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Introduction

● Microbial metabolites are closely related to human health

● Microbial metabolites are encoded by core gene clusters (MGCs), which are tightly arranged and 

work together

● Microbial primary/secondary metabolite analysis tools are widely used with large and complex 

annotations

● To solve the problem of processing massive results, the gene cluster extraction tool BioMGCore has 

been well developed 

● The developed toolkit can help explore potential primary or secondary metabolites, greatly 

improving work efficiency



Highlights

https://github.com/xielisos567/BioMGCore



Overview of the workflow

Mainly two steps: annotation of microbial primary/secondary metabolites and running the BioMGCore toolkit.

https://github.com/xielisos567/BioMGCore

Batch extract core MGCs from annotations:

(1) Accurately identify and extract designated 

functional gene clusters

(2) Add source information for taxonomic groups

(3) Batch statistics for predicting secondary 

metabolites

(4) Simultaneous extraction of nucleotides/amino acids



Running the BioMGCore toolkit

BioMGCore toolkit running logic:

(1) Keyword matching logic

(2) The principle of proximity of genes in MGCs

BioMGCore toolkit extraction:

(1) Extract according to the gutSMASH annotations

(2) Extract based on antiSMASH annotations

(3) Add taxonomic information



Case 1: Microbial analysis workflows

Table S1. Statistical analysis of antiSMASH annotations with the BioMGCore toolkit

Running code：
python3 antiSTAT.py -i data_path_antiSMASH_annotation -o ./statistics.xlsx

(1) At least 1266 (/1520) bacteria had 

the potentials to synthesize secondary 

metabolites, with intact MGCs being 

detected in their genomes.

(2) Functional MGCs for synthesizing 

cyclic lactone autoinducers have the 

highest proportion (31.22%) among all 

MGCs and coexist with other secondary 

metabolite genes.



Case 2: Microbial analysis workflows

Table S2. Analysis of gutMASH annotations with the BioMGCore toolkit

(1) A total of 3541 (/25,755) bacterial strains 

carried intact caiTABDE gene cluster, mainly 

belonging to Escherichia coli and Salmonella 

enterica, both members of the Firmicutes phylum.

(2) A species-specific database of caiTABDE gene 

cluster was constructed , which was helpful for 

targeted therapy of CVDs.



Summary

❑ In this study, we introduced a user-friendly toolkit designed specifically for 

the study of microbial primary/secondary metabolites - BioMGCore.

❑At present, BioMGCore can identify and extract core functional gene clusters, 

and support analysis and statistics based on different taxonomic groups.

❑BioMGCore has been well applied in microbiomic analysis with high accuracy. 

The tool will continue to be upgraded to meet users' needs for standardized 

and personalized microbiomic analysis.

❑ Website: https://github.com/xielisos567/BioMGCore
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iMeta: Integrated metaomics to understand the biology, med and environment

“iMeta” launched in 2022 by iMeta Science Society, impact factor (IF) 33.2, ranking top 65/22249 in world and 2/161 in the 

microbiology. It aims to publish innovative and high-quality papers with broad and diverse audiences. Its scope is similar to Cell,

Nature Biotechnology/Methods/Microbiology/Medicine/Food. Its unique features include video abstract, bilingual publication, and 

social media with 600,000 followers. Indexed by SCIE/ESI, PubMed, Google Scholar etc.

“iMetaOmics” launched in 2024, with a target IF>10, and its scope is similar to Nature Communications, Cell Reports,

Microbiome, ISME J, Nucleic Acids Research, Briefings in Bioinformatics, etc. 

“iMetaMed” launched in 2025, with a target IF>15, similar to Med, Cell Reports Medicine, eBioMedicine, eClinicalMedicine etc.

Society: http://www.imeta.science  
Publisher: https://wileyonlinelibrary.com/journal/imeta 

iMeta: https://wiley.atyponrex.com/journal/IMT2 
Submission: iMetaOmics: https://wiley.atyponrex.com/journal/IMO2 
                     iMetaMed: https://wiley.atyponrex.com/journal/IMM3  
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