
Supplementary Figure S1. Fecal metabolomics DAPC clustering. Discriminant analysis of principal 
components of volatile organic compounds in obese patients with altered and normal intestinal 
permeability before (pre) and after (post) VLCKD administration. A) DAPC plot based on discriminant 
eigen values. B) proportions of successful reassignments (based on the discriminant functions) of 
individuals to their original cluster. C) DAPC linear discriminants. D) Loading plot reporting the 
contribution of most impacting var-iables (VOCs) useful in discriminating sample clusters. 
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Supplementary Figure S2. Volcano plot of statistically significant fecal VOC fold changes in patients 
marked by altered intestinal permeability. VOCs in fecal samples from obese patients marked by 
altered permeability were compared before and after VLCKD administration by meaning of a non-
parametric Wilcoxon rank-sum test com-bined with a fold change analysis. Due to the group 
comparison direction, increased (up-red) and decreased (down-blue) VOC concentrations are relative 
to altered phenotype after treatment. Under threshold VOCs are reported as grey dots. The table below 
the volcano plot reports significant VOC fold change as raw values (FC), log2 fold change (log2FC), 
corrected p-values and the p-value base-10 logarithm. 
 

 
 
  



Supplementary Figure S3. Volcano plot of statistically significant fecal VOC fold changes in patients 
marked by normal intestinal permeability. VOCs in fecal samples from obese patients marked by 
normal intestinal permeability were compared before and after VLCKD administration using a non-
parametric Wilcoxon rank-sum test combined with a fold change analysis. Due to the group 
comparison direction, increased (up-red) and decreased (down-blue) VOC concentrations are relative 
to normal phenotype after treatment. Under threshold, VOCs are reported as grey dots. The table below 
the volcano plot reports significant VOC fold change as raw values (FC), log2 fold change (log2FC), 
corrected p-values and the p-value base-10 logarithm. 
 

 
 
  



Supplementary Table S1. SCFA raw concentration average values and relative standard deviations 
derived from GC-MS target experiment. 
 

SCFA/group Post_Norm Pre_Norm Post_Altere
d 

Pre_Altered 

Acetic acid 325.83 ± 55.35 320.81 ± 56.81 344.08 ± 
79.45 

310.5 ± 49.69 

Propanoic acid 48.43 ± 12.97 51.87 ± 13.58 50.5 ± 13.13 55.86 ± 8.31 

Isobutyric acid 16.16 ± 11.27 15.14 ± 6.36 16.48 ± 9.24 19.15 ± 9.18 

Butanoic acid 44.74 ± 20.15 59.46 ± 32.13 41.03 ± 20.73 51.23 ± 21.84 

Isovaleric acid 11.94 ± 10.49 9.38 ± 3.11 9.32 ± 7 13.69 ± 7.5 

 
 
Supplementary Table S2. Biochemical parameters expressed as mean and standard deviations. 
 
  Post_Norm Pre_Norm Post_Altered Pre_Altered 

%Lac 0.239 ± 0.07 0.235 ± 0.13 0.498 ± 0.14 0.292 ± 0.15 
%Man 11.436 ± 3.05 15.311 ± 6.52 13.814 ± 3.08 11.499 ± 2.65 
Lac to Man  0.021 ± 0.003 0.015 ± 0.006 0.021 ± 0.005 0.043 ± 0.01 
Fecal 
Zonulin 263.928 ± 174.36 255 ± 97.88 221.545 ± 108.48 216.909 ± 135.45 
Serum 
Zonulin 44.928 ± 22.58 33 ± 10.49 32.545 ± 11.45 37.545 ± 20.44 
I-FAB 2.389 ± 1.11 2.11 ± 1.66 2.347 ± 1.04 2.391 ± 1.22 
DAO 54.214 ± 7.86 55.071 ± 6.74 56.209 ± 4.94 55.39 ± 6.55 
IL-6 6.117 ± 2.04 6.735 ± 2.93 5.957 ± 2.6 5.818 ± 2.63 
IL-8 4.685 ± 1.91 5.23 ± 2.2 5.521 ± 1.21 4.897 ± 1.23 
IL-10 3.292 ± 1.42 3.212 ± 1.03 3.251 ± 0.82 2.52 ± 0.79 
TNF-α 6.185 ± 2.18 6.894 ± 3.16 5.257 ± 1.33 5.873 ± 1.17 
LPS 0.044 ± 0.05 0.031 ± 0.03 0.055 ± 0.07 0.023 ± 0.02 
Vitamin D 26.642 ± 14.53 22.357 ± 10.08 24.4 ± 5.96 20.7 ± 6.48 

 


