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[ Abstract] Background and purpose: NCAPD? is a protein-coding gene that plays a key role in cell proliferation, such as
mitosis process. This study aimed to investigate the expression level and clinical value of NCAPD2 in glioma. Methods: The
expression of NCAPD2 mRNA in various malignant tumor tissues was analyzed by GEPIA database. The expression level of
NCAPD2 mRNA in glioma was analyzed by Ualcan, UCSC Xena and TIMER2.0 database. Immunohistochemical S-P method was

used to detect and analyze the expression of NCAPD2 protein in normal brain tissue and glioma tissue, as well as the relationship

BE2WE: ERAKRFFFLSXIEETH (31760313) 3 HMERHT h g | SO RHE R £H (2020020211C) ;3 HHEHEIT
T HBMEE AR EE (JJKH20180912K) ) o
WEEH . X # E-mail: 1075428098@qq.cm



790 ® R, E BERBUBINCAPD2EITRIAK RS EE

between the overexpression of NCAPD2 protein and the clinicopathological features of glioma. The expression level of NCAPD2
in glioma cells was verified by Western blot. LinkedOmics database was used to explore genes co-expressed with NCAPD2.
Metascape database and GoPlot database were used for enrichment analysis. Results: Database analysis showed that the expression
of NCAPD2 was higher in various malignant tissues than in normal tissues (P<0.05), and the expression level of NCAPD2 was
higher in isocitrate dehydrogenase 1 (IDH1) mutant-type glioma than in IDH1 wild-type glioma (P<0.05). Immunohistochemical
results showed that NCAPD2 protein was mainly expressed in the nucleus and cytoplasm, and the positive expression rate and strong
positive expression rate of NCAPD2 protein in glioma tissues were significantly higher than those in normal brain tissues (P<0.01).
However, NCAPD2 protein was positively correlated with clinical classification of glioma patients (P<0.05). Western blot assay
showed that the expression of NCAPD2 protein in glioma cells was significantly higher than in glial cells (P<0.05). GO enrichment
analysis showed that NCAPD2 gene was mainly related to cell cycle progression (P<0.01). Conclusion: The overexpression of

NCAPD?2 in glioma is closely related to clinical grade and cell cycle progression, which indicates that NCAPD2 plays an important

role in the occurrence and development of glioma.
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Fig.1 Expression of NCAPD2 mRNA

*: P<<0.05, compared with tumor tissues

A B
70 ~
. 1151
60 - P
° °
E) 50 E) 11.0+
5 g
g 40 - g 10.54
15 15
g, g,
= ] - N
N N
a a
% 20 : 9.5
Q Q
Z 10 4 —— z
I 9.0
0
Normal (n=5) Primary tumor (n=156)

retrieved from GEPIA database

P=0.000 004 701 (£=13.20)
¢ Normal
© Primary tumor
© Recurrent tumor
=631

d

Normal Primary tumor Recurrent tumor

B 2 Ualcan##&E 5UCSC Xena#ji# EE RNCAPD2ZEHZ R BB Rk
Fig. 2 Expression of NCAPD2 in glioma from Ualcan database and UCSC Xena database

A: NCAPD2 was overexpressed in glioma (P<0.05); B: The expression of NCAPD2 was significantly higher in primary and recurrent glioma tissues
than in normal tissues (P<<0.01); P<<0.05, compared with normal
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Fig. 3 Differential expression of NCAPD?2 in patients with TP53 mutation status, age, ethnicity and gender in UALCAN database

A: TP53 mutation could affect the expression level of NCAPD2 gene in patients; B: Expression of NCAPD2 in different age groups of gilioma
patients; C: Expression of NCAPD?2 in different ethnic groups; D: Expression of NCAPD?2 in different gender; *: P<<0.05, compared with normal
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Fig. 4 The expression level of NCAPD2 in IDH1/2 mutated gliomas and MGMT mutated gliomas in the database
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Fig.5 Expression of NCAPD2 in tumor tissues detected by immunohistochemical S-P staining

A: NCAPD2 protein expression was negative in normal tissues (-); B: Weak positive staining of NCAPD2 in glioma tissue (+); C: Positive staining of
NCAPD?2 in glioma tissue (++); D: Strongly positive staining of NCAPD2 in glioma tissue (+++)
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Fig 6 The expression of NCAPD2 was higher in glioma cells than in normal glial cells
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Tab.1 Expression of NCAPD2 protein in normal tissue and glioma tissue

NCAPD?2 protein n
Diagnosis Case n Positive rate/% Strongly positive rate/%
- + ++ +++
Normal 3 3 0 0 0 0.0 0.0
Glioma 120 10 19 55 36 91.7 75.8

" P<0.01

2.3 NCAPD2EBEMIFRZKESMERTIEBE = i S/ K g 275 v 4 41 2 i Y 70 5
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Tab.2 Relationship between expression of NCAPD?2 and clinicopathology characteristics of glioma

2

Variable Case n NCADP?2 strongly positive case 7 (%) Ve P value
Gender 0.021 0.886
Male 80 75(71.3)
Female 40 29 (72.5)
Agelyear 1.036 0.309
<50 79 59 (64.7)
=50 41 27 (65.9)
Tumor size D/cm 0.123 0.722
<4 38 28 (73.7)
=4 78 55(70.5)
Tumor location 1.957 0.376
Left side 53 41 (77.4)
Right side 55 36 (65.5)
Other location 12 9 (75.0)
Clinical classification 4.255 0.039"
I+1 47 39 (83.0)
-+1v 73 48 (65.8)
Infiltration 0.010 0.920
Yes 31 22 (71.0)
No 89 64 (72.0)
"t P<0.05
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Fig.7 LinkedOmics database and the analysis of gene related to NCAPD?2 in glioma

A: The genes which highly related to NCAPD2 were screened by pearson test; B-C: Heat maps showed the first 50 genes positively and negatively
correlated with NCAPD2 (P<<0.01). The red represented the positive gene and the blue represented the negative gene
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Fig. 8 Biological functions of genes co-expressed with NCAPD2 were analyzed by Metascape and GoPlot databases

A: Biological functions of 50 genes that positively correlated with NCAPD2 (P<<0.05); B: Biological functions of 50 genes that negatively associated
with NCAPD2 (P<0.05); C: Darker color represented stronger correlation. Fifteen genes were selected from the genes positively and negatively

correlated with NCAPD2 for correlation analysis of biological function
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