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Abstract
Background
CDC20(cell division cycle 20 homologue) plays a vital role in the cell cycle progression through targeting
key substrates for destruction. Current studies have shown that CDC20 functions as an oncogene in
various cancers. However, the potential correlations of CDC20 with prognosis and immune infiltrates in
different cancers remain unclear.
Result
CDC20 expression was higher in most cancers, compared with normal tissues, and the high expression of
CDC20 was correlated with poor prognosis and a higher pathological stage. Furthermore, there were
significant correlations between CDC20 dysregulation with tumor mutation burden(TMB), microsatellite
instability(MSI), tumor microenvironment and tumor- and immune-related genes.
Conclusion
CDC20 may be used as a potential prognostic and immunotherapeuticbiomarker which affects tumor
progression.

Introduction
Cancer has gradually become the leading cause of morbidity and mortality worldwide, which has a
tremendous impact on our health and economy [1]. Traditional first-line therapies include surgery,
chemotherapy and radiotherapy for most cancer patients. At present, in the wake of developments in
medical technology and the emergence of immune checkpoint inhibitors(ICIs), cancer immunotherapy
has become more and more important [2]. Immune checkpoint therapy is a kind of treatment method to
improve the anti-tumor immune response by regulating the activity of T cells. Currently, cytotoxic T
lymphocyte associated antigen 4 (CTLA-4) and programmed cell death protein 1 (PD-1) are the most
concerned immune checkpoints in the treatment of immune checkpoint therapy. In the drug application of
immune checkpoint therapy, there are mainly CTLA-4 monoclonal antibody ipilimumab for the treatment
of patients with malignant melanoma [3], PD-1 blocking monoclonal antibody pembrolizumab for nonsmall cell lung cancer expressing PD-L1 [4], nivolumab targeting PD-1 for the treatment of patients with
malignant kidney cancer [5], and atezolizumab targeting PD-L1 for the treatment of patients with
advanced or deteriorating disease [6]. For some cancer patients who do not respond to conventional
chemotherapy, these drugs can often achieve certain efficacy. Therefore, it is urgent to find more effective
therapeutic targets for patient prognosis and treatment.
CDC20 includes seven WD40 repeats, which are necessary to mediate protein-protein interactions [7]. In
order to exert its biological functions, CDC20 targets its downstream substates for ubiquitination and
subsequent degradation, which plays an indispensable role in regulation of cell cycle, apoptosis, brain
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development and DNA damage repair [8–11]. The present studies reported that CDC20 exhibited its
oncogenic function in most human tumorigenesis [12, 13]. And its overexpression was associated with
invasiveness in pancreatic cancer [14], breast cancer [15], prostate cancer [16], lung cancer [17] and so on.
However, to date, there is no systematical and comprehensive study on the potential function of CDC20 in
pan-cancer.
In this study, we comprehensively analyzed the expression level of CDC20 and investigated the
correlations of CDC20 expression with clinical prognosis level, tumor mutation, immune
microenvironment, and various tumor- and immune-related genes. Ultimately, by Gene Set Enrichment
Analysis (GSEA), the biological function and pathways of ZIC2 were explored.

Results
CDC20 mRNA levels in pan-cancers
Firstly, Oncomine database was applied to explore CDC20 gene expression in pan-cancer. Our results
revealed that CDC20 expression was higher in bladder cancer, brain and CNS cancer, breast cancer,
cervical cancer, colorectal cancer, esophageal cancer, gastric cancer, head and neck cancer, liver cancer,
lung cancer, lymphoma, ovarian cancer, pancreatic cancer, prostate cancer and sarcoma. Only in
leukemia and myeloma, CDC20 expression was lower compared to the corresponding normal tissues
(Figure 1A). In order to further analyze CDC20 expression in pan-cancer, the mRNA levels of CDC20 in 33
cancer samples from TCGA database were also obtained. Our results indicated that the expression of
CDC20 in 19 tumors (BLCA, BRCA, CESC, CHOL, COAD, ESCA, GBM, HNSC, KIRC, KIRP, LIHC, LUAD, LUSC,
PRAD, READ, SARC, STAD, THCA, UCEC) is higher in cancer versus adjacent normal tissues. And there was
no significant difference between the expression of CDC20 and five cancers (KICH, PAAD, PCPG, SKCM
and THYM) (Figure 1B). Due to the lack of normal tissue control in adrenocortical carcinoma (ACC),
lymphoid neoplasm diffuse large B-cell lymphoma (DLBC), acute myeloid leukemia (LAML), brain lower
grade glioma (LGG), mesothelioma (MESO), ovarian serous cystadenocarcinoma (OV), testicular germ
cell tumors (TGCT), uterine carcinosarcoma (UCS), and uveal melanoma (UVM), we used the GEPIA2 to
explore the expression difference between these tumor tissues and the corresponding normal tissues of
the GTEx database. We found that CDC20 expression was also higher in ACC, DLBC, LAML, LGG, OV,
PAAD, SKCM, THYM, UCS. (Figure 1C). In addition, cBioPortal database was utilized to further analyze the
changes on CDC20 expression. As shown in Figure 1D, the highest alteration ratio was associated with
amplification, followed by mutation and deep deletion and the highest alteration frequency was showed
in ovarian cancer cases.
