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Background

Clinically, evidence shows that uterine corpus endometrial carcinoma (UCEC) patients infected with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) may have a higher death-rate. However, current anti-UCEC/coronavirus disease 2019 (COVID-19) treatment is lacking. Plumbagin (PLB), a pharmacologically active alkaloid, is an emerging anti-cancer inhibitor. Accordingly, the current report was designed to identify and characterize the anti-UCEC function and mechanism of PLB in the treatment of patients infected with SARS-CoV-2 via integrated in silico analysis.



Methods

The clinical analyses of UCEC and COVID-19 in patients were conducted using online-accessible tools. Meanwhile, in silico methods including network pharmacology and biological molecular docking aimed to screen and characterize the anti-UCEC/COVID-19 functions, bio targets, and mechanisms of the action of PLB.



Results

The bioinformatics data uncovered the clinical characteristics of UCEC patients infected with SARS-CoV-2, including specific genes, health risk, survival rate, and prognostic index. Network pharmacology findings disclosed that PLB-exerted anti-UCEC/COVID-19 effects were achieved through anti-proliferation, inducing cytotoxicity and apoptosis, anti-inflammation, immunomodulation, and modulation of some of the key molecular pathways associated with anti-inflammatory and immunomodulating actions. Following molecular docking analysis, in silico investigation helped identify the anti-UCEC/COVID-19 pharmacological bio targets of PLB, including mitogen-activated protein kinase 3 (MAPK3), tumor necrosis factor (TNF), and urokinase-type plasminogen activator (PLAU).



Conclusions

Based on the present bioinformatic and in silico findings, the clinical characterization of UCEC/COVID-19 patients was revealed. The candidate, core bio targets, and molecular pathways of PLB action in the potential treatment of UCEC/COVID-19 were identified accordingly.
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Highlights

	Clinical characteristics of UCEC/COVID-19 patients, including specific genes, health risk, survival rate, and prognosis, were determined.

	All candidates, core targets of PLB in treatment for UCEC/COVID-19, were screened out and identified.

	Biological functions and molecular pathways of PLB in treatment for UCEC/COVID-19 were revealed.

	Biological docking findings elucidated that PLB mediated effective molecular affinity with COVID-19.





Introduction

Coronavirus disease, caused by SARS-CoV-2, is continuously evolving and spreading around the world in 2020, especially in India (1). In western countries, including the United States, increasing reports indicate that the disease incidence, death rate, and infection rate of COVID-19 are elevating sharply owing to limited management (2). While the vaccine against coronavirus is still developing, there is still no clinical medicine to treat COVID-19 because of the current evolving situation (3). In addition to adjuvant therapy, some common drugs, such as hydrocortisone, may alternatively be prescribed to patients infected with SARS-CoV-2; however, the clinical effectiveness against COVID-19 remains limited (4). Taken together, mankind needs to screen and develop some pharmacologically bioactive compounds for the treatment of COVID-19, an emerging and evolving epidemic. In clinical practice, it has been reported that hospitalized patients with cancer seem to be highly susceptible to infection with coronavirus, resulting in an additional death toll (5). Uterine corpus endometrial carcinoma (UCEC) is a gynecological cancer characterized by biological invasiveness and potent metastasis (6). Epidemiologically, it is estimated that the incidence and mortality of UCEC are increasing in recent decades, especially in less-resourced nations, and it is still a major public health problem worldwide (7). In China, other reporting data show that the death rate of young women with UCEC is increasing yearly, especially in urban areas (8). Accordingly, cancer patients, who may be hospitalized during clinical treatment, may have a higher risk of exposure to SARS-CoV-2 infection during the early stages of COVID-19 as the novel coronavirus is transmitting rapidly, and it is not detectable during an outbreak (9). Theoretically, it could be reasoned that some of the UCEC patients that were hospitalized appear to have a high risk of infection with SARS-CoV-2. Thus, the treatment of UCEC/COVID-19 patients will become more challenging as there are no current medicines to treat UCEC and COVID-19, and the virus is still evolving in the world. Accordingly, anti-UCEC/COVID-19 medicine is urgent to be screened and developed in the current situation.

