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Abstract

Background.
CD177, an indicator of prognosis in diverse cancers, is involved in the physiological processes of various
tumor cells, and acts as an immune molecule with novel functions in cancer pathogenesis. However, the
diagnostic, prognostic and immunological role of CD177 in cervical cancer remains unclear.

Methods.
Utilizing publicly available databases and integrating several bioinformatics analysis methods, we
evaluated the expression level of CD177 in cervical cancer by GENT2, HPA and GEO databases. The
Kaplan–Meier Plotter database, Xena Shiny and the constructed of a nomogram were clearly
demonstrated its prognostic value for patients. Gene set enrichment analysis explored the relationship
between CD177 and cervical cancer immune responses and immune cells in�ltration level. In addition, we
investigated the association between CD177 expression and stromalscore, immunescore, immune
checkpoint and drug sensitivity by TCGA RNA-seq data.

Results.
CD177 was apparently expressed at low levels in cervical cancer and predicted a poor survival rate for
patients. CD177 signi�cantly activated immune-related signaling pathways and had a positive
relationship with immune cell in�ltration level. The high CD177 expression group possessed the high
stromalscore and immunescore. CD177 had potential interactions with CTLA4, CD27, BLTA, CD200R1,
CD80, NRP1, TNFRSF25, TIGIT, ICOS and TNFSF9 checkpoint markers. And CD177 expression was
positively relevant with drug sensitivity for Lapatinib, Belinostat, ATRA, Ge�tinib, Navitoclax and
Tamoxifen.

Signi�cance.
These �ndings may shed light on the vital role of CD177 in cervical cancer diagnosis, prognosis, and
immunological function, and it may be a promising predictor and potential factor for cervical cancer
patients.

Introduction
Cervical cancer is the fourth leading cause of cancer-related death in women, with 604,000 new cases
and 342,000 deaths in 2020 worldwide (Sung et al. 2021). The �ve-year survival rate of early-stage
patients is signi�cantly prolonged by surgery and adjuvant radiation and chemotherapy, but outcomes for
patients given a diagnosis of metastatic and recurrent disease are poor (Rosen et al. 2017). PD-1/PD-L1
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immune checkpoint inhibitors can be used in advanced PD-L1 positive patients (Wendel Naumann and
Leath 2020). However, patients have a response rate of 10–25% to such treatment (Otter et al. 2019).
Consequently, new insights into immune molecule and cell interactions in the tumor microenvironment
may be helpful to explore more immunotherapy targets and improve the immune effectiveness for
advanced cervical cancer patients (Mandal and Chan 2016).

CD177 (also known as NB1, HNA-2a, or PRV1) is a glycophosphatidylinositol (GPI)-linked extracellular
membrane protein, expressed on the plasma membrane and speci�c granules of neutrophils (Kissel et al.
2001, Kluz et al. 2020, Silvestre-Roig et al. 2019). Approximately 50% of all circulating neutrophils in
humans express the CD177 protein (Silvestre-Roig et al. 2016). CD177 exerts its biological functions by
modulating human neutrophil migration, acting as a �ow cytometry marker for myelodysplastic
syndrome, and presenting antigens in immune diseases on the neutrophil surface (Alayed et al. 2020, Bai
et al. 2017, Eulenberg-Gustavus et al. 2017). At present, CD177 has been extensively studied in immune
diseases, such as kawasaki disease, rheumatoid arthritis, allergic asthmatic subjects, and in�ammatory
bowel disease.

