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Introduction

CORO1A, a constituent of the Coronins family, is a conserved protein throughout evolution that interacts with actin within the cellular environment besides being involved in various malignancy development.





Methods

A comprehensive analysis examining the discrepancies in expression levels, survival outcomes, immune cell infiltration (ICI), and enrichment profiles was performed. The expression of CORO1A in breast cancer tissues was verified by immunohistochemistry, WB and RT-qPCR experiments. The effects of different expression levels of CORO1A on the growth and metastasis of breast cancer cell lines were verified by CCK-8, colony formation, Trasnwell and cell scratch experiments.





Results

The findings revealed a heightened expression of CORO1A in the 66.7% of tumor types (22/33), CORO1A consistently demonstrates high diagnostic potential and variable prognostic significance across cancers. In particular, its diagnostic value in SKCM reaches as high as 98%, with a prognostic hazard ratio of 0.77. CORO1A often characterized by hypomethylation of its promoter region, which correlates with the ICI level. Enrichment analysis highlights the critical contribution of CORO1A in B cell receptor pathways and other immune-linked processes, CORO1A may have multiple potential roles in B-cell receptor pathways, involving aspects such as signal transduction regulation, cytoskeletal remodeling and migration, as well as interactions with other immune molecules. exerting a substantial influence on patient prognosis. CORO1A is highly expressed in breast cancer tissues. Breast cancer patients with high expression of CORO1A have a good prognosis. CORO1A knockdown inhibits the growth and metastasis of breast cancer cells, while overexpression is the opposite. Therefore, due to its high diagnostic sensitivity and prognostic value demonstrated in various cancers, CORO1A holds promise as a candidate molecule for novel targeted therapies.





Discussion

CORO1A, as a promising research target, has demonstrated significant and specific capabilities in predicting disease prognosis, analyzing immune responses, and exploring therapeutic approaches for different types of tumors, further highlighting the necessity for in-depth research on it.
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1 Introduction

According to the latest estimates by the International Agency for Research on Cancer (IARC), there were nearly 20 million new cancer cases in 2022, with 9.7 million deaths from cancer (1). Cancer is a significant worldwide public health issue, defined by the uncontrolled growth and spread of malignant cells that evade inhibition and promote invasion and metastasis (2). Although there is some understanding of cancer pathogenesis, the specific mechanisms remain unclear (3). Due to the diverse biological characteristics of tumor cells, identifying effective molecular markers is crucial for determining their occurrence and progression (4, 5). Prior studies have highlighted that tumor cells have an interaction with stromal cells, which is pivotal in tumor development (6, 7). While cancer research has made strides in understanding tumor biology, the role of specific cytoskeletal regulators like CORO1A remains underexplored. This study will delve into the role of CORO1A in cancer.

The CORO1A, a conserved member of the Coronins family, binds to F-actin and is integral to cytoskeletal remodeling (8, 9), which is influenced by extracellular signals to regulate migration, phagocytosis, and cell polarization (10, 11). The CORO1A possesses a significant implication in tumor development. Although its importance in cancers such as breast cancer (BRCA) (12), thymoma (THYM) (13), and cutaneous melanoma (14) is well-documented, additional research is necessitated to understand its function across various cancer types. This study provides a pan-cancer analysis of CORO1A, integrating insights from expression profiles, methylation patterns, and immune interactions to explore its multifaceted role in tumorigenesis.

This research endeavor delves into the pan-cancer expression profile, diagnostic utility, and prognostic relevance of CORO1A by leveraging an online database platform. It extends its scope to scrutinize the methylation patterns and genetic variations of CORO1A, evaluating their interplay with the immune response, the immune cell infiltration (ICI), and the immune-linked gene expression. Furthermore, the study incorporates functional and metabolic pathway enrichment analyses to bolster future investigative efforts aimed at unraveling the CORO1A functional dynamics in cancer biology.




2 Materials and methods



2.1 Data download and CORO1A expression differences analysis

The clinical data and RNA sequencing (RNA-seq) for a comprehensive pan-cancer cohort consisting of 15,776 subjects were obtained from the UCSC XENA platform (September 11, 2024; https://xenabrowser.net/datapages/). This data amalgamates insights from the Cancer Genome Atlas (TCGA) and the Genotype-Tissue Expression (GTEx) project, providing a robust foundation for pan-cancer research.




2.2 Determine the diagnostic and prognostic capabilities of CORO1A

Samples were categorized into low and high-expression groups employing the median level of CORO1A mRNA expression. Afterward, the link between CORO1A mRNA expression and patient prognosis was determined utilizing Cox regression analysis, including overall survival (OS), disease-specific survival (DSS), and progression-free survival (PFS). The Cox regression and Kaplan-Meier (KM) analyses were employed with the ‘Survival’ and ‘survminer’ packages. Moreover, ggplot2 was utilized to visualize our results using forest plots and Venn diagrams.

The KM Plotter is an online database (September 11, 2024; https://kmplot.com/analysis/) that conducts meta-analyses of gene prognostic values. For further analysis, participants were allocated into two high and low-expression groups—employing the median level of the CORO1A gene probe mRNA expression (200696_s_at).

The “pROC” package was deployed to Receiver Operating Characteristic curve (15) analysis, and “ggplot2” was utilized for visualizing the results. An AUC of 0.7 to 0.9 implies that CORO1A has moderate diagnostic potential, whereas an AUC above 0.9 signifies strong diagnostic capability.




2.3 Development and calibration of nomograms

Univariate and multivariate Cox regression analyses were conducted to estimate risk variables affecting patient prognosis. Variables with p < 0.05 were chosen for multivariate Cox analysis. The CORO1A expression levels were divided into low and high groups according to the median and were considered independent variables. The prognostic nomogram constructed in this study aims to quantify the independent impact of CORO1A expression levels on the prognosis of patients with breast cancer and others, and integrates other key clinical variables to provide a tool for individualized prognostic assessment that visualizes the prediction of patients’ 1-year, 3-year, and 5-year survival probabilities, and its predictive validity was assessed utilizing the concordance index (C-index) with 1,000 iterations. Calibration curves were used to compare projected and actual results. In constructing the multivariable Cox proportional hazards model using stepwise regression, we set the significance level for variable selection at p < 0.1 to reduce the risk of excluding potentially important predictive factors (Type II error). However, for the variables in the final model, their statistical significance is interpreted using a standard of p < 0.05.




2.4 Use of online databases

The TISIDB (September 11, 2024; http://cis.hku.hk/TISIDB/index.php) database’s ‘Isotype’ module was employed to examine the link between CORO1A expression and various human cancer subtypes, emphasizing the association between methylation levels and ICI (16).

The TCGA module within the UALCAN database serves to compare the CORO1A gene promoter methylation levels between normal tissue samples and those from the TCGA (September 11, 2024; http://ualcan.path.uab.edu/index.html). For an in-depth analysis of protein levels across various cancers and their adjacent normal tissues, the CPTAC (Clinical Proteomic Tumor Analysis Consortium) was employed (17).

Afterward, CNV% is evaluated in the ‘Mutations’ module of the Gene Set Cancer Analysis (GSCA) database (September 11, 2024; https://guolab.wchscu.cn/GSCA/#/), examines the association between CORO1A expression, Analysis of the effects of CORO1A methylation and CNV alterations on pan-cancer prognoses based on CORO1A methylation and CNV changes (18).

The “OncoPrint” module of the cBioPortal database (September 11, 2024; https://www.cbioportal.org) was deployed to analyze the CORO1A genetic alterations level in the “TCGA Pan-Cancer Atlas Study” dataset (10,443 samples having mutation data across 32 studies) (19). The “Cancer Type Summary” module evaluates alterations in CORO1A, the number of gene mutations, the kind of mutations, and the recurrence of CNV for each type of cancer. The mutation sites of CORO1A were assessed using the “mutagenesis” module and shown in the three-dimensional structure of their proteins.

The proportion of CORO1A for each CNV and single nucleotide variant (SNV) type in pan-cancer is downloaded from the Cancer Somatic Mutation Directory (COSMIC) (September 11, 2024; https://cancer.sanger.ac.uk/cosmic).




2.5 Correlation between CORO1A and tumor immunity

Herein, we conducted an investigation into the correlation between the gene CORO1A and two key cancer biomarkers—tumor mutational burden (TMB) and microsatellite instability (MSI)—across a spectrum of malignancies, utilizing the Sangerbox 3.0 online database for our analysis (September 11, 2024; http://vip.sangerbox.com/). The ESTIMATE algorithm, along with the ‘GSVA’ and ‘org.Hs.eg.db’ tools, was employed to calculate the Stromal, Immune, and ESTIMATE Scores (20). Additionally, the correlation between CORO1A expression and eight immune checkpoint-linked gene transcripts was explored in different cancer types. A gene list comprising immune activators, immunosuppressives, chemokines, chemokine receptors, and Gene Set Enrichment Analysis (GSEA) was deployed to analyze gene set enrichment and major histocompatibility complex (MHC) molecules (September 11, 2024; https://www.gsea-msigdb.org/gsea/msigdb/index.jsp). The correlation between CORO1A and immune-linked gene expression was ascertained with the Spearman correlation coefficient.

A methodology was developed to estimate the ICI of 24 immune cells across different malignancies with the single-sample GSEA (ssGSEA) algorithm (21). The correlation between CORO1A gene expression and the various ICIs was elucidated in a spectrum of cancers. To achieve this, the EPIC, TIMER, CIBERSORT, and MCPCOUNTER methods were employed, which are integrated within the ‘Immune’ module of the TIMER2.0 database (September 11, 2024; http://timer.cistrome.org/). Our comprehensive analysis encompassed a diverse range of immune cell populations, including cancer-associated fibroblasts (CAFs), CD8+ and CD4+ T cells, regulatory T cells (Tregs), B cells, neutrophils, monocytes, myeloid dendritic cells (mDCs), macrophages, and natural killer (NK) cells (22).




2.6 Functional and pathway enrichment analysis

Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) were utilized to investigate the biological roles and predicted pathways of CORO1A and its associated proteins.

Protein-protein interaction (23) involves proteins interacting to regulate gene expression, transmit biological signals, and control the cell cycle (24). The STRING database(September 11, 2024; https://string-db.org/) includes over 24 million proteins from more than 5,000 organisms, analyzing known and predicted physical and functional protein associations. This database was utilized to construct and visualize the interaction network of CORO1A-related proteins and to investigate their interactions.




2.7 Western blot analysis

Twelve pairs of BRCA and surrounding normal tissue samples were procured from the Department of Breast Surgery at the First Affiliated Hospital of Xinjiang Medical University. Total proteins were extracted utilizing RIPA buffer enriched with PMSF protease inhibitor (Beyotime, China). Protein concentrations were quantified with the BCA assay, and the proteins were then used for Western blot analysis. Proteins were separated with a 4%–15% gradient SDS-PAGE and then transferred to PVDF membranes. Membranes were incubated at ambient temperature with TBST containing 5% skim milk for blocking and incubated overnight at 4 °C with primary antibodies. A rabbit and mouse monoclonal antibodies specific to CORO1A (1:1000, Abcam, USA; ab203698) and specific to β-actin (1:8000, Santa Cruz Biotechnology, USA; sc-69879), respectively, were utilized. Following washing with TBST, the PVDF membranes were incubated with either goat anti-rabbit or -mouse IgG (both 1:8000, Cell Signaling Technology, USA. #7074 or #7076) protein bands were observed via an ECL chemiluminescence kit (Cell Signaling Technology, USA. #7003) and recorded with a Bio-Rad imaging system.

The developed bands were analyzed using ImageJ software to analyze the grayscale values of the bands, β-actin as the CORO1A/β-actin ratio to calculate the standardized protein expression level.




2.8 Immunohistochemistry staining

Human tissue microarray slides comprising 80 paired BRCA specimens and adjacent normal tissues (BRC1602, Superbiotek, Inc., Shanghai, China) were utilized in this study. Paraffin-embedded tumor samples were sectioned into 6μm thick slices. Standard immunohistochemistry (IHC) was conducted on the tissue array slides using a protein-specific antibody: anti-CorO1a antibody (1:1000 dilution, ab203698, Abcam, USA). Table 1 lists comprehensive clinicopathological features.


Table 1 | The relationship between the expression of CORO1A and the clinicopathological characteristics of BC patients.
	CORO1A
	Number of cases(n=80)
	The expression of CORO1A
	P


	Low (n=40)
	High (n=40)



	Age
	>50 years
	40
	22
	18
	0.5026


	≤50 years
	40
	18
	22
	 


	Tumor size(cm)
	>2
	48
	19
	29
	0.8140


	≤2
	32
	11
	21
	 


	T
	T I~II
	46
	18
	28
	0.0411


	T III
	34
	22
	12
	 


	N
	N 0
	30
	12
	18
	0.2481


	N 1~3
	50
	28
	22
	 


	TNM
	I–II
	32
	13
	19
	0.2537


	III
	48
	27
	21
	 


	Survival status
	Live
	48
	19
	29
	0.0392


	Death
	32
	21
	11
	 







For the expression level of CORO1A protein, a semi-quantitative scoring system was used to score it: according to the staining intensity, it was divided into 0~3 points (no staining = 0 points, weak positive = 1 point, moderate positive = 2 points, strong positive = 3 points); According to the proportion of positive cells, it is divided into 1~4 points (positive rate≤ 25%=1 point, 26%–50%=2 points, 51%–75%=3 points, ≥76%=4 points). The final composite score was obtained by multiplying the staining intensity by the positive proportion score, and the total score ranged from 0 to 12 points. According to the distribution of scores, the cases were divided into low expression group (0–5 points) and high expression group (6–12 points) for further statistical analysis.




2.9 Plasmid construction and transfection

Construction of CORO1A knockdown vector (sh-CORO1A): Three sequences of specific small hairpin RNA (shRNA) (Supplementary Table S1) were selected to knock down CORO1A expression, and the shRNA was inserted into the lentiviral vector pLKO.1-puro. Cloning was performed by restriction enzyme digestion and ligation reactions, and the constructed plasmids were verified by DNA sequencing. Construction of CORO1A overexpression vector: Lentiviral vector pLVX-Puro was used to insert the CORO1A gene into the appropriate position and select the appropriate promoter to drive the expression of CORO1A.




2.10 The constructed vector was confirmed by DNA sequencing

The constructed shRNA or overexpression plasmid (2 µg) was mixed with the transfection reagent Lipofectamine 3000 (Invitrogen, Shanghai, China) based on the proportion indicated by the reagent and transfected into HEK-293T cells that grown to about 80%. The cells were cultured for 48 h to allow virus particles to be produced, thereby collecting, filtering, and concentrating the supernatant by ultracentrifugation (100,000 x g, 4°C, 2 h). After ultracentrifugation, the supernatant was discarded, and the pellet was resuspended in a medium.




2.11 Lentivirus infection and grouping

Breast cancer cell lines MCF-7 and MDA-MB-231 were inoculated in the plates, and virus infection was performed when the cells grew to about 80%. The concentrated lentivirus solution was introduced to the cells, which were replaced with fresh culture medium 24 h after infection and continued to be cultured for 48 h. According to the above methods, the cells were divided into four groups: CORO1A knockdown empty vector group (NC-KD); CORO1A knockdown group (KD); CORO1A overexpression vector group (NC-OE); CORO1A overexpression group (OE). The expression of genes was observed by fluorescence microscopy 72 h post-infection, culturing the cells in good condition for a period and collected for subsequent experiments.




2.12 RNA extraction and qRT-PCR

Following the protocols, we extracted total RNA by Trizol (Invitrogen, Shanghai, China) via the SYBR Green PCR kit (Takara, Beijing, China). China) Furthermore, forward and reverse primers (Table 2) were used to amplify the target genes in a 20 µL final volume. The qRT-PCR reaction process was performed in Applied Biosystems 7500 (Foster City, CA, USA), and data were analyzed with the 2–ΔΔCT method.


Table 2 | shRNA sequences and primer sequences for CORO1A.
	Name
	Targeting sequence (5’→3’)



	sh-CORO1A-1
	GCAGATCAACATCTTCGAA


	sh-CORO1A-2
	GGACATGTATGTCGAGAAT


	sh-CORO1A-3
	GCTGGAGAACTTCAAGATG


	CORO1A-OE-F
	GGATCCATGGAGTACAGCCTGAGGAG


	CORO1A-OE-R
	CTCGAGTCAGGTTGTTGCTGTTGTTG 


	CORO1A-F
	ATGGAGTACAGCCTGAGGAG


	CORO1A-R
	TCAGGTTGTTGCTGTTGTTG


	GAPDH-F
	GAAGGTGAAGGTCGGAGTC


	GAPDH-R
	GAAGATGGTGATGGGATTTC










2.13 CCK-8 assay

The cell viability assay kit (CCK-8; Dojindo Molecular Technologies, Japan) was used to assess the cell proliferation ability by seeding cells in 96-well plates and culturing them for five days. Subsequently, the CCK-8 reagent was added to each well, followed by incubation at 37°C for 1.5 h. The absorbance value at 450 nm was then measured using a microplate reader (Tecan Infinite, Switzerland). The measured results were plotted as a line chart to reflect the changes in cell proliferation capacity.