Plumbagin (PLB), a bioactive naphthoquinone, exerts potent pharmacological properties against some of the chronic diseases, such as obesity and fatty liver (10). In particular, PLB functions as an anti-cancer compound inducing cytotoxicity and suppressing cancer cells (11). The preliminary anti-tumor mechanism exerted by PLB would be through targeting the Wnt/β-catenin and AKT signaling pathways (12, 13). Interestingly, our previous findings suggest that PLB plays a potent anti-cancer effect against pancreatic cancer and hepatocellular carcinoma (14, 15). Furthermore, preclinical data indicate that PLB exerts antiproliferative activity against cervical cancer cells (16, 17). However, it has been reported that PLB has effective anti-inflammatory effects via the suppression of nuclear factor-κB activity (18). Moreover, it is also reported that PLB can possess antibacterial effects, including action against Staphylococcus aureus and Bacillus subtilis (19, 20). However, the potential relevance of PLB in UCEC has not been assessed. Moreover, the anti-UCEC/COVID-19 functions and mechanisms achieved by PLB remain uninvestigated. The evolving methodology of in silico analysis, which includes network pharmacology and molecular docking analysis, can be used for unmasking the functions and mechanism of phytocompounds to treat a medical disease before clinical investigation (21, 22). The present study was designed to determine the clinical characteristics of UCEC/COVID-19, to find an anti-UCEC/COVID-19 bio target, and to determine the mechanism exerted by PLB through network pharmacology and biological molecular docking analysis.



Materials and Methods


Selection of UCEC/COVID-19-Functional Genes

In order to select and define UCEC/COVID-19-functional genes, we used the Cancer Genome Atlas (TCGA) portal (https://portal.gdc.cancer.gov/) to download the data of Gene Expression Quantification (GEQ) in UCEC’s transcriptome profiling, accessed on September 14, 2020. Using Bioconductor’s “limma” package in R-language to screen GEQ, the criteria were set as false discovery rate (FDR) and |logfold change| > 1 for obtaining the differential genes of UCEC. In addition, we used different gene-functional modules from the Genecard database, Online Mendelian Inheritance in Man (OMIM) database, Therapeutic Target Database (TTD), and National Center for Biotechnology Information (NCBI). Next, the differential genes of UCEC and COVID-19 targets were subjected to a map through the online bioinformatic Venn diagram tool, in order to identify all the UCEC/COVID-19 shared targets (22, 23).



Clinical Information Determination of UCEC/COVID-19-Functional Genes

After processing the harvested clinical data downloaded from the TCGA database, the UCEC/COVID-19-functional genes were obtained similarly. The survival prognosis for a UCEC/COVID-19 case was assessed using the “survival” package in R-language. The prognostic determination was conducted through univariate Cox proportional hazards regression analysis. Meanwhile, the clinical characterization of UCEC/COVID-19 in patients was determined with the multivariate Cox proportional hazards regression model. Following the average risk score, patients were grouped into low and high-risk populations (24, 25).



Analysis of Candidate and Shared Genes in UCSC/COVID-19

We identified and harvested the functional genes of PLB through different online platforms: Swiss Target Prediction, Batman, Genecards, and SuperPred webserver. After gene correction, the candidate genes of PLB and UCSC/COVID-19 were further mapped using the online Venn diagram to harvest all intersection targets (26, 27).



Gene Ontology and Signaling Pathway Enrichment Analyses of Intersection Targets

We used R-language package settings, including “ClusterProfiler,” “ReactomePA,” “org.Hs.eg.Db,” and “GOplot,” to conduct the gene analysis with all intersection targets, as reported elsewhere (28). Next, to analyze the biological processes, the Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment was determined and visualized. Gene annotation information harvested from “org.Hs.eg.Db”, p-value Cutoff = 0.05, q-value Cutoff = 0.05 during enrichment, contributing to output the corresponding histogram.



Screening Core Targets of Plumbagin in the Treatment of COVID-19/UCEC

All interaction targets of PLB and COVID-19/UCEC were loaded into the STRING tool (version 11.0) for functional protein association networks. Then the network interaction relationship between the target and target function-related proteins was obtained. Accordingly, target interaction in the PPI network diagram and the tsv data were produced and collected. We applied the NetworkAnalyzer in Cytoscape_v3.7.1 to analyze the topological parameters, such as the median and maximum degrees of freedom in the network. All core targets were screened according to degree value, and the upper limit of the filtering range was the maximum degree value in the topology data, whereas the lower limit was the median degree of freedom (29).



