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Supplementary Materials: 

Figure S1. Tree diagram of plant components based on data set obtained by NMR measurement. This 
image is a modified version of a tree diagram. Raw or boiled edible parts of Pteridium aquilinum and 
Matteuccia struthiopteris classified at an intermediate point between moss and algae, not in higher 
plants, are surrounded by a red line. This image was partially revised from original presented in [31]. 
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Figure S2. Flow chart of the analytical procedure in this study. 

This flow chart indicates analytical steps. Arrows indicated experimental or analytical direction. Black arrows 
meant already exist methods or analysis steps. Text in the blue boxes show concept of the steps. Red arrows and 
box meant a novel approach developed in this study. This study shows that detection method of significant 
factor which respond to food intake at the final step. 
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Table S1. Information on primers used for performing microbiome analysis. 

This primer information is referenced from a previous report [41]. 
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Table S2. List of sequential numbers for bacterial detection by MiSeq analysis. Numbers in all Figures 
are equivalent to bacterial names in this list. 
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Table S2. (Continued) 
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Table S2. (Continued) 
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Table S2. (Continued) 
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Table S3. List of annotated metabolites and unknown signals from NMR measurements. 

Annotated metabolites detected by 1D and 2D NMR measurements (Figures S5, S6) (a). List of alternative names 
given to unknown 1H chemical shifts from urinary analysis data (b) and from fecal analysis data (c). 
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Figure S3. 1H-13C HSQC NMR spectra of Pteridium aquilinum and Matteuccia struthiopteris extracted 
by KPi/D2O solvent. (a) Black and blue line spectra are from P. aquilinum and M. struthiopteris, 
respectively. Green, red, and purple spectra are derived from glucose, sucrose, and fructose, 
respectively. Annotations for the referenced metabolites listed in Table S3. (b) Sugar group and 
organic acid compositions in raw or boiled P. aquilinum and M. struthiopteris are shown as a bar graph. 
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Figure S4. 1H-13C HSQC NMR spectra of Pteridium aquilinum and Matteuccia struthiopteris components 
extracted by DMSO-pyridine-d5 (4:1) solvent. (a) Black and blue line spectra represent Pteridium 
aquilinum and Matteuccia struthiopteris, respectively. (b) Carbohydrate compositions in raw or boiled 
P. aquilinum and M. struthiopteris are shown as a bar graph. 
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Figure S5. Annotation of metabolites in urine NMR spectra. Expanded version of 1H NMR spectra 
from treated mouse urine (top panel), 2D J-resolved NMR spectra (middle panel), and DQ-SQ NMR 
spectra (bottom panel) from 0.5 to 4.8 ppm (a), and 5.2 to 8.5 ppm (b). Annotations for the referenced 
metabolites listed in Table S3.  
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Figure S6. Annotation of metabolites in fecal NMR spectra. Expanded 1H NMR spectra from treated 
mouse feces (top panel), 2D J-resolved NMR spectra (middle panel), and DQ-SQ NMR spectra 
(bottom panel) from 0.5 to 4.8 ppm (a), and 5.2 to 8.5 ppm (b). Annotations for referenced metabolites 
listed in Table S3. 
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Figure S7. Principal component analysis of urinary metabolites and ions. Red, blue, and green spheres 
represent single data points from pretreatment, during treatment, and posttreatment, respectively. 
Upper panels indicate the results of urinary NMR measurement analyzed by PCA. The data based on 
experimentally treated mouse groups (a–c) administered cellulose, Pteridium aquilinum, and 
Matteuccia struthiopteris, respectively. (d–f) show PCA score plots for the ICP-OES data from each 
group. (d–f) represent ions of mice treated with cellulose, Pteridium aquilinum, and M. struthiopteris 
measured by ICP-OES, respectively. The data analysis was performed using the package “muma” in 
R [45]. 
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Figure S8. The results of Random Forest for the fecal microbiome. MDS plot (a) and factors important 
for separating the groups (b): upper panel indicates all important factors, while lower panel indicates 
the top 30 most important factors with annotation. In (a), red, blue, green, and purple spheres 
represent single data points from the pretreatment period of all groups, and cellulose-, Pteridium 
aquilinum-, and Matteuccia struthiopteris-treated groups, respectively. Boxplot of a representative 
important factor that can be applied on to network module (c). Upper panel and lower panel depict 
the genera Prevotella and Akkermansia, respectively. Blue, green, and purple boxes represent cellulose-
, P. aquilinum-, and M. struthiopteris-treated groups, respectively. *** P < 0.001 calculated by the Holm 
method. 
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Figure S9. The results of Random Forest for urinary metabolites. MDS plot (a) and factors important 
for separating the groups (b): upper panel indicates all important factors, while lower panel indicates 
the top 30 most important factors with annotation. In (a), red, blue, green, and purple spheres 
represent single data points from the pretreatment period of all groups, and cellulose-, Pteridium 
aquilinum-, and Matteuccia struthiopteris-treated groups, respectively. Boxplot of a representative 
important factor that can be applied onto network module, which depicts ROI.2 (c). Blue, green, and 
purple boxes represent cellulose-, P. aquilinum-, and M. struthiopteris-treated groups, respectively. *** 
P < 0.001 calculated by the Holm method. 
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Figure S10. Network community correlation coefficients for Matteuccia struthiopteris-treated mice 
based on the combined data set. The network depiction is based on calculations by the igraph package 
with Cytoscape. All communities of Matteuccia struthiopteris-treated mice are depicted (a). The same 
color diamonds represent components belonging to the same community. The glucose community in 
M. struthiopteris-treated mice is depicted (b). Black-line-circled diamonds represent factors selected 
by Random Forest as being important for separating the groups (Table S3). 
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Figure S11. Network community correlation coefficients for Pteridium aquilinum-treated mice based 
on the combined data set. The network depiction is based on calculations by the igraph package with 
Cytoscape. All communities of P. aquilinum-treated mice are depicted (a). The same color diamonds 
represent components belonging to the same community. Purine/pyrimidine and glucose 
communities in Matteuccia struthiopteris-treated mice are indicated in (b) and (c), respectively. Black-
line-circled diamonds represent factors selected by Random Forest as being important for separating 
the groups (TableS3). 