2.14 Transwell assay

The Transwell assay kit (Corning, New York, USA) was used to seed cells from the experimental and control groups into Transwell chambers for invasion and migration assays, with or without Matrigel in the chambers. A 600 µL volume of 10% FBS medium was added to the lower chamber as a chemoattractant, followed by incubation for 24 h at 37°C in 5% CO2. Residual cells on the upper surface of the Transwell membrane were removed with a cotton swab. Cells that had migrated to the lower chamber were then fixed with 4% paraformaldehyde for half an hour and stained with 0.1% crystal violet (both from Beyotime, Shanghai, China). Finally, cell counts and observations were performed under an inverted microscope (Mshot, Guangzhou, China) at 200× magnification.




2.15 Scratch assay

To assess cell migration, scratch assays were performed. Cells were seeded into 6-well plates and cultured to form a confluent monolayer. A sterile 200 µL pipette tip was used to create a uniform scratch. After removing detached cells with PBS, cells were cultured in serum-free medium to reduce proliferation. Images of the scratched areas were taken at 0 and 24 h using an inverted microscope (Leica, Germany) at 100× magnification. The scratch area was measured with ImageJ, and migration rate was calculated as (initial scratch area - final scratch area)/initial scratch area.




2.16 Statistical analysis

Statistical analyses were conducted with R software (version 4.0.3, https://www.R-project.org/). For data visualization, we employed the ‘ggplot2’ package. The Mann-Whitney U test was deployed to assess the variability in CORO1A expression levels among unmatched samples, while the Wilcoxon signed-rank test was used for paired samples. Additionally, the Spearman correlation coefficient was utilized to explore the correlations between CORO1A expression levels and several factors, including m6A methylation regulators, TMB, MSI, immune scores, and immune-associated genes. A threshold of p < 0.05 was set to determine statistical significance. When calculating the hazard ratio (HR), a 95% confidence interval was employed. AND, to control for false positives due to multiple comparisons, we applied the Benjamini-Hochberg procedure to differentially expressed gene analysis to correct p-values. The significance threshold is set at q<0.05 (i.e., FDR<5%).





3 Results



3.1 Differences in pan-cancer and its subforms of CORO1A expression and protein content

Analysis of the TCGA database revealed significantly reduced CORO1A mRNA expression in tumor tissues of colon adenocarcinoma [COAD, P = 0.006, (95% CI) = (-0.670 – -0.113)], lung squamous cell carcinoma [LUSC, P<0.001, (95% CI) = (-1.051 – -0.541)], and pancreatic cancer [PAAD, P = 0.010, (95% CI) = (-3.391 – -0.418)], unlike normal tissues (P < 0.05). The tumor tissues exhibited significantly greater expression levels than their normal counterparts in several cancer forms, including Breast Cancer [BRCA, P<0.001, (95% CI) = (0.578 – 0.971)], cholangiocarcinoma [CHOL, P = 0.007, (95% CI) = (0.398 – 2.165)], esophageal cancer [ESCA, P = 0.001, (95% CI) = (0.544 – 1.829)], head and neck squamous cell carcinoma [HNSC, P<0.001, (95% CI) = (0.456 – 1.156)], renal clear cell carcinoma [KIRC, P<0.001, (95% CI) = (2.293 – 2.812)], renal papillary cell carcinoma [KIRP, P<0.001, (95% CI) = (1.037 – 1.846)], and gastric cancer [STAD, P = 0.005, (95% CI) = (0.219 – 1.210)] (P < 0.05; Figure 1A).

[image: Box plots comparing CORO1A gene expression in normal and tumor tissues across various cancer types. Panel A shows TCGA data, Panel B combines TCGA and GTEx data, while Panel C compares individual paired samples from TCGA. Red represents tumor tissues and blue represents normal tissues. Significance is marked with asterisks, where ns denotes not significant, a single asterisk for p less than 0.05, two for p less than 0.01, and three for p less than 0.001. The x-axis lists cancer types and the y-axis shows log2 TPM values.]
Figure 1 | Differential CORO1A expression in 33 cancers. (A) CORO1A mRNA expression difference between TCGA and (B) GTEx tumor and normal tissues. (C) CORO1A mRNA expression in TCGA tumor and paired normal tissues.

Moreover, we supplemented limited normal tissue data for specific tumors and normal samples from the TCGA and GTEx databases to improve the reliability of our outcomes. The study revealed significantly reduced CORO1A mRNA expression in adrenocortical carcinoma [ACC, P<0.001, (95% CI) = (-1.601 – -1.012)], lung adenocarcinoma [LUAD, P<0.001, (95% CI) = (-0.439 – -0.193)], [LUSC, P<0.001, (95% CI) = (-1.185 – -0.926)], prostate cancer (25), and Thymoma [THYM, P<0.001, (95% CI) = (-0.574 – -0.182)] in comparison to normal tissues (P < 0.05). Conversely, its expression manifested a significant rise in 22 other malignant tumors, including breast [BRCA, P<0.001, (95% CI) = (0.835 – 1.089)], cervical [CESC, P<0.001, (95% CI) = (0.733 – 1.828)], [CHOL, P = 0.012, (95% CI) = (0.314 – 2.057)], [COAD, P<0.001, (95% CI) = (0.454 – 0.802)], diffuse large B-cell lymphoma [DLBC, P<0.001, (95% CI) = (0.871 – 1.399)], esophageal [ESCA, P<0.001, (95% CI) = (0.462 – 0.773)], glioblastoma [GBM, P<0.001, (95% CI) = (0.902 – 1.181)], [HNSC, P<0.001, (95% CI) = (0.365 – 1.083)], [KIRC, P<0.001, (95% CI) = (2.153 – 2.641), renal papillary cell [KIRP, P<0.001, (95% CI) = (1.098 – 1.785)], acute myeloid leukemia [LAML, P <0.001, (95% CI) = (3.954 – 4.323)], low-grade glioma [LGG, P<0.001, (95% CI) = (0.648 – 0.839)], liver [LIHC, P<0.001, (95% CI) = (0.214 – 0.606)], ovarian [OV, P<0.001, (95% CI) = (1.267 – 1.742)], pancreatic [PAAD, P<0.001, (95% CI) = (2.518 – 2.960)], rectal [READ, P<0.001, (95% CI) = (0.545 – 1.018)], [SKCM, P<0.001, (95% CI) = (2.042 – 2.408)], gastric [STAD, P<0.001, (95% CI)= (0.759 – 1.139)], testicular germ cell [TGCT, P<0.001, (95% CI) = (3.682 – 4.082)], thyroid [THCA, P<0.001, (95% CI) = (0.438 – 0.730)], endometrial [UCEC, P<0.001, (95% CI) = (0.245 – 0.779)], and urothelial carcinoma [UCS, P <0.001, (95% CI) = (0.234 – 0.757)] (P < 0.05; Figure 1B).

Only LUSC malignant tissue from paired samples of 23 malignancies exhibited significantly lower CORO1A mRNA expression when compared to adjacent tissues. The malignant tissues encompassing BRCA [P<0.001, (95% CI) = (0.264-0.709)], HNSC [P = 0.049, (95% CI) = (0.001 -0.848)], KIRC [P<0.001, (95% CI) = (2.246 – 2.987)], KIRP [P<0.001, (95% CI) = (1.011–2.139)], and STAD [P<0.001, (95% CI) = (0.715 – 1.886)] experienced significantly elevated CORO1A mRNA expression (P < 0.05; Figure 1C). Utilizing the UALCAN database, we manifested that the cancer tissues like OV, LUAD, GBM, and LIHC revealed mitigated CORO1A protein levels compared to normal tissues, but increased in cancer types encompassing BRCA, COAD, HNSC, KIRC, PAAD, and UCEC (P < 0.05; Figure 2A). Additionally, the TISIDB database was employed to examine CORO1A expression across different pan-cancer immune and molecular subtypes. Moreover, CORO1A is differentially expressed in 16 cancer subtypes (Figures 2B–R). High CORO1A expression was identified in specific subtypes across various cancers: HER-2 in BRCA (Figure 2B), HM-indel in COAD (Figure 2C), CIN in ESCA (Figure 2D), G-CIMP-low in GBM (Figure 2E), Acute in HNSC (Figure 2F), C2a in KIRP (Figure 2G), Mesenchymal-like in LGG (Figure 2H), iCluster 1 in LIHC (Figure 2I), Immunoreactive in OV (Figure 2J), GS in READ (Figure 2K), NF1-Any-Mutants in SKCM (Figure 2L), EBV in STAD (Figure 2M), and POLE in UCEC (Figure 2N). Conversely, low CORO1A expression was noted in the CIMP-low subtype of ACC (Figure 2O), secretory subtype of LUSC (Figure 2P), and 4-FLI1 subtype of PRAD (Figure 2Q). Furthermore, CORO1A expression in PCPG was insignificant and excluded from further analysis (Figure 2R). In addition, CORO1A expression significantly correlated with immune subtypes across 30 cancers, peaking in the C2 (inflammatory) and nadir in the C4 (lymphocyte depletion) subtypes (Figure 2S).

[image: Box and violin plots display CORO1A expression across various cancer and normal samples. Panel A features box plots comparing expression in tumor (red) and normal (blue) samples for different cancer types, indicating significant differences marked by asterisks. Panels B to R show violin plots of CORO1A expression correlated with various molecular subtypes across different cancers. Panel S illustrates correlations between CORO1A expression and immune subtypes across multiple cancers, using distinct color coding for each subtype. The plots provide a visual comparison of expression levels across diverse conditions and parameters.]
Figure 2 | Variations in CORO1A protein content levels in pan-carcinoma. (A) Variations in CORO1A protein levels in pan-carcinoma, encompassing BRCA, COAD, OV, KIRC, UCEC, LUAD, PAAD, HNSC, LGG, and LIHC. Connections between molecular subtypes and CORO1A expression in TCGA cancers, encompassing (B) ACC; (C) BRCA; (D) COAD; (E) ESCA; (F) GBM; (G) HNSC; (H) KIRP; (I) LIHC; (J) LGG; (K) LUSC; (L) OV; (M) PCPG; (N) PRAD; (O) READ; (P) SKCM; (Q) STAD; (R) UCEC. (S) Links between immune subtypes and GSN expression in TCGA tumors, including ACC, BLCA, BRCA, CESC, CHOL, COAD, ESCA, GBM, HNSC, KICH, KIRC, KIRP, LGG, LIHC, LUAD, LUSC, MESO, OV, PAAD, PCPG, PRAD, READ, SARC, SKCM, STAD, TGCT, THCA, UCEC, UCS, and UVM. C1 (wound healing), C2 (IFN-g dominant), C3 (inflammatory), C4 (lymphocyte deplete), C5 (immunologically quiet), and C6 (TGF-b dominant). ***p<0.001.




3.2 Predictive and diagnostic importance of CORO1A in different cancer types

Here, we evaluated the predictive significance of CORO1A, focusing on OS, DSS, and PFS using the TCGA database. Moreover, we included cancers with P < 0.1 in our analysis. High CORO1A expression revealed the link to enhanced OS in BRCA [P = 0.061, HR (95% CI) = 0.732 (0.528–1.014)], CESC [P = 0.026, HR (95% CI) = 0.587 (0.367 – 0.939)], HNSC [P = 0.002, HR (95% CI) = 0.650 (0.496 – 0.851)], LUAD [P = 0.048, HR (95% CI) = 0.748 (0.561 –0.998)], SKCM [P<0.001, HR (95% CI) = 0.525 (0.399–0.690)], and UCEC [P = 0.005, HR (95% CI) = 0.541 (0.354 – 0.827)] but demonstrated an association with mitigated OS in KIRC [P = 0.017, HR (95% CI) = 1.443 (1.068 – 1.950)], LAML [P = 0.026, HR (95% CI) = 1.620 (1.059–2.478)], LGG [P<0.001, HR (95% CI) = 1.937 (1.363–2.753)], THYM [P = 0.020, HR (95% CI) = 0.083 (0.010 – 0.678)] and UVM [P<0.001, HR (95% CI) = 5.157 (1.966 – 13.527)]. It expression in SARC [P = 0.051, HR (95% CI) = 0.672 (0.451–1.002)] was not significant (Figure 3A; Supplementary Figure S1A). For DSS, high CORO1A expression served as a protective factor for longer DSS in CESC [P = 0.008, HR (95% CI) = 0.475 (0.274–0.824)], HNSC [P = 0.012, HR (95% CI) = 0.639 (0.451 – 0.907)], SKCM [P<0.001, HR (95% CI) = 0.508 (0.379 – 0.681)], and UCEC [P = 0.003, HR (95% CI) = 0.435 (0.254 – 0.746)], while it was a risk factor for reduced DSS in ESCA [P = 0.066, HR (95% CI) = 1.729 (0.966 – 3.096)], KIRC [P = 0.033, HR (95% CI) = 1.520 (1.035–2.232)], LGG [P = 0.001, HR (95% CI) = 1.842 (1.278 – 2.654)] and UVM [P = 0.001, HR (95% CI) = 5.679 (2.008 – 16.058)] (Figure 3B; Supplementary Figure S1B). Elevated CORO1A expression is linked to extended PFS in BRCA [P = 0.036, HR (95% CI) = 0.702 (0.504 – 0.978)], CESC [P = 0.009, HR (95% CI) = 0.532 (0.331 – 0.855)], CHOL [P = 0.027, HR (95% CI) = 0.352 (0.140 – 0.887)], HNSC [P = 0.016, HR (95% CI) = 0.705 (0.531 – 0.937)], LIHC [P = 0.087, HR (95% CI) = 0.755 (0.579 – 1.038)], PRAD [P = 0.069, HR (95% CI) = 1.461 (0.970 – 2.199)], SKCM [P = 0.023, HR (95% CI) = 0.771 (0.616 – 0.965)], and UCEC [P = 0.001, HR (95% CI) = 0.545 (0.380 –0.782)] patients, while it is associated with reduced PFS in LGG [P = 0.015, HR (95% CI) = 1.410 (1.070 – 1.858)] patients. CORO1A expression in UVM [P = 0.062, HR (95% CI) = 2.095 (0.963 – 4.561)]was considered insignificant and excluded from analysis (Figure 3C; Supplementary Figure S1C). Venn diagram analysis elucidated that CORO1A influences three critical prognostic indicators: OS, DSS, and PFS—across five cancer types: CESC, HNSC, LGG, SKCM, and UCEC, highlighting its potential as a key prognostic factor in these cancers (Figure 3D). Furthermore, in pan-cancer, we analyzed the CORO1A diagnostic significance, and the outcomes exhibited that CORO1A was effective in BRCA (AUC = 0.713), CESC (AUC = 0.796), CHOL (AUC = 0.787), ESAD (AUC = 0.798), ESCA (AUC = 0.788), GBM (AUC = 0.747), KIRP (AUC = 0.799), PAAD (AUC = 0.877) and LUSC (AUC = 0.747) (AUC > 0.7; Figure 4A). It has good diagnostic ability (AUC > 0.9) in three cancers: KIRC (AUC = 0.938), SARC (AUC = 0.988), and SKCM (AUC = 0.98); (Figure 4B). In addition, our results show that CORO1A exhibits the best diagnostic efficacy in differentiating SKCM patients from normal controls among the above cancer types.

[image: Panel A presents a forest plot of overall survival, Panel B shows disease-specific survival, and Panel C illustrates progression-free survival across various groups with hazard ratios and P-values. Panel D features a Venn diagram summarizing significant overlaps in survival outcomes for specific conditions.]
Figure 3 | Connection between CORO1A expression and prognosis in cancer patient prognosis. Correlation between CORO1A expression and OS (A), DSS (B), and PFS (C) in cancer patients. (D) The Venn diagram illustrates the intersection of OS, DS, and PFS for various cancers.(Among them, we included seven types of cancer that had a p<0.05 in univariate COX regression analysis for both univariate and multivariate regression analysis, which are marked in red frames in the forest plot C.).

[image: Nine graphs display Receiver Operating Characteristic (ROC) curves for different cancer types: BRCA, CESC, CHOL, COAD, ESAD, ESCA, GBM, KIRP, PAAD, LUSC, KIRC, SARC, and SKCM. Each graph shows sensitivity versus one minus specificity, with dashed diagonal lines indicating random classification. The area under the curve (AUC) values and confidence intervals (CI) are noted for each, demonstrating varying predictive performances of CORO1A.]
Figure 4 | Receiver operating characteristic [14] curve of CORO1A expression in pan-carcinoma. CORO1A expresses cancer with several diagnostic significance (AUC > 0.7), encompassing BRCA, CESC, CHOL, ESAD, ESCA, GBM, KIRP, PAAD, and LUSC (A), and with good diagnostic value (AUC > 0.9), encompassing KIRC, SARC, and SKCM (B).