Construction of Network-Connected Visualization

Further, we used Cytoscape_v3.7.1 to construct a drug-target gene ontology biological process pathway disease visualization graph based on the results of PLB intervention in COVID-19/UCEC’s GO-based biological process and pathway enrichment, as described previously (30).



Molecular Docking Assessment

Further, we used molecular docking determination to predict and identify the binding capacity and interaction force between associated proteins, including MAPK3, TNF, PLAU, and the PLB molecule. Accordingly, the compound structures of PLB and Darunavir were obtained from PubChem database (https://pubchem.ncbi.nlm.nih.gov/), and all investigated proteins for docking were gained from Protein Data Bank database (https://www.rcsb.org/). The PLB compound structure was optimized the minimum energy 2 (MM2) through 3D Draw module in the Chem Bio Office software. Ligand-associated PDBQT structure file format was necessary file for virtual screening. The PDBQT file of PLB compound structure was generated by using Raccoon software. And the investigated proteins/targets were processed through MGLTools (1.5.6 version), a supporting tool of Autodock Vina software, followed with hydrogenation, Gasteiger charge calculation, non-polar hydrogen combination. The original pdb file format was converted to recognized format by the Autodock Vina setting, providing ligand basis for chemically and structurally docking. Docking active center, including surrounding residues centered on the original ligand, was set by using Grid box function setting. The rationality of docking parameter settings in PLB and proteins/targets were determined according to the size of root mean square deviation (RMSD) between the docked and original ligand molecules. It was generally reasoned that RMSD ≤ 4 Å was the threshold for the conformation of ligand to match the original ligand docked. More details of the procedures were reported previously (31, 32). Additionally, two-dimensional diagrams of PLB and Darunavir with known 3D structure were created according to chemical drawing conventions in PoseView tool. And generation of structure diagrams and layout modifications were plotted using the library 2Ddraw tool.




Results


Identifying Candidate Genes of COVID-19 and UCEC

Using the Genecard and OMIM online tools, we identified a group of 1089 genes of COVID-19. A set of 8973 associated UCEC genes were determined using the TCGA database. Following the online Venn diagram assay, we collected a total of 255 mutual genes of COVID-19 and UCEC (Figure 1A). Finally, the volcano map of the mutual genes was obtained by R-language analysis, in which 108 genes were up-regulated and 147 others were down-regulated (Figure 1B).




Figure 1 | Screening of mutual genes between UCEC and COVID-19. (A), candidate, mutual genes of UCEC and COVID-19 in a Venn diagram. (B), differentially expressed genes from mutual genes shown in a volcano-plot map.





Clinical and Medical Characteristics in COVID-19/UCEC

There were 44 genes with P < 0.05 in the univariate Cox analysis among the 255 differentially expressed genes, as detailed in Figure 2A and Table 1. Further, we screened out the other 13 genes from the 44 specific genes through multivariate Cox analysis performed with hazard regression analysis, including CCL2, ANPEP, CLEC4M, SCARA3, CP, ABCA4, KHK, SLC8A1, ZYG11B, GHR, TNF, FOSL2, and PLAU (Table 2). Based on the logistic regression coefficient (coef) value for patient risk evaluation, the risk value was the sum of the expression of each gene multiplied by the coef value, thereby dividing patients into high-risk and low-risk groups. As shown in the survival analysis, we found that the high- and low-risk groups related to 13 genes had a statistical significance on overall survival (Figure 2B); the greater the patient’s risk value, the higher the patient’s risk score (Figure 2C). Likewise, a higher mortality and lower overall survival were observed (Figure 2D). We also carried out single factor and multivariate independent prognostic analyses of the 13 associated genes. As a result, age factor had a significant difference in the single factor analysis P < 0.05, while grade and risk value had significant differences in both single factor and multivariate independent prognostic analyses. Similarly, the hazard ratio was greater than 1. The result showed the higher the risk value, the greater the prognostic risk, and it can be used as an independent prognostic analysis factor for COVID-19/UCEC (Table 3). Clinical correlation analysis of these 13 genes was further performed, and the results showed that each gene had no correlation with clinical single factors, as detailed in Table 4 and Figure 3.




Figure 2 | Clinical features of UCEC/COVID-19-related genes. (A), Univariate Cox determination was conducted to identify 44 candidate genes. (B), Multivariate Cox analysis identified 13 specific genes, including CCL2, ANPEP, CLEC4M, SCARA3, CP, ABCA4, KHK, SLC8A1, ZYG11B, GHR, TNF, FOSL2, and PLAU. The survival analysis suggested statistical significance associated with 13 specific genes in the overall survival between high- and low-risk groups. (C, D), Further analysis showed the greater the patient’s risk value, the higher the patient’s risk score; similarly, higher mortality and lower survival.




