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Supplement Material

Gene Primer

16S rRNA F:GGAGTACGGTCGCAAGATTAAA
R:
CTAGCGGATTCTCTCAATGTCAA

CagA F:ATGCCGCCTTTTTCACAACC
R:CTGCTTGAATGCGCCAAACT

IL-6 F:CACTGGTCTTTTGGAGTTTGAG

R:GGACTTTTGTACTCATCTGCAC

Supplementary Table 1 Primer of 16S rRNA, CagA and IL-6. F indicates pre-primer, and R indicates pro-primer.



Name Species Percent identity Gender Age
LG-1 Lactobacillus gasseri 99.51% Male 48
LG-2 Lactobacillus gasseri 98.61% Female 33
LG-3 Lactobacillus gasseri 99.71% Female 45
LG-4 Lactobacillus gasseri 99.71% Female 51
LG-5 Lactobacillus gasseri 98.11% Female 44
LG-6 Lactobacillus gasseri 99.71% Male 56
LG-8 Lactobacillus gasseri 99.61% Male 31
LPG-9 Lactobacillus gasseri 99.79% Male 43
LO-1 Lactobacillus oris 99.50% Female 34
LO-2 Lactobacillus oris 99.47% Female 59
LV-1 Lactobacillus vaginalis 99.14% Male 35




LP-1 Lactobacillus plantarum 97.12% Male 56

Supplementary Table 2. Information of isolated Lactobacillus strains. A total of 12 Lactobacillus strains were isolated from the gastric mucosa
of 12 healthy donors, consisting of 7 men and 5 women, with a median age of 44.6. None of them had Helicobacter pylori (H. pylori) infection.

The percent identity represents the result of the blast with 16S rRNA sequencing.



Strains Esculoside Cellobiose Maltose  Mannitol Salicin Sorbitol Saccharose Raffinose

ATCC53103 + + + + + + + -
LG-1 + + + + + - + -
LG-2 + + + + + - + -
LG-3 + + + + + - + -
LG4 + + + + + - + -
LG-5 + + + + + - + -
LG-6 + + + + + - + -
LG-8 + + + + + - + -

LPG-9 + + + + + - + -
LO-1 + + + + + + + +
LO-2 + + + + + + + +

LP-1 + + + + + + + +




LV-1 + + + + +

LRX-01 + + + + +

Supplementary Table 3 Results of sugar fermentation test of isolated Lactobacillus strains.



Blood index Control LPG-9 P value
White blood cell count(10"9/L) 2.233 £1.004 3.667 £ 0.6888 0.3043
Lymphocytes (10"9/L) 1.433 +0.4096 2.4+0.4702 0.1090
Red blood cell count (10"12/L) 8.997 + 0.6067 9.170 + 0.499 0.8071
Hemoglobin (g/L) 125 +10.15 93.75 +£42.86 0.1062
Platelets (10"9/L) 232.3+144.9 431.3 £104.6 0.6851

Supplementary Table 4 Routine blood indices analysis of mice in the acute animal toxicity experiment with LPG-9 (n=3).



Attribute Value

Genome size (bp) 1,974,286
Number of contigs 2

DNA G + C content (%) 3491
Gene number 1,890
Total Gene size (bp) 1,773,453
Average Gene Length (bp) 938

Total repetitive sequence length 5,560

(bp)

Repetitive sequence content (%)  0.28

rRNA 15
tRNA 55
CRISPR arrays 4
Prophage 4

Supplementary Table 5 General genome features of LPG-9.
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Supplementary Fig. 1. Identification process of human gastro-derived lactobacillus. The results of

colonial morphology, growth kinetics and Gram staining with Lactobacillus strains (A: LG-1; B:



LG-2; C: LG-3; D: LG-4; E: LG-5; F: LG-6).
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Supplementary Fig. 2. Identification process of human gastro-derived Lactobacillus. The results



of colonial morphology, growth kinetics and Gram staining with Lactobacillus strains (A: LG-8; B:

LPG-9; C: LO-1; D: LO-2; E: LV-1; F: LP-1).
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Supplementary Fig. 3. Antibiotic sensitivity. A: Penicillin; B: Cephalothin; C: Gentamicin. If the

diameter of the inhibition zone was larger than the standard value (penicillin is more than 29mm,

cephalosporin is more than 18mm, gentamicin is more than 15mm), the bacteria was considered

sensitive to the drug, otherwise was resistant. All the 12 strains of isolated Lactobacillus and LGG

tested in this study were sensitive to penicillin and cephalosporin.



Supplementary Fig.4. Safety evaluation of LPG-9. The whole blood of C57 (n=3) was spread on

MRS agar. No bacterial colony was found in control groups (A) or LPG-9 groups (B).
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Supplementary Fig. 5. The homeostasis effect of gastric flora and whole genome sequencing

with LPG-9. (A) LEfSe analysis of Gastric bacteria in mice. (B) Relative abundance levels of

predicted gene functions related to KEGG pathways.