Multifaceted prognostic value of CDC20 in pan-cancers
In order to explore the correlation between the CDC20 expression and the prognosis of patients including
OS, DSS, DFI, and PFI, the Kaplan-Meier (KM) survival curve and Cox proportional hazards models were
utilized. The univariate cox regression analysis indicated that the upregulated CDC20 expression was
negatively correlated with OS in ACC (P<0.001), KICH (P<0.001), KIRC (P<0.001), KIRP (P<0.001), LGG
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(P<0.001), LIHC (P<0.001), LUAD (P=0.001), MESO (P<0.001), PAAD (P<0.001), SARC (P=0.012), SKCM
(P=0.009), UCEC (P=0.049) and positively with OS in THYM (P=0.03) (Figure 2A), negatively with DSS in
ACC (P<0.001), KICH (P<0.001), KIRC (P<0.001), KIRP (P<0.001), LGG (P<0.001), LIHC (P<0.001), LUAD
(P=0.001), MESO (P<0.001), PAAD (P<0.001), PCPG (P=0.023), PRAD (P=0.031), SARC (P=0.019), SKCM
(P=0.016), THCA (P=0.049) (Figure 3A), negatively with DFI in ACC (P=0.019), BRCA (P=0.016), KIRP
(P<0.001), LIHC (P<0.001), PAAD (P=0.02), PRAD (P<0.001), SARC (P=0.004), THCA (P<0.001), UCEC
(P=0.043) (Figure 4A), and negatively with PFI in ACC (P<0.001), BRCA (P=0.030), KICH (P<0.001), KIRC
(P<0.001), KIRP (P<0.001), LGG (P<0.001), LIHC (P<0.001), LUAD (P=0.043), MESO (P<0.001), PAAD
(P<0.001), PCPG (P=0.002), PRAD (P<0.001), SARC (P=0.001), THCA (P<0.001) and UCEC (P=0.002)
(Figure 5A). K-M survival analysis suggested that high expression of CDC20 was associated with poor OS
time in ACC, KIRC, KIRP, LGG, LIHC, LUAD, MESO and SKCM and low expression of CDC20 was related to
poor OS time only in DLBC and THYM (Figure 2B-2K). We also estimated the relationship between CDC20
expression and DSS, the K-M curve showed that the increased CDC20 expression was related with poor
DSS in 7 types of cancer (ACC, KIRC, KIRP, LGG, LIHC, LUAD and MESO) and only showed that the low
expression of CDC20 was associated with poor DSS time in DLBC (Figure 3B-3I). In addition, in the
analysis of the relationship between DFI and CDC20 expression, the K-M survival analysis revealed that
the high CDC20 expression corresponded with poor PFI in ACC, KIRP, LIHC, MESO, PRAD, SARC and THCA
(Figure 4B-4H). Finally, we assessed the PFI in 33 tumors,the results from K-M analysis showed that
higher levels of CDC20 mRNA was related with worse PFI in ACC, KIRC, KIRP, LGG, LIHC, MESO, PAAD,
PRAD, SARC, THCA and UCEC (Figure 5B-5L).
Correlations between CDC20 expression and clinicopathology
To explore the relationship of CDC20 expression and clinicopathologic stages in diverse cancers, we
obtained the CDC20 expression in stage I, II, III, and IV. As shown in Figure 6, there were significant
differences in CDC20 expression between stage I and II in BRCA, LIHC, LUAD, PAAD, READ, SKCM and
TGCT, between stage I and III in BRCA, KIRC, KIRP, LIHC, LUAD, SKCM and TGCT, between stage I and IV in
ACC, KICH, KIRC and KIRP, between stages II and III in ACC, KIRC, KIRP and ESCA, between stages II and IV
inACC, KICH, KIRC, KIRP and LIHC, between stages III and IV in KICH, KIRC and LIHC. Notably, CDC20
expression upregulated along with the increase of tumor grade in ACC, BRCA, KICH, KIRC, KIRP, LIHC,
LUAD and TGCT.