In the �eld of oncology, CD177 also plays a double-edged role in affecting the clinical signi�cance and
prognostic value in multiple cancers. The higher expression of CD177 signi�cantly correlated with the
poor prognosis of ovarian cancer and pancreatic ductal adenocarcinoma but correlated with a good
prognosis of breast cancer (Jiang et al. 2020, Kluz, Kolb, Xie, Borcherding, Liu, Luo, Kim, Wang, Zhang, Li,
Stipp, Gibson-Corley, Zhao, Qi, Bellizzi, Tao, Sugg, Weigel, Zhou, Shen and Zhang 2020, Moreira et al.
2018). More importantly, recent research has revealed that CD177 could enhance the inhibitory function
of tumor-in�ltrating Treg cells in the tumor microenvironment, and blocking CD177 with antibodies in
CD177 + tumor-in�ltrating cells may serve as a new antitumor immunotherapy target (Kim et al. 2021).
However, the data about the prognostic values and immune functions of the CD177 gene and its protein
in the developing of cervical cancer has never been reported.

Due to the rapid development of biological databases in recent years, we comprehensively explored the
diagnosis, prognosis, and immunological function of CD177 by performing a variety of bioinformatical
analysis in cervical cancer, including screening for CD177 expression level and prognostic value,
investigating the molecular biological function, evaluating the potential association between tumor-
in�ltrating lymphocytes, stromalscore, immunescore, immune checkpoint and drug sensitivity. From our
study, we hypothesized that CD177 might be a prognostic biomarker in cervical cancer, these might
contribute to the further understanding of the role of CD177 in cervical cancer.

Materials & Methods

CD177 mRNA and protein expression
We searched GENT2 ( http://gent2.appex.kr/gent2/ ) and HPA (https://www.proteinatlas.org/) databases
to get the expression of mRNA and protein in pancancer. We also obtained mRNA expression datasets
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from the GEO database (https://www.ncbi.nlm.nih.gov/geo/)(Li et al. 2019, Park et al. 2019). GSE6791
(including 20 cervical cancers and 8 controls), GSE9750 (including 33 cervical cancers and 21 controls)
and GSE63514 (including 28 cervical cancers and 24 controls) were downloaded from GPL96 ([HG-
U133A] Affymetrix Human Genome U133A Array) and GPL570 ([HG-U133_Plus_2] Affymetrix Human
Genome U133 Plus 2.0 Array) platforms. Background correction, standardization and expression value
calculation were performed by using the limma, dplyer, and ggplot2 packages of R software (version: x64
4.1.2). |Fold-change (FC)| and adjusted p value < 0.05 were considered statistically signi�cant.

Survival analysis
We assessed the overall survival (OS) and progress-free survival (PFS) in the high and low CD177
expression groups in the Kaplan–Meier Plotter database https://kmplot.com/analysis/)(Győrffy 2021).
Besides, the Xena Shiny was (https://shiny.hiplot.com.cn/ucsc-xena-shiny/) investigated to illuminate the
impact of CD177 on the 33 different types of cancers, and the disease-free interval (DFI) and progression-
free interval (PFI) were also a�rmed the impact of CD177 on cervical cancer(Wang et al. 2021).

The Cancer Genome Atlas (TCGA)
TCGA database molecularly characterized over 20,000 primary cancer and matched normal samples
spanning 33 cancer types (https://portal.gdc.cancer.gov/). We downloaded cervical cancer RNA-seq data
from TCGA database, using limma, dplyr, corrplot, ggplot2, vioplot and ggpubr packages in R software
(version: x64 4.1.2) to construct the survival nomogram and CD177 coexpression circos plot. GO (Gene
Ontology) and KEGG (Kyoto Encyclopedia of Genes and Genomes) enrichment were performed to
analysis the in�uence of CD177-related genes for signal pathways in cervical cancer patients.
Furthermore, we estimated the stromalscore, immunescore and estimatescore in cervical cancer immune
microenvironment. And the relationship between immune checkpoints and drug sensitivity with CD177
also veri�ed from TCGA data.

Coexpression gene networks and protein-protein interaction
network
The LinkedOmics (http://linkedomics.org/admin.php) database was used to plot the heatmap of top 50
positively and negatively CD177 correlated genes in cervical cancer(Vasaikar et al. 2018). The protein-
protein interaction network was constructed by analyzing the STRING database (https://string-db.org/) to
further clear the CD177 protein function.

