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Abstract: To explore the potential pathogenesis of Alzheimer’s disease (AD), critical pathways and hub genes
associated with AD in the entorhinal cortex were selected by bioinformatic analysis. The data related to AD
in the entorhinal cortex was downloaded from the Gene Expression Omnibus (GEO). By using R packages sva
and limma, batch normalization and differentially expressed genes (DEGs) were analyzed. Gene Ontology (GO)
and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses were performed by using the
plugin of ClueGO in the software of Cytoscape. Protein—protein interaction (PPI) network analysis was per—

formed using STRING database, and hub genes were selected by cytoHubba plugin in Cytoscape software.
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The differential expressions of key genes in different cerebral tissues and entorhinal cortex tissues of AD pa-—
tients and asymptomatic patients were identified using Mann—Whitney U test. Enrichment analysis indicated
that DEGs were mainly enriched in positive regulation of leukocyte cell-cell adhesion, extracellular matrix
tissue, corticosteroid reaction and porphyrin and chlorophyll metabolic signaling pathways. The hub genes,
like VCAM1, CD44, FOS and SPARC, were identified by PPI analysis. The expressions of VCAM1, CD44,
FOS and SPARC in the entorhinal cortex and hippocampus were significantly higher than those in the post—
central gyrus, temporal cortex, cerebellum and frontal cortex (P<0.05). And the expressions of hub genes in
AD patients were significantly higher than those in asymptomatic AD patients (P<0.01). Based on the bioin—
formatic analysis related to the entorhinal cortex with AD, the VCAM1, CD44, FOS and SPARC were found
to play critical roles in the progression of AD in the entorhinal cortex. These hub genes may be potential tar—

gets for AD early intervention. This study may provide a theoretical basis for exploring pathogenesis of AD

in the entorhinal cortex.
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Table 1 Basic information of data sets of the entorhinal cortex with AD

GSE48350

GSE26972

GSE118553

Ttem e P value P value 7 %  Pvalue
Control AD Control AD Control AD
Sample size 39 15 3 3 24 37
Gender 0.636 3 Not applicable 0.348 1
Male 21 7 12 14
Female 18 8 3 3 12 23
Age 0.000 2 1.000 0.005 7
=60 18 15 2 2 18 37
<60 21 0 1 1 6 0
Platform GPL570 GPL5188 GPL10558
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Fig.1 Heat map of DEGs in the entorhinal cortex with AD
Red means higher expression, and green means lower expression.
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Table 2 GO analysis of DEGs

GO ID GO term P value Associated gene
GO: 1903039 Positive regulation of leukocyte cell-cell adhesion 0.000 1 ANXA1, CD44, VCAM1
GO: 0030198 Extracellular matrix organization <0.000 1 AEBP1, CD44, SFRP2, SPARC, VCAM1
GO: 0031960 Response to corticosteroid 0.001 5 ANXA1, FOS, SPARC
GO: 0051384 Response to glucocorticoid 0.001 5 ANXA1, FOS, SPARC
GO: 0001649 Osteoblast differentiation 0.011 0 ID4, SFRP2, WWTR1
GO: 0045444 Fat cell differentiation 0.0110 ID4, SFRP2, WWTR1
GO: 0045598 Regulation of fat cell differentiation 0.011 0 ID4, SFRP2, WWTR1
GO: 0010212 Response to ionizing radiation 0.000 1 ANXA1, SFRP2, VCAM1
GO: 1904018 Positive regulation of vasculature development 0.000 1 ANXA1, APLNR, SFRP2
GO: 0045765 Regulation of angiogenesis 0.000 1 ANXA1, APLNR, SFRP2, SPARC
GO: 0045766 Positive regulation of angiogenesis 0.000 1 ANXA1, APLNR, SFRP2
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[1](P<0.01, [&] 4A); CDA4 Fll SPARC 781 Th Rk
TR 5 2515 T IR S22 (P<0.05), {E7E PN IR JZ )
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4B FIE 4D); FOS 725 () ek KK i 3
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FE TN R R, H2E R 2E R L(P>0.05,
 4C). 454 GSE118553 Ktk Pk ¥Ry Sehi st
PRUTE A IEL R J22 I B 2 R R J22 R i 41 27
AR RIS . FRATE L VCAMI .CD44 . FOS Fil
SPARC FE[HAE N MR J2 (2R 1K 7K I 2 3 T
HiEBAE(P<0.01, E 5).
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Fig.2 GO analysis of DEGs

Nodes represent GO terms. Lines indicate that overlapping DEGs exist between two GO terms. Larger nodes indicate more en—

riched DEGs.
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Fig.3 PPI network of DEGs

Colors ranging from red to yellow to blue indicate gene scores from high to low.

=3 ET cytoHubba F&EXFiEMAEER
Table 3 Hub genes screened based on cytoHubba algorithm

Node MCC DMNC Degree EPC Betweenness Eccentricity
ID4 6 0.463 46 3 4.896 0 0.333 33
SFRP2 32 0.427 94 6 6.177 9.633 33 0.333 33
AEBP1 2 0.307 79 2 4.052 0 0.250 00
ARRDCA 1 0 1 2.175 0 0.250 00
WWTR1 3 0.307 79 3 4.260 22.000 00 0.333 33
FOS 62 0.408 20 8 6.662 31.383 33 0.500 00
SPARC 56 0.439 05 7 6.601 17.450 00 0.333 33
cpP 8 0.378 93 4 5.392 4.666 67 0.333 33
GIG25 2 0.307 79 2 3.838 0 0.250 00
VCAM1 60 0.475 64 7 6.689 9.716 67 0.333 33
CD44 56 0.439 05 7 6.535 19.916 67 0.500 00
ANXA1 38 0.402 46 7 6.436 21.233 33 0.333 33
APLNR 6 0.463 46 3 4.967 0 0.250 00
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Fig4 The expression levels of hub genes in the entorhinal cortex, hippocampus, postcentral gyrus and superior
frontal gyrus

" P<0.05; ™ P<0.01.
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Fig.5 The expression levels of hub genes in the temporal cortex, cerebellum, frontal cortex and entorhinal cortex
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Fig.6 The expression levels of hub genes in the entorhinal cortex between AD and asymptomatic patients

“: P<0.01.
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B PR R T O B 3 DN A i 2H U [R] B AL 2
AD BH 5 AsymAD BE Z BIHFRIEKEHA =
Sk MRS A B AD e & AL kTR I T TE
BLEIEE AL T8 A0 R, e AD IIRYT 254
PEUE TR (HIRES AR E i — 2P B IR
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