Supplementary figure 4A: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant microbial metabolic pathways after MPEA analysis and the reactions involved.
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Supplementary figure 4B: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.

BI0-ko00330: Arginine and proline metabolism (R02549)
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Supplementary figure 4C: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their

connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4D: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.

BI0-ko00330: Arginine and proline metabolism (R00239)
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Supplementary figure 4E: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4F: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.

BI0-ko00030: Pentose phosphate pathway(R02750)
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Supplementary figure 4G: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.

p_Pseudomonadota

p_Bacteroidota

Bl p_Thermodesulfobacteriota

Il p_Verrucomicrobiota
p_Euryarchaeota

Il p Bacillota

== n_Actinomycetota

BIO-ko00250: Alanine, aspartate and glutamate metabolism(R00256)

f_Enterobacteriaceae

f_Bacteroidaceae

f Tannerellaceae

f_Rikenellaceae

f_Odoribacteraceae
f_Barnesiellaceae
f_Desulfovibrionaceae
f_Akkermansiaceae
f_Methanobacteriaceae
f_Oscillospiraceae
f_Lachnospiraceae
f_Eggerthellaceae

s_Escherichia cali

s_Bacteroides fragilis

s_Bacteroides thetaiotaomicron
s-Bacteroides xylanisolvens
s-Bacteroides ovatus
s_Bacteroides cellulosilyticus
s-Bacteroides caccae
s-Bacteroides intestinalis
s_Bacteroides uniformis
s_Bacteroides eggerthii
cteroides stercoris

Glutamine (C00064)

s_Bacterondes salyersiae

RS I Nis glutaminase [3.5.1.2]

Ammonia (C00014

s_Desulfovibrio piger
s_Akkermansia muciniphi
s_Methanobrevibacter smithii
s_Lawsonibacter asaccharolyticus

s_Coprococcus-comes
s_Adlercreutzia equolifaciens

Glutamic acid (C00025)

== phosphoribosylformylglycinamidine synthase [6.3.5.3]
— Glutamic acid (C00025

— Ammonia (C00014)

Significantly microbes or metabolites upregulated in Cluster 1
Microbes or metabolites upregulated in Cluster 1
Significantly microbes or metabolites upregulated in Cluster 2
Microbes or metabolites upregulated in Cluster 2

Microbes or metabolites with no change

Microbes or metabolites in the reference database

Metabolic enzymes

Significant positive correlation

Positive correlation
Significant negative correlation

Negative correlation

No correlation
Reference relationships searched trough database



Supplementary figure 4H: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.

BI0-ko00250: Alanine, aspartate and glutamate metabolism(R00253)
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Supplementary figure 4l: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4J: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4K: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.

p_Pseudomonadota

p_Actinomycetota

p_Bacteroidota

IpBacota

p_Thermodesulfobacteriota

BI0-ko00630: Glyoxylate and dicarboxylate metabolism (R08572)

f_Enterobacteriaceae

f_Streptococcaceae

f_Lachnospiraceae
f_Oscillospiraceae

f Clostridiaceae
f_Eubacteriaceae

f_Bifidobacteriaceae
f_Coriobacteriaceae
f_Bacteroidaceae

f Tannerellaceae
f_Odoribacteraceae

f Barnesiellaceae
f_Desulfovibrionaceae

s_Escherichia coli

s_Streptococcus thermophilus

s-Streptococcus salivarius
s-Streptococcus parasanguinis
s_Streptococcus mitis
s_Faecalibacterium prausnitzii

s_Roseburia-hominis
s_Roseburia intestinalis

ﬂQ{gCOCCUS catus
s_Coprecoccus comes
s_Blautia‘sbeum

s_Blautia wexlerae
==s_Anaerostipés hadrus

glycerate 2-kinase [2.7.1.165]

s_Bifidobacterium longum

s_Eubacterium ventriosum

=s=Bifidabacterium adolescentis

sfgif“joba”}er‘ m pseudocatenulatum

s_Collinsella aerdfaciens

S:Collinsglla stercfgr‘rs Glyceric acid (C00258)
s_Bacteroides thetaiotaomicron

s_Bacteroides xylanisolvens

s_Bacteroides ovatus

s_Bacteroides intestinalis

2-Phospho-D-glycerate (C00631)
s_Parabacteroides goldsteinii

s_Parabacteroides johnsonii

s_Odoribacter-splanchnicus

s_Butyricimonas virosa

s_Coprobacter secundus

s_Desulfovibrio piger

Significantly microbes or metabolites upregulated in Cluster 1
Microbes or metabolites upregulated in Cluster 1
Significantly microbes or metabolites upregulated in Cluster 2
Microbes or metabolites upregulated in Cluster 2

Microbes or metabolites with no change

Microbes or metabolites in the reference database

Metabolic enzymes

Significant positive correlation

Positive correlation

Significant negative correlation

Negative correlation

No correlation

Reference relationships searched trough database



Supplementary figure 4L: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4M: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4N: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 40: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4P: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4Q: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4R: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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Supplementary figure 4S: Sankey Network diagram showing the identified microbes in the samples of the gut microbiome of patients from the study and their
connection with the significant metabolic pathways from microbial and hos co-metabolism after MPEA analysis and the reactions involved.
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