3.3 CORO1A serves as an independent predictive factor in specific cancers

Herein, we conducted a single-variate distribution and multivariate regression analyses on seven cancer types to identify risk factors that influence the PFS of cancer patients. In this paper, we included cancer types with univariate COX regression analysis p < 0.05: BRCA, CESC, CHOL, HNSC, LGG, SKCM, and UCEC. Multivariate analysis identified independent predictors for various cancers: For BRCA, M stage [M1, HR (95% CI) = 3.777 (1.864-7.654), p < 0.001] influenced PFI (Supplementary Table S1A). Significant factors in CESC included primary treatment outcome [PR/CR, HR (95% CI) = 0.226 (0.084-0.605), p = 0.003] and clinical stage [III/IV, HR (95% CI) = 0.186 (0.036-0.973), p = 0.046] (Supplementary Table S1B). The primary treatment outcome [PR/CR, HR (95% CI) = 0.151 (0.095-0.239), p < 0.001]and N stage [N2/N3,HR (95% CI) = 1.719 (1.140-2.592), p = 0.010] were significant predictors in HNSC (Supplementary Table S1C). Age [> 40, HR (95% CI) = 1.876 (1.355-2.597), p < 0.001] and IDH status [Mut, HR(95% CI) = 0.249 (0.170-0.363), p < 0.001] were significant in LGG (Supplementary Table S1D). In SKCM (Supplementary Table S1E), predictive factors included T [T3/T4, HR(95% CI) = 1.487 (1.101-2.009), p = 0.010], N (N2/N3, HR(95% CI) = 1.584 (1.050-2.390), p = 0.029), pathological stages [III/IV, HR(95% CI) = 1.459 ((1.026-2.073), p = 0.035], and high CORO1A expression [HR(95% CI) = 0.739 (0.564-0.969), p = 0.029]. In UCEC (Supplementary Table S1F), predictors identified include clinical stage [III/IV, HR(95% CI) = 3.341 (2.262-4.935), p < 0.001], primary treatment outcome (PR/CR, HR(95% CI) = 0.134 (0.082-0.218), p < 0.001), and high CORO1A expression [HR(95% CI) = 0.602 (0.403-0.898), p = 0.013].

We utilize the independent impact of CORO1A expression levels on the prognosis of patients with breast cancer and other conditions, and integrate other key clinical variables to construct prediction nomograms and calibration. The BRCA nomogram achieved a C index of 0.656 (0.627 – 0.686, Figure 5A). In CESC, it was 0.702 (0.644 – 0.759, Figure 5B), 0.725 (0.697 – 0.752, Figure 5C) in HNSC, 0.736 (0.715 – 0.756, Figure 5D) in LGG, 0.655 (0.635 - 0.676, Figure 5E) in SKCM, and 0.725 (0.697 – 0.753, Figure 5F) in UCEC. Subsequently, each nomogram was calibrated to evaluate the model’s reliability.

[image: Combined image of six nomograms and calibration plots labeled A to F for different cancer types: BRCA, CESC, HNSC, LGG, SKCM, and UCEC. Each nomogram shows factors like stages and age affecting predicted survival probabilities. Calibration plots compare observed versus predicted survival probabilities at 1, 3, and 5 years, with observed points aligning close to the ideal line in varying degrees across cancer types. C-indices and significance levels are annotated.]
Figure 5 | Nomograms and calibration curves predicting patient PFS in six malignancies. Nomograms and calibration curves of BRCA (A), CESC (B), HNSC (C), LGG (D), SKCM (E), and UCEC (F). The horizontal and vertical axes denote the model-predicted and observed survival probability, respectively. The closeness of each line to the optimal line signifies the model’s effectiveness.To use the nomogram, locate the patient’s value for each variable (e.g., RiskScore, Age, Gender, Stage) and draw a line upward to the ‘Points’ axis to determine the corresponding score. Sum the scores for all variables and locate the total on the ‘Total Points’ axis. Finally, draw a line downward from the ‘Total Points’ axis to the survival probability axes to estimate the probability of survival at each time point.”.




3.4 Differences in CORO1A methylation modification levels in pan-cancer

Here, the connection between the CORO1A mRNA expression levels and the m6A methylation inhibitors was explored across a spectrum of cancers, recognizing the pivotal function that m6A methylation contributed to cancer progression. Our study led to the discovery of 24 pivotal regulators of m6A methylation. Comprising 3 erasers (FTO, ALKBH3/5), 10 writers (CBLL1, ZC3H13, METTL3/14, RBM15/15B, TRMT61A/B, TRMT6, WTAP), and 11 readers (HNRNPA2B1, IGF2BP1/2/3, RBMX, YTHDF1/2/3, YTHDC1/2, HNRNPC). Heat map analysis revealed that CORO1A expression in LIHC, PCPG, and UVM is associated with specific m6A methylation regulators (Figure 6A). Additionally, we compared CORO1A promoter methylation levels between healthy and malignant tissues deploying the UALCAN database. The study (Figures 6B–E) identified CORO1A promoter hypermethylation in COAD, PCPG, PRAD, and THCA, and hypomethylation in BRCA, BLCA, CESC, CHOL, HNSC, KIRC, LIHC, LUAD, LUSC, TGCT, and UCEC relative to healthy tissues (Figures 6F–P).

[image: Correlation heatmap and box plots.   A: Heatmap shows correlations between CORO1A and M6A methylation regulators. Colors range from blue (negative correlation) to red (positive correlation) with significance levels indicated.   B-P: Box plots display promoter methylation levels of CORO1A across various cancer types from TCGA samples. Each plot compares normal and primary tumor samples with beta value measurements.]
Figure 6 | Analysis of CORO1A epigenetic methylation. (A) The connection between CORO1A mRNA expression and m6A methylation regulatory factors across various malignancies. Levels (beta values) of CORO1A promoter methylation in normal tissues and malignancies as analyzed by UALCAN, encompassing COAD (B), PCPG (C), PRAD (D), THCA (E), BRCA (F), BLCA (G), CESC (H), CHOL (I), HNSC (J), KIRC (K), LIHC (L), LUAD (M), LUSC (N), TGCT (O), and UCEC (P). *p<0.05, **p<0.01.

This study investigated the link between CORO1A methylation patterns and ICI using the TISDIB database. Heat maps indicated a reverse association between CORO1A methylation levels alongside the ICI for most immune cells (Supplementary Figure S2A). Additionally, the implication of CORO1A promoter methylation on mRNA expression and patient survival across various cancers was analyzed employing the GSCA database. A significant connection was ascertained between CORO1A promoter methylation and mRNA expression in the majority of the 33 malignancies from the TCGA database, except for DLBC and OV (Supplementary Figure S2B). Moreover, CORO1A promoter hypomethylation adversely affects the prognosis of patients with UVM, KIRC, or LGG (Supplementary Figure S2C).

In conclusion, hypomethylation of the CORO1A promoter may be linked to cancer prognosis and immune invasion.




3.5 Characteristics of genetic changes in CORO1A

Genetic alterations drive cancer, with some serving as potential targets for molecular therapy. Consequently, we deployed the cBioPortal database to determine the profile of CORO1A genetic variation in pan-cancer. Analysis revealed that CORO1A mutations occurred in 168 (1.5%) of the 10,967 pan-cancer samples, predominantly as missense mutations (Figure 7A). Missense substitutions accounted for 54.41% of all mutations, while synonymous substitutions comprised 25.29%. The SNV category was the most prevalent, with G > A mutations accounting for 40.78%, followed by C > T mutations at 27.18% (Figure 7B) highlights the five cancer types with the highest frequency of CORO1A mutations: BLCA, BRCA, SKCM, STAD, and UCEC. The R402Q/W mutation site is the most common for CORO1A, identified in one UCEC patient, one HNSC patient, and two SARC patients (Figure 7C). The CORO1A protein 3D structure is presented, highlighting the R402Q/W position (Figure 7D).

[image: Composite image of a scientific study analyzing CORO1A gene alterations. Panel A shows a summary of sample profiling. Panel B presents alteration frequency in various conditions. Panel C provides a chart of mutation types. Panel D displays a protein structure. Panel E illustrates survival differences between copy number variation (CNV) groups across cancer types. Panel F includes Kaplan-Meier survival curves for different CNV groups in uterine corpus endometrial carcinoma (UCEC), highlighting overall survival (OS), disease-specific survival (DSS), and progression-free survival (PFS) with associated log-rank p-values.]
Figure 7 | Mutated characteristics of CORO1A in various tumors. (A) Overview of alterations in CORO1A expression across various cancers. (B) Bar plot depicting the frequency and types of CORO1A alterations in various cancer types. (C) The landscape of CORO1A mutations concerning their location, types, number, and association with protein domains. (D) Certain mutations in CORO1A are displayed on the protein’s 3D structure. (E) The connection between CNV in CORO1A and cancer patient prognosis. (F) Correlation between CNV in CORO1A and prognosis in UCEC patients, including OS, DSS, and PFS.

This study investigated the link between CORO1A mutations, CORO1A mRNA expression, and pan-cancer patient prognosis. The CNV mutations in CORO1A correlate with worse prognosis in ACC, COAD, KICH, MESO, PCPG, and UCEC patients (Figure 7E). Specifically, CORO1A deletion mutations in UCEC are linked to shorter OS, DSS, and PFS (Figure 7F). The CNV pie chart indicates that heterozygous amplifications and deletions are prevalent across most cancers. Rare homozygous amplifications are mainly observed in BRCA, DLBC, LUAD, MESO, BLCA, and UCS, while rare homozygous deletions are primarily found in LAML and TGCT (Supplementary Figure S3A). A negative correlation was identified between CNV occurrence in CORO1A and its mRNA expression levels in cancers like LGG, BRCA, and KIRP (Supplementary Figure S3B). Consequently, mutations in the CORO1A gene are prevalent in a broad range of cancers and correlate with the clinical outcomes for cancer patients.




3.6 CORO1A is implicated in pan-cancer immune invasion and response

Tumor mutation burden (TMB) and Microsatellite Instability (MSI) serve as prognostic biomarkers for evaluating cancer patients’ responses to immunotherapy. This study examined the association between CORO1A mRNA levels and the parameters of TMB and MSI, revealing an inverse connection between CORO1A mRNA expression and TMB in the following cancers, with correlation coefficient (R) as follows: GBM (– 0.13), HNSC (– 0.11), PAAD (– 0.24), STAD (– 0.10), THCA (– 0.18), and TGCT (– 0.16). Conversely, a positive correlation was observed in several cancers with R values as follows: BRCA (0.09), COAD (0.13), SARC (0.14), SKCM (0.27), UCEC (0.27), and UCS (0.29) (P < 0.05; Figure 8A).

[image: Four-panel image with radar charts and heatmaps depicting correlations between cancer types and various metrics. Panels A and B show radar charts with TMB and MSI metrics for different cancers, highlighting significant values in blue and red. Panels C and D display heatmaps of correlation values, with color intensity representing correlation strength between cancer types and specific markers or scores, using a red-blue color gradient for range visualization. Significant correlations are marked with asterisks based on p-values.]
Figure 8 | CORO1A expression is connected with TMB, MSI, TME, and immune checkpoints in 33 cancer types. Correlation between CORO1A expression and TMB (A), MSI (B), immune checkpoint expression (C), as well as Stromal, Immune, and ESTIMATE Scores (D) in 33 cancers. *p<0.05, **p<0.01.

Additionally, CORO1A mRNA expression exhibited a positive connection with MSI in the following cancers, with R values: COAD (0.20) and THCA (0.10) and an adverse association in HNSC (-0.13), KIRP (- 0.14), LIHC (-0.11), LUSC (-0.15), PAAD (-0.15), and PCPG (-0.17) (P < 0.05; Figure 8B).

Our research exhibited a substantial positive link between CORO1A levels and the immune checkpoint protein expression in a range of malignancies (P < 0.05; Figure 8C). Moreover, we ascertained the link between CORO1A mRNA levels and tumor stromal, immune invasion, and purity scores in pan-cancer. The heat map displays CORO1A expression in 30 cancer types, encompassing ACC, BLCA, BRCA, CESC, CHOL, COAD, ESAD, GBM, HNSC, KICH, KIRC, KIRP, LAML, LGG, LIHC, LUAD, LUSC, MESO, OV, PAAD, PCPG, PRAD, READ, SARC, SKCM, STAD, TGCT, THCA, UCEC, and UVM. The mRNA expression level manifests a positive connection with both tumor stromal and immune invasion scores (P < 0.05; Figure 8D). Our analysis assessed the correlation between the CORO1A expression levels and several immune-linked genes, encompassing 43 genes associated with immune activation, 22 genes linked to immune suppression, 21 major MHC genes, 41 chemokines, and 18 chemokine receptor genes. Additionally, we exhibited that CORO1A expression is positively linked to these immune-related genes across a variety of cancers (Supplementary Figures S5A–E). A majority of cancers show significant relationships between CORO1A expression and immune scores, immune checkpoints, and gene expression related to immunity.

Tumor-infiltrating immune cells (TIICs) are crucial to the tumor microenvironment (TME) and impact tumor aggressiveness. Using the ssGSEA method, we ascertained the correlation between the CORO1A mRNA expression levels and the presence of 24 TIICs. Our heatmap analysis exhibited the CORO1A mRNA levels possessed a significant positive correlation with most TIICs infiltration in a broad spectrum of 31 different cancer types, encompassing ACC, BLCA, BRCA, CESC, CHOL, COAD, ESCA, ESAD, GBM, HNSC, KICH, KIRC, KIRP, LAML, LGG, LIHC, LUAD, LUSC, OV, PAAD, PCPG, PRAD, READ, SARC, SKCM, STAD, TGCT, THCA, UCEC, UCS, and UVM (P < 0.05; Figure 9A). Additionally, we utilized EPIC, MCP-COUNTER, and TIDE algorithms within the Timer 2.0 database to analyze the link between CORO1A mRNA expression and TIIC infiltration, revealing a positive association between CORO1A mRNA levels and CD8+T cell infiltration across multiple cancer types. Significant correlations were identified in six cancer types, with R values: BRCA (0.633), CESC (0.795), COAD (0.528), KIRC (0.75), KIRP (0.718), and SKCM (0.794) (P < 0.05; Figure 9B). Additionally, CORO1A expression was notably linked to T cell and macrophage invasion across various cancers (Supplementary Figure S5A).

[image: Heatmaps and scatter plots showing correlations between immune cell types and different cancer types. Panel A displays a correlation matrix with color gradients from red (positive correlation) to blue (negative correlation) and significance levels marked with asterisks. Panel B consists of scatter plots illustrating CD8A expression against purity and infiltration levels for various cancer types, alongside another heatmap highlighting significant correlations.]
Figure 9 | Connections between ICI levels and CORO1A expression in pan-cancer. (A) The link between CORO1A expression and ICI assessed by the ssGSEA methodology. (B) Correlation analysis between CORO1A expression and the CD8 T cells infiltration with the Timer2.0 database, including scatter graphs for BRCA, CESC, COAD, KIRC, KIRP, and SKCM. Immune cell infiltration, ICI. *p<0.05, **p<0.01.




3.7 Functional enrichment analysis of CORO1A

Herein, we conducted an enrichment analysis of genes co-expressed with CORO1A to understand its possible molecular pathways in tumorigenesis and development. Based on the GEPIA2 database, the top 100 genes that were co-expressed with CORO1A were determined (Supplementary Table S2). A PPI network, constructed using 50 CORO1A-binding proteins from the STRING database, manifested 51 nodes, 320 edges, an average node degree of 12.5 (P < 0.001, Figure 10A). The first 100 genes co-expressed with CORO1A were analyzed for functional enrichment, revealing 16 KEGG pathways and 311 GO categories, comprising 275, we identified 28 cellular components (CC), 8 molecular functions (MF), and biological processes (BP) (Supplementary Table S3). Four cancer-related items were randomly selected from each GO category. The BP analysis highlighted roles in lymphocyte differentiation, unicellular differentiation, leukocyte-cell adhesion, and cell adhesion (Figure 10B). Regarding CC, these genes were enriched in a predominant localization on the outer plasma membrane, cell-substrate junction, focal adhesion, and actin cytoskeleton (Figure 10C). Moreover, MF includes nucleoside triphosphatase and GTPase regulatory activities, GTPase activator activity, and actin-binding (Figure 10D). The KEGG pathway analysis revealed pathways including cytotoxic actions by NK cells chemokine signaling, B-cell receptor-mediated signaling, and FcγR-mediated phagocytosis (Figure 10E). Visualization indicated that the FcγR-mediated phagocytosis pathway exhibited the greatest gene overlap, suggesting its potential involvement in mediating CORO1A (Figure 10F).
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Figure 10 | CORO1A-linked genes, interacting proteins, and functional enrichment analysis. (A) PPI Network for CORO1A. (B), cellular component (C), molecular function (D), and KEGG pathway (E). (F) Visual network of KEGG analyses.

In addition, we conducted GSEA analysis using the respondome pathway database to investigate CORO1A’s potential mechanism of action in pan-cancer. Our analysis included six cancer types: BRCA, CESC, and HNSC showed a positive prognosis with CORO1A expression, while ESCA, LGG, and KIRC exhibited a negative prognosis. The GSEA findings revealed that in cancer types with a favorable prognosis linked to CORO1A, genes exhibiting a positive connection with CORO1A were mostly abundant in immune-linked pathways (Figures 11A–F). Conversely, in cancer subtypes characterized by a poor prognosis, there is an enrichment of genes that exhibit a negative association with CORO1A, particularly in pathways related to immune responses. These pathways encompass interactions that modulate immunity between lymphoid and non-lymphoid cells, the phagocytic process mediated by Fcγ receptors, and the cytotoxic actions of NK cells. In KIRC, genes that show a negative correlation with CORO1A are predominantly engaged in DNA methylation, modifications to proteins after translation, and the cell cycle regulation, which includes the deacetylation of histones, their methylation, and the control points within the cell cycle (Figure 11F).
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Figure 11 | GSEA functional enrichment analysis of CORO1A in 6 cancers. The top 10 reaction pathways in BRCA (A), CESC (B), and HNSC (C) were positively connected with CORO1A expression. The first 10 reaction pathways in ESCA (D), LGG (E), and KIRC (F) negatively associated with CORO1A expression.