Table 1 | Univariate cox proportional hazards regression analysis of COVID-19_UCEC gene.




Table 2 | Multivariate ox proportional hazards regression analysis.




Table 3 | Univariate and multivariate analysis of the correlation of 13 gene expression values with OS among the patients.




Table 4 | Clinical correlation analysis.






Figure 3 | Clinical correlation analysis of 13 genes was carried out and assessed; the results showed that each gene has no correlation with clinical single factors (A–P).





Identification of Candidate and Mutual Targets of PLB and COVID-19/UCEC

Following with the Swiss Target Prediction, TCMSP databases for screening drug targets, a series of 201 PLB-pharmacological genes were identified after correcting by the Uniprot database and removing duplicates. As a result, the 13 mutual genes of PLB and COVID-19/UCEC were screened out through an online bioinformatics platform (Figure 4A; more details shown in Supplemental Table 1).




Figure 4 | Preliminary findings of network pharmacology. (A), The candidate, mutual genes of PLB and UCEC/COVID-19 in a Venn diagram. (B, C), GO-based biologic process and KEGG-based signaling pathway of PLB against UCEC/COVID-19 following enrichment analysis.





Enrichment Outcomes of Gene Ontology and Molecular Pathway

All mutual genes were further used for GO and KEGG enrichment assays. The findings indicated the detailed GO-assayed biological processes (Figure 4B) and KEGG signaling pathways (Figure 4C) of PLB in the treatment of COVID-19/UCEC. The biological processes were mainly the regulation of cytokine secretion involved in immune response, cytokine secretion involved in immune response, neutrophil-mediated immunity, antimicrobial humoral immune response mediated by antimicrobial peptide, regulation of cytokine production involved in immune response, humoral immune response, cytokine production involved in immune response, regulation of immune effector process, regulation of humoral immune response, regulation of production of molecular mediator of immune response, neutrophil activation involved in immune response, regulation of humoral immune response mediated by circulating immunoglobulin, positive regulation of immune effector process, regulation of immunoglobulin secretion, positive regulation of humoral immune response, regulation of inflammatory response, regulation of acute inflammatory response, negative regulation of inflammatory response, positive regulation of inflammatory response to antigenic stimulus, and acute inflammatory response (Supplemental Table 2). As highlighted in the pathway enrichment determination, a total of 81 KEGG signaling pathways were identified accordingly via P-adjust <0.05. The computational data principally included pathogenic Escherichia coli infection, Human T-cell leukemia virus 1 infection, Human immunodeficiency virus 1 infection, Human papillomavirus infection, Kaposi sarcoma-associated herpesvirus infection, Epstein-Barr virus infection, Human cytomegalovirus infection, Endocrine resistance, Progesterone-mediated oocyte maturation, T cell receptor signaling pathway, B cell receptor signaling pathway, Th1 and Th2 cell differentiation, TGF-beta signaling pathway, Natural killer cell-mediated cytotoxicity, IL-17 signaling pathway, Th17 cell differentiation, Inflammatory bowel disease, NF-kappa B signaling pathway, Toll-like receptor signaling pathway, and TNF signaling pathway (Supplemental Table 3).



Protein-Protein Interaction Network, Core Targets of PLB in the Treatment of COVID-19/UCEC

We identified a PPI network of PLB in the treatment of COVID-19/UCEC from 13 mutual targets through the STRING database, as shown in Figure 5A. Further, all mutual genes were submitted to the Cytoscape 3.7.1 software to determine the topological parameters of the PPI network related to the core targets of PLB in the treatment of COVID-19/UCEC. As a result, we screened and identified 5 final core targets, namely GAPDH, MAPK3, TNF, FOS, and PLAU (Figure 5B).




Figure 5 | Bioinformatics characteristics of PLB against UCEC/COVID-19. (A), a gene-assayed network connection of PLB against UCEC/COVID-19. (B), 5 identified predictive core bio targets of PLB in the potential treatment of UCEC/COVID-19.





Integrative Network Connection

Collectively, we used the Cytoscape 3.7.1 software to integrate the bioinformatic findings. As a result, a network connection of PLB-target-BP-KEGG-COVID-19/UCEC was optimized (Figure 6).




