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Supplementary Materials

1. Materials and methods

1.1 Isolation and identification of Lactiplantibacillus plantarum strains

Pickle and faeces samples were collected and mixed with 30% sterile glycerinum. Then samples
were transported to laboratory as soon as possible and were kept in ultra-low temperature freezer
(-80°C) for later use. Samples were unfrozen and homogenized at low temperatures. Gradient
dilution was performed and the diluent was spread using Lactobacillus selective (LBS) agar
(Haibo, Qingdao). Then the LBS plates were incubated at 37°C under anaerobic conditions until
bacterial colonies grew. Plate streaking were performed twice to obtain single strains. Genome of
these strains were extracted with TIANamp Bacteria DNA Kit (TIANGEN, Beijing). Bacterial
16S rDNA was amplified with universal primers (27F and 1492R) and sequenced by Sangon
Biotech, Shanghai. The species of the strains were identified by aligning to the 16S rDNA
sequence entries using Basic Local Alignment Search Tool (BLAST) of the National Center for

Biotechnology Information (NCBI).16S rDNA sequences of the five strains used in the present

study were listed in section 2.7.
1.2 Primers for quantitative reverse transcriptionime PCR
Table S1 Primers for rat GPR41, GPR43 and GAPDH
Protein Primer
Forward 5" - TCTACCTAGGTCCCGTGTGG - 3’
GPRA41
Reverse 5" - GGTGTAGAGGCAGGAGAGG -3’
PR3 Forward 5" = GGCTTCGGCTTCTACAGCAGTATCT - 3’
Reverse 5" - TCCAAAGCACACCAGGAAATTAAGA - 3’
Forward 5" - CAGTGCCAGCCTCGTCTCAT - 3’
GAPDH
Reverse 5" - AGGGGCCATCCACAGTCTTC -3’

GPR: G protein-coupled receptor.

1.3 Detection parameters of GC-MS for short-chain fatty acids analysis

The initial oven temperature was 100°C and increased to 140°C at a rate of 7.5°C min’!. The
temperature was further increased to 200°C at a rate of 60°C min"! and remained for 3 min.
Helium was utilized as the carrier gas at a flow rate of 0.89 mL min!, and the column head
pressure was 62.7 kPa. The injector was set at 240°C. The injection mode was split and the ratio
was 10:1. For mass spectrometer, ion source temperature was 220°C, interface temperature was

250°C, and the scan range was from m/z 2 to 100.
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1.4 Morphology and immunohistochemistry

After euthanasia, ovaries and colon samples were immediately removed from the animals and
fixed with 4% paraformaldehyde and embedded in paraffin. The ovaries were sectioned at a
thickness of 4-5 um and stained with haematoxylin and eosin for microscopic examination. The
thickness of the granulosa cell layers was measured using Image Pro Plus 6.0 software (Media
Cybernetics, Rockville).

Deparaffinised colon tissue sections were treated with citrate buffer for antigen retrieval and
blocked with 3% H,0,. The slides were then blocked using 3% (w/v) bovine serum albumin for
30 min. A rabbit-derived primary antibody, anti-GPR41 (Affinity Biosciences Inc, OH), was used
at a dilution of 1:200. The slides were then incubated with a secondary antibody for 50 min and
stained with diaminobenzidine. They were then counterstained with haematoxylin and cleared
with xylene. Image Pro Plus 6.0 software was used to measure the integrated optical density of the
target protein.

2. Results

2.1 Overview of top 25 genera
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Figure S1 Heatmap of the top 25 abundant genera of individual rats. Con: control group; Let: letrozole group; Dia:
Diane-35 group.

2.2 PICRUSt analysis
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Figure S2 Differential microbial functions between groups. Phylogenetic Investigation of Communities by

Reconstruction of Unobserved States (PICRUSt) was performed based on the Kyoto Encyclopedia of Genes and

Genomes (KEGG) database. Con: control group; Let: letrozole group.

2.3 Ovary weight
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Figure S3 Ovary weight. Data are means with SD. #p < 0.05, #p < 0.01, ##p < 0.001 versus the control group; *p <
0.05, **p <0.01, ***p < 0.001 versus the letrozole group using a one-way ANOVA (or Kruskal-Wallis test). Con:

control group; Let: letrozole group; Dia: Diane-35 group.

2.4 PCoA analysis
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Figure S4 Principal coordinates analysis (PCoA) using the Bray—Curtis distance. Con: control group; Let: letrozole

group; Dia: Diane-35 group.

2.5 One-way ANOSIM test of microbiota between experimental groups

Table S2 Detailed results of one-way ANOSIM test between experimental groups in PCoA analysis.