Immune in�ltration analysis
TISIDB (http://cis.hku.hk/TISIDB/) can clarify the function of a speci�c gene in tumor–immune interplay,
and generate testable hypotheses and high quality �gures for publication (Ru et al. 2019).
TIMER(https://cistrome.shinyapps.io/timer/) is a comprehensive resource for the systematic analysis of
immune in�ltrates across diverse cancer types (Li et al. 2016, Li et al. 2017). We made use of the two
databases to explore the critical in�uencing of CD177 expression for the immune status of the tumor
microenvironment.
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Statistical analysis
The survival outcomes of K-M plotters were demonstrated with HR and p value by a log-rank test.
Correlations between CD177 expression and its related genes were analyzed by the Pearson correlation
test in LinkedOmics. The in�ltration level for each SCNA category was compared with the normal level
using a two-sided Wilcoxon rank-sum test in the TIMER database.

Results

The expression pattern of CD177 from a pancancer and
cervical cancer perspective
To evaluate the expression of CD177 across various tumor types, we conducted pancancer analysis in
the GENT2 database. The results revealed that the mRNA expression of CD177 in cervical cancer, breast
cancer, colon cancer, kidney cancer and esophageal cancer was lower. Notably, CD177 had low
expression in cervical cancer, with a P value of 0.004 and log2FC of -0.570 (Fig. 1A and Supplementary
data 1). Subsequently, we examined the protein expression of CD177 in different human organs and
tissues, which principally expressed in the oral mucosa, colon, rectum, cervix, appendix, bone marrow,
esophagus, liver, placenta, skin, spleen, and tonsil in the HPA database (Fig. 1B). We also downloaded the
gene expression pro�le datasets GSE6791, GSE9750 and GSE63514 from the GEO database. We could
discover that the expression level of CD177 was apparently down-regulated in cervical cancer (Fig. 1C).
The above results demonstrated that CD177 was expressed at low levels in cervical cancer and may be a
potential novel prognostic biomarker.

Prognostic values of CD177 expression in cervical cancer
To assess how CD177 affects the prognosis of cancer patients, a prognosis analysis was done using
Xena Shiny. The molecular pro�le Cox analysis in TCGA showed that CD177 was as a protective factor
(log (Hazard Ratio) < 0, P value < 0.05) in READ, HNSC and CESC (Fig. 2A). Then we evaluated the
prognostic value of CD177 in cervical cancer using the Kaplan–Meier plotter database, which illustrated
that the OS (log-rank P = 0.00073) and PFS (log-rank P = 0.0047) for patients with high CD177 levels was
signi�cantly longer than that for patients with the low expression (Fig. 2B-C). To validate these �ndings,
we proceeded to investigate the impact of CD177 on DFI and PFI for cervical cancer patients. The high
CD177 expression was attributed to a prolonged DFI and PFI for patients. These results implied that low
CD177 expression was associated with a worse prognosis in cervical cancer. To further forecast the
survival time of cervical cancer patients, a nomogram was constructed by using age, grade, T stage, N
stage, M stage and CD177 levels as indicators to forecast one, three-, and �ve- year overall survival in
cervical cancer patients. The sample with a higher score had a worse prognosis (Fig. 3A). Calibration
curves showing the desirable predictions of the nomograms for one, three-, and �ve- year clinical
outcomes (Fig. 3B).
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CD177 coexpression gene networks and protein-protein
interaction network
To gain insight into the potential contributors of CD177 that may facilitate its function during the
carcinogenic process, the online database LinkedOmics was used to explore CD177 coexpression genes.
The top 50 positively and negatively correlated genes were presented in the heatmaps of Fig. 4A.
Moreover, circos plot derived from genes identi�ed by the TCGA database, we con�rmed a signi�cantly
positive correlation existed between CD177 with SPRR3, TMPRSS11F, CNFN, IL36RN, PRSS27 and
KRT78, and a signi�cantly negative correlation existed between CD177 with TAF9, ZNF354A, NUDCD2,
PFDN1 and SCMH1 (Fig. 4B). Afterwards, we conducted the STRING database to further investigate the
protein-protein interaction network (Fig. 4C). The PPI network was composed of 31 nodes and 99 edges.
The 20 colored nodes represented query proteins and �rst shell of interactors, the 10 white nodes
represented second shell of interactors. According to the analysis above, we can easily retrieve the
interactions between CD177 with other coexpression genes and proteins, which is bene�cial to better
understand the complicated regulatory networks of human beings.