In conclusion, CORO1A significantly impacts cancer by modulating immune-related pathways.




3.8 The CORO1A expression in BRCA tissues

Herein, we collected 12 BRCA specimens and their adjacent normal tissues to validate CORO1A expression from the First Affiliated Hospital of Xinjiang Medical University. Western Blot analysis manifested that CORO1A expression significantly raised in BRCA tissues, unlike adjacent normal tissues (P < 0.001, Figures 12A, C; Supplementary Figure S6). Moreover, we assessed the clinical relevance of CORO1A expression in BRCA by conducting immunohistochemical staining on a microarray of 80 paired BRCA and adjacent tissue samples. The findings revealed a significantly elevated level of CORO1A expression within malignant tissues (P < 0.001, Figures 12B, D). Moreover, KM survival analysis of the clinical data from these patients indicated that greater CORO1A expression is linked to a better prognosis (Figure 12E). Overall, CORO1A is significantly overexpressed in BRCA tissues and is linked to improved patient outcomes. To explore the impact of different expression levels of CORO1A on the malignant phenotype of breast cancer, breast cancer cell lines MCF-7 and MDA-MB-231 were established with CORO1A knockdown and overexpression, and validated by RT-qPCR and Western Blot (Figures 12F–I). CCK-8 and colony formation assay results indicate that CORO1A overexpression promotes the proliferation of breast cancer cell lines, while knockdown has the opposite effect (Figures 12J–M). Cell scratch assay (Figures 13A–D) and Transwell assay (Figures 13E–H) results show that CORO1A overexpression significantly enhances the migration and invasion capabilities of breast cancer cell lines, whereas knockdown yielded opposite results. In summary, experimental results demonstrate that CORO1A is highly expressed in breast cancer and promotes the proliferation, migration, and invasion capabilities of breast cancer.
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Figure 12 | CORO1A is highly expressed in BRCA tissues and promotes the proliferation of breast cancer cells. (A)Western blot was deployed to confirm the CORO1A expression in cancer and adjacent tissues from 12 BRCA patients. (B) CORO1A mRNA expression in cancer and adjacent tissues of 12 patients (p < 0.001) (C) Illustrative images of immunohistochemical staining of BRCA tissues and corresponding paracancerous tissues using tissue microarray chip (n=80); (D) Tissue microarray chip (n=80) to detect the CORO1Ad expression in BRCA and adjacent tissues (p < 0.001); (E) The OS curve of high (n = 40) and low (n = 40) CORO1A expression patients by Kaplan-Meier. Breast cancer, BRCA; (F) The efficiency of knockdown and overexpression of CORO1A in breast cancer cell line MCF-7 was verified by RT-qPCR. (G) WB experiments were used to verify the efficiency of knockdown and overexpression of CORO1A in breast cancer cell line MCF-7. (H) The efficiency of knockdown and overexpression of CORO1A in breast cancer cell line MDA-MB-231 was verified by RT-qPCR. (I) WB experiments were used to verify the efficiency of knockdown and overexpression of CORO1A in breast cancer cell line MDA-MB-231. (J, K) CCK-8 assay was used to verify the proliferation ability of breast cancer cell lines (p < 0.001). (L) The proliferation ability of breast cancer cell lines was verified by colony formation assay. (M) The number of knockdown and overexpression clones of CORO1A in breast cancer cell lines. (p < 0.05). *p<0.05, **p<0.01, ***p<0.001.

[image: Panels A and C show scratch assays for cell migration in MCF-7 and MDA-MB-231 cells over time under different conditions, with NC-KD, KD, NC-OE, and OE labels. Panels B and D display bar graphs illustrating the cell migration rate as a percentage for these conditions in both cell lines. Panels E and G present images of cell migration and invasion assays stained in blue for the same conditions. Panels F and H feature bar graphs depicting the number of cell migrations and invasions for MCF-7 and MDA-MB-231 cells under the specified conditions.]
Figure 13 | High expression of CORO1A can enhance the migration and invasion abilities of breast cancer cell lines. (A, B) Cell scratch assay was used to verify the cell migration ability of MCF-7 cells after knockdown and overexpression of CORO1A (p < 0.001). (C, D) Cell scratch assay was used to verify the cell migration ability of MDA-MB-231 cells after knockdown and overexpression of CORO1A (p < 0.0001). (E, F) Transwell assay was used to verify the changes of cell invasion and migration ability after knockdown and overexpression of CORO1A in MCF-7 cells (p < 0.0001). (G, H) ranswell assay was used to verify the changes of cell invasion and migration ability after knockdown and overexpression of CORO1A in MDA-MB-231 cells (p < 0.0001). ***p<0.001.





4 Conclusion

Cancer is a serious disease caused by malignant proliferation and abnormal multiplication of cells, which is highly aggressive and metastatic and poses a significant threat to human health[2]. Its etiology is complex, often resulting from prolonged exposure to physical, chemical, and viral factors (26). Treatment options include surgery, chemoradiotherapy, and targeted therapy, with the latter being essential for precisely targeting specific molecules in cancer cells to inhibit their growth and spread (27). Despite the identification of some therapeutic markers, many cancers still lack effective targets (28). Consequently, discovering potent molecular markers with multiple targets could offer novel diagnostic and therapeutic strategies for cancers without effective clinical targets.

The CORO1A, a highly exceptionally conserved Coronins family of intracellular actin-binding proteins, is essential for phagocytosis, cell migration, and cytoskeletal reorganization. It is essential for immune response regulation and acts as a key pro-inflammatory cytokine. The CORO1A may affect cell signaling pathways and is considered a possible target for treating cancer (8, 29–31).

First, we aimed to analyze the CORO1A gene expression in pan-cancer tissues to evaluate its role in cancer. By using the TCGA database to collect data from different pan-cancer tissues in more than 30 cancers, we found overexpression of the CORO1A gene and a significant correlation between CORO1A levels and immune subsets. Among them, the expression of CORO1A reached the highest level in the C2 immune subtype, which may be related to its role as a pro-inflammatory cytokine in regulating immune response.

Subsequently, we further investigated the CORO1A impact on the pan-cancer prognosis. Among various cancer types, we found that CORO1A exhibited differences in prognosis. Our data suggest that high CORO1A expression manifested the connection with better prognosis in cancer types such as BRCA, CESC, HNSC, SKCM, UCEC, and LUAD, among others. This may suggest that CORO1A significantly contributed to the inhibition of cancer progression in the progression of these cancers, which is aligned with prior reports: Ding et al. (32) have identified seven key genes in HNSC by multivariate COX regression analysis, with high CORO1A expression connected with better prognosis. This discovery indicates that CORO1A may function as a significant predictive indicator in HNSC, with elevated expression potentially predicting a favorable outcome for patients. Meanwhile, Zhou et al. (33) have revealed that high CORO1A levels were connected with longer PFS and OS in LUAD. This indicates that CORO1A may serve as a beneficial prognostic marker in LUAD, with elevated expression potentially enhancing patient survival. Furthermore, in SKCM, elevated levels of CORO1A expression have been correlated with improved survival results (34). However, in cancer types such as ESCA, KIRC, and LGG, its high expression levels may indicate that the tumor is more aggressive and metastasis, which in turn leads to a worse prognostic outcome. Our results are aligned with current reports: Wang et al. (35) have found that high CORO1A expression was negatively linked to patient survival in esophageal squamous cell carcinoma (ESCA), i.e., the higher the level of CORO1A expression in ESCA, the shorter the survival of patients. Furthermore, this supports the importance of CORO1A in cancer prognosis and suggests that it may exhibit various prognostic functions in different cancer types. Subsequently, we performed a thorough study of the diagnostic efficacy of CORO1A in pan-cancer and identified that it exhibited the most favorable diagnostic outcomes in three cancers: SKCM, sarcoma (SARC), and KIRC. Especially in SKCM, the area under the curve is as high as 0.98, showing extremely high diagnostic accuracy. Therefore, we speculate that CORO1A may be a promising molecular diagnostic marker in SKCM. In addition, some studies have shown that CORO1A has shown good diagnostic value in osteosarcoma, which is consistent with our conclusions (36). In addition, the use of CORO1A in tumor diagnosis is not limited to specific cancers, and it has been shown to be of high value in the diagnosis of THYM (13). Similarly, Hu et al. (37) have manifested significant elevation CORO1A expression levels in renal fibrosis specimens and showed good diagnostic efficacy, suggesting that CORO1A may also have some potential in the diagnosis of renal fibrosis. In summary, CORO1A is predicted to be a novel tumor diagnosis and prognostic marker.

Second, we analyzed the epigenetic modification of CORO1A and found no significant association between CORO1A and the molecule that regulates M6A methylation. However, in most cancers, the degree of methylation of the CORO1A gene promoter region is significantly mitigated, unlike that of normal tissues, which means that the protein encoded by CORO1A may be present at higher levels in cells, which in turn affects the biological behavior of cells. Among the two cancers, KIRC and LUAD, the promoter hypomethylation status of CORO1A may help promote cancer progression. However, due to the incomplete understanding of the methylation regulation mechanism of the promoter of the CORO1A gene, the conclusion that the hypomethylation status of the promoter may promote the progression of KIRC and LUAD cancers has not been experimentally confirmed. Notably, in PRAD, we observed a significantly greater methylation level in the CORO1A gene promoter region than in normal tissues. This finding suggests that in PRAD, hypermethylation of the CORO1A promoter region may lead to silencing of the expression of this gene, thereby improving the tumor cells’ capability to proliferate, migrate, and invade, increasing the degree of malignancy of tumors and ultimately contributing to a worse prognosis. Demethylation therapy against PRAD may help restore CORO1A expression, thereby inhibiting the malignant behavior of tumor cells. Consequently, CORO1A is anticipated to serve as a novel target for treating PRAD. Furthermore, we discovered that the methylation level of the CORO1A promoter exhibited an inverse association with most of the ICI levels. Consequently, CORO1A may be classified as an immune-related gene, and in tumor cells, elevated promoter methylation levels result in the down-regulation of CORO1A gene expression, which may weaken tumor recognition and ICI.

Our analysis of CORO1A genetic variations revealed that missense mutations are predominant, with R402Q/W being the most frequent mutation site. The CORO1A gene variant is significantly associated with UCEC prognosis, possibly due to missense mutations causing gene deletion, resulting in down-regulation and adverse outcomes in UCEC patients. Khoreva et al. (38) have discovered a homozygous missense mutation in the CORO1A gene, causing a conserved amino acid substitution in the β-helix region and resulting in the absence of CORO1A protein expression in patient cells. Studies suggest that CORO1A gene mutations contribute to immunodeficiency in T, B, and NK cells, heightening the risk of severe viral infections and possibly promoting cancer development (39–41). Our findings indicate an inverse relationship between CNV and CORO1A gene expression, implying that elevated CORO1A expression is susceptible to deletion, resulting in its down-regulation and potentially contributing to a poorer prognosis. Giannuzzi et al. (25) identified a significant heterozygous deletion on chromosome 16’s short arm, encompassing the CORO1A gene, and discovered a novel hemizygous CORO1A variant C > T, aligning with our findings.

Recent advancements in tumor immunotherapy have established adoptive T cell therapy (ACT) and immune checkpoint inhibitor therapy as primary treatment methods (42). Higher levels of TMB and MSI are important indicators of improved patient outcomes in immune checkpoint inhibitor therapy (15, 43). Our analysis of 33 cancer types identified a strong expression of CORO1A in COAD, positively correlating with TMB and MSI. Moreover, we propose that high CORO1A expression contributes to elevated TMB and MSI in COAD, potentially enhancing patient response to immune checkpoint inhibitor treatment. The study identified a favorable association between CORO1A expression and many immune checkpoints, suggesting that elevated CORO1A levels may enhance immune checkpoint function, supporting immune homeostasis and antitumor immunity. This indicates that high CORO1A expression could be a significant target for tumor therapy. Additionally, CORO1A expression in tumor tissues is positively linked to the tumor stromal fraction and immune invasion score, implying increased stromal components and enhanced immune infiltration, leading to greater immune cell presence and activity in tumor tissues. Therefore, CORO1A-dependent therapy may be a potential treatment for certain cancers.

The TME is integral to tumor initiation, progression, and treatment, influencing these processes through complex interactions with epithelial cells (44). The prognosis of many tumors is significantly affected by ICI (45). Research indicates that tumor progression may be linked to cancer cells’ capacity to evade immune surveillance (46). Analyzing ICI in the TME can enhance our comprehension of CORO1A’s function in cancer. Moreover, we ascertained CORO1A as a key regulator of tumor immune function, showing significantly elevated expression in immune cells encompassing CD8+ and CD4+ T cells, B and NK cells, and neutrophils. These findings highlight CORO1A’s importance in immune cell function. Previous research indicates that the CORO1A gene has diverse biological roles, with its NH2 terminus being essential for T cell survival and antiviral immune responses (47). The absence of CORO1A may hinder T cell development, homeostasis, and function due to impaired T cell receptor (TCR) signaling (48). Niu et al. (49) have demonstrated a strong link between a core set of genes, including CORO1A, and immune cells, suggesting that they are significantly involved in enhancing immune system activity. Zhao et al.[14] have concluded that in the C4 immune subtype of SKCM, CORO1A may exhibit higher sensitivity to drug therapy through NK cell and T cell-mediated immunopositivity regulatory mechanisms. Arandjelovic et al. (50) found that the lack of CORO1A may result in abnormal CD4+ T cell functionality. Latour et al. (51) found that anti-CORO1A monoclonal antibodies effectively treat B-cell malignancies and T-cell-induced autoinflammatory diseases. This indicates that CORO1A expression significantly influences immune response balance. Consequently, we suggest that CORO1A enhances the antitumor immune response by promoting ICI. Abnormal CORO1A expression leads to immune deficiencies, underscoring its crucial role in immune homeostasis.

Finally, we performed data analysis on the CORO1A-mediated molecular pathway in pan-cancer. Through functional enrichment analysis, it was found that the molecular pathways of CORO1A contribute to several cellular functions and BP, encompassing the regulation of cell adhesion and its binding to actin and the promotion of the enrichment of CC in the actin cytoskeleton.CORO1A, as an actin-binding protein, is able to bind to actin and thus participate in the remodeling of the cytoskeleton, a process that is crucial for maintaining the cytoskeleton stability and function (8, 29). It is also involved in cytoskeleton-related signaling pathways, thereby regulating changes in the cytoskeleton, thereby regulating cell division, differentiation, and migration[2,3]. Ojeda et al. (52) have suggested that CORO1A may affect the cytoskeleton and signaling by regulating the Rac1 GTPase and myosin II-dependent signaling pathways. Castro et al. (53)suggested that CORO1A is a key binding protein of F-actin that regulates the dynamics of the cytoskeleton in a variety of microenvironments. Hölttä-Vuori et al. (23) suggested that CORO1A negatively regulates lysosomal delivery, modification of lipoprotein degradation, and cholesterol deposition in macrophages by controlling the binding of actin to endocytic organelles. Then, through KEGG pathway analysis, we found that the following four pathways were highly correlated with CORO1A: NK cell-mediated cytotoxicity, chemokine, B-cell receptor, and Fcγ R-mediated phagocytosis signaling pathway, the most common of which was Fcγ R-mediated phagocytosis. It has been reported that Fcγ R-mediated phagocytosis is mainly by controlling the phagocytosis of immune cells, encompassing macrophages, dendritic cells, and NK cells, and engulfing and eliminating tumor cells (54). This process is consistent with earlier studies demonstrating that CORO1A is significantly involved in Ca2+ signaling within macrophages and contributes to lymphocyte migration (11, 55). It has been reported in the literature that CORO1A participates in vesicular transport among NK cells, functions as a phagocytic lipoprotein, and is intricately associated with the development of lytic immune synapses (56). Using GSEA, we discovered that CORO1A expression is adversely linked to prognosis and immune function in some malignancies, while it is favorably connected with immune activity and prognosis in others. Despite its varied prognostic impact, CORO1A consistently influences immune response, enhancing cancer prognosis in pan-cancer cases. In KIRC, CORO1A expression is positively connected with prognosis and adversely with cell cycle processes and DNA methylation, aligning with our findings on its impacts on proliferation, invasion, and migration.