Group Con Let Dia 591 CCFM1019 76L1 2514 61M2
R=0.11 R=0.64 R=0.02 R=0.52 R=0.26 R=0.27 R=0.29
Con p=0.15 p=0.01 p=0.38 p=0.01 p=0.04 p=0.06 p=0.02
R=0.11 R=0.76 R=0.49 R=0.82 R=0.48 R=0.51 R=0.57
Let p=0.15 p=0.01 p=0.01 p=0.01 p=0.01 p=0.01 p=0.01
. R=0.64 R=0.76 R=0.45 R=0.42 R=0.46 R=0.43 R=0.39
bia p=0.01 p=0.01 p=0.01 p=0.01 p=0.01 p=0.01 p=0.01
R=0.02 R=0.49 R=0.45 R=0.29 R=0.08 R=0.14 R=0.11
1 p=0.38 p=0.01 p=0.01 p=0.02 p=0.24 p=0.13 p=0.16
R=0.52 R=0.82 R=0.42 R=0.29 R=0.39 R=0.28 R=0.20
CCFM1019
p=0.01 p=0.01 p=0.01 p=0.02 p=0.02 p=0.04 p=0.06
R=0.26 R=0.48 R=0.46 R=0.08 R=0.39 R=-0.05 R=0.05
76L1 p=0.04 p=0.01 p=0.01 p=0.24 p=0.02 p=0.57 p=0.34
R=0.27 R=0.51 R=0.43 R=0.14 R=0.28 R=-0.05 R=-0.05
L p=0.06 p=0.01 p=0.01 p=0.13 p=0.04 p=0.57 p=0.61
R=0.29 R=0.57 R=0.39 R=0.11 R=0.20 R=0.05 R=-0.05
o1z p=0.02 p=0.01 p=0.01 p=0.16 p=0.06 p=0.34 p=0.61

Red number indicate significant difference between experimental groups (p < 0.05). Con: control group; Let:

letrozole group; Dia: Diane-35 group.

2.6 16S rDNA sequences of five Lp. plantarum strains

Lp. plantarum 591 (Preservation number: CCFM591)

CTATAATGCAGTCGACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTACATTT

GAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGAT
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AACACCTGGAAACAGATGCTAATACCGCATAACAACTTGGACCGCATGGTCCGAGCT
TGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAGATGGT
GGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCA
CATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCC
ACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTC
GTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACG
GTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGG
TGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTC
TGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAG
TGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAA
GAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGT
ATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCT
AAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCT
GGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGC
GGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACAT
ACTATGCAAATCTAAGAGATTAGACGTTCCCTTCGGGGACATGGATACAGGTGGTGC
ATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAAC
CCTTATTATCAGTTGCCAGCATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAA
CCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACAC
ACGTGCTACAATGGATGGTACAACGAGTTGCGAACTCGCGAGAGTAAGCTAATCTCT
TAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAAGTCGGAATCG
CTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACC
GCCCGTCACACCATGAGAGTTTGTAACACCCAAAGTCGGTGGGGTAACCTTTAGAAC
CAGCCGCTA

Lp. plantarum CCFM1019 (Preservation number: CCFM1019)
CTTAGCGGCTGGTTCTAAAGGTTACCCCACCGACTTTGGGTGTTACAAACTCTCATGG
TGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCG
CGATTACTAGCGATTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAG
AATGGCTTTAAGAGATTAGCTTACTCTCGCGAGTTCGCAACTCGTTGTACCATCCATT

GTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCT
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TCCTCCGGTTTGTCACCGGCAGTCTCACCAGAGTGCCCAACTTAATGCTGGCAACTGA
TAATAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGAC
GACAACCATGCACCACCTGTATCCATGTCCCCGAAGGGAACGTCTAATCTCTTAGATT
TGCATAGTATGTCAAGACCTGGTAAGGTTCTTCGCGTAGCTTCGAATTAAACCACATG
CTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACT
CCCCAGGCGGAATGCTTAATGCGTTAGCTGCAGCACTGAAGGGCGGAAACCCTCCAA
CACTTAGCATTCATCGTTTACGGTATGGACTACCAGGGTATCTAATCCTGTTTGCTAC
CCATACTTTCGAGCCTCAGCGTCAGTTACAGACCAGACAGCCGCCTTCGCCACTGGTG
TTCTTCCATATATCTACGCATTTCACCGCTACACATGGAGTTCCACTGTCCTCTTCTGC
ACTCAAGTTTCCCAGTTTCCGATGCACTTCTTCGGTTGAGCCGAAGGCTTTCACATCA
GACTTAAAAAACCGCCTGCGCTCGCTTTACGCCCAATAAATCCGGACAACGCTTGCC
ACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAAATAC
CGTCAATACCTGAACAGTTACTCTCAGATATGTTCTTCTTTAACAACAGAGTTTTACG
AGCCGAAACCCTTCTTCACTCACGCGGCGTTGCTCCATCAGACTTTCGTCCATTGTGG
AAGATTCCCTACTGCTGCCTCCCGTAGGAGTTTGGGCCGTGTCTCAGTCCCAATGTGG
CCGATTACCCTCTCAGGTCGGCTACGTATCATTGCCATGGTGAGCCATTACCCCACCA
TCTAGCTAATACGCCGCGGGACCATCCAAAAGTGATAGCCGAAGCCATCTTTCAAAC
TCGGACCATGCGGTCCAAGTTGTTATGCGGTATTAGCATCTGTTTCCAGGTGTTATCC
CCCGCTTCTGGGCAGGTTTCCCACGTGTTACTCACCAGTTCGCCACTCACTCAAATGT
AAATCATGATGCAAGCACCAATCAATACCAGAGTTCGTCGACTGCATGATAGA

