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Bioinformatics-based identification of key genes CDC5L and related pathways in osteosarcoma and Ewing’s sarcoma
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ABSTRACT Objective : Osteosarcoma(0S) and Ewing’s sarcoma (EWS) are the two most common primary malignant bone
tumors in children. The aim of the study was to identify key genes in OS and EWS and investigate their potential pathways.
Methods : Expression profiling (GSE16088 and GSE45544) were obtained from GEO DataSets. Differentially expressed genes
were identified using GEO2R and key genes involved in the occurrence of both OS and EWS were selected using venn diagram.
Gene ontology and pathway enrichment analyses were performed for the ensembl. Protein—protein interaction (PPI) networks
were established by STRING. Further, UCSC was used to predict the transcription factors of the cell division cycke 5-like
(CDCSL) gene,and GEPIA was used to analyze the correlation between the transcription factors and the CDC5L gene. Re-
sults: The results showed that CDC5L gene was the key gene involved in the pathogenesis of OS and EWS. The gene is mainly
involved in mitosis, and is related to RNA metabolism , processing of capped intron-containing pre-mRNA ,mRNA and pre-mR-
NA splicing. Conclusion: CDCSL, as a key gene, plays a role in development of OS and EWS,which may be reliable targets for
diagnosis and treatment of these primary malignant tumors.
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Fig.1 Screen differential genes and gene expression levels 1a. Venn diagram of DEGs common to all two GEO datasets 1b. CDCSL expression in OS

and normal tissues  1e. CDCSL expression in EWS and normal tissues
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Tab.2 Significantly enriched GO terms and KEGG pathways of differentially expressed genes

5 %H filiig

BP term G0:0000278 Mitotic cell cycle

BP term G0:0000398 mRNA splicing, via spliceosome

BP term G0:0006281 DNA repair

BP term G0:0006397 mRNA processing

CC term G0:0000974 Prp19 complex

CC term G0:0005634 Nucleus

CC term G0:0005654 Nucleoplasm

CC term G0:0005662 DNA replication factor A complex

MF term G0:0000977 RNA polymerase II regulatory region sequence—specific DNA binding
MF term G0O:0000981 DNA-binding transcription factor activity, RNA polymerase II-specific
MF term G0:0001222 Transcription corepressor binding

MF term G0:0003677 DNA binding

KEGG term R-HSA-8953854 Metabolism of RNA

KEGG term R-HSA-72203 Processing of Capped Intron—Containing Pre-mRNA

KEGG term R-HSA-72172 mRNA Splicing

KEGG term R-HSA-72163 pre—mRNA splicing
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Fig.3 Correlation analysis between the expression of CDC5SL and its transcription factors ~ 3a. The correlation between the expression of ZBTB33 and
CDCSL  3b. The correlation between the expression of ZNF384 and CDCSL  3c. The correlation between the expression of Twist2 and CDC5L
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