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Figure S1. Correlations between RAD1 and RNA methylation regulators (m1A, m5C, and m6A) across cancers. (*, P < 0.05; **, P < 0.01)

Moreover, RAD1 was positively correlated with m6A, m5C, and m1A regulatory genes across a spectrum of cancer types, as illustrated in (Figure S1). This indicates RAD1's potential involvement in the carcinogenic process by modulating the expression levels of genes responsible for RNA methylation.
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Figure S2. Relationship between RAD1 and TMB, MSI, and Immune
Additionally, RAD1 expression exhibited a positive correlation with tumor mutational burden (TMB) across several cancer types, including LIHC, LGG, LUAD, LUSC, PCPG, PAAD, SKCM, and SARC. Conversely, it demonstrated a negative correlation with COAD, THCA, and THYM (Figure S2A). The expression levels of RAD1 and MSI were positively correlated in cases of ACC and KIRC, indicating a potential linkage to cancer progression mechanisms. Conversely, a negative correlation between RAD1 expression and MSI was evident in LUAD, LUSC, and OV, underscoring the variable impact of RAD1 across different cancer types, as shown in (Figure S2B). In addition, a substantial correlation was identified between RAD1 expression and various immune checkpoints, including CTLA4, CD274, HAVCR2, LAG3, PDCD1LG2, PDCD1, SIGLEC15, and TIGIT, across different cancer types (Figure S2C). This points to a potential correlation between RAD1 expression and levels of immune infiltration in diverse cancers. We also generated heatmaps for 22 immune cells linked to RAD1, aiming to improve our understanding of immune infiltration patterns in various cancers. Specifically, in cancers like ACC, breast cancer, COAD, KIRC, LUAD, and others, a negative correlation was evident between RAD1 expression and CD8+ T cell presence (Figure S2D). 



	Table S1. List of pan-cancer

	TCGA
	Cancer type

	ACC
	Adrenocortical carcinoma

	BLCA
	Bladder urothelial carcinoma

	BRCA
	Breast invasive carcinoma

	CESC
	Cervical squamous cell carcinoma and endocervical adenocarcinoma

	CHOL
	Cholangiocarcinoma

	COAD
	Colon adenocarcinoma

	DLBC
	Lymphoid neoplasm diffuse large B−cell lymphoma

	ESCA
	Esophageal carcinoma

	GBM
	Glioblastoma multiforme

	HNSC
	Head and neck squamous cell carcinoma

	KICH
	Kidney chromophobe

	KIRC
	Kidney renal clear cell carcinoma

	KIRP
	Kidney renal papillary cell carcinoma

	LAML
	Acute myeloid leukemia

	LGG
	Brain lower grade glioma

	LIHC
	Liver hepatocellular carcinoma

	LUAD
	Lung adenocarcinoma

	LUSC
	Lung squamous cell carcinoma

	MESO
	Mesothelioma

	OV
	Ovarian serous cystadenocarcinoma

	PAAD
	Pancreatic adenocarcinoma

	PCPG
	Pheochromocytoma and paraganglioma

	PRAD
	Prostate adenocarcinoma

	READ
	Rectum adenocarcinoma

	SARC
	Sarcoma

	SKCM
	Skin cutaneous melanoma

	STAD
	Stomach adenocarcinoma

	TGCT
	Testicular germ cell tumors

	THCA
	Thyroid carcinoma

	THYM
	Thymoma

	UCEC
	Uterine corpus endometrial carcinoma

	UCS
	Uterine carcinosarcoma

	UVM
	Uveal melanoma
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