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Bioinformatics screening of obesity - related gene Stambpl1 and preliminary study of its
effects on lipid metabolism
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[Abstract] Objective: Bioinformatics methods were used to screen obesity-related genes and preliminarily explore their effects on
adipocyte lipid metabolism. Methods: We obtained the C57BL6/J mouse white adipose tissue (WAT) datasets GSE30247, GSE37218,
and GSE138632 from the Gene Expression Omnibus (GEO). The transcriptome data of mice fed with a normal diet in GSE37218 and
GSE30247 were set as the control group, and the transcriptome data of mice fed with a high-fat diet (HFD) were set as the experimental
group. The NCBI official GEO2R tool was used to screen the differential genes of the two datasets after HFD, and P < 0.05, log.FC>1.5

were used as the screening criteria to obtain the common differential genes of the two datasets. Perform gene ontology (GO) ,
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mammalian phenotype ontology (MP) ;, and human phenotype ontology (HPO) enrichment analysis on differentially expressed genes.
Construct protein - protein interaction (PPD networks using STRING database, screen and obtain hub genes using Cytoscape. The
transcriptome data of mice fed with normal diet in the GSE138632 dataset were set as the control group, and the transcriptome data of
mice fed with HFD were set as the experimental group for differential analysis. Gene predictive diagnostic analysis was performed
using receiver operating characteristic (ROC) curve to further validate hub genes. Using lentivirus to construct a stable overexpressed
3T3-L1 cell line with STAM binding protein like 1(Stambpl1), oleic acid(OA) was used to induce lipid droplet accumulation in 3T3-L1
cells.; BODIPY staining and triglyceride (TG) content detection were used to determine lipid droplet accumulation. Results: After
performing differential analysis on the GSE37218 and GSE30247 datasets, we found 57 genes were commonly upregulated in the
epididymal white adipose tissue (eWAT) of mice fed withHFD compared to those fed with normal diet. Further analysis using multiple
algorithms in Cytoscape identified 13 hub genes. The expression of these 13 hub genes was validated using the GSE138632 dataset,
leading to the screening of Stambpll. RT-PCR results showed that Stambpll was upregulated in the adipose tissue of HFD-induced
obese mice. BODIPY staining and TG content assays revealed that overexpression of Stambpl1 in 3T3-L1 cells alleviated OA-induced

lipid droplet accumulation. Conclusion: This study used bioinformatics to screen the obesity-related gene Stambpl1, and preliminarily

confirmed that Stambpl1 inhibits lipid accumulation in adipocytes in vitro.
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A: Gene volcano map after differential analysis of GSE37218 and GSE30247 using GEO2R. B: Venn diagram of up-regulated genes in GSE37218
and GSE30247 (P < 0.05, log,FC > 1.5). C: GO enrichment map of common differentially expressed genes in GSE37218 and GSE30247. The numbers

adjacent to the bars denote the count of genes enriched in the corresponding GO terms. D : Enrichment analysis of mouse and human phenotypes of

common differentially expressed genes in GSE37218 and GSE30247.
1 EREFENFERINGERENERDT

Figure 1 Screening of differentially expressed genes and enrichment analysis of functional phenotypes

3 W T LR T 5 A R A DG M ) s s AT
C57BL/6J /N B B F T W9 70 6 W75 R R NEREE

RELJRE O sy 7 B g o N A R () 1) R, T AR T IR RN Sl KSR R R AL S A MR B Y R, AR
HAENR R AR P RS 2R EZEREAY . ALERTHIER T HFD % S 1) C57BL/6] /M R eWAT
S BN RN TR FUIEBERE (P R DU S SR 78 B B R A 3k R rh VB TE 43 T L
TR SR T T . fil. GEO ¥ & — A E R AL TR E, H il o
T R R AE DA U P 5008 A 1 T WL 2K B & PR BT S, G DNA RS | &



455510 1

* 1422 Mon BE R ORK ¥ ¥ M 2025410 A
A
af13 Cd200r1
J \ v <
:",_‘\,‘\v Paqr9
Col6a3 )= - Cds4
Mki67g].1543 Lepl
B BottleNeck Betweenness
Ncan tp6v0d2
%

e [T

C D
BottleNeck Betweenness
7 0 1
13
0 6
1
Stress

Gene symbol Gene description

Cer5 C-C motif chemokine receptor 5

Gpnmb Glycoprotein (transmembrane) nmb
Timp1 Tissue inhibitor of metalloproteinase 1
ltgax Integrin alpha X

Ubd Ubiquitin D

Lepl Lymphocyte eytosolic protein 1

Atf3 Activating transcription factor 3

Stambpl 1 STAM binding protein like 1

Sle15a3 Solute carrier family 15 member 3

Myolf Myosin IF

Top2a Topoisomerase (DNA) Il alpha

Mki67 Antigen identified by monoclonal antibody Ki-67
Atp6v0d2 ATPase, H' transporting, lysosomal VO subunit D2

A: Using Cytoscape software to draw differential gene PPI networks based on Closness Centrality as the standard. B: Using CytoHubba’ s Bottle-

Neck, Betweenness, and Stress algorithms to obtain the top 20 hub genes respectively. C: Using Venn diagram to obtain common hub genes for three

algorithms. D: The names of the 13 common hub genes.

2 f$ M Cytoscape ff £ Z DIRAEH
Figure 2 Screening core hub genes using Cytoscape
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