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MetOrigin 1.0

v Origin analysis and metabolic pathway enrichment analysis v Microbiome-metabolite co-network visualization
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MetOrigin 2.0 Highlights

Mode 3: DMOA

Mode 1: Quick search
Required datasets: None

Functions:
. Metabolic reactions
. Sankey network

Aims:

. To search and provide metabolic
reactions of a metabolite and

their related bacteria.

Mode 2: SMOA

Requried datasets:
. Differential metabolite table

Functions:

. Origin analysis

. Pathway analysis
. Sankey network

Aims;

»  To identify differential metabolic pathways, metabolic

reactions, and their related bacteria.

Requried datasets:
. Sample Information
. Metabolome table
G yS . Microbiome table
. Phenotype table

. KEGG orthology table
Functions:
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Correlation analysis

. Sankey network
*  Orthology analysis

Mediation analysis
. Network analysis
Aims:
. To explore the correlations between microbiome and

metabolome step by step, from statistical, biological, to
casual relationship.



Database update & Quick search
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Flowchart of MetOrigin 2.0 database
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Orthology analysis

Microbiota
Show| 10 v entries Search:
Sig.
No. [[)] Name Pvalue Metabolite Sig. Metabolites
D
. N-
Phenylalanine C03519; .
1 ko00360 ) 5.05e-03 acetylphenylalanine;
metabolism C05607
phenyllactate (PLA)
Steroid
2 ko0D0984 R 0.047 C00599 4-cholesten-3-one
degradation
Dioxin
3 ko00621 . 0.084 C00180 benzoate
degradation
K00817 (Enzyme: Histidinol-phosphate transaminase [2.6.1.9])
17.98%
Reaction:
Phenylalanine + 2-Oxoglutarate <=>
Phenylpyruvate + Glutamate
37.65% 2.04%

2.18% [l unclassified Bacteroides species

26% B unclassified Bacteroidaceae species

’ B unclassified Eubacteriales species

2.85% [ unclassified Lachnospiraceae species
[l Faecalibacterium prausnitzii

3.43% [} Anaerostipes sp.

B Bacteroides ovatus CAG:22

B Ruminococcus sp.

7.32% B uncultured Eubacterium sp.

B Others

14.34% 9.62%

Ko00360 Phenylalanine metabolism

|
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K00812 1.14.16.1
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K00817 ——
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Faecalibacterium prausnitzii
Bacteroides ovatus CAG:22
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Mediation analysis

(A) Venn diagram
(Number of metabolites)

associate with microbes associate with phenotypes

(C) Correlations between metabolites and microbes/phenotype

(B)

Number of metabolites

20+

15+

104

0.

associate with microbes
[ associate with phenotypes

e 5 o - —_
e g g f3g g gLz e
E.:g'tb'C|'E°°=cgc‘”'asn'§=E
5 82 €& 328 5§88 3257 5 2 238 3 8 &8
o 8 3 2 o8 ©= £ = 85 8 5 8 2 § 3
3 o 3 s L2 8 2 g 2 g £ EE-
1o 5855 v 85 8 ¢ F E 8 2
2 5 2 o I 5 98 2 2 £ & mgﬁ
£ 8 8 I 5 € 5 £ ¢ 9 2 ! &
5 = © w u,u.nfDI:l'-l-‘i»" z = £
§ © £ Q 8 § o 1 8§ 5
e o : 8 2 2 E o g T =
2 8 o] 1 E © g E -
N I zZ 5 %5 5
g 8 ® ¢ 3 3
T E a
= § £
[ o E
° z 3
-

(D) N-acetylphenylalanine

BMI-Zscore

Weight-Zscore

o
ALT beta = 0.479, p = 2.74e-03

DP Clostridium Weight-Zscore
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Qg: I\/IetOrlgln 2.0 : advance the discovery of microbial metabolites and their origins

1. Database search

v Search a metabolite of interest

Metabolite

Q

Database

2. Origin classification

\ Classify metabolites into different
origins

156

117
95

71

\ A list of metabolic reactions and  Metabolic pathways for microbial
related bacteria

Number of microbes

6000

4000+

2000+
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Metabolic Reactions

metabolites

Host

Microbiota

)

Co-Metabolism

3.Correlation analysis

\ Statiscial correaltions between

microbes & metaboltes

\ Sankey network of biological &

Correlation Heatmap

* *k * *
*% * *
*k * * *k

*k *%

* * % *

* %

* * * * »
Metabolites

Microbiome

statistical correlations

Phenylalanine metabolism

(R00693)

N-acetylphenylalanine

Family

Genus

4.0Orthology analysis

\ Identify KO genes for a metabolc
enzyme

Ko00360: Phenylalanine metabolism

|
14120 \K04072

K23109 K00132

1.1.1.110

K18606 1.1.1.237

128900 18366

K04073
K1 357;20051 2 K14455
2611
K14454

K00811 O
K11358
K15849
K00813

2619

K00817 1 2.6.1.58

5. Mediation analysis

\ Metabolites to microbes or to
phenotype correlations

Associations with metabolites
(number of metabolites)

Microbes Phenotypes

\ Evaluate relative contributions of + Evaluate the mediation effects of

bacteria

17.98%

37.65%

9.62%

14.34%

metabolties

Sphingomyelin

beta =-0.281, p =0.143
Bacteroides



Summary

e MetOrigin 2.0 has integrated three analytical modes and
".”°ge eight distinct modules for advanced microbial metabolite

discrimination.

e The updated database and three new features including

Metabolite
o

Prmeai =0
o- 1s]

guick search, orthology analysis, and mediation analysis

expand the platform's versatility and functionality.

e MetOrigin 2.0 serves as a comprehensive web server for
microbiome-metabolome data integration, streamlining

the identification of microbial metabolites and their

origins.

e \Weblink: http://metorigin.met-bioinformatics.cn

Yu, Gang, Cuifang Xu, Xiaoyan Wang, Feng Ju, Junfen Fu, and Yan Ni. 2024. MetOrigin 2.0: Advancing
the Discovery of Microbial Metabolites and their Origins. iMeta 3: e246. https://doi.org/10.1002/imt2.246
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“IMeta” is a Wiley partner journal launched by iMeta Science Society in 2022, first impact factor (IF) 23.8 in 2024, ranking 2/165 in
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