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Abstract:  The ribosome has recently shifted from being viewed as a uniform, indiscriminate machine 
to a dynamic protein complex with specific roles in gene regulation, demonstrating variability in protein 
composition across different environments. The ribosomal protein S24 (RPS24) is alternatively spliced 
to produce distinct long and short RPS24 protein isoforms that incorporate into ribosomes. Our group 
has found that the RPS24L variant is consistently increased in hypoxia and spheroids (in vitro tumour 
models) in several cancer cell lines. Hypoxia (low oxygen) is a common characteristic of solid tumours 
and has been associated with malignant progression, reduced therapeutic response, and poor patient 
prognosis. An increasing degree of evidence indicates that the negative effects of hypoxia on cancer 
progression are mediated by hypoxia-induced genomic and proteomic alterations, enabling cancer cells 
to survive in low oxygen environments. Here we show that RPS24L produces a more stable protein 
isoform which aids in hypoxic cell survival and proliferation. Altering the natural RPS24L/S variant 
ratio in hypoxia through RPS24S overexpression significantly reduces translational activity, 
underscoring the crucial role of RPS24L in protein synthesis under hypoxic conditions. This alternative 
splicing event may facilitate hypoxic adaptation in the tumour microenvironment and promote malignant 
progression. This research contributes to the growing body of evidence highlighting the significant link 
between ribosome heterogeneity and cancer progression and may inform strategies for treating cancers 
where tumour hypoxia contributes to therapeutic resistance. 
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