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Abstract

Cancer remains one of the leading causes of death worldwide, and uncovering its underlying
mechanisms continues to be a central focus of biomedical research. A representative trait of
cancer cells is their unlimited proliferative capacity, which is tightly linked to ribosome biogen-
esis. This study aimed to investigate the role and mechanism of ribosomal DNA copy number
(rDNA CN), which serves as the foundation for ribosome metabolism. I developed a computa-
tional pipeline to estimate rDNA CN from whole-genome sequencing (WGS) data and applied
it to seven TCGA cancer cohorts to perform a pan-cancer analysis. The analytical framework
involved statistical assessments and survival modeling, including Kaplan-Meier and Cox pro-
portional hazards models, to examine the association between rDNA CN and clinical outcomes.
Additionally, RNA-seq data from the TCGA cohorts were utilized for immunological profiling
and transcriptomic analysis. Notably, a higher 455 rDNA copy number was associated with
improved survival outcome in bladder urothelial carcinoma (BLCA) and pancreatic adenocar-
cinoma (PAAD), although such associations were not found in all other cancer types. Results
from immunological and transcriptomic analyses further suggest that the functional impact of
rDNA CN is tumor-specific, yet broadly associated with immunological characteristics.
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