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Table 1: Primer sequences used for qRT-PCR
	Mice primer
	

	Actin-F
	CATTGCTGACAGGATGCAGAAGG

	Actin-R
	TGCTGGAAGGTGGACAGTGAGG

	Cdh1-F
	TCCTTGTTCGGCTATGTGTC

	Cdh1-R
	GGCATGCACCTAAGAATCAG

	Ocln-F
	TTGAAAGTCCACCTCCTTACAGA

	Ocln-R
	CCGGATAAAAAGAGTACGCTGG

	ZO-1-F
	GTTGGTACGGTGCCCTGAAAGA

	ZO-1-R
	GCTGACAGGTAGGACAGACGAT

	MUC2-F
	AGGGCTCGGAACTCCAGAAA

	MUC2-R
	CCAGGGAATCGGTAGACATCG

	IL-10-F
	CGGGAAGACAATAACTGCACCC

	IL-10-R
	CGGTTAGCAGTATGTTGTCCAGC

	TNF-α-F
	GGTGCCTATGTCTCAGCCTCTT

	TNF-α-R
	GCCATAGAACTGATGAGAGGGAG

	IL-6-F
	TACCACTTCACAAGTCGGAGGC

	IL-6-R
	CTGCAAGTGCATCATCGTTGTTC

	IL-12-F
	CTGTGCCTTGGTAGCATCTATG

	IL-12-R
	GCAGAGTCTCGCCATTATGATTC

	IL-1β-F
	TGGACCTTCCAGGATGAGGACA

	IL-1β-R
	GTTCATCTCGGAGCCTGTAGTG

	IFN-γ-F
	ATGAACGCTACACACTGCATC

	IFN-γ-R
	CCATCCTTTTGCCAGTTCCTC

	Human primer
	

	Actin-F
	CACCATTGGCAATGAGCGGTTC

	Actin-R
	AGGTCTTTGCGGATGTCCACGT

	Cdh1-F
	GTCTTTGACTCCTTGCTGAATCTG

	Cdh1-R
	CACCTCATCGTCTTCCAAGCAC

	ZO-1-F
	GTCCAGAATCTCGGAAAAGTGCC

	ZO-1-R
	CTTTCAGCGCACCATACCAACC

	HMOX1-F
	CCAGGCAGAGAATGCTGAGTTC

	HMOX1-R
	AAGACTGGGCTCTCCTTGTTGC

	Bacteria primer
	

	EUB1114-F
	CGGCAACGAGCGCAACCC

	EUB1221-R
	CCATTGTAGCACGTGTGTAGCC

	Sg-L.reu-F
	GAACGCAYTGGCCCAA

	Sg-L.reu-R
	CATTGCTACCCACTTCCTTTACGTCCATTGTGGCCGATCAGT

	beta-N-acetylhexosaminidase-F
	CTGGCTAAAAACGCCATCCG

	beta-N-acetylhexosaminidase-R
	GGTACTGTTCCTCCAACCCG

	alpha-N-acetylglucosaminidase-F
	TGGCTGTGTACAGGAAGCAG

	alpha-N-acetylglucosaminidase-R
	CGGGAATCACCCCAATCCAA
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Figure S1. Physicochemical characterization of L. reuteri-CMVs. 
[bookmark: OLE_LINK421][bookmark: OLE_LINK422][bookmark: OLE_LINK425][bookmark: OLE_LINK426][bookmark: OLE_LINK423][bookmark: OLE_LINK424][bookmark: OLE_LINK427][bookmark: OLE_LINK428][bookmark: OLE_LINK429][bookmark: OLE_LINK430][bookmark: OLE_LINK431][bookmark: OLE_LINK432](A) Morphology of L. reuteri-CMVs. (B) The size distribution of L. reuteri-CMVs. (C) The zeta potential of L. reuteri-CMVs. (D) Changes in size of L. reuteri-CMVs in PBS (a), stomach-like solution (b), and intestine-like solution (c). (E) The fluorescence signals emitted by Dil-labeled L. reuteri-CMVs in PBS (a), stomach-like solution (b), and intestine-like solution (c). (F) The lipidomic component analysis of L. reuteri-CMVs. (G) The protein composition profiles in L. reuteri-CMVs and L. reuteri. (H) The top 43 proteins in L. reuteri-CMVs.


