The differentially expressed genes and CD177-related gene
enrichment analysis
To further investigate the function of CD177 in cervical cancer, we divided TCGA RNA-seq data into
CD177 low expression group and CD177 high expression group.

The differentially expressed genes (DGEs) in the two groups were presented in the heatmap (Fig. 5A). The
GO analysis data showed that DGEs mainly located in plasma membrane and participated in the
activation of immune functions, most of the DGEs were associated with cytokine − mediated signaling
pathway, humoral immune response, antimicrobial humoral response, and in�ammatory response to
antigenic stimulus (Fig. 5B-C). And the KEGG pathways revealed that CD177 enrichment in the regulation
of immune effector process, cell killing, response to chemokine, positive regulation of leukocyte mediated
immunity, and regulation of dendritic cell chemotaxis (Fig. 5D-E). To further explore the relationship
between the enriched pathways, we performed Gene Set Enrichment Analysis (GSEA) analysis, we
observed the pathways including chemokine-signaling, cytokine-cytokine-receptor-interaction,
hematopoietic-cell-lineage and melanoma were upregulated in the CD177 high expression group, but the
pathway of primary-immunode�ciency were upregulated in the CD177 low expression group (Fig. 5F). All
these results indicated that expression of CD177 might be involved in the immune activation and innate
and adaptive immune responses.

Correlations between CD177 expression and immune
in�ltration in cervical cancer
We had demonstrated the relevance of CD177 and immune regulation in cervical cancer, in order to clarify
the correlations between CD177 expression and immune in�ltration in cervical cancer. We split the CD177
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expression into high and low expression groups using the ESTIMATE algorithm, we estimated the
stromalscore ranging from − 2434.48 to 806.9, the immunescore ranging from − 1221.7 to 3398.3, and
ESTIMATEScore ranging from − 3271.3 to 3983.5 (Supplementary data 2). These results manifested that
there was a statistically signi�cant difference in the two groups, the stromal cells and immune cells
in�ltration level in the CD177 high expression group elevated than that in the low expression group
(Fig. 6A). We determined the correlation between CD177 and the abundance of tumor-in�ltrating
lymphocytes using Xena Shiny. The relationship of CD177 expression between the different immune cells
is shown in Fig. 6B. According to the landscape, we found that CD177 was moderately correlated with
tumor-in�ltrating lymphocytes in 33 types of cancers. The expression of CD177 was signi�cantly
correlated with the abundance of lymphocytes in CESC, including activated CD8 + central memory T cell,
CD4 + Th1 T cell, CD4 + effector memory T cell, natural killer cell, actived myeloid dendritic cell, monocyte,
macrophage, and B cell (Fig. 6B). These data veri�ed that CD177 may regulate the level of immune cells
in�ltration in cervical cancer.

CD177 was a critical factor in�uencing the immune status
of the tumor microenvironment
To verify the reliability and authenticity of the results, we applied the spearman correlation test to
evaluation the correlation between the abundance of immune cells and CD177 expression level.
Following analysis found that CD177 expression level was positively correlated with actived CD4 + T cell
(r = 0.118, P = 0.0397), actived CD8 + T cell (r = 0.13, P = 0.0229), actived DC cell (r = 0.154, P = 0.00693),
immune B cell (r = 0.254, P = 7.56e-06), macrophage cell (r = 0.268, P = 2.2e-06), memory B cell (r = 0.15, P 
= 0.00873), monocyte (r = 0.139, P = 0.0147), NK cell (r = 0.22, P = 0.000112), and Th1 cell (r = 0.234, P = 
3.74e-05) (Fig. 7A). Additionally, the somatic copy number alterations (SCNA) of CD177 markedly
regulated the degree of immune in�ltration of CD4 + T cell, CD8 + T cell, neutrophil, and dendritic cell in
cervical cancer (Fig. 6B).

