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Study on targets and pathways in neurovascular unit related to multi-target anti-ischemic stroke
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Abstract: Objective To explore the function and potential mechanism of key genes of neurovascular unit
in patients with ischemic stroke. Methods The gene expression profiles of neurons, astrocytes, vascular en-
dothelial cells and peripheral cells in the model of ischemic stroke in vitro in GEO database were used to screen
the differentially expressed genes. Then, the targets related to ischemic stroke in neurovascular unit were iden-
tified by intersection with the background library of “ischemic stroke”, and GO, KEGG and PPI analyses were
conducted. Results A total of 236 targets of neurovascular unit of ischemic stroke were identified, among
which VEGFA, 116, CXCLS8 and SRC were key targets. GO was mainly involved in biological processes such

as inflammatory response, angiogenesis, cell proliferation, immune response, signal transduction, etc. KEGG

analysis results involved PI3K-Akt signaling pathway, HIF-1 signaling pathway, complement and coagulation
cascades, and cytokine - cytokine - receptor interaction pathway, etc. Conclusion The targets related to is-
chemic stroke in neurovascular unit can play a role through a variety of biological processes and multiple path-
ways, which provides some new ideas for the study of the target drug therapy of anti-ischemic stroke.
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Microarray Gene Symbol Style

GSE54037 AGBL1,PCSK2, TRNP1,TACI,RTN4R,PDE4DIP up

GSE54037 PVR,ILIRL1,BMP2,IL6, HSPA1B,ICAM1,MMP3,PLAUR,P2RY2,RUNXI1,FGG,MGP, LIPG,CRYAB,IL5, ANXAL, down
KRT18,PROCR, TCF7L2,KCNJ1,CKM,MCC,PLAU,SERPINEL, CXCL1, TFPI2

GSE3045 ABCC6,1GF1,PON3, TACR1,VASHI1,PCCB,COLEC11,HBG2,SPP1,PCSK6,ADRATA.,CYP4A22,KCNK10,GC, up
VSTM4,SLC4A5,MIP,CA4,MCM10,FCAR,ACE2,MEGF11,SRRT,ITGBS8,ITGB2,NTS, TRPC5,1L10,SAMHDI,
TNFSF11,SLC22A7,CD28, ENPEP, HSPA12B, TRPV4, THBS1, ADORA3, TBX3,SRC,CDK2,FGF10,PLG,SSPN, AHSG,
KMO,DCN,CIB4TTLL5,CALMI,ITGB5,BCL2L.14,PSPH,SLC6A2,SLC6A4, TLR6,TP73,RUNX1,PIK3C2A,F11,
SMPDI1,IL6,NPAS4,P2RY12,CSMD1,CYP4A11,RPINF2, HAVCR1,SLC25A13,COL13A1,POLB,EPOR, VDR, ENG,
CD163,HTR1B,LPA,NQO1,FGA,IRF5,ADIPOQ, TLR4,CELSR1,KLC1,FABP4,FCN3,SCN8A,LCN2,
CSF1R,FAMI160A1,HELLS

GSE3045 ADGRF1,KLKBI, THPO,ENO2, VEGFA,SLC2A1,NR3C2,FCGR2A,NAMPT, TEP1,LRP1,XPNPEP3,LOX,ADM, down
IGFBP3,SCNNI1G,PVR,PDE4A,PTGER3, ANGPTL3,OSMR,CSF1,PAPPA,MYH11,ANG,CP,ALDOA,FGF14,
CMAHP,DNAJC6,CPNES,BRAP,DDIT4,SURF1,SYK,SLCI12A1,MMAA,GRM5, TNFRSF1B, OPRMI

GSE76739 ADM,CXCR4,ANGPT2,AKAP12,ADORA2A,SLC2A1,DDIT4,PTPRB, LOX,PTGS1.,ADD3,PGF, ALDOC,PDGFB, up
NTN4,NOX4,NEDD4L,CUBN,ENO2,IL4R,SGIP1,CD34,KLHL3,MMP2,RASD1,ITGA11,NOTCH4,GRN,RPS6KA2,
MME, TENM3,ESM1, LAMA4,PXDN,ERRFI1,ABCA1,LAMB2,COL4A2,MAPILC3A,GAS6,CCL2,ITGA10,CXCLS,
PLTP,SELE,CDH13,HLA-B,SERPINE2

GSE76739 ILIRL1, TFRC,0ODC1,CCDC86,,GABBR2,WDR12,NUP93,SIGMAR1,QDPR,GCSH,NOS3,NCEH1,PARP1, TTF2, down
FENI1,FH,DKK1,NQO1,UHRF1,FABP4, HMGNZ2.

