Supplementary Table 1. Numbers of entries in HMDD
	Class
	Code
	The number of entries

	Circulation 
	circulation_biomarker_diagnosis_up 
	994

	Circulation 
	circulation_biomarker_prognosis_up 
	115

	Circulation 
	circulation_biomarker_diagnosis_down
	559

	Circulation 
	circulation_biomarker_prognosis_down 
	64

	Circulation 
	circulation_biomarker_diagnosis_ns 
	2110

	Circulation 
	circulation_biomarker_prognosis_ns 
	278

	Tissue
	tissue_expression_down 
	2442

	Tissue
	tissue_expression_up 
	2835

	Tissue
	tissue_expression_ns 
	2953

	Genetics 
	genetics_knock down_promote 
	225

	Genetics 
	genetics_knock down_suppress 
	199

	Genetics 
	genetics_overexpression_promote 
	275

	Genetics 
	genetics_overexpression_suppress 
	568

	Genetics 
	genetics_GWAS 
	1035

	Epigenetics 
	Epigenetics 
	644

	Target 
	therapeutic target 
	2080

	Target 
	lncRNA target 
	267

	Target 
	target gene 
	6356

	Target 
	transcription factor target 
	361

	Other 
	other
	7921


Retrieved from: HMDD v3.2: a database for experimentally supported human miRNA-disease associations.











Supplementary Table 2. The detailed definition of the classes in HMDD
	Class
	Code
	Regulation Level

	Circulation 
	circulation_biomarker_diagnosis_up 
	up

	Circulation 
	circulation_biomarker_prognosis_up 
	up

	Circulation 
	circulation_biomarker_diagnosis_down
	down

	Circulation 
	circulation_biomarker_prognosis_down 
	down

	Circulation 
	circulation_biomarker_diagnosis_ns 
	ns

	Circulation 
	circulation_biomarker_prognosis_ns 
	ns

	Tissue
	tissue_expression_down 
	down

	Tissue
	tissue_expression_up 
	up

	Tissue
	tissue_expression_ns 
	ns

	Genetics 
	genetics_knock down_promote 
	up

	Genetics 
	genetics_knock down_suppress 
	down

	Genetics 
	genetics_overexpression_promote 
	down

	Genetics 
	genetics_overexpression_suppress 
	up


Retrieved from: HMDD v3.2: a database for experimentally supported human miRNA-disease associations.
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Supplementary Table 4. Hyper-parameters and other details of training.
	Number of Epochs
	>300

	Batch Size
	32

	Learning Rate
	0.0002

	Weight Decay
	0.0001

	Output function
	Linear

	Optimizer
	AdamW

	Dataset
	Circulation



