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when ingested in sufficient quantities, and their beneficial effects have been widely recognized.

However, the probiotic function of probiotics is strain-specific. As more and more emerging

technologies are introduced into the research on probiotics, the screening of probiotics with

specific functions according to individual needs has become a research hotspot. Conventional

probiotic screening methods have limitations and cannot meet the current demand for precision

medicine. Therefore, a bottom-up precision screening strategy for probiotics based on

phenotyping, genotyping, and target is of great practical significance. This article discusses the

theoretical basis, methods, and technologies of accurate screening of probiotics from

phenotype, genotyping, and target, and the application and safety evaluation of probiotics,

aiming to provide reference for the accurate screening of probiotics.

Keywords: precision probiotics; strain screening; safety evaluation; genotyping
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Figure 1 Screening method of precision probiotics.
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Table 1 Precision probiotics and their applications
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Strains Key findings

References

Lactobacillus acidophilus
AM13-1

No virulence factors or toxin genes with experimentally verified were found in the [33]
genome of strain AM13-1. Besides, a number of probiotic-related genes were

predicted from the Lactobacillus acidophilus AM13-1 genome, such as cbh, atpA-D,
and dItD, with functions related to cholesterol-lowering and acid resistance

Bifidobacterium animalis subsp.
lactis BL-99

Discovered by metabolomics and metagenomics analysis that BL-99 promoted the [51]
accumulation of SCFA-producing microbiota and the increase of SCFA levels in

stool and serum, which may account for the increase of serum gastrin level. BL99
has potential applications in improving symptoms of functional dyspepsia

Bifidobacterium longum

Bifidobacterium longum can improve functional constipation (FC) by [53]

increasing intestinal utilization of arabinose

Lactobacillus acidophilus

Lactobacillus acidophilus exhibits anti-tumor effects in mice by secreting [58]

valeric acid. Probiotic supplementation is a potential preventive measure for
non-alcoholic fatty liver disease-associated hepatocellular carcinoma

(NAFLD-HCC)
Sreptococcus salivarius 12

During radiotherapy, SsK12 inhibited conditionally pathogenic bacteria and [59]

enriched oral commensal bacteria, significantly reducing the incidence,
duration, and duration of oral mucositis, and had a good safety profile

Faecalibacterium prausnitzi

Faecalibacterium prausnitzi represented the most active species contributing [60]

to butyrate synthesis via the acetyl-CoA pathway. In the long run, probiotics
with high taxonomic diversity consisting of well characterized strains could
replace fecal microbiota transplantation (FMT) to avoid the costly screening
of donors and the risk of transferring unwanted genetic material
Lacticaseibacillus paracasei MI29 The newly isolated MI29 strain can activate host defense immunity and [61]
prevent infections caused by the influenza virus through the gut-lung axis

Lacticaseibacillus casei Shirota

The intake of Lacticaseibacillus casei Shirota does not affect the efficacy of  [62]

lovastatin and slows down the inflammatory response of the liver

Lactiplantibacillus plantarum
L-arginine biosynthesis

Lactiplantibacillus plantarum colonizes the gut microbiome and contributes to [63]

http://journals.im.ac.cn/actamicrocn
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