Association of CDC20 expression with TMB, MSI.
TMB and MSI are closely associated with response to immunotherapy, which affect tumor prognosis[19,
20].Therefore, we calculated the TMB and MSI of each sample and investigated the relationship between
CDC20 expression and TMB and MSI in pan-cancer. The results showed that the high CDC20 expression
was positively correlated with theTMB in ACC, BLCA, BRCA, CESC, COAD, KICH, KIRC, LAML, LGG, LIHC,
LUAD, LUSC, PAAD, PRAD, SARC, SKCM, STAD, TGCT, UCEC and UCS, while only negatively correlated with
the TMB in THYM (Figure 7A).Moreover, CDC20 expression had a positive correlation with the MSI in
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BLCA, BRCA, COAD, HNSC, LIHC, SARC, STAD and UCEC, while only had a negative correlation with the
MSI in READ (Figure 7B).
Correlation of CDC20 expression and tumor microenvironment (TME) and immune cell infiltration
The abnormal alterations of TME play a vital role in cancer cell progression and metastasis[21]. To
analyze the relationship between TME and CDC20 expression in pan-cancer, the ESTIMATE algorithm
was applied to calculate stromal and immune cell scores. As shown in Figure 8A, CDC20 expression
positively correlated with stromal score and immune score in LGG and THCA, and negatively in GBM,
LUSC and STAD. However, in BRCA and THYM, the expression of CDC20 negatively correlated with
stromal score and positively correlated with immune score.The detailed resultsare shown in
Supplementary Table S1.In addition, we acquired the content of 22 specific immune cells to further
explore the association between CDC20 expression and immune cell infiltration in pan-cancer. As shown
in Figure 8B, the four tumors (BRCA, KIRC, THYM and LUAD) with the strongest correlation were
displayed. In other cancers, the relationship of CDC20 expression and immune cell infiltrating is shown in
Supplementary Table S2. Our results suggested that the expression of CDC20 was closely relevant to
immune infiltration levels.
Correlations of CDC20 expression with some specific genes
In order to explore the relationship of CDC20 expression and immune checkpoint genes, we conducted
gene co-expression analyses. Our result suggested that CDC20 expressionwas significantly associated
with immune-related factors in most cancers (Figure 9A) (Supplementary Table S3). As an intracellular
mismatch repair mechanism and epigenetic modification respectively, MMRs and DNA methylation play
an important role in tumor genesis. We explored the correlations of CDC20 expression with DNA
methylation and MMRs by completing the co-expression analysis of CDC20 with 5 MMRs genes (MLH1,
MSH2, MSH6, PMS2 and EPCAM) and 5 methyltransferases (DNMT1, TRDMT1, DNMT3A, DNMT3B and
DNMT3L). Our results indicated that the expression of CDC20 was relevant to the expression of them
(Figure 9B-9C) (Supplementary Table S4-S5). m6A is a base modification behavior widely existing in
mRNA and the internal modification of mRNA is used to maintain the stability of mRNA, which affects
tumor development. Our results showed that the expression of CDC20 was significantly correlated with
the mRNA m6A related genes (Figure 9D) (Supplementary Table S6).
GSEA analysis
To further explore the functional and pathway enrichment analyses of CDC20, GSEA was used to perform
KEGG enrichment analyses. As shown in Figure 10, immune-related pathways were differently enriched in
cytokine receptor interaction, Tcellreceptorsignalingpathway, antigen processing and presentation,JAKSTAT signaling pathway, regulation of autophagy, chemokine signaling pathway, RIG I like receptor
signaling pathway.In addition to immune-related pathways, CDC20 also affected other
pathways,includingolfactorytransduction, cell cycle, ascorbateandaldaratemetabolism,
pentoseandglucuronateinterconversions and mismatchrepair.
