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Supplementary Table 1: Detailed Specifications of Antibodies for WB and IHC Assays
	Antibodies
	Application
	Vendor
	Catalog No.
	Working Concentration/Dilution

	HMGCR
	WB
	Bioss
	bs-5068R
	1:1000

	FXR
	WB/IHC
	Bioss
	bsm-62314R
	WB: 1:1000; IHC: 1:200

	SREBP1
	WB/IHC
	Bioss
	bs-1402R
	WB: 1:1000; IHC: 1:200

	CYP7A1
	WB/IHC
	Bioss
	bs-42415R
	WB: 1:1000; IHC: 1:200

	GAPDH
	WB
	Bioss
	bs-10900R
	WB: 1:5000

	HMGCR
	IHC
	Abcam
	Ab242315
	1:200

	ABCA1
	WB
	Abcam
	ab18180
	1:1000

	LXRα
	WB
	Abcam
	Ab10646
	1:1000

	ABCG1
	WB
	Abcam
	ab52617
	1:1000




Supplementary Table 2: Experimental Design Details
	Parameter
	ND Group
	HFD Group
	HFD + HI-L. rB16 Group

	Group Name
	Normal Diet (ND)
	High-Fat Diet (HFD)
	High-Fat Diet with Heat-Inactivated L. rB16

	Number of Mice (n)
	8
	8
	8

	Mouse Strain
	C57BL/6
	C57BL/6
	C57BL/6

	Age at Start
	6 weeks
	6 weeks
	6 weeks

	Initial Body Weight
	18–22 g
	18–22 g
	18–22 g

	Diet Type
	Standard chow diet
	High-fat diet (HFD)
	High-fat diet (HFD)

	Diet Composition (kcal%)
	~10–15% fat, ~20% protein, ~65% carbohydrates
	~60% fat, ~20% protein, ~20% carbohydrates
	~60% fat, ~20% protein, ~20% carbohydrates

	Isocaloric with ND
	N/A
	No
	No

	Isocholesterolemic with ND
	N/A
	No
	No

	Treatment
	Daily oral gavage with 0.2 mL sterile saline
	Daily oral gavage with 0.2 mL sterile saline
	Daily oral gavage with 0.2 mL HI-L. rB16 suspension (1.0 × 10⁹ CFU/mL)

	Treatment Duration
	9 weeks
	9 weeks
	9 weeks

	Randomization Method
	Stratified by initial body weight, then assigned using computer-generated random numbers
	Stratified by initial body weight, then assigned using computer-generated random numbers
	Stratified by initial body weight, then assigned using computer-generated random numbers





Supplementary Table 3. Genome Features of Lactobacillus rhamnosus B16
	Attribute
	Values

	Genome size
	2961420bp

	G+C content (%)
	46.81

	Contig N50
	2961420bp

	Contig N90
	2961420bp

	Number of contigs
	1

	Number of protein coding sequence (CDSs)
	3,171

	Number of rRNAs
	15

	Number of tRNAs
	59

	other ncRNA
	32




Supplementary Table 4: Effect sizes and 95 % confidence intervals for key biochemical parameters
	Parameter
	Group Comparison
	Mean ± SEM (n)
	[bookmark: OLE_LINK1]Mean Difference
	95% Confidence Interval (95% CI)
	Effect Size (Cohen's d)

	Total Cholesterol (TC, mmol/L)
	HI-L. rB16 vs HFD
	HI-L. rB16: 3.196 ± 0.143 (n=8)
	−0.3225
	[−0.532,−0.114]
	−1.665

	Triglycerides (TG, mmol/L)
	HI-L. rB16 vs HFD
	HI-L. rB16: 0.404 ± 0.048(n=8)
	−0.360
	[−0.512, −0.208]
	−2.59

	LDL-Cholesterol (LDL-C, mmol/L)
	HI-L. rB16 vs HFD
	HI-L. rB16: 0.185 ± 0.031 (n=6)
	−0.122
	[−0.294, 0.050]
	−0.89

	HDL-Cholesterol (HDL-C, mmol/L)
	HI-L. rB16 vs HFD
	HI-L. rB16: 2.355±0.03 (n=8)
	0.558
	[0.447, 0.668]
	5.48

	Total Antioxidant Capacity (T-AOC, U/mg prot)
	HI-L. rB16 vs HFD
	HI-L. rB16: 0.519±0.06 (n=6)
	0.292
	[0.135, 0.449]
	2.48

	Glutathione (GSH, mg/g prot)
	HI-L. rB16 vs HFD
	HI-L. rB16: 13.11±0.351 (n=6)
	4.538
	[3.801, 5.275]
	7.29

	Malondialdehyde (MDA, nmol/mg prot)
	HI-L. rB16 vs HFD
	HI-L. rB16: 35.20 ± 2.22 (n=4)
	−12.78
	[−21.56, −4.00]
	−1.96

	Catalase (CAT, U/mg prot)
	HI-L. rB16 vs HFD
	HI-L. rB16: 868.38±23.80 (n=6)
	272.08
	[191.24, 352.92]
	4.02


Cohen’s d thresholds: small 0.2, medium 0.5, large 0.8.



