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Effect of pituitary tumor transforming gene 1 on immune

infiltration in breast cancer and its prognostic value
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Abstract

Key words

Background and Aims: Pituitary tumor transforming gene 1 (PTTG1) is an oncogene highly expressed
in various tumors and can be used as a biomarker for cancer invasion and metastasis. However, the
expression level of PTTGI in breast cancer and its relationship with the patient's prognosis is unclear.
This study was conducted to investigate the relationship between the expression of PTTGI in breast
cancer and the prognosis of patients and its effect on immune cell infiltration, and preliminarily explore
the possible mechanism of PTTG1 in the occurrence and development of breast cancer.

Methods: The expression of PTTGI1 in breast cancer tissues and its prognostic value were analyzed
using Oncomine 4.5 database and Kaplan-Meier Plotter database. The co-expressed genes of PTTGI1
screened by Coexpedia and the enriched pathways by co-expressed genes were analyzed through GO and
KEGG databases. TIMER database was used to analyze the relationship between PTTGI1 gene
expression level and immune cell infiltration in breast cancer. MultiMiR method of R language bundle
was adopted to predict the microRNAs interacting with PTTG1 and its co-expressed genes, and
Cytoscape was used for network visualization.

Results: PTTGI1 expression was significantly increased in breast cancer tissues, and the prognosis of
patients with high PTTG1 expression was significantly worse than that of patients with low PTTGI1
expression (P<0.001). In breast cancer, the GO function of PTTG1 gene and its co-expressed gene set
was mainly enriched in nuclear division, organelle separation, and chromosome separation. In contrast,
the KEGG pathway was enriched in cell cycle, meiosis, human T lymphocytic leukemia virus type I
(HTLV-1) infection and p53 signal transduction pathway. The expression level of PTTGI was
significantly positively correlated with the infiltration level of CD4" Thl cells (r=0.490, P=3.52¢-61),
CD4" Th2 cells (r=0.765, P=3.7e-192), macrophages (r=0.308, P=2.8e-23), B cells (r=0.228, P=
3.69¢-13) and neutrophils (r=0.121, P=1.27e-04), but was significantly negatively correlated with the
infiltration level of CD8" T cells (r=—0.198, P=3.16e-10). The multiMiR language data package analysis
showed that there were 17 microRNAs co-targeting PTTG1 and its co-expressed genes.

Conclusion: PTTGI is highly expressed in breast cancer tissue and is associated with poor prognosis in
patients. The expression level of PTTGI in breast cancer is closely related to immune infiltration. High
expression of PTTG1 may enhance tumor proliferation and invasion ability by regulating cell cycle and
p53 signaling pathway, thereby leading to poor prognosis of breast cancer. PTTG1 may play an oncogene
role in breast cancer, suggesting that PTTG1 can be used as a potential diagnostic and prognostic marker
for breast cancer.

Breast Neoplasms; Pituitary Tumor-Transforming Gene 1; Prognosis; Immunity
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Figure 1

The expression level of PTTG1 mRNA in breast cancer tissues and its relationship with survival rate of patients

A-D: The differences of PTTGl mRNA expression levels between breast tumor tissues and normal breast tissues in the
Curtis Breast, Richardson Breast, TCGA Breast and Zhao Breast datasets; E: The difference in PTTG1 DNA copy number

between breast tumor tissues and normal breast tissues in the TCGA dataset; F: Analysis the influence of PTTG1 expression

level on overall survival rate with Kaplan-Meier survival curve (n=1 402)
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2 PTTGIMFRESIBREIRARIEFHENRXR  A: PTTGIZEAIEIG IR W FL IR H LU AR XS Rk K F; B: PTTGI
TEA R R A T BOAHR 3Kk -5 C: PTTG AEA[RIAFE I B s 8 25 th AR 35K F-; D: PTTG17EAR
TP53ARAS A FLE B BRI RIA K5 B PTTGI AEA I 45 F R AR ST B P AR R IA K5 Fe IEW
FUBRLH SR A A ZLIE L S5 A o PTTG1 mRNA k7K F- 1A £

Figure 2 Correlation between PTTG1 expression and clinicopathologic features in breast cancer  A: The relative expression

level of PTTGI in breast cancer tissues with different clinical stages; B: The relative expression level of PTTGI in breast
cancer patients with different races; C: The relative expression levels of PTTG1 in breast cancer patients with different
ages; D: The relative expression level of PTTGI1 in breast cancer patients with different TP53 status; E: The relative
expression level of PTTG1 in breast cancer patients with different status of lymph node metastasis; F: Boxplots of PTTG1
mRNA expression levels in normal and breast cancer tissues

3 PITGIHHREEREMLZ (PTTG1 AL EEENR, XRAEERFRERERE)
Figure 3 Co-expression gene network of PTTG1 (PTTG1 marked by red circles, and the co-expressed genes marked by green
circles)
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Enrichment analysis of GO and KEGG pathways of PTTG1 co-expressed genes in breast cancer A: Molecular
functional roles of PTTGI1 and its co-expressed genes; B: The role of PTTGI and its co-expressed genes in cell
components; C: Biological processes involved in PTTG1 and its co-expressed genes; D: KEGG related pathways of PTTG1
and its co-expressed genes; E: Network of cell cycle pathway (the locations of co-expressed genes in this pathway indicated

in red)

http://www.zpwz.net



5511 YR, S A RETEREEMER IS AR R AN AET ENE 1489

241

@Pyrimidine metaboism

P53 signaling pathway

padust

6790 beh s: 4 P53 s\gna\lnw.vmai I ::;

e [ X Homan immunodefioRiey vius 1 infecton
Progesterone-mediated oocyte maturatior . ) ilie &
Oocyte meiosis i . " : :
® -
. oocye S .. @

4085 ‘Human T-cell leukemia virus ect ice mzﬁnay
A e o 5
BE5 ZLBERPTTGI £RAEFEMBEBMATALMNEG A PTTGIILFEAILHE AL ; B: JEFik3H M KEGG il i

AT AL 2%
Figure 5 Visual network of PTTG1 co-expressed genes and pathways in breast cancer  A: Visual network of PTTGI1 co-

expressed genes; B: Visual network of KEGG pathway enrichment in co-expressed genes
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Figure 6 Relationship between the expression level of PTTG1 and the infiltration level of infiltrating immune cells A-F:
The expression of PTTGI positively correlated with the infiltration levels of CD4" Th1 cells, CD4" Th2 cells, macrophages,
CD8" T cells, B cells and neutrophils, and negatively correlated with the infiltration degree of CD8" T cells
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