In addition, CORO1A also plays other important roles in molecular pathways. Pick et al. (57) have used co-immunoprecipitation and mass spectrometry to find that the transport of CORO1A to neutrophils was mainly mediated by b2 integrin, and its adhesion was controlled by LFA-1. It has been found that cyclic adenosine monophosphate element-binding protein-H can inhibit the CORO1A expression, a key gene for autophagosome-lysosomal fusion, through transcriptional regulation and overexpression of CORO1A can suppress the secretion of autophagy and inflammatory factors, suggesting that CORO1A may represent a novel target of cyclic adenosine monophosphate response element-binding protein H (58). Qiao et al. (59) have found that CORO1A, a downstream molecule of Wnt5a, had a significant suppressive impact on AM-1 cells. To conclude, CORO1A is crucial in tumor development and treatment approaches, especially in tumor immune surveillance, and as a potential target for targeted therapy.

To conclude, we comprehensively investigated the expression, prognostic significance, diagnostic factors, epigenetic traits, methylation patterns, immune associations, and enrichment analysis of CORO1A across various cancers. The results show that CORO1A shows promise as a potential predictive biomarker and a prospective molecular therapeutic target for malignant cancers. However, since the current research is mainly based on bioinformatics analysis and the correlation characteristics between the data, there are certain limitations in the scope and depth of the research, so it is still necessary to further confirm its clinical application value through extensive experimental verification and deeply explore its internal mechanism.





Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving humans were approved by Ethics Committee of Xinjiang Medical University and the First Affiliated Hospital of Xinjiang Medical University (Ethical approval number: 230714-08). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

DE: Conceptualization, Data curation, Formal analysis, Methodology, Visualization, Writing – original draft, Writing – review & editing, Investigation. YL: Conceptualization, Formal analysis, Methodology, Visualization, Writing – original draft, Writing – review & editing, Project administration, Validation. YW: Conceptualization, Methodology, Validation, Writing – original draft, Writing – review & editing, Data curation, Investigation, Software. HC: Investigation, Methodology, Validation, Writing – review & editing, Formal analysis, Supervision. YX: Formal analysis, Writing – review & editing, Data curation, Project administration, Resources, Software. HP: Data curation, Project administration, Writing – review & editing, Conceptualization, Investigation. DI: Conceptualization, Data curation, Project administration, Formal analysis, Methodology, Writing – original draft. CG: Conceptualization, Data curation, Formal analysis, Methodology, Project administration, Writing – original draft, Funding acquisition, Resources, Validation, Visualization, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. Funded by the Xinjiang Uygur Autonomous Region Academic Department, Science Foundation for Distinguished Young Scholars (2024D01E22), The State Key Laboratory of Pathogenesis, Prevention, Treatment of Central Asian High Incidence Diseases Fund (SKL-HIDCA-2024-21), National Natural Science Foundation of China (82560576, 32260186), Xinjiang Uygur Autonomous Region Youth Science and Technology Top-notch Talent Program (2022TSYCCX0029), Regional Collaborative Innovation Special Project (Science and Technology Assistance to Xinjiang Program) (2022E02136), “Clinical Research on Standardized Diagnosis and Treatment of Minimally Invasive Surgery” Project of the Medical and Health Science and Technology Development Research Center of the National Health Commission (WKZX2023WK0109); Xinjiang Uygur Autonomous Region Graduate Innovation Project (XJ2025G144).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2025.1670526/full#supplementary-material




References

	 Arandjelovic S, Wickramarachchi D, Hemmers S, Leming SS, Kono DH, Mowen KA. Mast cell function is not altered by Coronin-1A deficiency. J Leukoc Biol. (2010) 88:737–45. doi: 10.1189/jlb.0310131, PMID: 20643816


	 Arneth B. Tumor microenvironment. Med (Kaunas). (2019) 56(1):15. doi: 10.3390/medicina56010015, PMID: 31906017


	 Bindea G, Mlecnik B, Tosolini M, Kirilovsky A, Waldner M, Obenauf AC, et al. Spatiotemporal dynamics of intratumoral immune cells reveal the immune landscape in human cancer. Immunity. (2013) 39:782–95. doi: 10.1016/j.immuni.2013.10.003, PMID: 24138885


	 Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, et al. Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2024) 74:229–63. doi: 10.3322/caac.21834, PMID: 38572751


	 Castro-Castro A, Muriel O, Del Pozo MA, Bustelo XR. Characterization of novel molecular mechanisms favoring rac1 membrane translocation. PloS One. (2016) 11:e0166715. doi: 10.1371/journal.pone.0166715, PMID: 27835684


	 Chan KT, Creed SJ, Bear JE. Unraveling the enigma: progress towards understanding the coronin family of actin regulators. Trends Cell Biol. (2011) 21:481–8. doi: 10.1016/j.tcb.2011.04.004, PMID: 21632254


	 Chandrashekar DS, Karthikeyan SK, Korla PK, Patel H, Shovon AR, Athar M, et al. UALCAN: An update to the integrated cancer data analysis platform. Neoplasia. (2022) 25:18–27. doi: 10.1016/j.neo.2022.01.001, PMID: 35078134


	 Cullin N, Azevedo Antunes C, Straussman R, Stein-Thoeringer CK, Elinav E. Microbiome and cancer. Cancer Cell. (2021) 39:1317–41. doi: 10.1016/j.ccell.2021.08.006, PMID: 34506740


	 De Hostos EL, Bradtke B, Lottspeich F, Guggenheim R, Gerisch G. Coronin, an actin binding protein of Dictyostelium discoideum localized to cell surface projections, has sequence similarities to G protein beta subunits. EMBO J. (1991) 10:4097–104. doi: 10.1002/j.1460-2075.1991.tb04986.x, PMID: 1661669


	 Deng S, Xiangang J, Zheng Z, Shen J. Integrating lysosomal genes and immune infiltration for multiple myeloma subtyping and prognostic stratification. Folia Biol (Praha). (2024) 70:85–94. doi: 10.14712/fb2024070020085, PMID: 39231316


	 Deng X, Liu B, Jiang Q, Li G, Li J, Xu K. CREBH promotes autophagy to ameliorate NASH by regulating Coro1a. Biochim Biophys Acta Mol Basis Dis. (2024) 1870:166914. doi: 10.1016/j.bbadis.2023.166914, PMID: 37837948


	 Ding Z, Shen H, Xu K, Wu Y, Wang S, Yi F, et al. Comprehensive analysis of mTORC1 signaling pathway-related genes in the prognosis of HNSCC and the response to chemotherapy and immunotherapy. Front Mol Biosci. (2022) 9:792482. doi: 10.3389/fmolb.2022.792482, PMID: 35573741


	 Ferlay J, Colombet M, Soerjomataram I, Parkin DM, Pineros M, Znaor A, et al. Cancer statistics for the year 2020: An overview. Int J Cancer. (2021). doi: 10.1002/ijc.33588, PMID: 33818764


	 Foger N, Rangell L, Danilenko DM, Chan AC. Requirement for coronin 1 in T lymphocyte trafficking and cellular homeostasis. Science. (2006) 313:839–42. doi: 10.1126/science.1130563, PMID: 16902139


	 Galkin VE, Orlova A, Brieher W, Kueh HY, Mitchison TJ, Egelman EH. Coronin-1A stabilizes F-actin by bridging adjacent actin protomers and stapling opposite strands of the actin filament. J Mol Biol. (2008) 376:607–13. doi: 10.1016/j.jmb.2007.12.007, PMID: 18177666


	 Galluzzi L, Chan TA, Kroemer G, Wolchok JD, Lopez-Soto A. The hallmarks of successful anticancer immunotherapy. Sci Transl Med. (2018) 10(459):eaat7807. doi: 10.1126/scitranslmed.aat7807, PMID: 30232229


	 Galvez-Cancino F, Simpson AP, Costoya C, Matos I, Qian D, Peggs KS, et al. Fcgamma receptors and immunomodulatory antibodies in cancer. Nat Rev Cancer. (2024) 24:51–71. doi: 10.1038/s41568-023-00637-8, PMID: 38062252


	 Gandhi M, Jangi M, Goode BL. Functional surfaces on the actin-binding protein coronin revealed by systematic mutagenesis. J Biol Chem. (2010) 285:34899–908. doi: 10.1074/jbc.M110.171496, PMID: 20813846


	 Gao J, Aksoy BA, Dogrusoz U, Dresdner G, Gross B, Sumer SO, et al. Integrative analysis of complex cancer genomics and clinical profiles using the cBioPortal. Sci Signal. (2013) 6:pl1. doi: 10.1126/scisignal.2004088, PMID: 23550210


	 Giannuzzi G, Chatron N, Mannik K, Auwerx C, Pradervand S, Willemin G, et al. Possible association of 16p11.2 copy number variation with altered lymphocyte and neutrophil counts. NPJ Genom Med. (2022) 7:38. doi: 10.1038/s41525-022-00308-x, PMID: 35715439


	 Gjoerup O, Brown CA, Ross JS, Huang RSP, Schrock A, Creeden J, et al. Identification and utilization of biomarkers to predict response to immune checkpoint inhibitors. AAPS J. (2020) 22:132. doi: 10.1208/s12248-020-00514-4, PMID: 33057937


	 Holtta-Vuori M, Vainio S, Kauppi M, Van Eck M, Jokitalo E, Ikonen E. Endosomal actin remodeling by coronin-1A controls lipoprotein uptake and degradation in macrophages. Circ Res. (2012) 110:450–5. doi: 10.1161/CIRCRESAHA.111.256842, PMID: 22223354


	 Hu Z, Liu Y, Zhu Y, Cui H, Pan J. Identification of key biomarkers and immune infiltration in renal interstitial fibrosis. Ann Transl Med. (2022) 10:190. doi: 10.21037/atm-22-366, PMID: 35280428


	 Jassim A, Rahrmann EP, Simons BD, Gilbertson RJ. Cancers make their own luck: theories of cancer origins. Nat Rev Cancer. (2023) 23:710–24. doi: 10.1038/s41568-023-00602-5, PMID: 37488363


	 Jayachandran R, Sundaramurthy V, Combaluzier B, Mueller P, Korf H, Huygen K, et al. Survival of mycobacteria in macrophages is mediated by coronin 1-dependent activation of calcineurin. Cell. (2007) 130:37–50. doi: 10.1016/j.cell.2007.04.043, PMID: 17632055


	 Jin M, Liu P, Qi G. Exploring potential biomarkers of early thymoma based on serum proteomics. Protein Pept Lett. (2024) 31:74–83. doi: 10.2174/0109298665275655231103105924, PMID: 38053354


	 Kaur R, Bhardwaj A, Gupta S. Cancer treatment therapies: traditional to modern approaches to combat cancers. Mol Biol Rep. (2023) 50:9663–76. doi: 10.1007/s11033-023-08809-3, PMID: 37828275


	 Khoreva A, Butov KR, Nikolaeva EI, Martyanov A, Kulakovskaya E, Pershin D, et al. Novel hemizygous CORO1A variant leads to combined immunodeficiency with defective platelet calcium signaling and cell mobility. J Allergy Clin Immunol Glob. (2024) 3:100172. doi: 10.1016/j.jacig.2023.100172, PMID: 37915722


	 Latour S, Winter S. Inherited immunodeficiencies with high predisposition to epstein-barr virus-driven lymphoproliferative diseases. Front Immunol. (2018) 9:1103. doi: 10.3389/fimmu.2018.01103, PMID: 29942301


	 Li T, Fu J, Zeng Z, Cohen D, Li J, Chen Q, et al. TIMER2.0 for analysis of tumor-infiltrating immune cells. Nucleic Acids Res. (2020) 48:W509–14. doi: 10.1093/nar/gkaa407, PMID: 32442275


	 Liu CJ, Hu FF, Xia MX, Han L, Zhang Q, Guo AY. GSCALite: a web server for gene set cancer analysis. Bioinformatics. (2018) 34:3771–2. doi: 10.1093/bioinformatics/bty411, PMID: 29790900


	 MACE EM, ORANGE JS. Lytic immune synapse function requires filamentous actin deconstruction by Coronin 1A. Proc Natl Acad Sci U.S.A. (2014) 111:6708–13. doi: 10.1073/pnas.1314975111, PMID: 24760828


	 MARINE JC, DAWSON SJ, DAWSON MA. Non-genetic mechanisms of therapeutic resistance in cancer. Nat Rev Cancer. (2020) 20:743–56. doi: 10.1038/s41568-020-00302-4, PMID: 33033407


	 Moshous D, Martin E, Carpentier W, Lim A, Callebaut I, Canioni D, et al. Whole-exome sequencing identifies Coronin-1A deficiency in 3 siblings with immunodeficiency and EBV-associated B-cell lymphoproliferation. J Allergy Clin Immunol. (2013) 131:1594–603. doi: 10.1016/j.jaci.2013.01.042, PMID: 23522482


	 Mueller P, Massner J, Jayachandran R, Combaluzier B, Albrecht I, Gatfield J, et al. Regulation of T cell survival through coronin-1-mediated generation of inositol-1,4,5-trisphosphate and calcium mobilization after T cell receptor triggering. Nat Immunol. (2008) 9:424–31. doi: 10.1038/ni1570, PMID: 18345003


	 Niu X, Xu C, Cheuk YC, Xu X, Liang L, Zhang P, et al. Characterizing hub biomarkers for post-transplant renal fibrosis and unveiling their immunological functions through RNA sequencing and advanced machine learning techniques. J Transl Med. (2024) 22:186. doi: 10.1186/s12967-024-04971-9, PMID: 38378674


	 Ojeda V, Robles-Valero J, Barreira M, Bustelo XR. The disease-linked Glu-26-Lys mutant version of Coronin 1A exhibits pleiotropic and pathway-specific signaling defects. Mol Biol Cell. (2015) 26:2895–912. doi: 10.1091/mbc.E15-01-0052, PMID: 26108624


	 Paijens ST, Vledder A, De Bruyn M, Nijman HW. Tumor-infiltrating lymphocytes in the immunotherapy era. Cell Mol Immunol. (2021) 18:842–59. doi: 10.1038/s41423-020-00565-9, PMID: 33139907


	 Pick R, Begandt D, Stocker TJ, Salvermoser M, Thome S, Bottcher RT, et al. Coronin 1A, a novel player in integrin biology, controls neutrophil trafficking in innate immunity. Blood. (2017) 130:847–58. doi: 10.1182/blood-2016-11-749622, PMID: 28615221


	 Pieters J, Muller P, Jayachandran R. On guard: coronin proteins in innate and adaptive immunity. Nat Rev Immunol. (2013) 13:510–8. doi: 10.1038/nri3465, PMID: 23765056


	 Punwani D, Pelz B, Yu J, Arva NC, Schafernak K, Kondratowicz K, et al. Coronin-1A: immune deficiency in humans and mice. J Clin Immunol. (2015) 35:100–7. doi: 10.1007/s10875-015-0130-z, PMID: 25666293


	 Qiao X, Niu X, Shi J, Chen L, Wang X, Liu J, et al. Wnt5a regulates Ameloblastoma Cell Migration by modulating Mitochondrial and Cytoskeletal Dynamics. J Cancer. (2020) 11:5490–502. doi: 10.7150/jca.46547, PMID: 32742496


	 Ru B, Wong CN, Tong Y, Zhong JY, Zhong SSW, Wu WC, et al. TISIDB: an integrated repository portal for tumor-immune system interactions. Bioinformatics. (2019) 35:4200–2. doi: 10.1093/bioinformatics/btz210, PMID: 30903160


	 Rybakin V, Clemen CS. Coronin proteins as multifunctional regulators of the cytoskeleton and membrane trafficking. Bioessays. (2005) 27:625–32. doi: 10.1002/bies.20235, PMID: 15892111


	 Siegmund K, Thuille N, Posch N, Fresser F, Baier G. Novel protein kinase C theta: coronin 1A complex in T lymphocytes. Cell Commun Signal. (2015) 13:22. doi: 10.1186/s12964-015-0100-3, PMID: 25889880


	 Spinner CA, Lamsoul I, Metais A, Febrissy C, Moog-Lutz C, Lutz PG. The E3 ubiquitin ligase asb2alpha in T helper 2 cells negatively regulates antitumor immunity in colorectal cancer. Cancer Immunol Res. (2019) 7:1332–44. doi: 10.1158/2326-6066.CIR-18-0562, PMID: 31175139


	 Stray-Pedersen A, Jouanguy E, Crequer A, Bertuch AA, Brown BS, Jhangiani SN, et al. Compound heterozygous CORO1A mutations in siblings with a mucocutaneous-immunodeficiency syndrome of epidermodysplasia verruciformis-HPV, molluscum contagiosum and granulomatous tuberculoid leprosy. J Clin Immunol. (2014) 34:871–90. doi: 10.1007/s10875-014-0074-8, PMID: 25073507


	 Su Y, Zhao J, Fu H, Liu Z, Du P, Zheng J, et al. TP53(R175H) mutation promotes breast cancer cell proliferation through CORO1A-P38 MAPK pathway regulation. Biochem Pharmacol. (2024) 221:116047. doi: 10.1016/j.bcp.2024.116047, PMID: 38331350


	 Tang Z, Kang B, Li C, Chen T, Zhang Z. GEPIA2: an enhanced web server for large-scale expression profiling and interactive analysis. Nucleic Acids Res. (2019) 47:W556–60. doi: 10.1093/nar/gkz430, PMID: 31114875


	 Tarantino P, Curigliano G, Parsons HA, Lin NU, Krop I, Mittendorf EA, et al. Aiming at a tailored cure for ERBB2-positive metastatic breast cancer: A review. JAMA Oncol. (2022) 8:629–35. doi: 10.1001/jamaoncol.2021.6597, PMID: 35024766