Figure S2
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[bookmark: OLE_LINK603][bookmark: OLE_LINK604][bookmark: OLE_LINK458][bookmark: OLE_LINK459][bookmark: OLE_LINK460][bookmark: OLE_LINK461][bookmark: OLE_LINK683][bookmark: OLE_LINK684]Figure S2.  Oral administration of L. reuteri-CMVs and L. reuteri has similar effects on the retardation of DSS-induced colitis. 
[bookmark: OLE_LINK497][bookmark: OLE_LINK498][bookmark: OLE_LINK503][bookmark: OLE_LINK504][bookmark: OLE_LINK440][bookmark: OLE_LINK441][bookmark: OLE_LINK468][bookmark: OLE_LINK469][bookmark: OLE_LINK462][bookmark: OLE_LINK463](A) Schematic diagram for the treatment of DSS-induced C57BL/6 colitis mice. (B) Daily body weight over 7 days. (C) DAI scores. (D) Photographs of colons. (E) Colon length. (F) H&E staining for colons. (G) Histological scores. Data are mean ± SEM (n=5). *p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001; ns, non-significance. 
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[bookmark: OLE_LINK611][bookmark: OLE_LINK612]Figure S3.  L. reuteri-CMVs alleviate DSS-induced colitis in IL-10-/- mice. 
[bookmark: OLE_LINK499][bookmark: OLE_LINK500][bookmark: OLE_LINK501][bookmark: OLE_LINK502][bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK77][bookmark: OLE_LINK78](A) Schematic illustration for the administration regimen of DSS-induced colitis in IL-10-/- C57BL/6 mice. (B) Daily body weight over 6 days. (C) DAI scores. (D) Photographs of colons. (E) Colon length. (F) H&E staining for colons. (G) Histological scores. (H) The mRNA expression levels of pro-inflammatory cytokines (TNF-α, IL-6, IL-1β, IL-12, and IFN-γ). Data are mean ± SEM (n=5). *p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001; ns, non-significance.
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[bookmark: OLE_LINK605][bookmark: OLE_LINK606]Figure S4.  L. reuteri-CMVs reshape gut microbiota dysbiosis in DSS-induced colitis in L. reuteri-depleted mice. 
[bookmark: OLE_LINK615][bookmark: OLE_LINK616](A, B) 𝛼-diversity analysis by Shannon index and Simpson index. (C) Microbial composition analysis of different species on Phylum level. (D-F) Histograms of microbial community composition on Phylum, Family, and Genus levels. (G, H) Circos plot and heat map of gut microbiota in different groups on Family level. (I) LDA for demonstrating dominant bacterial communities in different groups. (J) Venn diagram of the gut microbiota in different groups. (K) PCoA of the gut microbiota in different groups. (L) The relative abundance of AKK in different groups. Data are mean ± SEM (n=5). *p < 0.05; ns, non-significance.
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Figure S5.  L. reuteri-CMVs inhibit intestinal barrier dysfunction in DSS-induced colitis in L. reuteri-depleted mice. 
[bookmark: OLE_LINK450][bookmark: OLE_LINK451](A) FITC-dextran levels in serum. (B) AB staining of goblet cells in colons. (C) The goblet cell count. (D) The mRNA expression levels of ZO-1, Ocln, Cdh1, and Muc2. (E) Western blot analysis of ZO-1, Ocln, and Cdh1. (F, G) IF images of ZO-1, Ocln, Cdh1, and Muc2. Data are mean ± SEM (n=5). *p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001; ns, non-significance.




