Figure 6 | Interaction network connection of candidates, core bio targets, BP, functions, and molecular pathways of PLB in the treatment of UCEC/COVID-19 by using Cytoscape analysis.





Biological Molecular Docking Findings

Using bioinformatics and computational biology, we determined the active cavities and binding affinity in MAPK3, TNF, and PLAU docked with PLB using the pymol 2.3 software, more docking parameter detail showed in Supplemental material (Supplemental Tables 4–7) (Figure 7A). In COVID-19 (PDB ID: 5R84) (http://www.rcsb.org/structure/5R84), the root mean squared error (RMSD) of the original ligand GWS was 0.593 Å, and its hydrogen bond with the 5R84 protein acted on the protonation state of HIS-163 -HIE-163 (2.7 Å), and the amino acid residue GLU-166 (3.0 Å). PLB formed a hydrogen bond with the amino acid residue GLU-166 (2.1 Å), and in the surface model, PLB occupied the same active cavity as the original ligand, indicating that it exerted better binding characteristics with the 5R84 protein. Darunavir formed a hydrogen bond with amino acid residues GLY-143 (2.8 Å), GLU-166 (2.8 Å), GLN-189 (2.9 Å) (Figure 7B). In MAPK3 (PDB ID: 2ZOQ), the RMSD of the original ligand 5ID was 1.421 Å, which hydrogen-bonded with the ZQOQ protein to act on the amino acid residues ASP-123 (2.6), MET-125 (2.9), ASP- 128 (2.9), LYS-131 (3.3), SER-170 (3.0), and ASP-184 (3.2). PLB formed a hydrogen bond with amino acid residue SER-170 (2.2). In the surface model, plumbagin occupied the same active cavity as the original ligand, and the affinity between PLB and MAPK3 was small, indicating that PLB and the 2ZOQ protein had good binding properties. Darunavir forms a hydrogen bond with amino acid residues MET-125 (2.2 Å) and SER-170 (3.3 Å) (Figure 7C). In TNF (PDB ID: 6OOY), the RMSD of the original ligand A7M was 2.980 Å, and its hydrogen bond with the 6OOY protein acted on amino acid residues SER-60 (2.9) and TYR-151 (2.8). PLB formed a hydrogen bond with the amino acid residue TYR-151 (2.8), and in the surface model, PLB occupied the same active cavity as the original ligand, indicating that PLB played better binding characteristics with the 6OOY protein. Darunavir formed a hydrogen bond with amino acid residues TYR-59 (2.5 Å), SER-60 (3.1 Å), TYR-151 (2.5 Å) (Figure 7D). In PLAU (PDB ID: 3KID) (http://www.rcsb.org/structure/3KID), the RMSD of the original ligand 2BS was 1.730 Å, and its hydrogen bond with the 3KID protein acted on the amino acid residue SER-190 (2.3). PLB formed hydrogen bonds with amino acid residues SER-195 (2.7) and GLY-219 (2.2). In the surface model, PLB occupied the same active cavity as the original ligand, and the affinity of PLB to PLAU was smaller, indicating that PLB and the 3KID protein had better binding characteristics. Darunavir forms a hydrogen bond with amino acid residues TYR-59 (2.5 Å), SER-195 (3.0 Å), SER-214 (2.5 Å) (Figure 7E). In two-dimensional model, more detailed data were presented in Supplemental Figure 1.




Figure 7 | Biological molecular docking findings of PLB against UCEC/COVID-19. (A), molecular affinity and the binding energy of PLB docked with core proteins, including MAPK3, TNF, and PLAU. (B–E), in silico characteristics of PLB, docked with core proteins.






