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Fig. S1. The results of inference methods in whole and subsampled datasets. The red 
points are the inference correlations between metagenome prediction tools and 
unpermuted metagenome sequencing data for each dataset including all samples. The 
boxplots of blue points show the inference correlations between metagenome prediction 
tools and permuted metagenome sequencing data for each dataset that was subsampled to 
5 samples per group.  
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Fig. S2. Inference correlations (Spearman’s rho) between metagenome sequencing and 
PICRUSt (A), PICRUSt2 (B) and Tax4Fun (C) in 32 KEGG functional categories at the 
second hierarchy level with the bar colors indicating the functional categories at the first 
hierarchy level. Negative and insignificant correlations are not shown.  

p1

0.0 0.2 0.4 0.6 0.8 1.0

p1

0.0 0.2 0.4 0.6 0.8 1.0

p1

0.0 0.2 0.4 0.6 0.8 1.0

p1

0.0 0.2 0.4 0.6 0.8 1.0

p1

0.0 0.2 0.4 0.6 0.8 1.0

p1

0.0 0.2 0.4 0.6 0.8 1.0

p1

0.0 0.2 0.4 0.6 0.8 1.0

09192 Unclassified: genetic information processing
09194 Poorly characterized

09193 Unclassified: signaling and cellular processes
09191 Unclassified: metabolism

09184 RNA family
09181 Protein families: metabolism

09183 Protein families: signaling and cellular processes
09182 Protein families: genetic information processing

09175 Drug resistance: antimicrobial
09171 Infectious disease: bacterial

09142 Cell motility
09145 Cellular community − prokaryotes

09141 Transport and catabolism
09143 Cell growth and death

09131 Membrane transport
09133 Signaling molecules and interaction

09132 Signal transduction
09121 Transcription

09124 Replication and repair
09122 Translation

09123 Folding, sorting and degradation
09106 Metabolism of other amino acids

09104 Nucleotide metabolism
09107 Glycan biosynthesis and metabolism
09108 Metabolism of cofactors and vitamins

09103 Lipid metabolism
09111 Xenobiotics biodegradation and metabolism
09110 Biosynthesis of other secondary metabolites

09102 Energy metabolism
09109 Metabolism of terpenoids and polyketides

09105 Amino acid metabolism
09101 Carbohydrate metabolism

p1

0.0 0.2 0.4 0.6 0.8 1.0

p2

0.0 0.2 0.4 0.6 0.8 1.0

p2

0.0 0.2 0.4 0.6 0.8 1.0

p2

0.0 0.2 0.4 0.6 0.8 1.0

p2

0.0 0.2 0.4 0.6 0.8 1.0

p2

0.0 0.2 0.4 0.6 0.8 1.0

p2

0.0 0.2 0.4 0.6 0.8 1.0

p2

0.0 0.2 0.4 0.6 0.8 1.0

09192 Unclassified: genetic information processing
09194 Poorly characterized

09193 Unclassified: signaling and cellular processes
09191 Unclassified: metabolism

09184 RNA family
09181 Protein families: metabolism

09183 Protein families: signaling and cellular processes
09182 Protein families: genetic information processing

09175 Drug resistance: antimicrobial
09171 Infectious disease: bacterial

09142 Cell motility
09145 Cellular community − prokaryotes

09141 Transport and catabolism
09143 Cell growth and death

09131 Membrane transport
09133 Signaling molecules and interaction

09132 Signal transduction
09121 Transcription

09124 Replication and repair
09122 Translation

09123 Folding, sorting and degradation
09106 Metabolism of other amino acids

09104 Nucleotide metabolism
09107 Glycan biosynthesis and metabolism
09108 Metabolism of cofactors and vitamins

09103 Lipid metabolism
09111 Xenobiotics biodegradation and metabolism
09110 Biosynthesis of other secondary metabolites

09102 Energy metabolism
09109 Metabolism of terpenoids and polyketides

09105 Amino acid metabolism
09101 Carbohydrate metabolism

p2

0.0 0.2 0.4 0.6 0.8 1.0

tax4fun

0.0 0.2 0.4 0.6 0.8 1.0

tax4fun

0.0 0.2 0.4 0.6 0.8 1.0

tax4fun

0.0 0.2 0.4 0.6 0.8 1.0

tax4fun

0.0 0.2 0.4 0.6 0.8 1.0

tax4fun

0.0 0.2 0.4 0.6 0.8 1.0

tax4fun

0.0 0.2 0.4 0.6 0.8 1.0

tax4fun

0.0 0.2 0.4 0.6 0.8 1.0

09192 Unclassified: genetic information processing
09194 Poorly characterized

09193 Unclassified: signaling and cellular processes
09191 Unclassified: metabolism

09184 RNA family
09181 Protein families: metabolism

09183 Protein families: signaling and cellular processes
09182 Protein families: genetic information processing

09175 Drug resistance: antimicrobial
09171 Infectious disease: bacterial

09142 Cell motility
09145 Cellular community − prokaryotes

09141 Transport and catabolism
09143 Cell growth and death

09131 Membrane transport
09133 Signaling molecules and interaction

09132 Signal transduction
09121 Transcription

09124 Replication and repair
09122 Translation

09123 Folding, sorting and degradation
09106 Metabolism of other amino acids

09104 Nucleotide metabolism
09107 Glycan biosynthesis and metabolism
09108 Metabolism of cofactors and vitamins

09103 Lipid metabolism
09111 Xenobiotics biodegradation and metabolism
09110 Biosynthesis of other secondary metabolites

09102 Energy metabolism
09109 Metabolism of terpenoids and polyketides

09105 Amino acid metabolism
09101 Carbohydrate metabolism

tax4fun

0.0 0.4 0.8

PICRUSt2

Tax4Fun

Human_TY Gorilla ChickenMouse Soil_LWMHuman_KW Soil_AAN

PICRUSt

Human_TY Gorilla ChickenMouse Soil_LWMHuman_KW Soil_AAN

Human_TY Gorilla ChickenMouse Soil_LWMHuman_KW Soil_AAN

A

C

B

09100 Metabolism 09120 Genetic Information Processing 09130 Environmental Information Processing 09140 Cellular Processes 09160 Human Diseases 09180 Brite Hierarchies 09190 Not Included in Pathway or Brite



 

 3 

 
Fig. S3. The percentage of genes estimated with metagenome sequencing but not 
predicted by PICRUSt (A), PICRUSt2 (B) and Tax4Fun (C) in 32 KEGG functional 
categories at the second hierarchy level with the bar colors indicating the functional 
categories at the first hierarchy level. 
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Fig. S4. The percentage of genes predicted by PICRUSt (A), PICRUSt2 (B) and Tax4Fun 
(C) but not showing in metagenome sequencing in 32 KEGG functional categories at the 
second hierarchy level with the bar colors indicating the functional categories at the first 
hierarchy level. 
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