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Abstract: Using a high-fat diet-induced obesity-prone(OP) and obesity-resistant(OR) mouse model, combined with an
integrated analysis of the liver transcriptome and fecal metabolome, we screened for differentially expressed
genes(DEGs) and differential metabolites. Enzyme-linked immunosorbent assays(ELISA) were employed to detect
differences in folic acid content in the serum and feces of mice. Furthermore, the role of folic acid in the adipogenic
differentiation of 3T3-L1 preadipocytes was preliminarily investigated. Folic acid intervention in 3T3-L1 preadipocytes,
gene expression assays, and molecular docking simulations were subsequently conducted to elucidate the regulatory
function of folic acid on preadipocyte adipogenic differentiation. The results demonstrated that DEGs in the livers of OR
mice were significantly enriched in the folic acid biosynthesis pathway, and folic acid was identified as a differential fecal

metabolite, suggesting that folic acid participates in the progression of obesity by regulating lipid metabolism. Folic acid

kS BEA: 2025-05-07 {EEHEA. 2026-02-07

EETH . HrE ERERBFFTIE (20247C0007)

R/ BREQE01—), &, WAbAKEN, BLad, FENHEIE FRAFEN TR, wutianjiao2026@126.com; *EIEFE
&, FA, WL, B, EBENERENTR. BEMAEY S5 E RN EAETFTL, yinjie2014@126.com



528 5528 U R A5 45

BT e s AL 2 A 2 IR T RN 3T3-L1 I 9 400 e 1l s 2 AL 1) 52 ) 129

levels in both the serum and feces of OP mice were significantly higher than those of OR mice, and the body fat

percentage of mice was positively correlated with folic acid contents in the serum and feces, confirming that systemic

folic acid levels are closely associated with the obesity-susceptible phenotype. /n vitro, folic acid markedly inhibited

3T3-L1 preadipocyte differentiation and intracellular lipid accumulation, and reduced triglyceride content in adipocytes.

It significantly or highly significantly downregulated the expression of Ppary, Accl, Ppara, Fasn, Lpl, and Hsl, while

highly significantly upregulating the expression of Cpt/a. Molecular docking revealed that the binding affinity between

folic acid and PPARy was —25.52 kJ/mol, indicating favorable binding activity between the two molecules. In conclusion,

folic acid significantly modulates the adipogenic differentiation of 3T3-L1 preadipocytes and acts as a key substance in

lipid metabolism, playing an essential role in adipocyte differentiation and the regulation of obesity.

Keywords: mice; folic acid; 3T3-L1 preadipocytes; lipid accumulation; obesity-resistant; obesity-prone
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OP and OR mice based on transcriptomic analysis
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Fig. 6 Morphology of 3T3-L1 preadipocytes prior to and post differentiation
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Table 3 Binding free energy of the molecular docking conformations between FA and PPARy

% o amiy BIRmE  BRmE % o amiy  BIRmE  BRmE
(kJ-mol™) TR FR (kJ-mol™) TR FKR
1 -25.52 0.000 0.000 6 —23.01 26.693 29.867
2 -23.85 33.789 33.302 7 -22.59 26.929 30.195
3 -23.85 20.180 24.467 8 2134 13.049 15.164
4 —23385 32.330 35.785 9 2134 32.582 36.087
5 -23.85 15.363 17.309
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Fig. 11 Molecular docking between FA and PPARYy
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