Supplementary methods, figures and tables 
Alkaline Comet Assay
An alkaline comet assay was conducted using the CometAssay Kit (Trevigen). The PANC-1 and SW1990 cell lines were first transfected. Subsequently, the cells were suspended in cold phosphate-buffered saline (PBS) and mixed with molten low-melting-point agarose (LMAgarose; 37°C preheat) at a ratio of 1:10. The resulting mixture was then quickly pipetted onto a CometSlide™, ensuring that the sample completely covered the sample area. The slides were incubated at 4°C for approximately 20 minutes to allow the agarose to gel, after which they were immersed in 4°C Lysis Solution for one hour. The slides were then transferred into Alkaline Unwinding Solution and incubated at room temperature for 20 minutes. The slides were subjected to electrophoresis at 25 volts for 30 minutes and gently immersed twice in deionized water and once in 70% ethanol for five minutes each. Subsequently, the samples were allowed to air-dry. A total of 50 μl of diluted SYBR Gold (Trevigen) was added to each sample, which were then incubated in the dark at room temperature for 30 minutes. Subsequently, the slides were rinsed gently in water, air-dried, and observed under a fluorescent microscope. The length of the DNA tails was analyzed using CaspLab Software.
Seahorse Analysis
Seahorse XFe24 Analyzer (Agilent Technologies, Santa Clara, CA, USA) was used to measure in real-time parameters of glycolysis of PANC-1 cells [1]. For glycolysis analysis 5 × 105 PANC-1 cells were seeded per well in a Seahorse XFe24 plate coated with poly-D-lysine (Millipore A-003-E) in XF base medium without phenol red (Agilent 100335) supplemented with 5mM HEPES (Gibco 15630056) and 2mM L-glutamine (Gibco 25030149). Cells were incubated for 1 h at 37 °C in a CO2 free incubator, prior to the start of the experiment. Three basal ECAR measurements followed by a 5 mM glucose (Sigma G8644) injection were done to determine glycolytic rate. After four ECAR measurements, a combined injection of 2 μM rotenone (Sigma R8875) and 2 μM antimycin A (Sigma A8674) was performed to inhibit? mitochondrial respiration. To finish, after three ECAR measurements, 2-DG (Sigma D6134), an analogue of glucose, was injected and 5 ECAR measurements were obtained, to shut down glycolysis and allow data correction for non-glycolytic medium acidification.
si-RNA transfection 
Cells were transfected with control siRNA or eIF3a siRNA using Lipofectamine 3000 reagent (Thermo Fisher, MA, USA) according to the manufacturer’s instructions. Transfection was performed 48 h before X-ray irradiation. Knockdown of eIF3a mRNA and protein expression was assessed 48 h after transfection by qRT-PCR and Western blotting.
Real-time PCR
Real-time PCR was performed in accordance with previously reported protocols. Total RNA was isolated from hepatic tissues or cells using RNAiso Plus reagent (Takara Biotechnology, Beijing, China). Purified RNA was reverse transcribed using PrimeScript RT Reagent Kit with gDNA Eraser (Takara Biotechnology, Beijing, China). Real-time PCR was performed with ChamQ SYBR qPCR Master Mix (Vazyme, Nanjing, China). Primer sequences are listed in Supporting Information Table S1. The relative mRNA expression of eIF3a, ATM, Mre11, Rad50, KU80, NBN, XLF and FABPs was calculated by the 2-ΔΔCt method. Quantitative reverse transcription polymerase chain reaction (qRT-PCR) for each sample was repeated in three independent experiments.
Western blot
Western blot assays were performed following the previously reported protocols. Briefly, protein lysates were separated by sodium dodecyl sulfate–polyacrylamide gel electrophoresis (SDS–PAGE) and transferred to a polyvinylidene fluoride (PVDF) membrane, which was then blocked in 5% nonfat milk. The blots were incubated with primary antibodies and appropriate secondary antibodies, and then detected by an enhanced chemiluminescence kit (ThermoFisher Scientific).
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Figure S1. Adipocyte co‑culture increased glycolysis in PANC‑1 cells. 
PANC‑1 cells were co‑cultured with adipocytes in transwell inserts (0.4μm pore size) for 24 h, followed by irradiation. Extracellular acidification rate (ECAR) was then measured using a Seahorse XF analyzer. Representative real‑time ECAR traces (mpH/min) are shown as mean ± SEM.
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Figure S2. Establish stable FABP4-knockout 3T3-L1 cells.
(A) Western blot analysis of FABP4 knockdown efficiency in 3T3-L1 cells. (B) Reduced FABP4 protein levels in the culture medium of 3T3-L1 cells following CRISPR/Cas9-mediated FABP4 knockdown. (C) Oil Red O staining showing the effect of FABP4 knockdown on the adipogenic differentiation capacity of 3T3-L1 cells.
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Figure S3. eFABP4 enhances the radioresistance of pancreatic cancer cells.
(A) Cellular internalization of recombinant human FABP4 (eFABP4). Cells were treated with eFABP4, and the localization of eFABP4 was assessed by immunofluorescence staining using an anti‑FABP4 antibody. (B) DNA single‑strand break (SSB) assessment. PANC‑1 cells were exposed to eFABP4 (with or without irradiation, IR) and subjected to alkaline comet assay. Representative comet images and quantification of tail moment are shown (mean ± SD, n = 3 independent experiments; ≥50 cells scored per group). (C‑D) DNA double‑strand break (DSB) evaluation. Irradiated PANC‑1 (C) and SW1990 (D) cells were treated with or without eFABP4, and γ‑H2AX foci were visualized by immunofluorescence. Quantification of foci per nucleus (mean ± SEM, n = 3 biological replicates; ≥100 nuclei per group) is presented alongside representative images. (E‑F) Apoptosis and cell cycle distribution. (G) Mitochondrial membrane potential. Changes in Mitochondrial membrane potential were detected using a JC‑1 fluorescent probe under the same treatment conditions, with representative immunofluorescence images provided. 
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Figure S4. Effects of recombinant human FABP4 protein (eFABP4) on endogenous FABP4 expression.
(A-B) Cells were incubated with eFABP4 at indicated concentrations (0–10 µM) for 24h. The mRNA and protein levels of endogenous FABP4 were determined by Real-time PCR (A) and Western blotting (B). (C) Functional assessment of FABP4 overexpression. Cells were transduced with adenovirus encoding FABP4 (ad-FABP4) or negative-control vector (ad-NC). The overexpression efficiency was validated by Western blotting. 
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Figure S5. Identification of FABP4-Interacting Proteins by LC-MS/MS and Validation of eIF3A Knockdown.
(A) Using co‑immunoprecipitation combined with LC‑MS/MS, 142 proteins were identified to be exclusively present in FABP4‑overexpressing cells after irradiation. (B) EIF3a was knocked down in FABP4-overexpressing pancreatic cancer cells. 
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[bookmark: OLE_LINK64]Figure S6. eIF3A Knockdown Efficiency at the mRNA and Protein Levels in PANC-1 Cells.
(A) eIF3a was downregulated in PANC‑1 cells, and the knockdown efficiency at the mRNA level was verified by Real-Time PCR. Data are presented as mean ± SD from three independent experiments. Data are presented as mean ± SD from three independent experiments. (B) Western blot analysis was performed to confirm eIF3a protein knockdown efficiency in PANC‑1 cells.

