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Table 1 Topological analysis of the core target genes of GML affecting lipid metabolism (Ranking top 15)
. . L5458 W Ae/
oS Fe Ea LAk JEAL AP s kSTl RN
(kJ/mol)

ALB hiF A&k A 153 14 538.3 0.6466 -7.32
AKTI AKT £ 2B/ 7 2B S B 1 143 9 153.4 0.6326 -7.90
EGFR FEEKRET 24 116 5 009.1 0.5963 -8.57
SRC 3F % AR BE SRR BB 115 5087.8 0.5941 -4.97
HSP90AA1 #AR L& G 90AAL 105 4 609.8 0.5844 -15.51
CASP3 caspase 3 & & B 98 24277 0.5750 -4.93
ESR1 ik & 2k 1 95 3769.8 0.5620 -6.14
MAPK1 L RLR EAE G S 1 90 2 393.6 0.5523 -10.37
PPARG & RA ) BRI B E ARy 83 32393 0.5523 -11.08
MMP9 AR % R 9 82 1 999.8 0.5421 -8.57
ERBB2 erb—b2 & 4K B& SRR BB 2 78 1543.4 0.5458 -3.97
IGF1 Mty FHAKRAT 1 78 12633 0.5394 -9.57
MTOR & v T 09 L) Yo b 75 1 181.1 0.5394 -3.34
MAPK14 23R ENE A% EE 14 69 1 388.6 0.5305 -9.82
HPGDS # i) ) B D A R 68 2 810.7 0.5421 -10.12
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A

MR 5 17 490 38 1 CCK -8 41 g 1% J7 46 1l 43 #r
GML X 20 3% PE R0 | 45 38 R K A % GMIL
(50,100,200,300,400 pmol/L)4b B4 24 h )5,
GML ¥ J# %5 T 300 wmol/L B XiF 41 Jifd 15 47 — 22
S HL A 45 A LA 6 R KT 90% , BRI, %
#£ 100, 150,200,250 wmol/L ¥ &£ GML fH T & B
ZAF T RRACHHA T E AR . 15 IR TR 2 A L
(WL 3), AR E GML ARBRAL AT O Y o iy 5
A7 B B ARk, H A2 55 552 0,200 mol/L M0 4K

A, LW GML BEME Bl 40 ML IR R DUAR

ERMEE R BN, 5 HFD 4UA1 L, GML 4b F 45 41
ML S TC F1 TG & & A fr 224k (ULl 4),200
pwmol/L 25 A5 B AR R i AR (A3 T o k)R
S 200 pmol/L e B HE AT 4 A 1 05 i S 4
W 537

2.4 GML @ HepG2 s R TR AF
ST

2.4.1 GML ZhHi gk a2 RILERMB R T #%
B A0 MG S P 5 SR B, RARF 5 ST
% HBZ 45 01 R BRI & 45 H )5, HFD 4b 22
4 5 GML 4b 3 20 4k 15 5% 5% + 45 B 8050 3 A
49 844 905 F1 46 877 561 4%, it PEAG 45 &0
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Fig.5 Cluster analysis of differentially expressed genes
treated with GML
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Regulation Effect Analysis of Glycerol Monolaurate on Lipid Metabolism of HepG2
Based on Transcriptomics
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Abstract In this study, to illustrate the specific regulation targets and pathways of glycerol monolaurate (GML) on lipid
metabolism, GML was used to treat hyperlipidemia model of liver tumor cells HepG2 induced by oleic acid, and explore
the regulation effects of GML on lipid metabolism of liver cells and its potential targets and mechanisms based on bioin-
formatics prediction and transcriptome sequencing analysis. Bioinformatics analysis showed that the GO and KEGG enrich-
ment analysis of potential GML targets obtained 519 and 144 signal pathways (P<0.05), respectively. Molecular docking
supported that GML might regulate lipid metabolism through regulating ALB, AKT1, EGFR and other core target pro-
teins. The results of cell experiment showed that the level of lipid accumulation in the cell group treated with GML was
improved compared with the high—fat control group. A total of 2 879 differentially expressed genes were screened by
transcriptome analysis, with 1 363 up-regulated and 1 516 down-regulated genes, respectively. According to the enrich-
ment analysis of KEGG signal pathway, HIF-la pathway and fatty acid oxidative catabolism pathway were significantly
enriched. The gene transcription expression levels of important proteins CPT1B, FABPI in the pathway were up-regulated
to 1.79 times and 2.81 times in the GML treatment group compared with those in the high—fat group, respectively, and
the expression levels of main downstream regulation genes of HIF-la were significantly increased (P<0.05), indicating
that GML intervention improved the oxidative stress of high—fat cells through regulation of HIF-la pathway, and im-
proved the lipid metabolism disorder in high—fat cells mediated by fatty acid degradation pathway. This study provides a
theoretical reference for the research on the regulation and mechanisms of functional lipid components in improving lipid
metabolism disorder induced by high—fat diet.
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