Relationship between immune checkpoint and CD177
Nextly, correlation test was validated to further explored the relationship between immune checkpoint and
CD177. We selected 47 common immune checkpoint genes (Supplementary data 3). We found that
CD177 was positively correlated with CTLA4, CD27, BLTA, CD200R1, CD80, TNFRSF25, TIGIT, ICOS and
TNFSF9 checkpoint markers (Fig. 8). Collectively, these results suggested that a potential interaction of
CD177 with known immune checkpoints in cervical cancer. 

Analysis of drug sensitivity to the CD177 gene
At last, to clarify the potential correlation between CD177 expression and drug sensitivity in cervical
cancer. We observed a signi�cant difference in IC50 (half maximal inhibitory concentration) between
CD177 high and low expression groups. The IC50 of antineoplastic drugs and targeted drugs in CD177
high expression group was much lower than that in the CD177 low expression group, including Lapatinib,
Belinostat, ATRA, Ge�tinib, Navitoclax and Tamoxifen (Fig. 9). Therefore, CD177 expression was
positively relevant with drug sensitivity.
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Discussion
CD177 is a membrane surface immune molecule of neutrophils, and previous studies have demonstrated
that it can in�uence prognosis in different types of cancers. In breast cancer, CD177 acts as a tumor
suppressor and expresses at lower levels to predict the poor prognosis, regulating the Wnt/β-Catenin
signaling pathway to inhibit tumor cell proliferation, invasion, and migration (Kluz, Kolb, Xie, Borcherding,
Liu, Luo, Kim, Wang, Zhang, Li, Stipp, Gibson-Corley, Zhao, Qi, Bellizzi, Tao, Sugg, Weigel, Zhou, Shen and
Zhang 2020). However, in epithelial ovarian cancer, the expression of CD177 was highly increased and
positively related to the malignant degree, which is a predictor marker for poor prognosis (Jiang, Chen,
Zhang, Zhou and Wu 2020). Therefore, to clarify the correlation between the prognostic value and
expression of CD177 in cervical cancer, we used several authoritative databases including GENT2, HPA,
GEO, Kaplan–Meier plotter, and Xena Shiny. We determined that CD177 was low expressed in cervical
cancer tissues, and as a protective factor, low CD177 expression predicted poor prognosis for patients.
Meanwhile, we forecast one, three-, and �ve- year overall survival in cervical cancer patients by
constructing a nomogram. Taken together, the imbalance of CD177 expression seems to have a vital role
in carcinogenesis. However, the effect of changes in the expression level of CD177 during carcinogenesis
is still ambiguous.

To con�rm molecular contributors of CD177 that may facilitate its function during the carcinogenic
process in cervical cancer, the gene coexpression networks and protein-protein interaction network were
created. We identi�ed the top 50 genes that were positively and negatively associated with CD177. And
CD177 was discovered to be relevant to the genes, including TAF9, ZNF354A, NUDCD2, PFDN1, SCMH1,
SPRR3, CNFN, TMPRSS11F, IL36RN, PRSS27 and KRT78. For most of these genes, several �ndings have
been manifested that they are involved in transcription, cell cycle progression, growth control and cell
migration. For example, PFDN1 can promote gastric cancer metastasis via the activation of Wnt/β-
catenin pathway(Zhou et al. 2020). Expression of SPRR3 is associated with tumor cell proliferation and
invasion in glioblastoma multiforme(Liu et al. 2014). For most of the proteins in the protein-protein
interaction network, including PECAM1, PRTN3, CNTN5, CNTN6, KCNIP3, PLAUR, LYPD3, PROCR, ZNF575,
ZNF706, PLNLYP, and LYPD5, they were mostly enriched involved in transcriptional regulation, host
defense system of polymorphonuclear leukocytes, proliferation of cancer cells, and cells adhesion. These
physiological and pathological processes play a crucial role in the development of cervical cancer

