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Abstract: [Objective] Lactobacillus paragasseri as a closely related species of L. gasseri, is
one of the important bacteria in the intestinal and reproductive tract. Our research team
previously found that L. paragasseri IMAU FBO017 had good tolerance to stomach acid and bile
salt. Therefore, we intended to analyze the genetic background of IMAU FBO0O17 from the
genome level, explore its functional gene characteristics, and dig into its potential probiotic
genes, thereby laying a genetic foundation for its development and utilization. [Methods] In
this study, the whole genome of IMAU FB017 was sequenced and assembled using Nanopore
and Illumina sequencing technologies, and the genomic sequences of 18 L. paragasseri strains
published by National Center for Biotechnology Information (NCBI) were combined for
comparative genomic analysis. Roary software was used to identify core gene sets and pan gene
sets. The Rapid Annotation using Subsystem Technology website was used for functional
annotation of the genome to explore the genomic characteristics of IMAU FBO17. [Results]
The results showed that IMAU FBO17 genome contained a ring chromosome and a plasmid,
and the size of the ring chromosome was 1 880 023 bp, with 34.90% of the guanine/cytosine
(G/C) content, containing 1 851 protein-coding sequences. The size of the plasmid was 43 639
bp, and the G/C content was 38.00%. A phylogenetic tree was constructed based on 903 core
genes identified from 18 L. paragasseri genome sequences. It was found that L. paragasseri
population formed three clades. Strain IMAU FBO017 belonged to clades I, which contained the
most strains (13 strains, about 68%), and the strains from the same source had no significant
aggregation trend. Functional annotation analysis found that the IMAU FB017 genome encoded
genes related to N-acetylgalactosaamine and galactosaamine utilization, as well as probiotic
genes related to oxalate catabolism, and contained a complete exopolysaccharide (EPS) gene
cluster and three acid and bile salt tolerance gene clusters corresponding to the phenotype.
[Conclusion] In this paper, the genetic background of IMAU FBO017 has been analyzed at the
genomic level, and the potential probiotic genes have been mined to provide references for its
development and utilization.
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Table 1 Basic information of 4 Lactobacillus gasseri strains and 19 Lactobacillus paragasseri strains

Organism name  Strain Size (Mb)  GC (%) CDS NCBI Refseq assembly  Isolate source

No.

Lactobacillus JV-V03 2.030 30 34.7 1845 GCA _005886075.1 Vagina

paragasseri JCM 53437 1.937 63 349 1721 GCA_003584685.1 Feces
NCTC13720 1.982 16 35.0 1782 GCA _900636895.1 Vagina
NCK1347 1.944 20 35.0 1709  GCA _009734365.1 Feces
10010951J 161003 B4 2.018 49 34.5 1826 GCA _015550525.1 Feces
JCM 1130 2.027 61 34.9 1855 GCA _003307255.1 Feces
ADH 2.013 40 34.9 1848 GCA 018588245.1 Feces
J1101004_170508 E2 1.915 18 34.7 1701 GCA_015552765.1 Feces
JCM 11657 1.932 89 34.9 1790 GCA _019972195.1 Miss
UBLG-36 1.980 60 34.8 1743  GCA_019459585.1 Vagina
JCM 5344 1.969 16 34.7 1825 GCA _003307295.1 Vagina
UMB6975 2.108 39 34.8 1932 GCA_007785845.1 Catheter
D6t1 180914 C1 1.997 14 34.8 1844 GCA_015560405.1 Feces
Indica 1.932 64 34.7 1653 GCA 010092655.1 Miss
UBLG-36 1.941 91 34.9 1766 GCA 014269295.2 Feces
UMB1065 1.805 80 35.2 1669 GCA 007785885.1 Catheter
UMBO0596 1.714 81 353 1576  GCA_007785945.1 Catheter
K7 1.994 16 34.8 1830 GCA _000406345.2 Feces
IMAU FBO017 1.963 66 349 1851 CP102851 Feces
IMAU FBO017 (plasmid) 43 639 38.0 54 CP102852 Feces

Lactobacillus ATCC 333237 1.894 36 353 1728 GCA _000014425.1 Miss

gasseri HL20 2.176 46 35.0 2035 GCA _017638885.1 Feces
DSM14869 1.951 55 35.0 1704 GCA _002287905.1 Vagina
CECT5714 1.907 79 35.0 1740 GCA _019192945.1 Breast milk
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Figure 4 Functional gene analysis of Lactobacillus paragasseri. Principal component analysis of functional

genes (A) and RAST functional annotation (B).
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Table 2 Genes encoded by N-acetyl-galactosamine and galactosamine utilization and oxalate catabolism of

IMAU FB017 and UBLG-36 (feces)

Subsystem feature counts Gene IMAU FB017 UBLG-36 (feces)
N-acetyl-galactosamine and galactosamine utilization aga 2 0

gam 3 1
Oxalate catabolism fre 1 1

oxc 1 1

oxlt 0 0

Numbers represent gene copy numbers.
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Figure 5 Lactobacillus paragasseri eps gene cluster analysis. Distribution of eps gene clusters (A) and

structure of eps gene cluster (B).
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