	 Wang D, Dai J, Suo C, Wang S, Zhang Y, Chen X. Molecular subtyping of esophageal squamous cell carcinoma by large-scale transcriptional profiling: Characterization, therapeutic targets, and prognostic value. Front Genet. (2022) 13:1033214. doi: 10.3389/fgene.2022.1033214, PMID: 36425064


	 WEISS JM. The promise and peril of targeting cell metabolism for cancer therapy. Cancer Immunol Immunother. (2020) 69:255–61. doi: 10.1007/s00262-019-02432-7, PMID: 31781842


	 Yahya EB, Alqadhi AM. Recent trends in cancer therapy: A review on the current state of gene delivery. Life Sci. (2021) 269:119087. doi: 10.1016/j.lfs.2021.119087, PMID: 33476633


	 Yang L, Ning Q, Tang SS. Recent advances and next breakthrough in immunotherapy for cancer treatment. J Immunol Res. (2022) 2022:8052212. doi: 10.1155/2022/8052212, PMID: 35340585


	 Yoshihara K, Shahmoradgoli M, Martinez E, Vegesna R, Kim H, Torres-Garcia W, et al. Inferring tumour purity and stromal and immune cell admixture from expression data. Nat Commun. (2013) 4:2612. doi: 10.1038/ncomms3612, PMID: 24113773


	 ZENG T, LI B, SHU X, PANG J, WANG H, CAI X, et al. Pan-cancer analysis reveals that G6PD is a prognostic biomarker and therapeutic target for a variety of cancers. Front Oncol. (2023) 13:1183474. doi: 10.3389/fonc.2023.1183474, PMID: 37601657


	 Zhang L, Shi Z, Zhang F, Chen B, Qiu W, Cai L, et al. Ubiquitination-related biomarkers in metastatic melanoma patients and their roles in tumor microenvironment. Front Oncol. (2023) 13:1170190. doi: 10.3389/fonc.2023.1170190, PMID: 37274231


	 Zhao Z, Ding Y, Tran LJ, Chai G, Lin L. Innovative breakthroughs facilitated by single-cell multi-omics: manipulating natural killer cell functionality correlates with a novel subcategory of melanoma cells. Front Immunol. (2023) 14:1196892. doi: 10.3389/fimmu.2023.1196892, PMID: 37435067


	 Zhou Y, Shi X, Chen H, Mao B, Song X, Gao L, et al. Tumor immune microenvironment characterization of primary lung adenocarcinoma and lymph node metastases. BioMed Res Int. (2021) 2021:5557649. doi: 10.1155/2021/5557649, PMID: 34337026







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Elihamu, Li, Wang, Cui, Xing, Peng, Ismtula and Guo. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-15-1670526-g005.jpg
A BRCA, C-index: 0.656(0.627-0.686). P <0.05

0 20 40 60 80 100
Points
T3&T4
Pathologio Tstage £
N2&N:
Pathologic N stage e
NO&N1 M1
Pathologic M stage r 4
. il Stage lll&Stage IV
Pathologic stage
Stage \&)Sésge n
Age [
<='60
Low
CORO1A
High
Total Points [P e
§ 40 80 120 160 | 200
Linear Predictor R e s e e e LA u]
040 04 08 12 16 2
1-year Survival Probability
0.5 oo 085 08
3-year Survival Probability
os 07 06 05
5-year Survival Probability —_—
ols 3 04 02
C HNSC, C-index: 0.725(0.697-0.759). P<0.05
o 20 40 60 80 100
Points
T3&T4
Pathologic T stage
Ti&T2 N28N3
Pathologic N stage
B Stab98lebtage IV
Pathologic stage ~
" Stagedsgiagsiage Il
Clinical stage jiaie)
X Stage IlI&Stage IV PD&SD
Primary therapy outcome )
PR&GRIe
Gender I
Male >80
Age —
- <='60 No
Radiation therapy —
Yes Low
CORO1A —
High
Total Points [T
0 40 | 80 | 120 ' 160 | 200 ' 240
Linear Predictor
RE -05 0’5 15 25
1-year Survival Probabilify —————
o5 06 04 02
3-year Survival Probability ~ ———————\
0.8 06 04 02
5-year Survival Probability
o8 06 04 02
E SKCM, C-index: 0.655(0.635-0.676). P <0.05
0 20 40 60 80 100
Points
T3&T4
Pathologic T stage P EEEE NN R TR e e e
T1&T2 N2&N3
Pathologic N stage r
NO&N1 M1
Pathologic M stage N
1118 v
Pathologic stage Stage igStane
Stage 1&Stagall
Gender o
emale teo
Age ]
- Low
CORO1A e ]
High
Total Points e T e T
Y 100 200 300 400
Linear Predictor D B P e e e e )
A 06 ' 02 | 02 | 06 1
1-year Survival Probability
ols o7 o6 05
3-year Survival Probability —_—
o’s o4 02

5-year Survival Probability

BRCA

— 1-year

— 3-year

— 5-year
Ideal line

Observed fraction survival probability

0.0 0.2 0.4 0.6 0.8 1.0
Nomogram predicted survival probability
HNSC

— 1-year

— 3-year

— 5-year
Ideal line

Observed fraction survival probability

0.0 0.2 0.4 0.6 0.8 1.0
Nomogram predicted survival probability
SKCM

— 1-year

— 3-year

— 5-year
Ideal line

Observed fraction survival probability

0.0 0.2 0.4 0.6 0.8 1.0
Nomogram predicted survival probability

B CESC, C-index: 0.702(0.644-0.759). P<0.05
0 20 40 60 80 100
Points
T38T4
Pathologic T stage r
T1&T2 N1

Pathologic N stage LI AT RAY

g o o

Primary thera itcome '—‘PD&SD
rim: erapy outcom
v Py PR&CR

Stage I1&Stage II

Clinical stage r
Stage I&Stage y

Age

g0 [ | L,
CORO1A

High
Total Points N S

¢ 100 200 300

Linear Predictor T L S e e s Jae

T T
25 -5 05 05 15 25

1-year Survival Probability K

3-year Survival Probability —————
0.8 06 04 02

5-year Survival Probabilty ————i
08 06 04 02

D

LGG, C-index: 0.736(0.715-0.75). P <0.05

0 20 40 60 80 100
Points
G3
WHO grade
G2 wr
IDH status N 1
Primary therapy outcome '—‘u« foase
rimary therapy outcor
v Y PRECR
emale
Gender Mo
ale
4
ge >40
<= thn
CORO1A
Low
Total Points

[T ———r———re
0 40 80 120 160 200 240 = 280

Linear Predictor T T T T T J

A5 05 05 15 25

1-year Survival Probability ————r—r—r
0.9 08 07 060504
3-year Survival Probability e
08 06 0.4 0.2

5-year Survival Probability ——————————
08 06 04 0.2

F UCEC, C-index: 0.725(0.697-0.753). P<0.05
0 20 40 60 80 100
Points
Ste 11&St: v
Clinical stage bge [yDtae
Stage I8Stage Il
Primary therapy outcome FR4s0
PR&'\CRs ]
Age
9 <;GO
Radiation therapy &*
No
Low
CORO1A
High
Total Points
0 40 80 120 160 200

Linear Predictor
= 0 1 2 3

1-year Survival Probability

—
0.8 06 04
3-year Survival Probability ———
08 06 04 02
5-year Survival Probabilty ——
08 06 04 02

CESC

— 1-year

— 3-year

— 5-year
Ideal line

Observed fraction survival probability

0.0 0.2 0.4 0.6 0.8 1.0
Nomogram predicted survival probability
LGG

— 1-year

— 3-year

— 5-year
Ideal line

Observed fraction survival probability

0.0 0.2 0.4 0.6 0.8 1.0
Nomogram predicted survival probability
UCEC

— 1-year

— 3-year

— 5-year
Ideal line

Observed fraction survival probability

0.0 0.2 0.4 0.6 0.8 1.0
Nomogram predicted survival probability





OEBPS/Images/fonc-15-1670526-g011.jpg
[KEGG) T Cell Receptor Signaling Pathway

IKEGG] Natura Kiler Cell Mediated Cytotoxicity

[KEGG) Cytokine Cytokine Receptor Interaction

[Reactome] Feeri Mediated Mapk Activation

[Reactome] Antigen Actvates B Cell Receptor BCR Leading To Generation of Second Messengers

[Reactome] Fc Epsilon Receptor Feeri Signaling

{Reactome] Fogamma Receptor Fogr Dependent Phagocylosis

[Reactome] Parasite Infection

[Reactome] Signaling By the 8 Cell Receptor BCR

(Reactome] Immunoregulatory Interactions Between A Lymphoid and A Non Lymphoid Cell

[KEGG) Cytokine Cytokine Receptor Interaction

[KEGG] Natural Killer Cell Mediated Cytotoxicity

{Reactome] Aniigen Activates B Cell Receptor BCR Leading To Generaton of Second Messengers

[Reactome] Fogr Activation

[Reactome] Feeri Mediated Mapk Activation

[Reactome] Signaling By the 8 Cell Receptor BCR

[Reactome] Fc Epsilon Receptor Feeri Signaling

[Reactome] Fceri Mediated Nf Kb Activation

[Reactome] Fogamma Receptor Fogr Dependent Phagocylosis.

[Reactome] Immunoregulatory Interactions Between A Lymphoid and A Non Lymphoid Cell

BRCA

NES =2694
Padj <0.001
e - Dty
NES =2916

Padj <0.001

1 FDR <0001
NES=2978

Pagj <0.001

FDR <0001

2 NES =3.155

& Padj <0.001
— . FDR<0001
NES =3.164

Pagj <0.001

<0001

NES =3.166

Pagj <0.001

e __FOR<0001
NES=3.193

Padj <0.001

] FDR<0.001
NES =3.230

Pagj <0.001

FDR <0001

NES =324

Pagj <0.001

<0001

NES =3.475

Padj <0.001
FOR <0001

CESC

/\—/\’;ng‘”‘“
g
NES =2.553
i

| ZR

NES=2878
Padj <0.001
<0001

“FDR<0.001

NES =2894
Padj <0.001
<0001
NES =2.907
Padj <0.001
— FDR <0001
NES =2.909
Padj <0.001
<0001

NES =2.955
Padj <0.001
<0001
NES =2.984
Padj <0.001
<0001

NES =3.163
Padj <0.001
<0001
T -
o 1 2 3

HNSC

[WikiPathways] Teell Actvation Sarscov2

[Reactome] Anti Inflammatory Response Favouring Leishmania Parasite Infection

[Reactome] Fe Epsilon Receptor Feeri Signaling

[Reactome] Signaling By the 8 Cell Receptor BCR

[WikiPathways) Extrafolicular 8 Cell Activation By Sarscov2

[Reactome] Feeri Mediated Nf Kb Activation

[Reactome] Fogamma Receptor Fogr Dependent Phagocylosis.

[Reactome] Immunoregulatory Interactions Between A Lymphoid and A Non Lymphoid Cell

[Reactome] Role of Phospholipids In Phagocytosis

[Reactome] Creation of C4 and C2 Activators

Padj <0001

e FOR <0001

NES= 2121

Pad <0001

FOR <0001

NES=2210

Pad <0001

FOR <0001

NES=2262

/ Pad <0001
— FOR <0001
NES=2283
e
DR <0001

NES=2.309
Padj <0001
B FDR<0.001
NES=2.331
Padj <0001
FDR<0.001

NEs =2.457
Padj <0001
FOR<0.001

NEs=2477
Padj <0001
FOR<0.001

NES =2491
Padj <0001
FDR<0.001

ESCA

[KEGG] Oridative Phosphorylation

[Reactome] DNA Methylation -{

[Reactome] Rs Methylate Histone Arginines.

[Reactome] Pkmis Methylate Histone Lysines

[Reactome] DNA Double Strand Break Response |

[Reactome] DNA Doule Strand Break Repair |

[WikiPathways) DNA Repair Pathways Full Network §

[Reactome] Hdacs Deacetylate Histones.

[Reactome] Processing of DNA Double Strand Break Ends

[Reactome] G2 M DNA Damage Checkpoint |

NES=-1.492
Padj =0015
FOR=0010

NES =-1.959
Padj <0001
FDR <0001
NES =-2.066
Padj <0001
FDR <0001 — 3
NES=-2072
Pad) <0001
FDR <0001
NES = 2086
Padj <0001
FDR <0001
NES=-2.118
Padj <0001
FDR <0001
NES=-2.123
Padj <0001
FDR <0001

[WikiPathways) Cholesterol Synthesis Disorders.
[Reactome] Sars Cov 2 Modulates Host Transiation Machinery

[WikiPathways) Cholesterol Biosynthesis Pathway

{Reactome] Actvaton o the Mna Upan Bindingof the Cap Bincing Comple and Ef and Subsequent inding To | FDR <0001
r:

NES =-2024
Padj <0001

NES=-20%
Padj <0001
[Reactome] Nonsense Mediated Decay Nmg | "0 <0001

(WikiPathways) Cytoplasmic Ribosomal Proteins.

NES =-2.063
Padj <0001
FOR<0.001

NES =-2081
Pagj =0.001
[Reactome] Cholesterol Biosynthesis { FOR =0901

[Reactome] Eukaryotic Translation Elongation

NES=-2.133
Padj <0.001
FDR <0001

NES =-2.193
Padj <0001
[Reactome] Eukaryotic Transiation Intiation { 0 <0001

NES=-23%
Padj <0001
[KEGG) Ribosome { FOR < 0.001

06 04 02 00

KIRG

[Reactome] Hats Acetylate Histones.

[Reactome] Regulation of Gene Expression In Beta Cells

[WikiPathways) Histone Modifcations.

[Reactome] Prc2 Methylates Histones and DNA|

[Reactome] Rmis Methylate Histone Arginines.

[Reactome] Hdacs Deacetylate Histones.

[Reactome] Pkmts Methylate Histone Lysines.

[Reactome] DNA Methylation

[Reactome] Hdms Demethylate Histones

[KEGG] Oxidative Phosphorylation

FOR<0001 ,_/\
<1781
a0) =0.002
FOR=0002

NES=-1.986
Padj <0001
FOR <0001






OEBPS/Images/cover.jpg
& frontiers | Frontiers in Oncology

CORO1A: a pan-cancer prognosis,
diagnostic and immune biomarker
based on breast cancer validation





OEBPS/Images/fonc-15-1670526-g007.jpg
Study of origin

# Samples per Patient

Profiled for copy number alterations
Profiled for mutations

Profiled for structural variants

CORO1A

gl

Genetic Alteration ¥ Missense Mutation (unknown significance) Splice Mutation (unknown significance) ¥ Truncating Mutation (unknown significance)

OS of CORO1A CNV in UCEC
1.00

DSS of CORO1A CNV in UCEC PFS of CORO1A CNV in UCEC

1.00 1.00

ISlrucluralVariant(unknownsigniﬁcance} IAmpIiﬁcation IDeepDeletion No alterations Not profiled
Relseq:NM_001193333
B D Ensmbt:ENST00000219150
CCDS:CCDS10673
Uniprot: COR1A_HUMAN
5%
4%+
o)
=4
3
3
[ 3%
e
c
K]
©
o 2%
<
1%
Structural variantdata + + + + + + + + + + + + + + + #+ + + + + + + + + + + + + + + + +
Mutationdata + + 4+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
CNAdata + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
C WLV OcCcOMmMmT = = = @] = =
CEXIXAPSO2Cc 2R CcRZIZRE0EB832LZZRILa3TTE
m OQ X WpHp » O U > mmmxmzoogooom>nmo<<g
o »>»=0 0 o O OO0 SO0 905 = r T Y9oggo4==
® Mutation e Structural Variant o Amplification ® Deep Deletion @ Multiple Alterations
5
| UCEC:HNSC:SARC R402Q/W
s 7 .
c -
2
g L ] L 1] L L ] o o o
B3
‘: * & 9 ”» 0 ® o o L LN N ® % o ®He oW L ] L » o ® oo o ”»
0
DUF1899 WD40 WD40 WD40 Trimer_CC
[ | T I I [ 1
0 100 200 300 400 461aa
Survival difference between CNV groups
DFI [ 0s PFS
3
&;coaom ¥e) 000 0000000 o 0+ o|l0o@0000 oo@oo0o o oco
5
SRS HIHEIY SRR SRR SRR RN
Cancer type

0.75 0.75 0.75
2 Z z
% e Amp., ST g e Amp.,n=54 g o Amp., =57
8 0.50 b Dele., n=59 e 0.50 - Dele., n=56 3 0.50 < Dele., n=59
o - WT, n=422 0 - WT, n=308 0 e WT,n=422
8 73 w
o [N
0.25 0.25 . 0.25
Logrank P value = 0.00911 Logrank P value = 2.7e}-06
I | i
' ' '
0.001_’_ ' 0.00 ' 0.001_’_ '
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250

Time (month)

Time (month) Time (month)

