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Abstract

Purpose: To identify a specific group with poor prognosis in LGG(low-grade glioma), analyze the expression of SELL,ADCY8 and 
TLR4 in LGG, associated pathways and their association with patient outcomes.

Material and Methods: Bioinformatics analysis ConsensusClusterPlus cluster analysis was used to identify specific groups with 
poor prognosis in LGG. By the GSEA algorithm, significantly up-regulated pathway was found. Furthermore, in the TCGA database 
dataset and CGGA database data, it was found that there were prognostic related genes SELL, ADCY8 and TLR4, high expression was 
significantly associated with poor prognosis in LGG.

Results: In TCGA and CGGA database data, there was a specific group in the LGG database, the prognosis of this group was worse 
than that of other group (three groups are identified by clustering algorithm), the up-regulated genes in this group are mainly 
involved in immune cell interaction, immune cell migration, antigen presentation, cytokine pathway and other related pathways. 
The upregulated genes SELL, ADCY8 and TLR4 in EC1 were lower than that of patients with low expression of TLR4 (SELL 
p.Value=0.0435, ADCY8 p.value=0.0435, TLR4 p.value=0.0367).

Conclusions: There is a specific group in LGG that has a significantly poor prognosis and the significantly up-regulated tumor 
immune-related pathway compared with other groups. The high expression of SELL, ADCY8 and TLR4 in LGG were associated with 
poor prognosis and immune infiltration.
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Introduction
In neurosurgery, Low-Grade Gliomas (LGG) is the most com-

mon primary tumor in the central nervous system, according to 
the latest CBTRUS report, LGG accounts for 15% of primary CNS tu-
mors [1], although low-grade gliomas grow slowly, however, some 
LGG are difficult to resect completely and tend to degenerate into 
glioblastoma, leading to a poor consequence [2]. At present, a large 
number of studies combined with medical big data have demon 

 
strated that tumor immune abnormalities are closely related to LGG 
progression [3-6]. Therefore, basic research is needed to further 
clarify the relationship between tumor immunity and the relation-
ship between LGG progression and the clinical need for an accurate 
and simple LGG adjuvant prognostic indicators.

Sell selectins are members of the selectin family (the family 
also includes selectins-P. Selectin and selectin E), often expressed 
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on the surface of immune cells involved in the infiltration of im-
mune cells, are expressed in many tumors, Resto and komiluk, et al. 
found that selectin plays an important role in leukocyte migration 
and infiltration, and in the tumor immune microenvironment TLR4 
(Toll receptor-like 4), in immune related pathway NF-kappa B [7]. It 
has been found that ADCY8 is highly expression in LGG, and ADCY8 
is regulation gene in the CAMP pathway and lead to gene FN1 ab-
normal activation in cAMP pathway and increases proliferation of 
glioma cells [8,9], these results suggest that SELL, ADCY8 and TLR4 
play an important role in tumor immunity and tumorigenesis of 
LGG. However, the expression and mechanism of the above three 
genes in LGG have not been reported, and their value in the diagno-
sis of LGG is not clear.

Material and Methods
LGG gene expression matrix in TCGA and CCGA (expression ma-

trix has been normalized, batch effect removed, and transformed 
into TPM expression pattern), a total of 959 patients with LGG. Bio-

informatics Consensus ClusterPlus clustering method [10]. A very 
poor prognostic cohort was found in 515 LGG patients in the TCGA 
database. Discovery of GSEA Method in bioinformatics. This ex-
tremely poor prognostic group expressed up-regulated genes and 
related functional groups. Kaplan-Meier survival analysis was used 
to analyze the prognostic genes, and P < 0.05 was used as the index 
of difference. TIMER online tool to analyze gene association with 
tumor infiltration.

Results
We first selected a gene expression matrix from 515 low-grade 

gliomas, a prognostic range group was found in TCGA LGG by bioin-
formatics Consensus ClusterPlus clustering (Figure 1) by compar-
ing it to the IDH mutation, most of this group is IDH wild type, but 
some samples of this group are not DH wild type, on the contrary, 
there is no obvious overlap between this group and a pathological 
type of LGG (Figure 2). 