Discussion

COVID-19, induced by the newly evolved coronavirus, becomes a cosmopolitical challenge due to SARS-CoV-2 severely threatening human life in many countries (33). Globally, SARS-CoV-2 is evolving and transmitting widespread, leaving a continual increment of death toll, as the specific medicine is absent (34). Fortunately, great efforts are being made to develop a targeting vaccine to suppress SARS-CoV-2 in some countries. However, there is an unknown period of time before the new specific vaccine is completed (35). Statistically, a growing number of people are living with chronic diseases in modern life, such as cardiovascular disorders and cancer. Also, the incidence of these diseases is mounting yearly in the world, especially in western countries (36). In addition, patients suffering from cancer may suffer immunological suppression and dysfunction of immunity, being potentiality prone to hospital-acquired infection (37). In the current grim situation, as in the global outbreak of COVID-19, there is no effective management for handling this problem, producing an increment of the death toll (38). Accordingly, during the early outbreak of COVID-19, hospital-originated infections of this virus were high as it was potentially undetected (2). Mounting epidemiological evidence shows that the cases of UCEC, characterized by malignant metastasis, are increasing around the world (39). As a result, numerous hospitalized cancer patients might be at an increased risk of infection with the new coronavirus, especially during the early outbreak. More significantly, the current treatment against UCEC shows reduced pharmacological effectiveness when over infection with SARS-CoV-2, causing unwanted increment in mortality.

Reportedly, PLB, a naturally occurring naphthoquinone, has been found to possess pharmaceutical anticancer properties via cytotoxic action against human cancer cell lines (11). In preliminary mechanism studies, the anti-cervical carcinoma activity of PLB was linked to the induction of apoptosis. In addition, based on the marked anti-inflammatory benefits of PLB, we preliminarily hypothesized that PLB may have effective pharmacological activities in patients with CC/COVID-19. Following an in silico investigation, all candidates, 255 mutual and 13 specific genes of COVID-19/UCEC, were screened out. The DGE determination resulted in 108 up-regulated and 147 down-regulated genes in COVID-19/UCEC patients. Accordingly, these DGE-assayed findings are likely to characterize the UCEC cases infected with SARS-CoV-2. In further independent prognostic and survival assays, some of the key differentially expressed genes, such as CCL2, ANPEP, CLEC4M, SCARA3, CP, ABCA4, KHK, SLC8A1, ZYG11B, GHR, TNF, FOSL2, and PLAU, may be used as molecular markers to detect and identify and stage UCEC patients infected with the novel coronavirus. Overall, current clinical investigations demonstrate that 255 mutual genes in COVID-19/UCEC patients are likely to function as candidate therapeutical bio targets. By the use of network pharmacology analysis, we screened out and determined a total of 13 mutual genes with PLB in the treatment COVID-19/UCEC before core target identification. Further analysis identified 5 core targets, including GAPDH, MAPK3, TNF, FOS, and PLAU. The current evidence highlighted that the core genes may be the pharmacologically active bio targets of PLB in the treatment of COVID-19/UCEC. Following an integrative enrichment assay, the bioinformatic data revealed that the anti-COVID-19/UCEC function and mechanism mediated by PLB might effectively be achieved by cytotoxicity, anti-proliferation, inducing apoptosis, anti-inflammation, immunomodulation, and modulation of some of key molecular pathways, such as Human T-cell leukemia virus 1 infection, Human immunodeficiency virus 1 infection, Human cytomegalovirus infection, T cell receptor signaling pathway, B cell receptor signaling pathway, Th1 and Th2 cell differentiation, TGF-beta signaling pathway, Natural killer cell-mediated cytotoxicity, IL-17 signaling pathway, Th17 cell differentiation, NF-kappa B signaling pathway, Toll-like receptor signaling pathway, and TNF signaling pathway. Based on the biological molecular docking method, the anti-COVID-19/UCEC effect of PLB could be achieved by some of the core genes, including MAPK3, TNF, and PLAU, as PLB exerted better active cavities and binding affinity in MAPK3, TNF, and PLAU when docking. In view of these results, we hypothesize that PLB is a likely candidate to be used for the potential treatment of UCEC patients infected with SARS-CoV-2 in the current evolving situation before future clinical trials.



Conclusions

The current bioinformatic and computational findings reveal the anti-COVID-19/UCEC pharmacological functions and mechanisms achieved by PLB. Moreover, all core targets of PLB treatment in COVID-19/UCEC were identified, indicating potential pharmacological significance. Interestingly, biological molecular docking data indicate that PLB is a likely candidate to be applied clinically in the therapy of UCEC patients infected with SARS-CoV-2.
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0.022973265
0.029401172
0.00676005
0.001672441
0.036088497
0.019013985
0.015159967
0.004637324
0.006349271
0.018930544
0.023751878
0.0357067
0.024172924
0.000589413
0.004841882
0.040155414
0.048189646
0.002885881
0.000232414
0.003879488
0.029044014
0.003513997
0.00326338
0.005694564
0.037670898
0.012638528
0.011371407