Logrank P value

0 <=005
> 005

-Log10(FDR)
0 25
O so0
Qs
Q 100

~Log(10) Lograr
ke

I5o
100





OEBPS/Images/fonc-15-1670526-g008.jpg
™8
THYM  UCS*
CHOL o
**PAAD
uvm
LAML
AcC
»»x THCA
«GBM
*TGCT
*HNSC
MESO
*STAD
READ
PRAD
LIHC
PCPG STES
msl
TeeT ~ COAD*
CHoL 04
STAD
STES
Acc
*PCPG
wex LUSC
*PAAD
«KIRP
** HNSC
*LIHC
ESCA
MESO
THYM
ucs
SARC v
*P<0.05 *% P <0.01 *%% P <0.001

UCEC ***
SKCM **

SARC*

COAD*

CESC

BLCA

KIRC

KICH

LeG

ov

KIRP

ESCA

Lusc
LUAD

LAML
THCA *

UCEC
uvm

BRCA

DLBC

READ

LUAD

KIRC

BLCA

CESC

GBM

LGG

SKCM

KICH
PRAD

BRCA**

KICH

=&
KIRC Fk -V**
KirP =

Lusc = &

veso | * EIEE

SIGLEC15

9 o
[o] [e]
O O
2 9
[}

£ 5
8 E
o E

ESTIMATEScore





OEBPS/Images/fonc-15-1670526-g002.jpg
I

<

**k%k

**%

Expression of CORO1A across cancers (with tumor and normal samples)

*k*%

BRCA

Acc::CORO1A exp
Kruskaiiaks st PU<3.70.03
NP igh 19,

ol emee 7.
=5 e
s
§ el
g 75
S
£50
g 25
200
o]
S &®

KIRP : COROLA exp
Kruskal Was Test Py 41e.03

ey S
Caze,
&
S
’2‘10.0
a
g 7.5
=3
<
= 50
s
2
8 25
a
&
w o0
N > © L
& ¢ PSS
S
&5
KIRP

PRAD : COROLA_exp
Kruskah Wais Tos P4 510-01
nELERG 152,
26128
SEViLe
wrUL4,
55P0P37.
SFOXALS.
710H1 3,

Somer a6

N

®

o

Expression (log2CPM)
IS
e e
-
B
©
e

ACC : COROIA exp
Keuskal\Vals Test V=7 57603
niCI1C21C3 234 49,05 3.C6 1

a2 @ &

Expression (log2CPM)
o

W

ES

C1 C2 C3 C4 C5 C6
Acc

ESCA: COROIA exp
KruskaiWiais Tost Pv=1016.03

s reroces
s
a 757
s}
<
g
Ls50]
=
S
2
8254
s
£
o
00
C1 C2 C3 Ca Co
ESCA
L conoth o
st s st ol .24

22.C2.45,C3 135.C4 159,05 1

RITS

N
o

Expression (log2CPM)
N o
o o

°
o

ClL C2 C3 C4 Cé
LIHC
PARD - COROIA_exp

Keuskal Wals Test PuZs 276.06
n<C157.C232,C3 404 .06 21

s
z
Q9
S
8
86
2
2
3 "
g3
w
Gl cz C3 Ca Cs
PAAD
skam: corot e
s s T S She07
S s iocas
100
&
Q 75
g §
T 50
5
8 25
g
& oo

ClL C2 C3 C4 Cé
SKCM

COAD

Expression (log2CPM)
SO .1
" 8 & 8§

o
o

100

iy
o

N
@

Expression (log2CPM)
° a
o o

*k%

ov

BRCA: COROIA exp
Keuskalais Test Py 76e-12
B 172,

Her2 73,

LumAS06,

Lums 191,

Nomal 137

LIHC : COROLA exp
Kruskal-Wass Test Pv=3.67¢.03
‘hChstor1 64,

Clusier2 55,
(Chstor 63

'n-Ci 102,
59,
HMLSNV 4,
VMol 5

READ - cOROLA exp
Kaiarvions o v Se0t P

o o~
o @

Expression (Iog2CPM)
o
o

Expression (log2CPM)
e

vooo~ BB
" & &8 &

o
°

BLCA COROIA exp
Keuskal Wals Tst Pu=L S6e-14
niCI173.C2 164.C3 21 C4 36063

{

ClL C2 C3 C4 Cb

BLCA

G : COROLA exp
Kruskalais Test P26 156.01
n-C12C4 15005 1

N

o

Expression (log2CPM)
> £

=
o o 5

Expression (log2CPM)
IS

c1 ca 3

C3 C4 C5 Cé
LGG

PCPG : COROIA_exp
KruskaiWais Tost Py=1616.01
21,C3107,C4 63,05 5062

s o o

Expression (log2CPM)
S

Expression (Iog2CPM)
s o o 5

N

C2 C3 C4 C5 Cé
PCPG

TGCT : COROIA exp
Keuskal Vials Test Py=7 96e-15
=C142.C2104.03 204 1

CL C2 Cc3 c4
TGCT

*k%

UCEC

*k%k

*k%

*k% *k*k

*k*%

e

|.--_-__

LUAD

CPTAC samples

Correlations Between CORO1A and Molecular subtypes

CORD : COROLA exp
Kruskai ks Tost

feoz

ez,
Gas
s,
Vikinde 6
s
&
Q75
)
g
§50
¢
825
£
w
Lo : coroh exp
sk st Pt 532
e e 73
Coam 171
acienanias,
i 13,
= MeSanchymasik 15,
s e 26
(1
3 0
3
B
6
s
2 4
e
& > 2]
3 $ & &
w N o& O 0 W
F O E®&EE
& & ¢
& &L
o
&
&
LGG
Sen ; coroa e
sk o v 33601
"BRAR Moot wtans 150
- N oy s 27
S RAS Hiap Mo 62,
A
o
o
i
>
s
=
5
]
2
4
g
3
I}

SKCM

E

o

E5CA: COROIA &xp
Kruskal Wlis Tost peci 49001
nci 74
Esccoo,

Gs1,

S 2,
Hitindel2

s o o

Expression (log2CPM)
N

o &

S
2

R

ESCA

LUSC : COROLA exp
KruskabWas Tost Pv.660:10
nebasal 2,
Glasaial 6,
primie 26
Secreroy 35

> o

Expression (log2CPM)
©

Lusc

Kruskal-Wals Tes:
‘hecin 22,

BV 30,

G50

N,
FiMindol 75

g
@

100

o~
o @

Expression (log2CPM)
N
o

Correlations Between CORO1A and Immune subtypes

BRCA: COROIA exp
Keuskai\Wais Test Pucs 59631
1=C11369.C2 390,C3 191,C4 92.C6.40

R
&o
S
g
e
£
S
83
g
£
Wo.
Cl1 C2 C3 C4 Co
BRCA
HNSC: COROLA exp
sk st el 7e00
o 128,02 310 C 2 CA T oR
3
5o
S
S
z
=6
H boe ‘
7
4
83
2
w
Cl C2 C3 c4 Co
HNSC
LuRD : COROLA 00
Kauska s Toat Pucs 76e-13
L B9Cs 147 C3 784 206028
100
s
&
§ 75
S
=
S s0
a
2
o
£ 25
i}

Cl1 C2 C3 C4 Co
LUAD
PRAD - CORO1A exp

Kruska Wais Tost Pu=3 15-12
n=C1.35,C2 16,03 307.C4 45

~
o

Expression (log2CPM)
N oo
)

°
°

Gl cz Cs3 c4
PRAD
A coro;
st
eyl
12
g
o 9
8
&
5B : 3
-
2
° 3
5
g
Yo

Cl C2 C3 C4 Cé
THCA

CESC :: COROIA_exp
Kruskal Wais Test Pu=2 2413
n-C177.C2217.C46

<100
s
&
8 75
S
g
§ s0
2
4
S 25
w
¢1 ¢z ca4
CEsC
i coRot e
skl e o g 03
petrR Aty
=
&
Qs
g L
=4
<
S
22
I
go
w
¢1 C3 c4 G5
KICH
Lusc: corota e
Ko st -5 10
oI oA 76014
12
s
a
Qo
S
s
8¢
2
e
S 3
I
C1 C2 C3 ca GCs
Lusc
ReAD- cOROLA exp
skl Tost WS oe.03
TR s 0ce 1601
_ 100
s
&
875 B
g
S R
S s0
@
2
g
3
X 25
C1 C2 C3 C4 Ce
READ
uckc:: corot e
sk s Tk P 14
oI Ca BECh Sh oA To G 1
g
&o
8
53 N
=13
=
s
s
5
g
Wo.

ClL C2 C3 C4 Cé
UCEC

—
]
i
i
i
i
i
i
i

PAAD

HNSC LGG LIHC

GoM : COROLA exp HNSC : COROIA.
OROLA e
Keuskab WaksTes vz 340.01 Kruskal Was Test P 66e-16
n=Classic ko 47, ‘heRypeal6?.
Bacar 7.

Cuassica 25
Mesenchymal 74

o
o

Expression (Iog2CPM)
2o~ o
Expression (Iog2CPM)
[ ol N
5 8 &

P I
& & &
S B & é@‘é(\
<
HNSC

oV COROIA exp

Kruskal Wals Tost Pi1290.23
‘n-Difereniated 66,
Immunoreacive 75

PCPG : COROIA xp
Kruskal Wl Tost P B5e-12
n-Concaiadmure 22,

nasesinaing 6
Mesoncnymai7i Fersoponact.
Froraive 78 e

~
n

3

Expression (log2CPM)
>

s

~
o
o

Expression (log2CPM)
o
o

0.0
& > &
& & &
& & &
& & Ny
G d
A §
ov

UCEC : COROIA_exp
Kruskal-Waks Test PY=3 046-05
'n-CN. HIGH 160,

o 1ar
sz
PoLes

g

&o

8

S

g

L6

=

s

2

g

5

&

Wo.

CORD.: COROIA exp

KruskabWass Tost Pt 4e.05
n2C1 332.0286.639,04 12,063

B _100
a9 z

o

1 Q75
e 8

E g °°
23 3

g i 25
o g

e
>

CL C2 C3 Ca Cé

COAD
i - coros
sl b s
LS e Toscr ent
L
_ S 100
s o
o s}
S 8 75 )
g5 <
< £ 50 .
< S
X} 2
20 e 25
g 3
5 Yoo
5 !
€1 C2 C3 Ca C5 Co

ClL C2 C3 C4 C5 C6
KIRC

MESO:: COROIA exp
Kruskal Walls Tost Py=8.166.02
n2C132.221.C38CA 1166 11

KIRP

OV CORO1A exp,
KruskaiViats Test Pycd 5e.05
0-C1 46.C2 150.35.C4 61

= =
z 575
o8 b
S S
s <s0 <
§° g
3 X
o oo
ClL C2 C3 C4 Cb c1 c2 c3 c4
MESO ov
s1i0: conon e
S Wl ot et 10009 S o s ca et

XL _
s g
b2 5100
g’ $
2 L 75
e 8
S g s0
g3 o
£ £ 25
2 I}

o Cl C2 C3 C4 Co

ClL C2 C3 C4 Cé

SARC STAD

UGS - COROIA exp. UV COROIA exp
Keuskal-WakisTost IN=6.49¢.02 KruskahWas Test V=3.376.06

‘heCi41.C2 14,042 330C 4805 2

L T 10.0
8 z
4 = i
ZL 2
c1 c2 ca

Expression (log2CPM)
£
Expression (log2CPM)
o~
2@ o o <

25 a
00
s ¢ G
ucs uvm





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-15-1670526-g013.jpg
A MCF-7 B

MCF-7
24H 24H 50
—~ 40
) = o
= o >
@) Q : ©
Z. Z : = 30
: c
' .0
G _.é
D 20
! e
3
= % 10
o :
:v 1 ..‘ O
NC-KD NC-OE
C MDA-MB-231 D
MDA-MB-231
40
<
Qo 30
S
c
.0
© 20
e
e
©
O 10
0
NC-KD KD NC-OE
MCF-7 MCF-7
200 ——
# 5 c
5 ‘ T 2 150
B | D 150 S
=3 = =
| Q [$)
=S % 100 15 190
g g
1S £
= 2 50 Z 50
=
4
>
E 0 0
NC-KD KD NC-OE OE NC-KD NC-OE
G H MDA-MB-231 MDA-MB-231
250 — —
— 1 200
1= c
S 200 ko)
S @
S 2 2 150
s E 150 =
5 8 8
S 5 S 100
= % 100 g
I 1S
=] =}
Z 5 Z 50
=
2
C; 0 0
E NC-KD KD NC-OE OE NC-KD KD  NC-OE





OEBPS/Images/fonc-15-1670526-g012.jpg
>
W
@

P1 C1 P2 C2 P3 C3 P4 C4
75KD—

50KD— _ - - — s CORO1A P Breast
Z *%k%k E
S50KD| i e— G- G c— G S— G— |, _ X 5o =
B-actin = ©
37KD— b~ S
O 18
P5 C5 P6 C6 P7 C7 P8 C8 %
75KD— : e O 16
50KD— —_ — e D — CORO1A 5
C
@]
SOKD | o — v — — ——— | (2 C ][} @ 1.4 .
37KD— o 3
S 12 c
: ;
P9 C9 P10 C10 P11 C11 P12 C12 © o ©
= 1. bt
;f)llil;: — - - - CORO1A % g
Y
SOKD | e e w—— G S S —— B-actin Para-cancer Cancer
37KD—
F £
3
D E 2
o
Breast Overall Survival 2
5 CORO1A 5
© — low g
o g‘ 10 PR hlgh é
< 06 o) £
o 3 3
é g_ NC-KD KD-1 KD-2 KD-3NC-OE OE
oo w© 0.5 MDA-MB-231
G 0.4 % H:,, |
< =
S > < -MB-
2 ® HR = 0.45 (0.21 - 0.92) 5 MDA-MB-231
L P = 0.030 S 20 I
o 2 S <
X 0.2 5 G’\(\ 2 < O
& 0 25 50 75 100 125 g 1o W W or (O
> . 4 o
- ow 40 36 29 23 6 £ os -
e o high 40 39 35 30 16 3 & o, I il LI B—actln
J MCF-7 MCEF-7 K MDA-MB-231 MDA-MB-231
© NC-KD @ KD o NC-OE @ OE © NC-KD - KD © NC-OE - OE
*kk *kk 0.7 *kk 07 *kk
0-6 = 0.7 L 0 6 *kk 0 6 *kk
(2] ok n 0.6 %) *x% [7)] L
305 = S s % 0.5
p = 05 . p > .
D *%- O O *%*
o %4 O O 04 O 04
0.4
0.3 0.3
03 0.3
0.2
1 ) 3 4 5 1 2 3 4 5 1 7 3 4 5 1 2 3 4 5
Day Day Day Day
L NC-OE OE M
;. MCF-7 MDA-MB-231
@) 100 —_ —_—
> 150 p—t
3 3
IS S
o o
8 8 100
E B L
= iz =
<«
= 0

NC-KD KD NC-OE OE NC-KD KD NC-OE OE






OEBPS/Images/fonc-15-1670526-g004.jpg
BRCA

o
o
E
2
2
®
[ =
o]
(%]

CORO1A

AUC: 0.713

Cl: 0.670-0.756

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity (FPR)
ESAD

3
o
=
2
=
@
[ =
o]
(%]

CORO1A

AUC: 0.798

Cl: 0.619-0.977

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity (FPR)
PAAD

o
o
E
2>
s
‘@
[
[
n

CORO1A

AUC: 0.877

Cl: 0.757-0.997

0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity (FPR)
KIRC

Sensitivity (TPR)

CORO1A
AUC: 0.938
Cl: 0.913-0.964

1.0

0.2 0.4 0.6
1-Specificity (FPR)

0.8

Sensitivity (TPR)

CESC
1.0
0.8
0.6
0.4
0.2 CORO1A
AUC: 0.796
00 Cl: 0.638-0.955
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity (FPR)
ESCA
1.0
0.8
3
o
= 06
2
=
D 0.4
c
[0
(%]
0.2 CORO1A
AUC: 0.788
00 Cl: 0.625-0.951
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity (FPR)
LUSC
1.0
0.8
3
o
E o6
2
=
‘w 0.4
=
[0
(%]
0.2 CORO1A
AUC: 0.747
1: 0.688-0.
00 Cl: 0.688-0.806
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity (FPR)
SARC

"3
o
£
>
2
B 04
=
(03
2]
0.2 CORO1A
AUC: 0.928
Cl: 0.828-1.000
0.0

0.2
1-Specificity (FPR)

0.4 0.6 0.8 1.0

Sensitivity (TPR)

0.2

Sensitivity (TPR)

o
o

o
~

Sensitivity (TPR)

2
o

~
IS

o
[N}

o
~

S
N

CHOL

CORO1A
AUC: 0.787
Cl: 0.646-0.929

1.0

0.2 0.4 0.6
1-Specificity (FPR)
GBM

0.2 0.4 0.6

0.8

CORO1A
AUC: 0.747
Cl: 0.520-0.974

0.8

1-Specificity (FPR)

SKCM

0.2 0.4 0.6

1-Specificity (FPR)

COAD
1.0
0.8
x
o
Z 06
2
=
B 0.4
[ =
[0
(7]
0.2 CORO1A
AUC: 0.631
0.0 Cl: 0.555-0.706
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity (FPR)
KIRP
1.0
0.8
o
o
£ 06
2
=
D 0.4
c
[
(%]
0.2 CORO1A
AUC: 0.799
0.0 Cl: 0.700-0.899
1l 0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity (FPR)

CORO1A
AUC: 0.981
Cl: NA-NA

1.0





OEBPS/Images/fonc-15-1670526-g006.jpg
CBLL1
METTL14

METTL3 * **
RBM15 b

RBM15B

Writers TRMT6
TRMT61A fa

TRMT61B

WTAP
ZC3H13
Fro.