Lp. plantarum 76L1(Preservation number: FSCDJY76L1)
CGGCTGGTTCCTAAAAGGTTACCCCACCGACTTTGGGTGTTACAAACTCTCATGGTGT
GACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGA
TTACTAGCGATTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAGAAT
GGCTTTAAGAGATTAGCTTACTCTCGCGAGTTCGCAACTCGTTGTACCATCCATTGTA
GCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCC
TCCGGTTTGTCACCGGCAGTCTCACCAGAGTGCCCAACTTAATGCTGGCAACTGATAA
TAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGAC
AACCATGCACCACCTGTATCCATGTCCCCGAAGGGAACGTCTAATCTCTTAGATTTAC

ATAGTATGTCAAGACCTGGTAAGGTTCTTCGCGTAGCTTCGAATTAAACCACATGCTC
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CACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTCC
CCAGGCGGAATGCTTAATGCGTTAGCTGCAGCACTGAAGGGCGGAAACCCTCCAACA
CTTAGCATTCATCGTTTACGGTATGGACTACCAGGGTATCTAATCCTGTTTGCTACCC
ATACTTTCGAGCCTCAGCGTCAGTTACAGACCAGACAGCCGCCTTCGCCACTGGTGTT
CTTCCATATATCTACGCATTTCACCGCTACACATGGAGTTCCACTGTCCTCTTCTGCAC
TCAAGTTTCCCAGTTTCCGATGCACTTCTTCGGTTGAGCCGAAGGCTTTCACATCAGA
CTTAAAAAACCGCCTGCGCTCGCTTTACGCCCAATAAATCCGGACAACGCTTGCCACC
TACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAAATACCGT
CAATACCTGAACAGTTACTCTCAGATATGTTCTTCTTTAACAACAGAGTTTTACGAGC
CGAAACCCTTCTTCACTCACGCGGCGTTGCTCCATCAGACTTTCGTCCATTGTGGAAG
ATTCCCTACTGCTGCCTCCCGTAGGAGTTTGGGCCGTGTCTCAGTCCCAATGTGGCCG
ATTACCCTCTCAGGTCGGCTACGTATCATTGCCATGGTGAGCCGTTACCTCACCATCT
AGCTAATACGCCGCGGGACCATCCAGAAGTGATAGCCGAAGCCATCTTTCAAACTCG
GACCATGCGGTCCAAGTTGTTATGCGGTATTAGCATCTGTTTCCAGGTGTTATCCCCC
GCTTCTGGGCAGGTTTCCCACGTGTTACTCACCAGTTCGCCACTCACTCAAATGTAAA
TCATGATGCAAGCACCAATCAATACCAGAGTTCGTTCGACTGC

Lp. plantarum 2514 (Preservation number: FCQHC25L4)
GGCTGGTTCCTAAAAGGTTACCCCACCGACTTTGGGTGTTACAAACTCTCATGGTGTG
ACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGAT
TACTAGCGATTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAGAAT
GGCTTTAAGAGATTAGCTTACTCTCGCGAGTTCGCAACTCGTTGTACCATCCATTGTA
GCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCC
TCCGGTTTGTCACCGGCAGTCTCACCAGAGTGCCCAACTTAATGCTGGCAACTGATAA
TAAG
GGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACC
ATGCACCACCTGTATCCATGTCCCCGAAGGGAACGTCTAATCTCTTAGATTTGCATAG
TATGTCAAGACCTGGTAAGGTTCTTCGCGTAGCTTCGAATTAAACCACATGCTCCACC
GCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTCCCCAG
GCGGAATGCTTAATGCGTTAGCTGCAGCACTGAAGGGCGGAAACCCTCCAACACTTA