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Discussion
Ubiquitination is considered to a key role in regulating a variety of cellular processes, including cell cycle
progression, apoptosis, cell proliferation, DNA damage, migration as well as invasion [22, 23]. As the most
complicated E3 ubiquitin ligase, the Anaphase Promoting Complex (APC) has been supposed to be the
chief driving force regulating the process of cell cycle [24, 25]. In order to exert its biological function, APC
core is related with two activators (CDC20 and CDH1), resulting in two different E3 ubiquitin ligase
complexes (APCCDC20 and APCCDH1), respectively [13]. CDC20 targets its downstream substrates for
ubiquitination and subsequent degradation to performs various biological functions, which include
regulation of cell cycle, apoptosis, DNA damage repair and invasion [26]. For instance, the transition from
metaphase to anaphase was regulated by CDC20 through targeting Securin and Cyclin B for
ubiquitination and degradation [27] and Cdc20 targeted Mcl-1 and BIM to participate in the regulation of
apoptosis [9, 28]. In addition, up-regulation of CDC20 was found to be associated with poor prognosis in
various types of cancers [29–31]. Considering that previous studies rarely involved the prognostic value,
biological function and association with immune microenvironment of CDC20 in pan cancer, it is crucial
to explore the potential mechanism of its dysregulation.
In our current study, we first found that CDC20 was highly expressed in up to 28 tumors compared with
normal tissues, indicating CDC20 plays an oncogenic role in pan-cancers. Second, we explored the
relationship between the expression of CDC20 and OS, DSS, DFI and PFI. Our results showed that high
expression of CDC20 was associated with poor prognosis in most tumors. Third, we further revealed that
in ACC, BRCA, KICH, KIRC, KIRP, LUAD and TGCT, the expression of CDC20 increased with the increase of
pathological stage. Fourth, TMB can indirectly reflect the tumor’s ability to produce new antigens and
predict the efficacy of immunotherapy for a variety of tumors [32]. Tumor patients with high TMB have a
higher clinical benefit rate after receiving immune checkpoint inhibitor treatment [33, 34]. Similarly, MSI is
also an important biological marker to predict the efficacy of immunotherapy [35, 36]. Our study
suggested that CDC20 expression is associated with TMB in 21 cancers and with MSI in 9 cancers. Fifth,
More and more evidence show that tumor microenvironment (TME) plays a key role in tumor progression,
such as local drug resistance, immune escape and cancer metastasis [37]. We analyzed the correlation
between CDC20 expression and TME and immune cells’ infiltration, finding that the expression of CDC20
affects the activity of stromal cells and immune cells in most cancers. Sixth, our study also revealed the
CDC20 expression is co-expressed with immune checkpoint related genes, MMRs gene, DNA
methyltransferase gene and M6A RNA methylation related genes, which are closely related to
immunotherapy. All in all, our results above suggested that CDC20 may provide an effective novel target
for immunotherapy. Finally, few studies have reported the relationship between CDC20 expression and
immune microenvironment. By using GSEA, we found that the pathogenic mechanism of CDC20 was
enriched in immune related pathways including cytokine receptor interaction, T cell receptor signaling
pathway, antigen processing and presentation, JAK-STAT signaling pathway, regulation of autophagy,
chemokine signaling pathway, RIG I like receptor signaling pathway.
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At present, there are many clinical and basic studies which are consistent with our summary results. In
pancreatic cancer, over expression of CDC20 was detected compared with normal tissues, and CDC20
depletion inhibited cell growth and induced G2/M cell cycle arrest [14, 38]. Similarly, CDC20 was highly
expressed in breast cancer cells and its overexpression was correlated with invasive processes [30]. In
addition, CDC20 has been identified to be associated with prostate tumorigenesis. Studies have shown
that through the interaction between APC inhibitor Daxx and CDC20, the degradation of APCCDC20
substrates was inhibited, which led to the transient delay of mitotic process and chromosome instability.