L

Erasers ALKBH3 i
ALKBH5 -
HNRNPA2B1
HNRNPC * *
IGF2BP1 o
IGF2BP2 rE
IGF2BP3 =
Readers RBMX *
YTHDC1 * **
YTHDC2 gl *
YTHDFA1
YTHDF2 *
YTHDF3
o

B

Promoter methylation level of CORO1A in COAD

*k

*%

*k

*k

*k

*k

*k

*%

*%

*k

*k

*k

BRCA
CESC

*k
*k
*k
*k

*k

*k

*k

*k

*k

*k

C

Correlations Between CORO1A and M6A Methylation Regulators

*% *
* * *k
*%
*k *% *k *k *% *k
*%k * *%k
*% ek
*k * *k *
* *
* *k *k *k
*
* *%k
* * *%k
ok *
*% * *k
*% *
*x
*x
* * * *% * *k *k
*k * *% *k
*%
*k *% *k *%k
* * *k *
* *k *
k¥ *
4 00 < O=0I 0.0
2280328 80C¢
O OO0 wuw © T XX X

Promoter methylation level of CORO1A in PCPG

*k

*k

*k

*k

*k

LAML

*k

*k

*k

*k

*k

*k

*k

*k

*k

*k

*k

*k

LGG

D

o
* Rk kk

*k *% * *

*k * *k * * *k *

*k *k * k%

Kk *k *k *k *k *k

*k *k *k *k

*k *k * *k
ok *

* *k *k *%k *k

* *k *k *k
*k *k *k k% *

*% ek *%
*k *k *k *
*% *k *% * *%k
ok *% * %
%k kx *%
*% *% *%
*k *k *k *k *k *% * *
*k * *% * Kk
* * *k * *k
*k *k *k *
*k Kk * *k *

*% *k *%k
OO0 00 >000a0
z32833533
e s 0O g o

Promoter methylation level of CORO1A in PRAD

*k

*k

*k

*k

*k

*k

*k

*k

*k

*k

*k

*k

kk

*k

*k

*%k *% *% *%
- BE - B -
* * * * *
*k *% *
*%k *k *%
*k * *% *% *
*k *k *% *k
*%k *k *% *k *k *%
*% % *%  kk * % p <0.05
*k * *% *% *
**p<0.01
*k *k * *k *k *
*%k ior 1 -0
. " 05
*k *% *k *% 0'0
* * * k% * * -0. 5
- B B .

-1.0

*x okl e e o« [
K%k Kk ok x **i
k% K%k *% Kk *‘
* » B0~ B
*x - [ *
*x x| B * B2
e o *k
*x wn [l wn *
SE383HES
» P r-FFD

E

Promoter methylation level of CORO1A in THCA

035 0325 0325 039
o0 03 03 i
025 - H
0275 0275 i
2] p p o " i
2 3 o025 2 o025 i 2
S 024 g g 2 o3
s s s ©
s —_ 3 0225 3 0225 % '
o i o s o ] o i
045 = — ! i |
' 02 02 P I
. 0.15
S 0.175 0.175
005 0.15 0.5 01
Normal Primary tumor Normal Primary tumor Normal Primary tumor Normal Primary tumor
(0=37) (0=313) ®=3) =179) =50) (0=502) (0=56) (n=507)

TCGA samples

Promoter methylation level of CORO1A in BRCA
035

03

025 T

Beta value
S
L

0.15

0.1

005

TCGA samples

Promoter methylation level of CORO1A in BLCA

037

0.25

- -
0154 '_'EL—

Beta value

°
L

005

H

Beta value

03

025

02+

0.15

0.1

005~

TCGA samples

Promoter methylation level of CORO1A in CESC

Normal
(n=97)

Primary tumor
(n=793)

TCGA samples

Promoter methylation level of CORO1A in HNSC
025

02

-

0.15

Beta value

0.1

005

Normal
(n=50)

Primary tumor
(n=528)

TCGA samples

Promoter methylation level of CORO1A in LUSC
034

025 -
02

0.15

Beta value

0.1

005

Normal
(n=21)

Primary tumor
(n=418)

TCGA samples

K

03

Promoter methylation level of CORO1A in KIRC

025

-

Beta value
S
h

015

L

Beta value

01

Normal
(n=160)

Primary tumor
(n=324)

TCGA samples

Promoter methylation level of CORO1A in TGCT
025

02

°
L

= =

Beta value
°
L

005

Normal
(n=42)

Primary tumor
(n=370)

TCGA samples

Seminoma
(n=63)

Non-seminoma
(n=69)

TCGA samples

035

03

025

02

015

0.1

005

Normal
(n=3)

Primary tumor
(n=307)

TCGA samples

Promoter methylation level of CORO1A in LIHC

TCGA samples

Promoter methylation level of CORO1A in CHOL
034

025 -

02

Beta value

0.15

0.1

005

Normal
(n=9)

Primary tumor
(=36)

TCGA samples

M

Promoter methylation level of CORO1A in LUAD
034

025+ ——

02

0.15

Beta value

0.1

Normal
(n=50)

Primary tumor
(0n=377)

TCGA samples

P

Promoter methylation level of CORO1A in UCEC

005

Normal
(n=32)

Primary tumor
(n=473)

TCGA samples

0.357
03+
° —r—
3025+
]
> H
8 —
T 02-
o 02
0.15
0.1
Normal Primary tumor
(n=46) (n=438)

TCGA samples





OEBPS/Images/fonc-15-1670526-g009.jpg
B cells
CD8 T cells
Cytotoxic cells

DC

Eosinophils

iDC
Macrophages
Mast cells
Neutrophils

NK CD56bright cells
NK CD56dim cells
NK cells

T helper cells
Tem

Tem

1FH

Tgd

Th1 cells
Th17 cells
Th2 cells
TReg

*¥k

ACC
BLCA
BRCA
CESC
DLBC
ESCA
ESAD

0 2
I
S 3

v

T cell CD8+ central memory XCELL

0.25
Purity

0.50 0.75

CORO1A Expression Level (log2 TPM)
(9]

1.000.0

02 0.4
Infiltration Level

—
o
=

=
[
"

.V’
(=3

4
©»

IT cell CD8+ central memory_XCEL

CORO1A Expression Level (log2 TPM)

025 050 075  1.000.0 02 04
Purity Infiltration Level
Pucity T cell CD8+_MCPCOUNTER
Rho = -0.366]
p = 4.35¢-16

CORO1A Expression Level (log2 TPM)

250 s00 750
Infiltration Level

Purity.

T cell CD8+_MCPCOUNTER

Rho = -0.67|
p= 5.74e-61

Rno = 0.794]
0

CORO1A Expression Level (log2 TPM)

1000 1500

500
Infiltration Level

.”* i i

ek

2

:

X

S O I O O Ao oo o
m % O ¥ :155 g n
O I L
T EE = 23 Y
= &
SIR®]
X %
%)
o« 2 EE
w b -4 & E
EEE O 3 7]
Z ¢ x o o g g
500w Q €
°""’"‘.x><|—<‘5
E O & x Z 4 o0 5
e wwsgg sl
EEUEEDQEgQ
F,w2000Xc 3%
FoE o+ + o+ o+ o+ o+ A+
R EEEEEX
OO0 000000 oo
O 0O 0O O U O oL oL Lo
3353353533
O 0O 0 O O ©
S
; AR N (e SRS (N |
Acc (n=79) - .

BLCA (n=408) |

BRCA-Basal (n=191) -| -
BRCA-Her2 (n=82) |

BRCA-LUMA (n=568) -

BRCA-LumB (n=219) -

CESC (n=306) |

CHOL (n=36) -

DLBC (n=48) -
ESCA (n=185) —. ....-
68M (n=153) || [

HNSC (n=522) -

HNSC-HPV- (n=422) -

KICH (n=66) |

KIRC (n=533) -
KIRP (n=290) -

LGG (n=516) -
LIHC (n=371) -
LUAD (n=515) -
LUSC (n=501) -
MESO (n=87) -
OV (n=303) |
PAAD (n=179) -
PCPG (n=181) -
PRAD (n=498) -
READ (n=166) -
SARC (n=260) -
SKCM (n=471) -

SKCM-Primary (n=103) -
STAD (n=415) -
TGCT (n=150)
THCA (n=509) -
THYM (n=120) -
UCEC (n=545) |
UCS (n=57) -
UVM (n=80) |

80
2

PCPG
PRAD
READ
SARC
SKCM

CORO1A Expression Level (log2 TPM) CORO1A Expression Level (log2 TPM) COROL1A Expression Level (log2 TPM)

CORO1A Expression Level (log2 TPM)

STAD
TGCT

THCA
THYM

T cefl CD8+_CIBERSORT-ABS

Rho_= 0.528
p = 3.96621

04

025 050 075  1.0000 02 06
Purity Infiltration Level
Pucity T cell CD8+_CIBERSORT-ABS
a, Rho = -0.347, RRo_= 0.883
p = B.15¢-04 p = 2.85830
9 <
-
=
740
(%2}
=
=)
sd
3 v v v -+ - 5 —
0.25 0.50 0.75 00 01 02 03 04 05
Purity Infiltration Level
Pucity T cell CD8+_MCPCOUNTER
Rho = -0.326)
10+ p = 8.01¢-08
8
&
619
44
2

100 200
Infiltration Level

Purity

T coll CD8+_MCPCOUNTER

10

SKCM-Metastasis

Rho = -0.726]
p=2.11e-59

Rho_= 0.755
-94e:66)

500 1000 1500
Infiltration Level





OEBPS/Images/fonc-15-1670526-g003.jpg
A Overall Survival B Disease-specific Survival

Grou Total(N HR(95% ClI P value Group Total(N HR(95% CI P value
ACC 79 1,002 (0.475 - 2.113) — 0.9960 ACC 77 0.915 (0.422 - 1.981) i 0.8208
BLCA 41 1.113 (0.831 — 1.491) b 0.4717 BLCA 397 0.931 (0.655 — 1.325) 4 0.6922
BRCA 1086 0.732 (0.528 — 1.014) 9 0.0605 BRCA 1066 0.703 (0.455 — 1.087) o 0.1129
306 0.587 (0.367 — 0.939) o 0.0261 302 0.475 (0.274 — 0.824) B 0.0081
CHOL 35 0.568 (0.216 — 1.498) vl 0.2531 34 0.530 (0.188 — 1.495) .:_. 0.2303
COAD 477 1.014 (0.689 - 1.493) g 0.9430 COAD 461 1.192 (0.728 - 1.950) - 0.4853
DLBC 48 1.797 (0.421 - 7.677) -—— 0.4289 48 0.412 (0.042 — 4.047) o 0.4467
ESCA 163 1.359 (0.832 — 2.220) hm 0.2210 162 1.729 (0.966 — 3.096) b 0.0655
GBM 168 1.102 (0.785 — 1.546) e 0.5747 155 1.085 (0.756 — 1.556) » 06579
[ANSC] 503 0.650 (0.496 - 0.851) K 0.0017 478 0.639 (0.451 - 0.907) o 0.0122
KICH 64 0.897 (0.241 — 3.345) —_ 0.8713 KICH 64 1486 (0.332 - 6.652) He 0.6045
KIRC 541 1.443 (1.068 - 1.950) s 0.0170 KIRC 530 1.520 (1.035 — 2.232) ton 0.0327
KIRE = 0.875(0.484 ~'1:591) ko 0.6671 KIRP 286 0.895 (0.426 — 1.882) . 0.7700
LAML 139 1.620 (1.059 — 2.478) Fom 0.0260 [tes] 522 1.842 (1278 _ 2654) fom 0.0010
GG | 530 1.937 (1.363 — 2.753) Trom 0.0002 !
LIHC 365 1.018 (0.654 — 1.586) 1 0.9360
LIHC 373 1.098 (0.778 - 1.552) e 0.5941 LUAD hres 0:756/(0. 595~ 1089 & 0.1328
LUAD 530 0.748 (0.561 — 0.998) a 0.0482 756 (0. 089) :
LUSC 496 1.010 (0.770 - 1.325) W 0.9425 LUSG; 444 0.783:(0:511—1:199) o 0.2600
HESO 56 0.964 (0,606 — 1533) 4+ GiaTe4 MESO 66 1.047 (0.575 - 1.906) W 0.8816
ov 370 1102 (0.851 — 1.426) . 0.4600 ov 353 1.157 (0.876 — 1.528) i 0.3029
PAAD 179 0.898 (0.595 — 1.356) e 0.6098 PAAD 173 0.946 (0.596 - 1.502) + 08142
PCPG 184 0.729 (0.171 - 3.120) - 06706 PCPG 184 1.304 (0.252 - 6.746) _-—_— 0.7518
PRAD 501 0.559 (0.151 - 2.065) . 03828 PRAD 499 0.596 (0.099 — 3.599) o— 0.5724
READ 166 1.970 (0.861 — 4.506) —— 0.1083 gﬁég ;gg f}-‘;‘:: :g-:g; - 17115215; .',u—'_‘ g-ggg
[SARC] 263 0.672 (0.451 - 1.002 ol 0.0512 - 460 - 1. }
[SKCM] 457 0525 50.399 ” 0.690; o 4.046-06 SKCM| 451 0.508 (0.379 - 0.681) o 5.9¢-06
STAD 370 0.889 (0.641 — 1.233) o 0.4792 STAD 349 0.953 (0.628 — 1.446) i 0.8208
TeCT 139 4.349 (0.429 — 44.057) — 0.2135 TGCT 139 636794295.8673 (0.000 — Inf) 1 0.9989
THCA 512 0.752 (0.280 — 2.022) .JI_. 0.5720 THCA 506 0.762 (0.170 — 3.410) -dl—- 0.7226
THYM 119 0.083 (0.010 - 0.678) o 0.0202 THYM 119 0.189 (0.019 — 1.902) o 0.1573
E‘ 553 0.541 (0.354 — 0.827) o 0.0046 UCEC 551 0.435 (0.254 — 0.746) o 0.0025
UcCs 57 1.246 (0.639 — 2.428) o 0.5191 ucs 55 1.222 (0.596 — 2.506) vo— 0.5851
UVM 80 5.157 (1.966 — 13.527] —_— 0.0009 80 5.679 (2.008 — 16.058, —————————  0.0011
0 5 10 0 5 10
(o] Progression-free Survival D
Group Total(N: HR(95% CI P value
ACC 79 0.695 (0.373 — 1.296) 1 0.2520
BLCA 412 0.822 (0.613 - 1.103) - 0.1908 OS
1086 0.702 (0.504 - 0.978) oy 0.0364 LAML
CESC 306 0.532 (0.331 - 0.855) o1 0.0092
[CHOL] 35 0.352 (0.140 — 0.887) ro—i, 0.0268 LUAD
COAD 477 1.129 (0.798 — 1.597) o— 0.4940
DLBC 48 0.874 (0.264 — 2.891) —_— 0.8256
ESCA 163 1.437 (0.922 - 2.239) —— 0.1090
GBM 168 1.183 (0.842 - 1.663) - 0.3337
HNSC 503 0.705 (0.531 — 0.937) ol 0.0161
KICH 64 1.323 (0.403 — 4.337) —_—— 0.6442
KIRC 539 1.261 (0.924 - 1.723) o—s 0.1441
KIRP 289 1552 (0.918 — 2.624) e 0.1006
[LGG] 530 1.410 (1.070 - 1.858) :-—o—- 0.0145
LIHC 373 0.775 (0.579 — 1.038) - 0.0870
LUAD 530 0.905 (0.696 — 1.178) -l 0.4581
LUsC 497 0.916 (0.660 — 1.271) - 0.5993
MESO 84 1.016 (0.609 — 1.696) —— 0.9512
ov 379 1.070 (0.845 — 1.355) o 0.5739
PAAD 179 1.121 (0.758 — 1.658) —o— 0.5667
PCPG 184 0.783 (0.334 — 1.837) —r—— 0.5741
PRAD) 501 1.461 (0.970 — 2.199) —— 0.0696
READ 166 1.699 (0.873 — 3.308) —— 0.1190
SARC 263 0.904 (0.650 — 1.257) o 0.5483
SKCM 458 0.771 (0.616 — 0.965) ot 0.0234
STAD 372 0.970 (0.682 — 1.380) —— 0.8644
TGCT 139 1.365 (0.730 — 2.552) —_—— 0.3303
THCA 512 1.392 (0.812 - 2.388) e 0.2296
THYM 119 0.754 (0.316 — 1.796) —_——_— 0.5236
UCEC 553 0.545 (0.380 — 0.782) oy 0.0010
ucs 57 1.140 (0.597 - 2.179) —_— 0.6907
UVM 79 2.095 (0.963 — 4.561 : 0.0623 DSS PFI
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