GCATTCATCGTTTACGGTATGGACTACCAGGGTATCTAATCCTGTTTGCTACCCATAC
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TTTCGAGCCTCAGCGTCAGTTACAGACCAGACAGCCGCCTTCGCCACTGGTGTTCTTC
CATATATCTACGCATTTCACCGCTACACATGGAGTTCCACTGTCCTCTTCTGCACTCAA
GTTTCCCAGTTTCCGATGCACTTCTTCGGTTGAGCCGAAGGCTTTCACATCAGACTTA
AAAAACCGCCTGCGCTCGCTTTACGCCCAATAAATCCGGACAACGCTTGCCACCTAC
GTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAAATACCGTCAA
TACCTGAACAGTTACTCTCAGATATGTTCTTCTTTAACAACAGAGTTTTACGAGCCGA
AACCCTTCTTCACTCACGCGGCGTTGCTCCATCAGACTTTCGTCCATTGTGGAAGATT
CCCTACTGCTGCCTCCCGTAGGAGTTTGGGCCGTGTCTCAGTCCCAATGTGGCCGATT
ACCCTCTCAGGTCGGCTACGTATCATTGCCATGGTGAGCCGTTACCCCACCATCTAGC
TAATACGCCGCGGGACCATCCAAAAGTGATAGCCGAAGCCATCTTTCAAGCTCGGAC
CATGCGGTCCAAGTTGTTATGCGGTATTAGCATCTGTTTCCAGGTGTTATCCCCCGCTT
CTGGGCAGGTTTCCCACGTGTTACTCACCAGTTCGCCACTCACTCAAATGTAAATCAT
GATGCAAGCACCAATCAATACCAGAGTTCGTTCGACTTG

Lp. plantarum 61M2 (Preservation number: FZJTZ76L161M2)
GCTGGTTCCTAAAAGGTTACCCCACCGACTTTGGGTGTTACAAACTCTCATGGTGTGA
CGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATT
ACTAGCGATTCCGACTTCATGTAGGCGAGTTGCAGCCTACAATCCGAACTGAGAATG
GCTTTAAGAGATTAGCTTACTCTCGCGAGTTCGCAACTCGTTGTACCATCCATTGTAG
CACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCT
CCGGTTTGTCACCGGCAGTCTCACCAGAGTGCCCAACTTAATGCTGGCAACTGATAAT
AAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACA
ACCATGCACCACCTGTATCCATGTCCCCGAAGGGAACGTCTAATCTCTTAGATTTGCA
TAGTATGTCAAGACCTGGTAAGGTTCTTCGCGTAGCTTCGAATTAAACCACATGCTCC
ACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCCGTACTCCC
CAGGCGGAATGCTTAATGCGTTAGCTGCAGCACTGAAGGGCGGAAACCCTCCAACAC
TTAGCATTCATCGTTTACGGTATGGACTACCAGGGTATCTAATCCTGTTTGCTACCCAT
ACTTTCGAGCCTCAGCGTCAGTTACAGACCAGACAGCCGCCTTCGCCACTGGTGTTCT
TCCATATATCTACGCATTTCACCGCTACACATGGAGTTCCACTGTCCTCTTCTGCACTC
AAGTTTCCCAGTTTCCGATGCACTTCTTCGGTTGAGCCGAAGGCTTTCACATCAGACT

TAAAAAACCGCCTGCGCTCGCTTTACGCCCAATAAATCCGGACAACGCTTGCCACCTA
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CGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAAATACCGTCA

ATACCTGAACAGTTACTCTCAGATATGTTCTTCTTTAACAACAGAGTTTTACGAGCCG

AAACCCTTCTTCACTCACGCGGCGTTGCTCCATCAGACTTTCGTCCATTGTGGAAGAT

TCCCTACTGCTGCCTCCCGTAGGAGTTTGGGCCGTGTCTCAGTCCCAATGTGGCCGAT

TACCCTCTCAGGTCGGCTACGTATCATTGCCATGGTGAGCCGTTACCCCACCATCTAG

CTAATACGCCGCGGGACCATCCAAAAGTGATAGCCGAAGCCATCTTTCAAGCTCGGA

CCATGCGGTCCAAGTTGTTATGCGGTATTAGCATCTGTTTCCAGGTGTTATCCCCCGCT

TCTGGGCAGGTTTCCCACGTGTTACTCACCAGTTCTCCACTCACTCAAATGTAAATCA

TGATGCAAGCACCAATCAATACCAGAGTTCGTTCGACTT