Figure S6
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Figure S6.  In vivo distribution of L. reuteri-CMVs. 
[bookmark: OLE_LINK454][bookmark: OLE_LINK455](A) Fluorescence images of the gastrointestinal tract and six main organs (brain, heart, liver, lung, kidney, and spleen) revealing in vivo bio-distribution of orally administered IRDye® 800CW-labeled L. reuteri-CMVs at different time points (4, 8 and 12 h) in health and colitis mice. (B) Fluorescence images of the stomach, small intestine, and colon showing Dil-labeled L. reuteri-CMVs mainly accumulated in colon tissues of colitis mice, especially in colonic epithelial cells. (n=3). 






















Figure S7
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[bookmark: _Hlk120572795]Figure S7.  Biosafety of orally administered L. reuteri-CMVs. 
(A, B) The viabilities of HT-29 and Caco2 cells after treatment with L. reuteri-CMVs at different concentrations (n=3). (C) H&E staining of vital organs (heart, liver, spleen, lung, and kidney) in the healthy control group, PBS group and CMVs group. (D) Heart, liver, and kidney function (n=5). Data are mean ± SEM. ns, non-significance.
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Identification and analysis of bacterial strains
? Tsingke

1 Experimental purpose

DNA extraction was performed from bacterial strains, and amplfication sequencing was performed using universal primers for fungal
ITS or bacterial 16S. The sequencing results were compared in the NCBI database to preliminarily identify the samples.

2 Experimental process

2.1 DNA extraction
Use TSINGKE Plant DNA Extraction Kit (Universal) (Product Code: TSP101).

2.2 PCR amplification

The universal primer for strain identification was used for ampliification. The amplification products were analyzed by agarose gel
electrophoresis to determine whether the PCR product bands were consistent with the target size, whether they were single, and whether

there were any drag bands.
Table 1 General Primers for Strain Identification

Belonging Name Sequence 5> 3' Amplification PCR lengthibp.
category ‘sequence.
fungus st TCCGTAGGTGAACCTG s About 700bp.
€66
fungus sa TCCTCCGCTTATTGATA s About 700bp.
TGC
Bactarla 27F AGTTTGATCMTGGCTC 165 DNA About 1500bp.
AG
Bactarla 1492R GGTTACCTTGTTACGA 165 DNA About 1500bp.
crT

2.3 PCR product sequencing
After the PCR products were detected and qualiied, the target bands were cut for purification and recovery, and the recovered
products were used for Sanger sequencing.

2.4 Comparison and analysis of sequencing results

1.The Sanger sequencing results were concatenated using ContigExpress software and the inaccurate parts at both ends were removed.
2.Batch alignment of spliced sequences using blastn (latest version v2.13) against nucleic acid databases. Among them, the
nucleic acid database selects the latest version of the nt brary, and by performing blastn alignment with the nt library, the
Accession Number and species identification and annotation of homologous sequences can be obtained

3 Appraisal results

Table 2 Identification Results

GenelD  Accession Spec Identity Score E_value Annotation

Lreu cPo154082  Limosiactobacillus 1488/1495(99.53) 2721 00 Limosilactobacillus reuteri strain 149

reuteri chromosome, complete genome

Note:
(1) GenelD: The name of the assembly sequence.
(2) Database ID: NCBI search number

(3) Specifications: Reference species.

(4) Identity: Homology
(5) Score: Blast comparison resul score.

flex/C:/UsersiwugiDesklopMuhan Strain Identification/Customer_Result/ Strain Identiication Analysis Reporthtmi
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(6) E value: The smaller the ¢ value of the blast comparison result,the higher the accuracy

(7) Annotation: Compare specific annotations of the results

@ Tsingke
Reference

Altschul S F . Basic local alignment search tool (BLAST)[J]. Journal of Molecular Biology, 2012, 215(3):403-410.

appendix

endix 1: Software List
Appendix ! Table 3 Software List

Tools Description Linkages
Blast Basic Local Alignment Search Tool hitps:/iblastncbi.nim.nih. gov/Blast.cgi
Result directory

1.Assemble (/ 1.Assemble)
2. Identify (. 2.1dentify)

flex/C:/UsersiwugiDesklopMuhan Strain Identification/Customer_Result/ Strain Identiication Analysis Reporthtmi

Version

213
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