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Supplementary Figure 1. Short-term lemon powder dose screening. (A) Experimental design: 8-week-old male C57BL/6J mice were fed a normal chow diet (Ctrl), and a normal chow diet supplemented with 50 mg/kg, 100 mg/kg, 200 mg/kg, and 400 mg/kg lemon powder diet for 28 days (n=5/group). (B) Body weight curve (n=5/group). (C) Average daily food intake (n=5/group). (D) Serum triglyceride, cholesterol, HDL-C, and LDL-C concentrations at 28th day (n=5/group). (E) Serum ALT and AST levels (n=5/group). (F) Hepatic mRNA expression of cholesterol and bile acid metabolism-related genes (n=5/group). Data are expressed as mean ± SEM. *p<0.05, **p<0.01, ***p<0.001 by one-way ANOVA with Tukey’s post hoc test.
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Supplementary Figure 2. Energy intake and water consumption during lemon powder supplementation. (A, B) Energy and water intake of ND, HFD, and HFDL groups. Data are expressed as mean ± SEM. *p<0.05, **p<0.01, ***p<0.001 by one-way ANOVA with Tukey’s post hoc test. Blood glucose data were analyzed using a two-way repeated measures ANOVA.
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[bookmark: _Hlk201137072][bookmark: OLE_LINK1]Supplementary Figure 3. Acetylcarnitine attenuates cholesterol elevation during HFD feeding. (A) Experimental design: 8-week-old male C57BL/6J mice were fed a normal diet (ND), high-fat diet (HFD), and HFD oral gavage with 50 mg/kg acetylcarnitine (HFDA) for 2 months (n=6/group). (B) Serum concentration of cholesterol and LDL-C (n=6/group). (C) Serum concentration of ALT and AST (n=6/group). *p<0.05, **p<0.01, ***p<0.001 by one-way ANOVA with Tukey’s post hoc test.
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Supplementary Figure 4. Acetylcarnitine viability testing and CYP7A1 siRNA screening. (A) Cell viability under different concentrations of acetylcarnitine treatment. (B) CYP7A1-specific siRNAs in 293T cells.
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Supplementary Figure 5. Lemon powder changes fecal bile acid profiles. (A) Fecal bile acid level between HFD and HFDL groups (n=6/group). Data are expressed as mean ± SEM. *p<0.05, **p<0.01, ***p<0.001 by two-tailed Student’s t-test.


[bookmark: _Hlk201564327]Supplementary Table 1 Primers used in this study
	[bookmark: _Hlk215921315]Primer name  
	Sequence (5' to 3')

	Β-Actin-Forward
	TGTCCACCTTCCAGCAGATGT

	Β-Actin-Reverse
	AGCTCAGTAACAGTCCGCCTAGA

	HMGCR-Forward
	TGCCTTGTGATTGGAGTTGG

	HMGCR-Reverse
	TAGGACCAGCGACACACAGG

	SREBP2-Forward
	GTGCGCTCTCGTTTTACTGAAGT

	SREBP2-Reverse
	GTATAGAAGACGGCCTTCACCAA

	ABCA1-Forward
	TCTGATGACCACCTCTGTCG

	ABCA1-Reverse
	GAAGATGCTTGGCTTTGCTC

	ABCG1-Forward
	CACCCAGTTCTGCATCCTCT  

	ABCG1-Reverse
	AGGTACAGCAGGCCAATGAG

	FXR-Forward
	CCCCTGCTTGATGTGCTAC

	FXR-Reverse
	CGTGGTGATGGTTGAATGTC

	SHP-Forward
	CAGCGCTGCCTGGAGTCT

	SHP-Reverse
	AGGATCGTGCCCTTCAGGTA

	FGFR4-Forward
	GCATCTTTCAGGGGACACCA

	FGFR4-Reverse
	TTGTACCAGTGACGACCACG

	CYP7A1-Forward
	CTGGGCTGTGCTCTGAAGT

	CYP7A1-Reverse
	GGGAGTTTGTGATGAAGTGGA

	CYP8B1-Forward
	ACAGCGTGATGGAGGAGAGT

	CYP8B1-Reverse
	AGGGGAAGAGAGCCACCTTA

	CYP27A1-Forward
	TCCCAGTGTCTTTCCTGAGC

	CYP27A1-Reverse
	CACAGAGCCGAATGGATGTA

	CYP7B1-Forward
	TGAGGTTCTGAGGCTGTGC 

	CYP7B1-Reverse
	TGGAGGAAAGAGGGCTACAA

	NPC1L1-Forward
	TGGACATACGCTCAGGCATC

	NPC1L1-Reverse
	ATGTGGGACACGAACTCCAC




[bookmark: _Hlk201564353]Supplementary Table 2 Small interfering RNAs
	[bookmark: _Hlk215921556]Primer name
	 Sequence (5' to 3')

	sihu_CYP7A1_1#_Forward
	GUGUAGUAUUUAUAUUUAAAU

	sihu_CYP7A1_1#_Reverse
	UUAAAUAUAAAUACUACACAG

	sihu_CYP7A1_2#_Forward
	GCAGCAUGCUGUUGUCUAUGG

	sihu_CYP7A1_2#_Reverse
	AUAGACAACAGCAUGCUGCUA
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