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(I) PhyloMint
Phylogenetically-adjusted Metabolic Interaction indices

Complementarity Index (MIcomplementarity)

Competition Index (MIcompetition)

[Recommended: RMT, Z-score]

(II) SMETANA
species metabolic interaction analysis

Metabolic Interaction Potential (MIP)

Metabolic Resource Overlap (MRO)

[Recommended: Z-score]

(III) Metabolic Distance (pFBA)
Parsimonious Flux Balance Analysis

Metabolic Distance (MD)

[Recommended: RMT, Z-score]

Microbe-metabolite bipartite network

Metabolic interaction network

https://inap.denglab.org.cn/

An overview of the schematic design and implemented tools of metabolic interaction network analysis of iNAP 2.0. Users

can start from genome or protein sequence to reconstruct genome‐scale metabolic models and proceed to multiple analyses.

https://inap.denglab.org.cn/


Highlights

1. The updated integrated network analysis 

pipeline (iNAP 2.0) is an advanced platform 

that facilitates the calculation of various 

metabolic complementarity and competition 

indices, including the PhyloMint index, 

SMETANA, and metabolic distance, as well 

as the construction and analysis of 

metabolic interaction networks.

2. Innovatively, iNAP 2.0 uses the random 

matrix theory (RMT) approach to determine 

the threshold for metabolic interaction 

networks.

3. PhyloMint PTM in iNAP 2.0 allows users to 

view potentially transferable metabolites 

between microbial interactions and 

integrate them as network nodes to 

construct a microbe-metabolite bipartite 

network alongside the microbial interaction 

network.



iNAP2.0 Section I: Prepare genome-scale metabolic models

Step 1：Prokka

Step 2：CarveMe

Step 3：Gap filling - CarveMe



iNAP2.0 Section II: Infer pairwise interactions of GSMMs

Core function: Find PhyloMint PTMPhyloMint

SMETANA

Metabolic distance



iNAP2.0 Section III: Construct metabolic interaction networks

Newly added
Kolmogorov-Smirnov test RMT method

Z-score outlier detection for network cutoff



iNAP2.0 Analyze metabolic interaction networks 
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An example of the application of iNAP2.0

https://www.nature.com/articles/s41467-024-52532-x

The survival strategies of thermophilic bacteria 

in hot spring environments and changes in 

community network structure were analyzed by 

combining the microbial metabolic 

complementarity network with the co-occurrence 

network.

The relevant results were published in Nature 

Communications.



Conclusion

❑ Here, we introduced the updated iNAP2.0, whose main function is 

to integrate metabolic interaction analysis based on metagenomic 
sequencing data into molecular ecological networks；

❑ The updated iNAP2.0 has added 20 new tools, allowing users to 
build and analyze metabolic interaction networks；

❑ the platform is open for registration, allowing users to upload data 

for de novo analysis or start analysis using intermediate data, and 

the platform provides corresponding demo data for researchers to 
learn and use；

❑ iNAP 2.0 website：https://inap.denglab.org.cn/
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iMeta: Integrated meta-omics to change the understanding of the biology and environment

“iMeta” is a Wiley partner journal launched by iMeta Science Society in 2022, receiving its first impact factor (IF) of 23.7 in 2024, 

ranking 2/165 in the microbiology field. It aims to publish innovative and high-quality papers with broad and diverse audiences. Its 

scope is similar to Nature Biotechnology, Nature Microbiology, and Cell Host & Microbe. Its unique features include video abstract, 

bilingual publication, and social media dissemination, with more than 500,000 followers. It has published 200+ papers and been cited 

for 4000+ times, and has been indexed by ESCI/WOS/JCR, PubMed, Google Scholar, and Scopus.

“iMetaOmics” is a sister journal of “iMeta” launched in 2024, with a target IF>10, and its scope is similar to Microbiome, ISME J, 

Nucleic Acids Research, Briefings in Bioinformatics, Bioinformatics, etc. All contributes are welcome!

Society: http://www.imeta.science  

Publisher: https://wileyonlinelibrary.com/journal/imeta 

Submission: https://wiley.atyponrex.com/journal/IMT2

https://wiley.atyponrex.com/journal/IMO2 

office@imeta.science

imetaomics@imeta.science 

Promotion Video

iMetaScience

iMetaScience

https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2023
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
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