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Background: While curative treatment is achievable for localized prostate cancer (PCa), radiotherapy is 
not universally effective, with recurrence rates ranging from 20-50%. This underscores the need for 

strategies to improve radiotherapy efficacy and reduce disease progression. Chronic high-saturated fat 
intake (SFI) accelerates PCa progression but also induces metabolic vulnerabilities, such as obesity-driven 
increases in tumor glycolysis, that may be therapeutically exploited. Transiently harnessing and targeting 

these vulnerabilities through precision nutrition could represent a breakthrough approach. 
Methods: We investigated the impact of chronic and short-term SFI on radiotherapy response using the 
Hi-MYC genetically engineered mouse model, MyC-CaP and TRAMP-C2 murine PCa cell lines (including 
castrate-resistant sublines), and the LuCaP castration-resistant PCa (CRPC) PDX models. Experiments were 

conducted in immunocompetent (FVB, C57BL/6N) and immunodeficient (CB17 SCID, NOD SCID) mouse 
strains. Dietary intake, tumor transcriptomic data, and clinical outcomes in patient cohorts from the Health 
Professionals Follow-up Study (HPFS) and Physicians’ Health Study (PHS) were also analysed. 

Results: Transcriptomic analysis from the PHS/HPFS cohorts revealed that SFI was associated with an 
enriched DNA damage signature in localized PCa. In Hi-MYC prostates, chronic SFI induced a DNA damage 
response at the transcriptional level and elevated γH2A.X levels compared to control diet (CTD)-fed mice. 
Critically, short-term SFI (sSFI) was sufficient to induce DNA damage in MyC-CaP tumors allografted into 

FVB mice. 
To assess radiosensitization, MyC-CaP tumors grown in immunocompetent mice were subjected to a 10-
day sSFI regiment with radiotherapy, resulting in significantly improved responses versus CTD-fed mice. 

This effect was confirmed using TRAMP-C2 syngeneic model, demonstrating that sSFI-enhanced 
radiotherapy efficacy is independent of MYC expression and mouse strain. 
In contrast, sSFI did not enhance radiotherapy efficacy in 15 LuCaP CRPC PDX models grown in 
immunodeficient CB17 SCID hosts. To determine immune dependency, we repeated the experiments with 

MyC-CaP and TRAMP-C2 cells in CB17 and NOD SCID mice. Notably, sSFI-mediated radiosensitization was 
abolished in immunodeficient hosts. Immune profiling in FVB mice revealed that sSFI rapidly primed the 
immune system to respond to radiotherapy and reshaped the tumor immune microenvironment post-

treatment. 
We further examined post-diagnostic fat intake and survival in 3,959 patients with stage T1–T3 PCa from 
the HPFS. Among those treated with radiotherapy (n = 1,765), replacing 10% of energy intake from 



carbohydrates with saturated fat was associated with a 34% reduction in PCa-specific mortality (HR 0.66, 
95% CI 0.42–1.04), trending toward statistical significance (p = 0.07). No association was observed in 

patients undergoing radical prostatectomy (n = 2,194). 
Conclusion: Our findings demonstrate that sSFI enhances radiotherapy efficacy in preclinical PCa models 
with an intact immune system and shows translational relevance in clinical cohorts. Altogether, precision 
nutrition (i.e., tailoring diet to treatment modality) may optimize therapeutic outcomes in PCa. 

Funding Acknowledgements: JJ is a recipient of a Surgical Scientist Program / Surgical and 
Interventional Sciences Graduate Scholarship. DT is a Clinical Research Scholar—Senior from The Fonds de 
Recherche du Québec – Santé. DPL is a William Dawson Scholar of McGill University, a Lewis Katz—Young 

Investigator of the Prostate Cancer Foundation and a Research Scholar—Junior 2 from The Fonds de 
Recherche du Québec – Santé. The characterization and maintenance of the LuCaP PDX models has been 
supported by the Pacific Northwest Prostate Cancer SPORE (P50CA97186), the PO1 NIH grant 
(PO1CA163227) and the Institute of Prostate Cancer Research to EC. The HPFS is supported by funding 

from the National Cancer Institute. LAM is supported by the Prostate Cancer Foundation. This study was 
supported by a Peer Reviewed Medical Research Program Investigator-Initiated Research Award 
(W81XWH-22-1-0585) to EC, LAM and DPL. 

Conflicts of Interest Disclosure Statement: PC has served as a paid consultant for Aignostics GmbH. 
EC served as a paid consultant to DotQuant, and received Institutional sponsored research funding 
unrelated to this work from Astra Zeneca, AbbVie, Gilead, Sanofi, Zenith Epigenetics, Bayer 
Pharmaceuticals, Forma Therapeutics, Genentech, GSK, Janssen Research, Kronos Bio, Foghorn 

Therapeutics, K36 Therapeutics, and MacroGenics. LAM reports equity interest in Convergent Therapeutics. 
All other authors declare no competing interests. 


