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Exploration and Verification of Prognostic Value of Endothelial Cells in Glioblastoma
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Abstract: Objective To explore and verify the prognostic value of endothelial cells in glioblastoma.
Methods Through bioinformatics analysis of the TCGA and CGGA databases, we screened endothelial cell-
related markers in GBM single-cell data according to a series of criteria. Moreover, univariate Cox regression
analysis was performed to obtain and screen endothelial cell prognosis-related markers and construct
endothelial cell-related prognostic risk score. qPCR experiments was used to verify the differences in the
expression of prognostic markers in GBM tissues and peritumoral normal brain tissues. Kaplan-Meier method
was used to construct the survival curve to identify the prognostic efficacy of the prognostic risk score.
Results A total of 2 115 prognostic genes of glioblastoma (GBM) were screened. Among them, 1 494 was
upregulated and 621 was downregulated. Seven groups of cells were obtained after GBM single-cell
sequencing analysis, including AC-like tumor cells, endothelial cells, monocytes/macrophages, NB-like tumor
cells, neurons, OC-like tumor cells, and OPC-like tumor cells. According to the differential genes of
endothelial cells and the corresponding screening criteria, four genes (DUSP6, STC1, VWAL, and TM4SF1)
were screened for risk-score construction. The expression of the target gene in GBM tissues and normal brain
tissues around the tumor was significantly up-regulated detected by qPCR. The risk score=0.171*DUSP6+
0.144*STC1+0.041*VWA1-0.004*TM4SF1. Conclusion The glioblastoma endothelial cells’ risk score
determined in this study can preferably predict the prognosis of patients.
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Table 1 Primers used in qPCR experiments

Gene name Gene ID Forward primer Reverse primer

DUSP6 1848 5-GAACTGTGGTGTCTTGGTACATT-3' 5'-GTTCATCGACAGATTGAGCTTCT-3'
STC1 6781 5'-CACGAGCTGACTTCAACAGGA-3' 5'-GGATGTGCGTTTGATGTGGG-3'
VWAL 64 856 5-GCAGACTCGGGCTACTATGTG-3’ 5'-CACGTTGGACTCAGGCACTA-3'
TM4SF1 4071 5'-TGTGGCAAACGATGTGCGA-3’ 5-TGACACAGTAGCCAGATCCTG-3'

®2 SWRBETRLEATARE

Table 2 R packages for analysis and data visualization

Analysis item
LASSO regression
analysis
Single factor Cox
regression analysis

R package used

glmnet (4.1.7)

survival (3.3.1) and rms (6.3-0)

survival (3.3.1), survminer and
ggplot2 (3.3.6)

Venn diagram geplot2 (3.3.6), VennDiagram (1.7.3)
Forest plot ggplot2 (3.3.6)

Co-expression heat map ggplot2 (3.3.6)

Survival analysis
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A: seven groups of cells obtained by analyzing GBM single-cell data (GSE103224); B: expression of seven cell-population marker genes; C: six

endothelial cell prognostic markers obtained after Venn diagram analysis; D: forest plot showing the prognostic information related to the prognostic

markers of endothelial cells; E: quantitative analysis of the violin plot showing that the six markers were significantly highly expressed in endothelial

cells. GBM: glioblastoma.
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Figure 1 GBM single-cell sequencing analysis and endothelial cell prognostic marker analysis
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A: variable coefficient spectrum of four genes screened by LASSO regression analysis; B: six endothelial cell prognostic markers corresponding with

the variable trajectory diagram; C: TCGA-GBM discovery-set survival analysis; D: CGGA-GBM validation-set survival analysis.

B2 WEEREXTEREITS

Figure 2 Endothelial cell-related prognostic risk score
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Figure 3 Difference in the expression of the target gene
between GBM tissues and normal brain tissues
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