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	Primer list
	Sequence (5’-3’)

	Gapdh
	Forward: CATCACTGCCACCCAGAAGACTG

	
	Reverse: ATGCCAGTGAGCTTCCCGTTCAG

	Fasn
	Forward: CACAGTGCTCAAAGGACATGCC

	
	Reverse: CACCAGGTGTAGTGCCTTCCTC

	Acaca
	Forward: GTTCTGTTGGACAACGCCTTCAC

	
	Reverse: GGAGTCACAGAAGCAGCCCATT

	Scd1
	Forward: GCAAGCTCTACACCTGCCTCTT

	
	Reverse: CGTGCCTTGTAAGTTCTGTGGC

	Srebf1
	Forward: CGACTACATCCGCTTCTTGCAG

	
	Reverse: CCTCCATAGACACATCTGTGCC

	Lipe
	Forward: GCTCATCTCCTATGACCTACGG

	
	Reverse: TCCGTGGATGTGAACAACCAGG

	Cpt1a
	Forward: GGCATAAACGCAGAGCATTCCTG

	
	Reverse: CAGTGTCCATCCTCTGAGTAGC

	Acox1
	Forward: GCCATTCGATACAGTGCTGTGAG

	
	Reverse: CCGAGAAAGTGGAAGGCATAGG

	Pnpla2
	Forward: GGAACCAAAGGACCTGATGACC

	
	Reverse: ACATCAGGCAGCCACTCCAACA

	Cd137
	Forward: GGCCGTTTAGGAAAGGGACA

	
	Reverse: CAGGAGTCATGCAGAGGCAA

	Cited1
	Forward: GGTCTCCGGGATCTGTCTCT

	
	Reverse: GAAGCTCATTGGCTCGGTCT

	Ucp1
	Forward: GTGGTGAACCCGACAACTTCC

	
	Reverse: GGCCTTCACCTTGGATCTGAA

	PPargc1a
	Forward: GACCACAAACGATGACCCTCC

	
	Reverse: GCTGCGGTTGTGATGGGACT


Supplementary Table 1: Primer list
Sequences of Gapdh, Fasn, Acaca, Scd1, Srebf1, Lipe, Cpt1a, Acox1, and Pnpla2 primers were obtained from Origene (Rockville, MD, USA). Primers for Cd137, Cited1, Ucp1, and Ppargc1a were designed in-house. Primer efficiencies were validated using standard curve analysis: Cd137, 85.7%; Cited1, 92.5%; Ucp1, 91.1%; and Ppargc1a, 92.6%.
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Supplementary Figure 1.
(A) Nile Red staining of white adipose tissue (WAT) sections (200x magnification) and corresponding quantitative analysis.
(B) Immunofluorescence staining of perilipin (green) with DAPI nuclear counterstain (blue) in WAT (200x magnification), along with quantification. All data are presented as mean ± SD; *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001 (n = 6).
[image: ]Supplementary Figure 2.
Immunofluorescence staining of UCP1 (green) with DAPI nuclear counterstain (blue) in WAT (200x magnification), along with quantitative analysis, Data are presented as mean ± SD; N.S, not significant, ****p < 0.0001 (n = 6). 
[image: ] Supplementary Figure 3.
Cell viability following dose-dependent treatment with HN001, assessed using the WST-8 assay. Data are presented as mean ± SD; N.S., not significant, **p < 0.01, ****p < 0.0001 (n = 6).
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Supplementary Figure 4.
16S rDNA qRT-PCR analysis in the large intestine of mice. N.D, not detectable. Data are presented as mean ± SD (n = 6).
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