To further investigate the function of CD177 in cervical cancer, we divided TCGA RNA-seq data into
CD177 low and high expression groups. Functional enrichment analysis indicated that CD177
participated in the activation of immune functions. The immune system is a critical regulator of biology,
and the destruction of immune balance is involved in the occurrence and progression of diseases. It has
been reported that CD177 in�uences the function and homeostasis of tumor-in�ltrating Treg cells, and
targeting CD177 + TI Treg cells may be another immunotherapy approach (Kim, Borcherding, Ahmed,
Voigt, Vishwakarma, Kolb, Kluz, Pandey, De, Drashansky, Helm, Zhang, Gibson-Corley, Klesney-Tait, Zhu,
Lu, Lu, Huang, Xiang, Cheng, Wang, Wang, Tang, Hu, Wang, Liu, Li, Zhuang, Avram, Zhou, Bacher, Zheng,
Wu, Zakharia and Zhang 2021). Meanwhile, tumor CD177 + neutrophil in�ltration has been associated
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with resistance to antiangiogenic treatment in colorectal cancer, which speci�cally revealed that CD177
serves as a therapeutic target for tumor resistance (Schiffmann et al. 2019). Nevertheless, the immune
functions of CD177 in cervical cancer have not been reported. We �rst found that CD177 positively
regulated the immunological processes in cervical cancer. Activation of cytokine − mediated signaling
pathway, humoral immune response, antimicrobial humoral response, and in�ammatory response to
antigenic stimulus may play important antitumor roles in the cervical cancer immune microenvironment.

Activation of the immune system depends on tumor-in�ltrating lymphocytes. Tumor-in�ltrating
lymphocytes account for a large proportion of the TME and will have an impact on the clinical outcomes
of tumor patients (Zhang and Zhang 2020). A better understanding of tumor-in�ltrating lymphocytes will
provide the ability to predict and guide immunotherapy response. Therefore, to further explore the tumor-
in�ltrating lymphocytes affected by CD177 in cervical cancer, a pancancer correlation analysis showed
that CD177 was moderately associated with tumor-in�ltrating lymphocytes in 33 types of cancers, we
found that activated CD8 + central memory T cell, CD4 + Th1 T cell, CD4 + effector memory T cell, natural
killer cell, actived myeloid dendritic cell, monocyte, macrophage, and B cell were positively correlated with
the expression of CD177 using Xena Shiny. Moreover, the spearman correlation test con�rmed the
signi�cant positive correlation between CD177 and the in�ltration level, including CD4 + T cell, actived
CD8 + T cell, actived DC cell, immune B cell, macrophage cell, memory B cell, monocyte, NK cell, and Th1
cell. These results further demonstrated the relevance of the CD177 expression level to the level of
in�ltrating immune cells. In addition, somatic copy number alterations (SCNAs) play a key role in
activating oncogenes and inactivating tumor suppressors, which are also useful diagnostic markers for
numerous cancer types (Luo et al. 2020, Zack et al. 2013). We found that the copy number alterations of
CD177 could affect the in�ltration level of CD4 + T cells, CD8 + T cells, neutrophils, and dendritic cells.
Together, these results all suggested that CD177 was closely correlated with immune in�ltrates in cervical
cancer.

Cervical cancer patients have a poor prognosis when tumor metastasis and recurrence occur (Cohen et al.
2020). PD-1/PD-L1 immunotherapy has provided another option for advanced PD1/PD-L1-positive
patients (Odiase et al. 2021). However, the 10–25% response rate of PD-1/PD-L1 checkpoint inhibitors for
cervical cancer patients means that more therapeutic targets and prognostic biomarkers must be
identi�ed to increase the therapeutic response (Otter, Chatterjee, Stewart and Michael 2019).

