
Residuals 20 4362.3  218.12               
> permutest(dispersion, permutations = 999) 
Permutation test for homogeneity of multivariate dispersions
Permutation: free
Number of permutations: 999 
Response: Distances         
 		Df Sum Sq Mean Sq      F N.Perm Pr(>F)
Groups     1  338.5  338.45 1.5517    999  0.236
Residuals 20 4362.3  218.12                     
> > plot(dispersion) 
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