Bulk-level RNA-seq analysis
(1) Extraction: After splitting the tissue sample with Trizol reagent, add an extraction reagent (chloroform: isoamyl alcohol=24:1) to form an upper clear layer (colorless in aqueous phase), an intermediate layer, and a lower layer (red in organic phase). Extract the aqueous phase containing RNA and add isopropanol. Due to the polyanionic state of RNA molecules in solutions with pH values greater than 4, and the formation of salts with cations such as potassium, sodium, magnesium, lithium, and ammonium, negatively charged phosphate groups are blocked, causing RNA molecules to aggregate and obtain total RNA insoluble in isopropanol.
(2) Quality control: Use Agilent2100 biological analyzer to detect RNA integrity. Separate RNA fragments of different sizes from the sample using capillary electrophoresis and embed fluorescent dyes to quantify RNA concentration based on fluorescence signal intensity.
(3) Transcriptome sequencing: Ribosomal RNA was removed, and the remaining RNA is reverse transcribed into complementary single stranded DNA, which is then used as a template to synthesize complementary strands of single stranded DNA to obtain double stranded DNA, and joint sequences were added at both ends. The PCR amplification product is cyclized to obtain a single stranded circular DNA library, and then it is loaded onto the swimming lane for sequencing with the Illumina NovaSeq 6000 (sequencing reading length is 100 bp).
(4) Transcriptome data processing and analysis: The original transcriptome sequencing data uses Bowtie2 paired ribosomal RNA (rRNA) database to filter the reads containing rRNA, and then use SOAPnuke to further filter the double ended sequencing reads: (1) Remove the reads containing the connector; (2) Remove low-quality reads (more than 50% of base mass<5); (3) Remove reads containing more than 10% unknown bases; (4) Remove 15 bases from the reads header. Use Bowtie2 to pair the filtered reads to the UCSC human transcriptome (hg19). All gene expression values were calculated using TPM (Transcripts Per Million). 

Immunohistochemical staining 
After deparaffinization, slides were hydrated in alcohol and endogenous peroxidase activity was quenched for 30 min in 10% hydrogen peroxide. Antigen epitope retrieval was induced by microwave heating. To examine the expression pattern of candidate antibodies in cHCC-CCA, sections were immunostained with primary antibodies overnight at 4°C. The CD8 (Cat #ab209775, Abcam) and PD-1 (Cat #ab237728, Abcam) were used as primary antibodies. The primary antibodies were applied sequentially, followed by incubation with horseradish peroxidase-conjugated secondary antibodies (1:1, Cat # DS9800, Lecia Biosystems. 1:1 Cat# A10011-6/A10012-6, WiSee Biotechnology), and tyramide signal amplification (M-D110051, WiSee Biotechnology). After each TSA operation, the slides were microwave heat-treated. Nuclei were stained with DAPI (D1306, ThermoFisher) following the labeling of all the aforementioned antigens. The stained slides were scanned with the Pannoramic MIDI imaging system (3D HISTECH) to obtain multispectral images.

[bookmark: _GoBack]Table S1. Parameters of T1-weighted imaging, T2-weighted imaging and diffusion-weighted imaging
	Parameter
	T1 in-phase and opposed-phase imaging
	FS-T1-weighted quick3D BH
	FS-T2-weighted
	Diffusion-weighted imaging 

	Repetition time (ms)
	115.8
	4.4
	2693
	2807

	Echo time (ms)
	4.7 and 2.2
	2.2
	85.6
	75.7

	Matrix size
	230×288
	192×256
	201×288
	115×128

	Field of view (mm2)
	400×280
	400×280
	380×360
	380×300

	Section thickness (mm)
	6
	3
	6
	6

	Intersection gap (mm)
	1.2
	0
	1.2
	1.2



Table S2. Optimal features in the radiomics model
	Radiomic feature
	Coefficient

	F1: Original_Glszm_GrayLevelNonUniformity_AP
	1.946

	F2: Normalize_Glrlm_HighGrayLevelRunEmphasis_AP
	-0.287

	F3: Wavelet_Glszm_Wavelet-hhh-SizeZoneNonUniformityNormalized_AP
	-0.229

	F4: Mean_Ngtdm_Contrast_AP
	0.040

	F5: Boxsigmaimage_Glszm_Smallareaemphasis_AP
	0.215

	F6: Wavelet_Glrlm_Wavelet-lhl-LongRunHighGrayLevelEmphasis_PVP
	0.275

	F7: Wavelet_Glszm_Wavelet-lhh-GrayLevelVariance_PVP
	-0.105

	F8: Wavelet_FirstOrder_Wavelet-hhl-Kurtosis_DP
	0.103


Note.-AP = arterial phase, PVP = portal venous phase, DP = delayed phase