In our current research, we found that CD177 was positively correlated with CTLA4, CD27, BLTA,
CD200R1, CD80, TNFRSF25, TIGIT, ICOS and TNFSF9 checkpoint markers. The relationships implicated
the role of CD177 in regulating tumor immunology in cervical cancer. These novel �ndings suggested the
substantial progress in CD177 was involved in the regulation of immune functions in cervical cancer.

In addition, we investigated the association of CD177 with drug sensitivity. The results indicated that
cervical cancer patients were more sensitive to the antineoplastic drugs and targeted drugs including
Lapatinib, Belinostat, ATRA, Ge�tinib, Navitoclax and Tamoxifen. As a potent EGFR inhibitor, Lapatinib
play a more effective role in advanced or metastatic breast cancer(Bilancia et al. 2007). But Monk B J et
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al. reported that there was no evidence to support the use of Lapatinib to enhance the survival for
recurrent and advanced cervical cancer patients(Monk and Pandite 2011). That might imply the low
CD177 expression in cervical cancer is more resistant to chemotherapy drugs than high CD177 group.

Belinostat as an anticancer drug has been approved for some T-cell lymphoma, but there was no study
has con�rmed Belinostat(Eckschlager et al. 2017). CD177 expression may have particular guiding
signi�cance for the clinical selection of Belinostat for cervical cancer patients. Several study have
demonstrated that all-trans retinoic acid (ATRA) enhance anti-PD-L1 e�cacy in cervical cancer(Liang et
al. 2022). Therefore, the combination of ATRA and anti-PD-L1 in CD177 high expression cervical cancer
patients may overcome the low anti-PD-L1 antibody response in cervical cancer treatment. Ge�tinib and
Navitoclax as targeted drugs have been approved for non-small-cell lung cancer(Hosomi et al. 2020,
Zhang et al. 2020). More clinical research needs to be explored to prove the effectiveness of Ge�tinib and
Navitoclax in cervical cancer, but CD177 may provide a good prognostic target in the future research.

However, our study has certain limitations. The effects of CD177 on the progression and prognosis of
cervical cancer need further experimental study veri�cation, and the role of CD177 in determining the
clinical outcome of immunotherapy remains to be further investigated.

Conclusions
In our study, we found that CD177 was notably downregulated in cervical cancer and low expression of
CD177 predicted poor prognosis for cervical cancer patients. Moreover, CD177 was positively related to
immune-associated pathways and tumor-in�ltrating lymphocytes, and could be a promising prognostic
target through its interaction with in�ltrating immune cells and immune checkpoint. And its drugs
sensitivity has particular guiding signi�cance for the clinical selection for cervical cancer patients.

Abbreviation List
GO Gene Ontology

KEGG Kyoto Encyclopedia of Genes and Genomes

GSEA Gene set enrichment analysis

TCGA The Cancer Genome Atlas

OS Overall survival

PFS Progress-free survival

PFI Progression-free interval

DFI Disease-free interval
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DEGs Differentially expressed genes

SCNA Somatic copy number alterations

ACC Adrenocortical carcinoma

BLCA Bladder Urothelial Carcinoma

BRCA Breast invasive carcinoma

CESC Cervical squamous cell carcinoma and endocervical adenocarcinoma

CHOL Cholangiocarcinoma 

COAD Colon adenocarcinoma

DLBC Lymphoid Neoplasm Diffuse Large B-cell Lymphoma

ESCA Esophageal carcinoma

GBM Glioblastoma multiforme

HNSC Head and Neck squamous cell carcinoma

KICH Kidney Chromophobe

KIRC Kidney renal clear cell carcinoma

KIRP Kidney renal papillary cell carcinoma

LAML Acute Myeloid Leukemia

LGG Brain Lower Grade Glioma

LIHC Liver hepatocellular carcinoma

LUAD Lung adenocarcinoma

LUSC Lung squamous cell carcinoma

MESO Mesothelioma

OV Ovarian serous cystadenocarcinoma

PAAD Pancreatic adenocarcinoma

PCPG Pheochromocytoma and Paraganglioma
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PRAD Prostate adenocarcinoma