GSE109233 HSPA1A,HSPA1B,MED22, TFRC, THBD, TXNIP, HMOX1 up

GSE109233 ADAMTSI, ADM,BDNF, CXCL1,CXCL8,DDIT4,DKK1,EDNI1,EGR1,F3,GDF15,1L6 ,IRS2,NGF,SGK1, down
VCAM,RHOB
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Term Description Count p-value
G0O:0032501 multicellular organismal process 180 8. 49E-29
GO:0051240 positive regulation of multicellular organismal process 83 1. 92E-26
GO:0009605 response to external stimulus 98 2. 24E-26
GO:0065008 regulation of biological quality 124 3.90E-26
G0O:0010033 response to organic substance 112 5. 18E-26
G0O:0008283 cell proliferation 87 2.57E-25
G0O:0051239 regulation of multicellular organismal process 109 5.02E-25
G0O:0042221 response to chemical 135 1. 22E-24
G0O:0042127 regulation of cell proliferation 75 9. 74E-23
G0O:0032101 regulation of response to external stimulus 56 9.97E-23
W :p-value 7| T W E B F T3
Top 20 of KEGG Enrichment
PI3K-Akt signaling pathway- [ ENENGEGEGTGNGNG - > 10--08)
AGE-RAGE signaling pathway in diabetic complications{ | N E NI ¢ (5.07¢-08)
Malaria- [ NN 11 (4.33¢-07)
Complement and coagulation cascades- | 3 (2 09¢-06)
HIF-1 signaling pathway- | NI 3 (3.08s-05)
Fluid shear stress and atherosclerosis- | NENERGEE 15 (5.98<-06)
Pathways in cancer{ [ N NN :' - 04)
Cytokine-cytokine receptor interaction- [ NENHEAEE 5 5--04)
Cholesterol metabolism+{ [ 7 (0.0012) qvalue
> 0015
g Rap1 signaling pathway-| | 1+ 0.0012)
z 0.010
§ Focal adhesion- | SN 14 (0 0012) -
Aldosterone-regulated sodium reabsorption- [ 6 0.0013)
ECM-receptor interaction- [N ¢ (0.0019)
African trypanosomiasis{ [ 6 (0.0023)
Amoebiasis{ | o (0.c028)
TNF signaling pathway-| [ IIEEEEEE 10 (0.0025)
Rheumatoid arthritis{ | 1> (0.0036)
Legionellosis{ [ 7 (0.0087)
Inflammatory mediator regulation of TRP channels- [ & (0.0087)
Bladder cancer 5(0.0155)
0 10 20 30 40
Gene count
B o4 ot b P M2 M # T RT 20 f KEGG 3 5 42k
R4 RIEMERHEMELTH 10 2 KEGG F S BEHRK
1D Description Count p-value
hsa04933 PI3SK-Akt signaling pathway 29 9.03E-11
hsa04151 AGE-RAGE signaling pathway in diabetic complications 16 4. 35E-10
hsa05144 Malaria 11 5. 57E-09
hsa04610 Complement and coagulation cascades 13 3.59E-08
hsa04066 HIF-1 signaling pathway 13 6. 62E-08
hsa05418 Fluid shear stress and atherosclerosis 15 1. 54E-07
hsa05323 Pathways in cancer 27 5.55E-06
hsa04060 Cytokine-cytokine receptor interaction 19 1. 80E-05
hsa04640 Cholesterol metabolism 7 4.91E-05
hsa04979 Rapl signaling pathway 14 5.33E-05
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hsa04151 PI3K-Akt signaling pathway 6. 17E-06 IGF1,1L.6,SPP1,THBS1,TLR4,VEGFA
hsa04610 Complement and coagulation cascades 1. 62E-07 FGA,FGG,ITGB2,PLG,SERPINE1
hsa04066 HIF-1 signaling pathway 1. 67E-08 EDN1,IGF1,1L6,SERPINE1, TLR4, VEGFA
hsa05418 Fluid shear stress and atherosclerosis 4. 83E-08 CCL2,EDNI1,ICAM1,MMP2,SRC, VEGFA
hsa04657 11.-17 signaling pathway 1. 17E-05 CCL2,CXCL1,CXCL8,IL6
hsa04668 TNF signaling pathway 6. 24E-07 CCL2,CXCL1,EDNI1,ICAMI1,IL6
hsa04060 Cytokine-cytokine receptor interaction 1. 45E-06 CCL2,CXCL1,CXCLS8,1L10,1L6, VEGFA
hsa01521 EGFR tyrosine kinase inhibitor resistance 7. 38E-06 IGF1,IL6,SRC, VEGFA
hsa04510 Focal adhesion 8. 14E-06 IGF1,SPP1,SRC, THBS1,VEGFA
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