Figure 1: Kaplan-meier Survival Curve. EC1-EC4 is the biological information analysis cluster to get four clusters of which EC1 cluster is significantly 
worse than the other three groups.

Figure 2: Heat map of LGC gene expression: Heat map of BC1 - ECI gene expression, in which BC1 and IDH were significantly repopulated.
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The EC1 Genes in the Poor Prognosis Group are Mainly Enrich-
ing in the Tumor Immune Pathway

By using the GSEA bioinformatics analysis method, it was found 
that EC1 compared with the other three groups EC2-EC4, the up-

regulated genes were mainly concentrated in immune cell inter-
action, immune cell migration, immune cell antigen presentation, 
cytokine pathway and other related pathways, these pathways play 
an important role in tumor immune infiltration (Figure 3).

Figure 3: Analysis Results of EC1 Cluster in GSEA.

The expression of SELL, ADCY8 and TLR4 are Closely Related to 
the Prognosis of LGG

In order to assess the relationship between the up-regulated 
gene of this prognostic group EC1 (the composition of the up-reg-

ulated pathway for GSEA analysis) in LGG, we concluded that Ka-
plan-meier curves combined with analysis (high expression and 
low expression by genes above and below their mean expression 
values) found that SELL, ADCY8 and TLR4 are prognostic genes in 
EC1 and LGG prognostic-related genes (Figure 4).

Figure 4: Kapln-meier survival analysis. Red and brown lines represent high and low expression, respectively.

SELL, ADCY8 and TLR4 were Associated with Multiple Immune 
Functions of LGG

Through online tumor immune cell infiltration analysis tool 

TIMER (Tunor Innume Estination Resource, Https://cistrome.shin-
yapps.io/tiner/), It was found that SELL, ADCY8 and TLR4 were cor-
related with the infiltration of various immune functions (Figure 5).



Am J Biomed Sci & Res

American Journal of Biomedical Science & Research

Copyright© Shaoping_fan

668

Figure 5: Analysis of Tumor-Infiltrating Immune Cells in LGG.

Discussion
In recent years, a large number of studies have demonstrat-

ed that LGG tumor-immune response plays an important role in 
tumorigenesis and progression [12-15]. For example, we can see 
various degrees of infiltration of workers’ lymphocytes in glioma 
specimens excised from wood, in addition, the immune infiltration 
status of hamster cell was correlated with the prognosis of LGG 
patients, moreover, the researchers now have glial pain resistant 
CD8 + lymphocytes in the peripheral blood of glioma patients, these 
evidences suggest that gliomas have some immunogenicity, and it 
is closely related to the prognosis of LGG. Moreover, some studies 
have found that the immune system abnormalities can be found in 
LGG patients, including a decrease in the number of worker cells. T 
cell response capacity defect, early in the cell receptor transmem-
brane signal transduction impairment, other abnormal immune re-
lated cells including CD4 + and CD8 + T lymphocytes [16-18]. How-
ever, the specific mechanism of tumor immunity of tumor cells and 
immune cells in LGG has not been elucidated.

In this study, we performed a complex cluster analysis of LGG 
data samples from TCCA and CCGA databases. A special group 
(EC1) was found, whose prognosis was significantly worse than 
that of the other three groups (EC2-EC4) and combined with com-
plex bioinformatics GSEA analysis methods showed that the genes 
of this groups were mainly involved in tumour immunity. The prog-
nostic key genes SELL, ADCY8 and TLR4. Survival analysis showed 
that these genes were closely associated with patient prognosion 
and that these genes play an important role in tumor immune infil-
tration. The biological mechanism related to the prognosis of LGG 
gene will be further studied in the follow-up study.

Conclusion
In our study, the relationship between tumor and immune in-

vasion was further explored by bioinformatics analysis, and SELL, 

ADCY8 and ADCY8 were multi-dimensionally analyzed by combin-
ing fine analysis, tumor tissue and medical big data. And the expres-
sion of TLR4 in LGG and its influence on the development of LGG, 
and the value of the above molecular markers in the diagnosis of 
LGG prognosis, in order to find new molecular markers of LGG and 
reveal the relationship between the expression of TLR4 and the de-
velopment of LGG. LGG tumor immune mechanism provides theo-
retical and experimental basis.
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