READ Rectum adenocarcinoma

SARC Sarcoma

SKCM Skin Cutaneous Melanoma

STAD Stomach adenocarcinoma

TGCT Testicular Germ Cell Tumors

THCA Thyroid carcinoma

THYM Thymoma

UCEC Uterine Corpus Endometrial Carcinoma

UCS Uterine Carcinosarcoma

UVM Uveal Melanoma
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Figure 1

The Expression Pattern of CD177 from a Pancancer and Cervical Cancer Perspective. (A) The mRNA
expression of CD177 in various types of normal (blue) and cancer (red) tissues. (B) The protein
expression of CD177 in different human organs and tissues. (C) The mRNA expression of CD177 in
GSE6791, GSE9750 and GSE63514 datasets with cutoff criteria of |logFC| > 1.0 and adj P < 0.05. CC,
cervical cancer; NC, normal cervix.
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Figure 2

Prognostic values of CD177 expression in cervical cancer. (A) Forest plot of prognosis analysis for high-
and low- CD177 gene expression in different cancer types. (B-C) Survival curves of OS and PFS by the
Kaplan–Meier plotter database. (D-E) Survival curve of DFI and PFI in high- and low- CD177 patients by
the Xean Shiny.
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Figure 3

 Survival of cervical cancer patients is predicted by constructing a nomogram. (A) A nomogram for
forecasting the probability of cervical cancer patients after one, three, and �ve years was displayed. (B)
Calibration plots validaed the e�ciency of nomograms for overall survival.
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Figure 4

CD177 coexpression gene networks and protein-protein interaction network.

(A) Heatmaps showing the top 50 positively and negatively correlated genes with CD177. (B) The circos
plot of signi�cantly positive and negative correlated genes with CD177 identi�ed by the TCGA database.
(C) The protein-protein interaction network about CD177 evaluated by STRING database.
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Figure 5

The Functions of CD177 and its Related Genes in Cervical Cancer.

(A) The heatmap showing the differentially expressed genes in the CD177 low and high expression
groups. (B-C) GO enrichment analysis of CD177-associated DGEs. (D-E) KEGG enrichment analysis of
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CD177-associated DGEs. (F) GSEA of CD177-associated DGEs in the CD177 low and high expression
groups.

Figure 6

Correlation between Immune in�ltration and CD177 in Cervical Cancer. (A) The violin plot showed the
signi�cance of stromalscore, immunescore and ESTIMATEScore in the high and low CD177 expression
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groups. (B) The correlation between CD177 mRNA with immune signatures in the 33 different types of
cancers (red is positively correlated and blue is negatively correlated). * P < 0.05,

** P < 0.01, *** P < 0.001

Figure 7
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CD177 in�uenced the abundance of immune cells and somatic copy number alterations in cervical
cancer microenvironment. (A) Scatter plot showing the relationship between the 13 abundance of
immune cells and the expression of CD177. (B) Tumor in�ltration levels in cervical cancer with different
SCNAs by using GISTIC 2.0.

Figure 8

Relationship between immune checkpoint and CD177 in cervical cancer. Heatmap of the relationship
between immune checkpoint and CD177 in cervical cancer. Red indicated positive correlations while blue
indicated negative. Numbers represented correlation coe�cients.
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Figure 9

Analysis of drug sensitivity to the CD177 gene. CD177 expression was positively relevant with drug
sensitivity, including Lapatinib, Belinostat, ATRA, Ge�tinib, Navitoclax and Tamoxifen.
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