Consistently, High expression of Daxx was shown in prostate cancer tissues and positively associated
with the Gleason score and metastasis [39]. Meanwhile, Zhang et al also reported that the expression of
CD44 + prostate cancer stem cells was inhibited by reducing CDC20 expression [40]. CDC20 was also
highly expressed in primary cutaneous squamous cell carcinoma, promoting the migration and invasion
of tumor cells by the Wnt/β-catenin signaling pathway [41]. In diffuse large B-cell lymphoma, CDC20, as a
key downstream gene of MDM2-p53 signaling pathway, regulated tumor cell proliferation, apoptosis and
cell cycle changes [42]. One study has found that in hepatocellular carcinoma, the increased expression
of CDC20 affected tumor progression through regulating epithelial-mesenchymal transition [43]. Another
study displayed that the consumption of endogenous CDC20 decreased the cell proliferation of
hepatocellular carcinoma cells and induced the G2 / M cell cycle stage [44]. As the most common cause
of cancer death, lung cancer can be divided into non-small cell lung cancer (NSCLC) and small cell lung
cancer (SCLC). Studies have shown that CDC20 was highly expressed and may be a potential prognostic
marker of human NSCLC [31]. In addition, Kidokoro et al found that by knocking down CDC20, cell growth
was inhibited, G2 / M cell cycle arrest was induced and the colony formation of lung cancer cells was
delayed [17]. High expression of CDC20 was also founded in bladder cancer cells, targeting FoxO1
degradation to induce radioresistance [45]. All the above studies can be used as the external validation of
our research, showing that CDC20 exert its oncogenic function in various tumors. However, there are
certain limitations in our research. Firstly, our research is completely based on public database, and we
need further experiments to verify it. Secondly, the evaluation of CDC20 expression is based on mRNA
level, which is difficult to reflect the level of functional protein.

Conclusion
In summary, our analysis shows that CDC20 is highly expressed in a variety of tumors, and the high
expression of CDC20 is closely related to poor prognosis, pathological stage, TMB, MSI, immune cell
infiltration, immune checkpoint genes and immune related pathways. This study can provide a new
insight for future immunotherapeutic design.

Materials And Methods
CDC20 expression in pan-cancer
In order to detect CDC20 differential expression in different cancers, we initially applied the Oncomine
database (http://www.oncomine.org). From the UCSC Xena project (http://xena.ucsc.edu), we acquired
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the transcriptome data, mutation data and clinicopathological data of 33 kinds of cancer in TCGA for
further study. By using Perl software, we extracted and integrated CDC20 expression levels and used the
R-package “ggpubr” to visualize in the form of box diagram. For some certain tumors without normal or
with highly limited normal tissues, the “Expression analysis-Box plots” module of the GEPIA2 web server
(http://gepia2.cancer-pku.cn) was applied, where we acquired box plots of the expression difference
between the these tumor tissues and the corresponding normal tissues of the GTEx database. According
the cBioPortal database (https://www.cbioportal.org), we analyzed the genetic alteration characteristics
of CDC20 further.
Prognostic and Clinicopathological correlation Analyses
To explore the correlations between CDC20 expression and patients’ overall survival (OS), disease-specific
survival (DSS),disease-free interval (DFI) and progression-free interval (PFI) in 33 types of cancer, forest
plots and Kaplan-Meier curves were utilized. By using univariate survival analysis, we computed the
hazard ratios (HRs) and 95% confidence intervals.In addition, for further clinical correlation analysis, we
obtained the clinical correlation data from TCGA database to explore the clinical correlation between
CDC20 expression level and tumor stage using the R-package “limma” and “ggpubr”.
TMB and MSI value calculation
To perform TMB and MSI analysis, we downloaded the somatic mutation data and the MSI score of 33
cancers from TCGA database and used the Perl language and the R-package “fmsb” to calculate the total
tumor mutational burden. A correlation analysis between CDC20 expression level and TMB or MSI was
visualized by a radar map.
Evaluation of immune microenvironment and immune cells infiltration
The ESTIMATE algorithm in R-package “estimate” and “limma” was applied to count immune and
stromal cell scores for each tumor sample [18]. By using CIBERSORT, we performed the estimation of
immune cell infiltration in pan-cancer. The R-package “ggplot2”, “ggpubr” and “ggExtra” were utilized to
perform the correlation analysis of CDC20 expression with the tumor immune microenvironment and
immune cell infiltration.
Gene Set Enrichment Analysis (GSEA) of CDC20 in pan-cancer
We obtained the GO gene and KEGG gene sets from the GSEA database (https://www.gsea-msigdb.org/).
By using R-package “limma”, “org.Hs.eg.db”, “clusterprofiler” and “enrichplot”, we conducted GO and
KEGG functional annotation.
Statistical methods
The Perl language and the R language (Version 3.6.3) were utilized for data processing, analysis and
visualization. We performed the gene expression analysis of CDC20 by the Wilcox test. And we conducted
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the correlation analysis by pearson correlation coefficient test. P≤ 0.05 was considered statistically
significant.
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Figures

Figure 1
CDC20 expression levels and alteration in pan-cancer. The evaluation of KIF18B mRNA from Oncomine
dataset (A), TCGA dataset (B) and TCGA+GTEx dataset (C). The alteration frequency of CDC20 in various
cancers from the cBioPortal (D). * indicates p < 0.05, ** indicates p < 0.01, *** indicates p < 0.001.
