Supplementary materials 

Supplementary I
Olink Proximity Extension Assay
Olink panels can be used for a wide range of sample matrices, but this document will focus on blood samples. Plasma separation from blood is obtained by centrifugation: Collect whole blood into the commercial anticoagulant treatment collection tube (treated with EDTA, citric acid or heparin); Centrifuge in a refrigerated centrifuge (2-8℃) at 1000-2000 x g for 10 minutes to remove cells from plasma; The plasma was immediately transferred to a clean tube and stored at -80℃. One microliter of plasma was used as input material for experimental detection.
Assay (PEA) in the Olink platform (https://www.olink.com), where different antibody types were validated to ensure reproducible quantififications of the analyte in biological samples. This method is based on a matched pair of antibodies linked to unique oligonucleotides binds to the respective protein target, and DNA amplicon can be subsequently quantifified by quantitative real-time PCR.In the incubation phase, the 92 antibody pairs, labelled with DNA oligonucleotides, bind to their respective protein in the samples, and this will take 16-22 hours.In the extension and amplifification phase, oligonucleotides that are brought into proximity hybridize, and are extended using a DNA polymerase. This newly created piece of DNA barcode is amplified by PCR. Finally, the amount of each DNA barcode is quantified by microfluidic qPCR. The microfluidic qPCR was quantified by Olink® Signature Q100 and the data was read out by Olink® NPX Signature software.










Supplementary II
MRI image acquisition
The DCE-MRI images from TCIA were performed using the 1.5T MRI scanner (Avanto, Siemens Medical Solutions, Erlangen, Germany; Optima MR360; GE Healthcare, America). The DCE-MRI protocol comprised one plain scan followed by four enhanced axial image acquisitions. Next, Gd-DTPA was injected into the patients at a rate of 2mL/s and a dose of 0.2mL/kg body weight using an MRI compatible power injector.  

Table S1. MRI scanning parameters
	Hospital
	Scanner
	Sequence
	TR/TE (msec)
	Acquisition
Matrix
	Slice Thickness
(mm)
	Flip Angle

	TCIA
	Siemens (Avanto)
	T1+C
	1.11-1.38
3.87-4.54
	384-448
269-336
	0.9-2
	10

	
	GE
(Optima MR360)
	T1+C
	2.31-4.2
4.82-7.77
	256-360
192-350
	2-3.2
	10


TR = repetition time; TE = echo time; T1+C, contrast-enhanced T1-weighted imaging.















Supplementary III
[image: Figure S1]
Fig. S1: Sensitivity analysis comparing the radiomics-guided gene set with repeated random 788-gene selections. Distributions of C-index are shown for TCGA and GEO cohorts; the radiomics-guided pipeline consistently outperforms random selections under identical training and evaluation settings.
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