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[Abstract] Objective: Analyze the expression, clinical significance and possible biological processes of minichromosome maintenance
protein 3 (MCM3) in brain gliomas, and explore its relationship with glioma immunity. Methods: The databases GEPIA and Oncomine
were searched online to obtain the expression of MCM3 in glioma tissues. The CGGA database was used to analyze the relationship
between MCM3 expression and clinicopathological characteristics of gliomas online. At the same time, 24 tumor specimens of patients
with glioma who underwent surgical treatment in the Department of Neurosurgery of Shanxi Provincial People's Hospital from
January 2019 to March 2020 and 8 non-tumor control specimens were collected, and used immunohistochemical SP method to detect

the expression of MCM3 to verify the bioinformatics analysis results. Kaplan-Meier survival curve was used to evaluate the effect of
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MCM3 on the prognosis of glioma in the TCGA and CGGA databases. The significant related genes of MCM3 were obtained through
Linkedomic database, STRING database and Cytoscape software. Use the DAVID database to perform GO and KEGG analysis of
MCM3 and its significant related genes to explore the biological processes they may participate in. Finally, explore the relationship
between MCM3 expression and glioma immune infiltrating cells in the TIMER database. Results: Comprehensive bioinformatics
analysis and clinical data verification showed that MCM3 was highly expressed in glioma tissues relative to normal tissues (P=0.024),
and its expression level gradually increased with the pathological grade (P=0.001).Survival analysis showed that high expression of
MCM3 was related to the poor prognosis of glioma (P<0.05). GO and KEGG analysis of MCM3 and its significant related genes
showed that these genes are mainly enriched in cell cycle, DNA replication and regulation of DNA damage repair. TIMER database
showed that in the glioma cohort, MCM3 was correlated with a variety of immune infiltrating cells (P<0.05). Conclusions: MCM3 is
highly expressed in gliomas and is related to poor prognosis, which may be related to the cell cycle, DNA replication, regulation of
DNA damage repair and immune microenvironment of glioma cells. MCM3 can promote the progression of glioma, and can be used as
a prognostic indicator and potential therapeutic target for patients with glioma.
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A: The expression of MCM3 in various tumor tissues in the GEPIA database; B: The expression of MCM3 in various tumor tissues in

the Oncomine database; C: The expression of MCM3 in glioma and normal tissues in the GEPIA database;

T: Tumor group; N: Normal group
1 MCM3 7S R B R LR Fh BRI
Fig.1 Expression of MCM3 in glioma tissues
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A, B: MCM3 showed no or low expression in the non-tumor
control group; C, D: MCM3 is moderately or highly expressed
in glioma tissues
2 MCM3 7E % BB LB 4R AN R LA R R Y FRIA R 2T (x400)
Fig.2 MCM3 expression in glioma tissue and non-tumor
tissue(x400)
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Tab.1 The expression of MCMS3 in glioma tissue and non-tumor control group

MCM3 expression

Group Case - Positive rate(%) Va P
High Low
Glioma tissue 24 15 9 62.5 5.100 0.024

Non-tumor tissue 8 2 6 25.0

A B C

Anova, p=2.9e-22 T-test, p=0.014 Aoova, p=2.5¢:05
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A: The higher the expression of MCM3, the higher the grade of glioma; B: High expression of MCM3 is more likely to occur in patients
with high age groups (=42 years old); C: High expression of MCM3 is more likely to occur in patients with IDH wild-type glioma
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Fig.3 Relationship between MCM3 expression in CGGA database and clinicopathological characteristics of glioma
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Tab.2 Correlation between MCM3 expression level and clinicopathological characteristics of glioma

Expression of MCM3
Clinicopathological characteristics ~ Case Va P
High Low
Gender
Male 11 7 4
0.011 0.916
Female 13 5
Age (t/a)
<42 11 5 6
2.517 0.113
=42 13 10 3
Pathological grade
[/1I 11 3 8
10.752 0.001
HI/1V 13 12 1
IDH status
Wild 10 4
0.046 0.831
Mutant 14 9 5
A B C
All WHO Grade survival (Primary glioma) All WHO Grade survival (Recurrnt glioma) Overall survival
Strata - status=High (111) %~ status=Low (111) Strata < status=High (29) <~ status=Low (29)
@ 100 S 100 _ 100 = oo
< K °\° | Logrank P=5.4e-13
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.§ 25F E 8
E 3 P<0,000 1 g 25 E 20
“n } 7
o— 0 o
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A, B: The higher the expression of MCM3 in the CGGA database, the worse the survival rate of glioma patients;

C: The higher the expression of MCM3 in the TCGA database, the worse the survival rate of glioma patients
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Fig.4 The relationship between the expression of MCM3 in CGGA and TCGA databases and the prognosis of glioma
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A: Spearman test analysis of the correlation between MCM3 and other genes in the TCGA glioma cohort;
B: Genes positively related to MCM3 expression; C: Genes negatively related to MCM3 expression
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Fig.5 Related genes co-expressed with MCM3 positive and negative in the Linkedomic database

A, B: PPI network of MCM3 and its first 50 related genes; C: 23 significant MCM3 related genes screened out with MCM3 as the

central node in the PPI network
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Fig.6 PPI network of MCM3 and related genes
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Tab.3 GO and KEGG analysis of MCM3 and its significant related genes

Category Term Count  Percentage of genes (%) P
GOTERM_BP_DIRECT GO:0006260~DNA replication 10 20 <0.01
GOTERM_BP_DIRECT GO:0051301~cell division 9 18 <0.01
GOTERM_BP_DIRECT GO:0006270~DNA replication initiation 4 8 <0.01
GOTERM_BP_DIRECT GO:0000082~G1/S transition of mitotic cell cycle 10 <0.01
GOTERM_BP_DIRECT GO:0007062~sister chromatid cohesion 5 10 <0.01
GOTERM_CC DIRECT G0:0005654~nucleoplasm 22 44 <0.01
GOTERM_CC DIRECT G0:0015630~microtubule cytoskeleton 12 <0.01
GOTERM_CC DIRECT G0O:0000790~nuclear chromatin 12 <0.01
GOTERM_CC_DIRECT GO:0042555~MCM complex 6 <0.01
GOTERM_CC_DIRECT G0:0000784~nuclear chromosome, telomeric region 5 10 <0.01
GOTERM_MF DIRECT GO:0005524~ATP binding 14 28 <0.01
GOTERM_MF DIRECT GO:0005515~protein binding 38 76 <0.01
GOTERM_MF DIRECT GO:0003678~DNA helicase activity 3 <0.01
GOTERM_MF DIRECT G0:0043138~3'-5' DNA helicase activity 2 <0.05
GOTERM_MF DIRECT G0:0003777~microtubule motor activity 3 <0.05
KEGG PATHWAY hsa03030:DNA replication 5 10 <0.01
KEGG _PATHWAY hsa04110:Cell cycle 5 10 <0.01
KEGG_PATHWAY hsa03440:Homologous recombination 3 6 <0.01
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A: MCM3 expression in the LGG cohort is related to B cells, CD8 T cells, CD4" T cells, dendritic cells, neutrophils and macrophages;
B: MCM3 expression in the GBM cohort is related to dendritic cells
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Fig.7 Relationship between MCM3 expression and different immune infiltrating cells in the TIMER database glioma cohort
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