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Figure 2
The correlation between CDC20 expression and overall survival time (OS) from TCGA database. (A) The
forest plots of CDC20 in different cancers using univariate Cox regression. The survival curves of CDC20
in various cancers using K-M methods. OS of ACC (B), DLBC (C), KIRC (D), KIRP (E), LGG (F), LIHC (G),
LUAD (H), MESO (I), SKCM (J), THYM (K). ACC Adrenocortical carcinoma; BLCA Bladder Urothelial
Carcinoma; KIRC Kidney renal clear cell carcinoma; KIRP Kidney renal papillary cell carcinoma; LGG Brain
Lower Grade Glioma; LIHC Liver hepatocellular carcinoma; LUAD Lung adenocarcinoma; MESO
Mesothelioma; SKCM Skin Cutaneous Melanoma; THYM Thymoma.
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Figure 3
The correlation between CDC20 expression and Disease-Specific Survival (DSS) from TCGA database. (A)
The forest plots of CDC20 in different cancers using univariate Cox regression. The survival curves of
CDC20 in various cancers using K-M methods. DSS of ACC (B), DLBC (C), KIRC (D), KIRP (E), LGG (F),
LIHC (G), LUAD (H), MESO (I). ACC Adrenocortical carcinoma; BLCA Bladder Urothelial Carcinoma; KIRC
Kidney renal clear cell carcinoma; KIRP Kidney renal papillary cell carcinoma; LGG Brain Lower Grade
Glioma; LIHC Liver hepatocellular carcinoma; LUAD Lung adenocarcinoma; MESO Mesothelioma.
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Figure 4
The correlation between CDC20 expression and Disease-Free Interval (DFI) from TCGA database. (A) The
forest plots of CDC20 in different cancers using univariate Cox regression. The survival curves of CDC20
in various cancers using K-M methods. DFI of ACC (B), KIRP (C), LIHC (D), MESO (E), PRAD (F), SARC (G),
THCA (H). ACC Adrenocortical carcinoma; KIRP Kidney renal papillary cell carcinoma; LIHC Liver
hepatocellular carcinoma; MESO Mesothelioma; PRAD Prostate adenocarcinoma; SARC Sarcoma; THCA
Thyroid carcinoma.
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Figure 5
The correlation between CDC20 expression and Progression-Free Interval (PFI) from TCGA database. (A)
The forest plots of CDC20 in different cancers using univariate Cox regression. The survival curves of
CDC20 in various cancers using K-M methods. PFI of ACC (B), KIRC (C), KIRP (D), LGG (E), LIHC (F), MESO
(G), PAAD (H), PRAD (I), SARC (J), THCA (K), UCEC (L). ACC Adrenocortical carcinoma; KIRC Kidney renal
clear cell carcinoma; KIRP Kidney renal papillary cell carcinoma; LGG Brain Lower Grade Glioma; LIHC
Liver hepatocellular carcinoma; MESO Mesothelioma; PAAD Pancreatic adenocarcinoma; PRAD Prostate
adenocarcinoma; SARC Sarcoma; THCA Thyroid carcinoma; UCEC Uterine Corpus Endometrial
Carcinoma.
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Figure 6
The correlation of CDC20 expression with clinicopathologic stage in 12 tumors.
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Figure 7
The relationship between CDC20 expression and TMB and MSI in different cancers. (A) The radar graph
showed the association between TMB and CDC20 expression in various cancers. (B) The radar chart
showed the association of CDC20 expression with MSI. The coordinate value corresponding to each point
is the correlation coefficient. (***p < 0.001; **p < 0.01; *p < 0.05)
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Figure 8
Correlation of CDC20 expression with tumor immune microenvironment. (A) Correlation between CDC20
expression and immune score and stromal score. (B) Correlation between CDC20 expression and
infiltrating levels of immune cells in the top four tumors (BRCA, KIRC, LUAD, THYM)
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Figure 9
Co-expression of CDC20 with some specific genes in pan-cancer. (A)Co-expression of CDC20 with
immune checkpoint related genes. (B) Co-expression of CDC20 with MMRs genes. (C) Co-expression of
CDC20 with DNA methyltransferases. (D) Co-expression of CDC20 with mRNA m6A related genes
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Figure 10
KEGG enrichment analysis of CDC20 in pan-cancer.
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