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Figure S1 Venn diagram analysis of metabolites in colonic contents.


[image: ]
Figure S2 Alpha diversity of microbial communities in colon contents. A. Chao1 index. B. Shannon index.
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Figure S3 Relative abundance of the top 20 genera of colonic microbiota in the control and MBLF groups.


[image: ]
Figure S4 Effect of BLF on colon length. Different lowercase letters above the boxes indicate significant differences among treatments ().
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Figure S5. Representative hematoxylin and eosin-stained sections of colonic tissue from goat kids in the CON and MBLF groups. A and C show representative colonic sections from the CON group; B and D show representative sections from the MBLF group. The images were used for qualitative histological observation, and no quantitative histomorphometric measurements were performed.
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Figure S6 Volcano plot illustrating differential gene expression profiles between the CON and MBLF groups.


[image: ]Figure S7 GO functional enrichment analysis of differentially expressed genes.
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Figure S8 Heatmap showing the expression levels of tight junction protein genes in the CON and MBLF groups based on transcriptomic data.


Table S1 Composition and nutrient levels of the starter concentrate and oat hay
	[bookmark: OLE_LINK7]Item
	Content

	Ingredients, %

	Corn
	49.0

	Wheat Bran
	14.5

	Soybean Meal
	20.0

	Extruded Soybean
	8.0

	Cottonseed Meal
	2.5

	DDGS
	3.0

	Limestone Powder
	1.4

	Salt
	0.6

	Premix
	1.0

	Total
	100

	Nutrient composition, %

	Item
	Starter concentrate
	Oat Hay

	DM
	85.19
	91.28

	CP
	14.11
	8.26

	EE
	3.04
	1.6

	NDF
	20.49
	51.01

	ADF
	10.49
	30.52

	ASH
	7.52
	7.31

	Starch
	45.63
	8.76


DDGS = Distillers Dried Grains with Solubles, DM = dry matter, CP = crude protein, EE = ether extract, NDF = neutral detergent fiber, ADF = acid detergent fiber, ASH = ash (crude ash)
One kilogram of premix contained the following: vitamin A 800,000 IU, vitamin D 200,000 IU, vitamin E 2 g, Fe 5 g, Cu 0.5 g, Zn 4 g, Mn 3 g.


	Table S2 Primer sequences used in the present study

	Target genes
	Primer sense (5'-3')
	Primer antisense (5'-3')

	Claudin-1
	AAGGTGTACGACTCGCTGCT
	GACGTTGTTAGCCGTCCAG

	Occludin
	GTTCGACCAATGCTCTCTCAG
	CAGCTCCCATTAAGGTTCCA

	ZO-1
	ACCGAATCTTCCAGAGCCAA
	CATCGTTTCCACCAGCTAGC




Table S3 KEGG pathway enrichment analysis of colonic metabolites
	Pathway_ID
	Pathway Description
	FDR-adjusted P value

	map00350
	Tyrosine metabolism
	0.004

	map00944
	Flavone and flavonol biosynthesis
	<0.001

	map01061
	Biosynthesis of phenylpropanoids
	0.002

	map00240
	Pyrimidine metabolism
	<0.001

	map01232
	Nucleotide metabolism
	<0.001




Table S4 Comparison of the relative abundances of the top 20 colonic genera between the CON and MBLF groups
	Genus
	CON
	MBLF
	FDR-adjusted P value

	Prevotellaceae_UCG-001
	1.126 ± 0.325
	3.199 ± 0.893
	0.982

	Alistipes
	2.424 ± 0.679
	1.363 ± 0.226
	0.982

	Bacteroides
	8.600 ± 2.173
	5.499 ± 0.927
	0.982

	norank_f__Eubacterium_coprostanoligenes_group
	2.590 ± 0.442
	4.232 ± 1.200
	0.982

	Mediterraneibacter
	1.136 ± 0.260
	1.547 ± 0.364
	0.982

	norank_o__RF39
	1.699 ± 0.567
	3.858 ± 1.205
	0.982

	Monoglobus
	0.688 ± 0.171
	0.865 ± 0.202
	0.982

	norank_o__Clostridia_vadinBB60_group
	2.216 ± 0.628
	1.450 ± 0.275
	0.982

	unclassified_f__Lachnospiraceae
	9.512 ± 0.873
	11.126 ± 1.499
	0.982

	Christensenellaceae_R-7_group
	3.685 ± 0.736
	3.108 ± 0.504
	0.998

	norank_f__UCG-010
	2.550 ± 0.519
	3.485 ± 0.953
	0.998

	Parabacteroides
	0.822 ± 0.274
	0.850 ± 0.174
	0.998

	Ruminococcus
	0.735 ± 0.233
	0.965 ± 0.335
	0.998

	UCG-005
	9.501 ± 1.443
	8.680 ± 1.506
	0.998

	norank_f__Muribaculaceae
	18.120 ± 3.969
	19.585 ± 3.178
	0.998

	norank_o__Clostridia_UCG-014
	4.586 ± 1.347
	3.850 ± 0.951
	0.998

	Blautia
	0.990 ± 0.300
	1.110 ± 0.344
	[bookmark: OLE_LINK11]1.000

	Lachnospiraceae_AC2044_group
	2.830 ± 1.456
	3.068 ± 1.469
	1.000

	Lachnospiraceae_NK4A136_group
	0.728 ± 0.258
	0.766 ± 0.411
	1.000

	UCG-002
	1.025 ± 0.392
	0.682 ± 0.186
	1.000




Table S5 Differentially abundant genera identified by LEfSe analysis between the control and MBLF groups
	Genus
	group
	Mean
	LDA_value
	P_value

	Negativibacillus
	MBLF
	3.34
	3.06
	0.036

	norank_o__Veillonellales-Selenomonadales
	MBLF
	2.90
	2.57
	0.012

	Treponema
	MBLF
	3.73
	3.30
	0.027

	Allisonella
	MBLF
	2.44
	2.30
	0.003

	Lachnospiraceae_NK3A20_group
	MBLF
	2.04
	2.18
	0.004

	Lactonifactor
	MBLF
	1.82
	2.40
	0.008

	CAG-352
	MBLF
	3.77
	3.47
	0.011

	Eisenbergiella
	MBLF
	2.61
	2.44
	0.035

	Syntrophococcus
	MBLF
	3.38
	3.02
	0.011

	Acutalibacter
	MBLF
	3.12
	2.62
	0.009

	Romboutsia
	MBLF
	2.09
	2.35
	0.049

	norank_f__Prevotellaceae
	MBLF
	3.09
	2.87
	0.027

	norank_f__Eggerthellaceae
	MBLF
	1.90
	2.22
	0.011

	norank_f__Coriobacteriales
	MBLF
	1.85
	2.55
	0.011

	norank_o__Oscillospirales
	CON
	2.33
	2.45
	0.046

	Ruminiclostridium
	CON
	3.51
	3.24
	0.046

	norank_f__Atopobiaceae
	CON
	1.66
	2.75
	0.028

	Cloacibacillus
	CON
	3.34
	3.06
	0.025

	Lactobacillus
	CON
	2.92
	2.66
	0.048

	norank_f__Oscillospiraceae
	CON
	3.54
	3.06
	0.021

	Coprococcus
	CON
	3.46
	3.02
	0.021

	Anaeroplasma
	CON
	3.68
	3.38
	0.011
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GO enrichment analysis(MBLF_vs_CON)
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