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Introduction

✓ Structural variants (SVs) are highly variable segments of microbial genomes, that exhibit 

significant between‐individual variability versus high within‐individual stability in the 

metagenomic genomes, and can therefore serve as a personalized “microbiome fingerprint” to 

distinguish metagenomic samples belonging to the same or different individuals.

✓ Identification of metagenomic SVs is mostly performed by short‐read‐based metagenomic

profiling, which limits their detection accuracy. Rapid advancements in long‐read sequencing

technology, however, make it possible to produce reads of several thousand base pairs, even

reaching up to 2 Mbp in length for Nanopore Technology.

✓ In recent years, a growing number of microbiome researchers have combined Nanopore long

reads and Illumina short reads, resulting in more complete microbial genomes, resolving

complex regions such as tandem repeats and large SVs, and providing unprecedented potential

for SV profiling.

✓ The profiling of the metagenomic SVs regularly requires a series of complex analyses that are

both time‐consuming and parameter‐heavy, plus millions of sequencing data being used as the

source input, demanding a workflow that is high efficiency, traceable, and flexible.



Results



Results

✓ High flexibility and expansibility

✓ Efficient execution

✓ Traceability and transparency

(A) The only input argument (the “config.ini” file) of the main program. The 

red fonts indicated the parameters that need to be modified for different 

projects, while annotation information, marked by '#' at the beginning of the

line, is indicated in green fonts. 

(B) The main program (call_SVs_procedure.py). (C) The main program generates

shell scripts, executes the running process, and produces the resulting scripts. An

illustrative example is provided for step 12 (KEGG enrichment analysis),

highlighted with red boxes. KEGG stands for Kyoto Encyclopedia of Genes and

Genomes, while SV represents structural variant.



Results

A simplified example of the human gut microbiome.

(A) Number of SVs (including insertions, deletions,

duplications, and translocations) in Anaerobutyricum hallii 

of the T1 and T2 groups. ***Wilcoxon test, p < 0.05. 

(B) Distribution of SVs on genes in reference genome of A. 

hallii. The gray circle denotes the reference genome, with 

the T1 group inside the circle and the T2 group outside.

The result of functional enrichment of SV‐affected genes, 

including the number of genes (C) and the corresponding ko 

ID (D) mapped to each functional pathway based on KEGG; 

metabolism‐related pathways account for six of them; p 

values were from Fisher's test.



Summary
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✓ A bioinformatic pipeline MetaSVs to integrate Nanopore long reads and Illumina short 

reads is provided, capable of conducting metagenomic structural variant (SV) analyses.

✓ The detailed description of each step of the microbial SV pipeline is illustrated by a 

simplified example of the human gut microbiome.

✓ This pipeline will help beginners learn how to conduct microbial SV analyses and 

enable experienced scientists to improve their efficiency.

✓ GitHub link：https://github.com/Wlab518/SV_procedure
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