Table S1. Primer sequences
	Primer name
	Primer sequence (5'-3')

	FABP1-F
	AGTGGTTCAGTTGGAAGGTGA  

	FABP1-R
	GCAGACTTGTTTAAATTCTCTTGC

	FABP2-F
	ATTTCCATTCATGCCAAAGC

	FABP2-R
	TCCACTACATTCCAGCCTGA

	FABP3-F
	ACACTTGTGCGGGAGCTAAT  

	FABP3-R
	CATGGGAACTGGAACTGGAT

	FABP4-F
	ACCTTAGATGGGGGTGTCCT 

	FABP4-R
	ACGCATTCCACCACCCGTTT

	FABP5-F
	ACAGATGGTGCATTGGTTCA 

	FABP5-R
	CCTGTCCAAAGTGATGATGG

	FABP6-F
	CTCAGAGATCGTGGGTGACA

	FABP6-R
	CGAGCAGCGTCTGTCCTTAT

	FABP7-F
	ACAGAAATGGGATGGCAAAG

	FABP7-R
	ATTTTCCACCTCCACACCAA

	GAPDH-F
	GACATGCCGCCTGGAGAAAC

	GAPDH-R
	AGCCCAGGATGCCCTTTAGT

	XLF-F
	CTA CCT TCT CCT GTG ATT GTG T

	XLF-R
	CAG AGG ACG AAT CAA ATG TTG G

	ATM-F
	CTG ACA ATC ATC ACC AAG TTC G

	ATM-R
	CTT CCT GAG CTT TCA AGT ATG C

	Rad50-F
	AGA ACA AAG CAT GGT GAA AAG G

	Rad50-R
	ACC CCA AGA GAA CTG ATC ATT T

	Mre11-F
	TCA GAT CTC AGT CAG AGG AGT C

	Mre11-R
	AGC CAT CTG TTC TGC TAA ATC T

	Ku80-F
	CGT GGC TTT TCC TCA TAT CAA G

	Ku80-R
	GAA ACA AGT CTT CAA GGG TGT C

	NBN-F
	CAC CGC CAA TCC AAT TTC TGC TTC

	NBN-R
	CAC CGC CAA TCC AAT TTC TGC TTC
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