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Probiotic Characteristics of Lactobacillus salivarius S54 Strain Based
on Genome-wide Analysis and Phenotypic Demonstration
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Abstract: Objective: This study aimed to investigate Lactobacillus salivarius S54, a strain isolated from buffalo milk with
potential probiotic properties, through whole-genome sequencing and phenotypic validation to systematically evaluate its
safety, tolerance, and probiotic characteristics, thereby providing a theoretical basis for developing novel probiotic products.
Methods: The complete genome of the strain was sequenced using third-generation sequencing technology. Antibiotic resis-
tance genes and virulence factor genes were screened using the CARD and VFDB databases to assess its safety. Secondary
metabolite biosynthesis gene clusters were predicted via genome mining tools. Functional annotation and tolerance-related
gene analysis were performed using databases such as KEGG. In vifro experiments, including gastrointestinal fluid toler-
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ance, antibacterial activity, antioxidant capacity, and prebiotic utilization assays, were conducted to validate its probiotic

properties. Results: The genome of Lactobacillus salivarius S54 consisted of a circular chromosome of 1980939 bp with a

GC content of 33.04%, and a predicted plasmid of 168151 bp. No known pathogenic virulence factors or antibiotic resis-

tance genes were detected. A gene cluster encoding antimicrobial and antioxidative secondary metabolites was identified.

Functional annotation revealed multiple genes associated with tolerance, and in vitro experiments confirmed its strong an-

tibacterial and antioxidant activities. The strain exhibited high tolerance to high temperatures and gastrointestinal fluids, as

well as the ability to utilize common prebiotics for growth. Conclusion: Lactobacillus salivarius S54 demonstrates favor-

able probiotic properties and a high safety profile, making it a promising candidate for the development of probiotic formu-

lations or fermented dairy products, with significant potential for future applications.

Key words: strain screening; Lactobacillus salivarius; whole genome sequencing; gene function annotation; probiotic properties
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23S rRNA 53348 7. 7.8 1, 3 22 4~ (F+L 1),

1 ORI S54 AR AFE

Table 1 Genomic characteristics of Lactobacillus salivarius S54
i Bkt
FEHR I 1980939 bp
GCHi 33.04%
SRR 1
FRLR /N 168151 bp
HHEITH 7670 bp
BEIFFE I 0.39%
Ynh I R 1901
i R A 1739778 bp
R LR T B 915 bp
tRNA¥ 78
rRNA%IE 22
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Fig.2 GO functional annotation classification statistical chart
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Fig.3 KEGG annotation classification statistical chart
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Table 2 Prediction of partial tolerance related genes

gene ID Fk [ /it Hrtig
GE000135 S F1E{HHsp33 A
GE000296 fF{RZE F GroES A
GE000297 152 -1 GroEL A
GE000836 43 Ff11BDnal T A
GE000837 43 FHE{EDnak iR
GE000838 43 FHHRGrpE A
GE000109 H ¥ %52 -2 [fizges
GE000552 Na':H ¥ [m 4518 8 1 i
GE000624 Na":H'#¥i [m) %128 H it
GE000894 AR H SRR K [EpEEN
GE001824 AR H SRR K S it L

1.4+

1.2

1.0

#m 0.8

= 0.6

0.4

0.2

0 2 4 6 8 1012 14 16 18 20 22 24 26
il (h)
Bl 7 ERFLITE S54 A K ik

Fig.7 Growth curve of Lactobacillus salivarius S54
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Fig.8 Gastric juice tolerance ability of
Lactobacillus salivarius S54
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Fig.9 Intestinal fluid resistance ability
of Lactobacillus salivarius S54
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Table 3 Thermostability of Lactobacillus salivarius S54

BRI LR PA PTG TETEH
H#(CFU/mL) c) H#(CFU/mL) (%)
2.97+0.64x10° 45 3.9+0.26x10° 131.46+8.92°
2.97+0.64x10° 50 2.33+0.21x10° 78.65+7.02°
2.97+0.64x10° 55 2.4+0.26x107 0.8120.00°

e R RING 30 B B 25, P<0.05, #4[F.
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Fig.10 Effects of different prebiotics on the proliferation
of Lactobacillus salivarius S54
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Fig.12 Self-aggregating ability of Lactobacillus salivarius S54
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Table 4 In vitro antibacterial activity of Lactobacillus
salivarius S54

BORTE MEEER(mm)  WERE  BURENR
I DR 20.60+1.13° - G
i RilaN) 20.60+0.72° - G
R ESUA NN 20.000.00% TR G
S ORE R 18.930.66" EE— G'
W i K AT 18.87+0.53 R G

e+ T B AR <S mm, ++: I EAR N 5~10 mm, +++: 105 B AR
H10~15 mm, ++++: PGP A2 =15 mm, — JCHHIFER
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Xt DPPH. ABTS Ffl1¥2 A fi A9 %5 BR =408 13 Jr
Ne ZERFINZ M EA DT P TEILRE T, R
X E AL, HOUE BR R E iA 89.38%, IMiXT ABTS™
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Fig.13  Antioxidant capacity of Lactobacillus salivarius S54
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