A eggNOG Function Classification of Consensus Sequence

B A: RNA processing and modification [0~0%]

B 8: Chromatin structure and dynamics (0~0%]

B C: Energy production and conversion [53~3 3%]

¥ D: Cell cycle control, cell division, chromosome pariitioning [19~1.18%]
B E- Amino acid transport and metabolism [93-5.79%]

¥ F Nucleotide transport and metabolism [58~3.61%]

B G: Carbohydrate transport and metabolism [182~11.33%]

B H: Coenzyme transport and metabolism [30~1.87%]

B I Lipid transport and metabolism [33~2.05%]

B J: Translation, ribosomal structure and biogenesis [139~8 66%]
B K Transcription [111~6.91%]

B L Replication, recombination and repair [126~7.85%]

B M Cell wallmembrane/envelope biogenesis [90~5.6%]
B N Cell motility [2~0.12%]
B O: Postiransiational modification, protein tunover, chaperones [43~2.68%]
B P: Inorganic ion transport =nﬁ metabolism [78~4.86%]
Ea is, ransport and [7~0.44%]
¥ R: General function prediction only [153~9 53%]
B S: Function unknown [279-17 37%]
¥ T Signal transduction mechanisms [35~2.18%]
B U intracellular trafficking, secretion, and vesicular transport [19~1.18%]
B V. Defense mechanisms [56~3 49%)
. I . B W: Extraceliutar structures [0~0%]
B ¥ Nuclear structure [0~0%)]

W Z: Cytoskeleton [0~0%]

Frequency

ABCDETFGHIJKLMNOPAGRSTUV WY Z
Function Class

GH 4588 % CBM 47 %

AA3E2%

PL 11T%

Nr Homologous Species Distribution

Laciobacillus paragasseri[50.66%]
Lactobacillus[41.26%]
Lactobacillus gasseri[4.94%]
Lactobacillus acidophilus[0.90%]
Lactobacillus reuteri[0.37%]
Lactobacillus johnsonii[0.32%]
Laciobacillaceae[0.21%]
Lactobacillus taiwanensis[0.16%)]
Terrabacteria group[0.16%]
Lactobacillus ponfis[0.11%]
Other]0.90%)
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Supplementary Fig. 6. Whole genome sequencing with LPG-9. (A) Statistical map of functional

classification of eggNOG functional genes. (B) Proportion plot of carbohydrate enzyme

distribution. (C) Nr homologous species distribution. Different colors represent different species,

reflecting the species distribution of the aligned sequences in the Nr database.



MT505594 1:2-1476 Lactobacillus gasseri strain 4826 16S ribosomal RNA gene partial sequence
MT510264.1:3-1470 Lactobacillus gasseri strain 5176 16S ribosomal RNA gene partial sequence
LG-7
MN435855.1:10-1480 Lactobacillus gasseri strain SL41-3 16S ribosomal RNA gene partial sequence
MN396621.1:2-1472 Lactobacillus gasseri strain MVS25 16S ribosomal RNA gene partial sequence
MN258931.1:2-1472 Lactobacillus gasseri strain LGS22 16S ribosomal RNA gene partial sequence
LC638730.1:19-1489 Lactobacillus paragasseri JCM 1130 gene for 16S rRNA partial sequence
JQB05680.1:7-1477 Lactobacillus gasseri strain IMAUFB062 16S ribosomal RMA gene partial sequence
MT463414.1:10-1480 Lactobacillus gasseri strain 5110 16S ribosomal RNA gene partial sequence
’7 MTE13618.1:4-1464 Lactobacillus gasseri strain 3324 165 ribosomal RNA gene partial sequence
= MT510288.1:7-1471 Lactobacillus gasseri strain 5434 165 ribosomal RNA gene partial sequence
\?E CP040500.1:1647506-1648970 Lactobacillus paragasseri JV-V03 chromosome complete genome
100 AP018549.1:1601256-1602720 Lactobacillus paragasseri JCM 5343 DNA complete genome
CP043924.1:473668-475138 Lactobacillus paragasseri strain NCK1347 chromosome

Supplementary Fig. 7. Phylogenomic analysis of LPG-9. Phylogenetic relationship between

LPG-9 and other L. gasseri and L. paragasseri strains. Phylogenetic tree construction was based on

the pairwise sequence similarities of the 16S rRNA sequences mined from the complete

representative genome sequences and draft genome sequence of LPG-9. Minimum evolution

phylogenetic dendrogram shows relationships of representative 16S rRNA gene sequences of LPG-

9 among closely related species. Numbers at branch points depict bootstrap support based on this

study.



