Supplementary materials
Table S1. Model scores of ER alfa and TRIM56 protein complex
	Cluster
	Members
	Representative
	Weighted Score

	0
	62
	Center
	-850.3

	
	
	Lowest Energy
	-976.7

	1
	45
	Center
	-846.4

	
	
	Lowest Energy
	-1007.6

	2
	38
	Center
	-811.9

	
	
	Lowest Energy
	-960.8

	3
	30
	Center
	-816.6

	
	
	Lowest Energy
	-1046.2

	4
	30
	Center
	-922.8

	
	
	Lowest Energy
	-922.8

	5
	25
	Center
	-772.7

	
	
	Lowest Energy
	-843.8

	6
	24
	Center
	-784.3

	
	
	Lowest Energy
	-893.5

	7
	24
	Center
	-768.9

	
	
	Lowest Energy
	-910.7

	8
	24
	Center
	-821.2

	
	
	Lowest Energy
	-928.6

	9
	23
	Center
	-803.5

	
	
	Lowest Energy
	-872.2

	10
	22
	Center
	-808.6

	
	
	Lowest Energy
	-847.7

	11
	21
	Center
	-782.6

	
	
	Lowest Energy
	-965.9

	12
	21
	Center
	-780.5

	
	
	Lowest Energy
	-1000.8

	13
	21
	Center
	-835.4

	
	
	Lowest Energy
	-938.2

	14
	21
	Center
	-760.1

	
	
	Lowest Energy
	-856.1

	15
	21
	Center
	-806.0

	
	
	Lowest Energy
	-915.1

	16
	18
	Center
	-770.7

	
	
	Lowest Energy
	-839.0

	17
	18
	Center
	-852.9

	
	
	Lowest Energy
	-852.9

	18
	18
	Center
	-831.0

	
	
	Lowest Energy
	-854.3

	19
	17
	Center
	-845.1

	
	
	Lowest Energy
	-874.0

	20
	16
	Center
	-781.7

	
	
	Lowest Energy
	-844.6

	21
	16
	Center
	-776.9

	
	
	Lowest Energy
	-949.5

	22
	16
	Center
	-776.7

	
	
	Lowest Energy
	-880.7

	23
	16
	Center
	-914.0

	
	
	Lowest Energy
	-955.2

	24
	16
	Center
	-909.3

	
	
	Lowest Energy
	-909.3

	25
	16
	Center
	-905.2

	
	
	Lowest Energy
	-905.2

	26
	16
	Center
	-765.7

	
	
	Lowest Energy
	-831.9

	27
	15
	Center
	-789.9

	
	
	Lowest Energy
	-943.0

	28
	15
	Center
	-833.5

	
	
	Lowest Energy
	-833.5

	29
	15
	Center
	-784.2

	
	
	Lowest Energy
	-890.1



Table S2. The top five lowest binding energy affinity of FDA-approved drugs screened their interaction with ER alpha-TRIM56 protein complex.
	Ligand name* 
	Binding Affinity (Kcal/mol)
	Drug name
	Indication **

	[image: ZINC3932831]ZINC000003932831_uff_E=660.31
	-11.5
	dutasteride
	Treatment for symptoms benign prostatic hyperplasia (BPH) in men with enlarged prostate

	[image: ZINC3978005]ZINC000003978005_uff_E=940.58
	-11.3
	dihydroergotamine
	Treatment for migrain with or without aura and treatment for acute cluster headache 

	[bookmark: _Hlk92791758][image: ZINC6716957]ZINC000006716957_uff_E=662.62
	-10.9
	nilotinib
	Potential treatment for various type of leukemia including chronic myeloid leukemia (CML)

	[bookmark: _Hlk92791609][image: ZINC52955754]ZINC000052955754_uff_E=965.09
	-10.9
	ergotamine
	Treatment for vascular headache such as migrain or histaminic chepalalgia

	[bookmark: _Hlk92791633][image: ZINC53683151]ZINC000053683151_uff_E=1004.44
	-10.9
	bromocriptine
	Galactorrhea treatment due to hyperprolactinemia, menstrual disorder and infertility prolactin-dependent, prolactin-secreted adenoma, male prolactin-dependent hypogonadisme. For additional treatment in surgery or radiotherapy for acromegali, or as single treatment for early Parkinson syndrome or for additional treatment of levodopan in advanced case with motoric complication. Off-label usage for treatment of restless legs and neuroleptic malignant syndrome


Note: * ligand identitiy in the ZINC Database; ** Indication was absed in the information provided by go.drugbank.com
Table S3. Model scores of ER alfa and TRIM56 protein complex with dutasteride (ZINC000003932831) docked.
	Cluster
	Members
	Representative
	Weighted Score

	0
	49
	Center
	-776.4

	
	
	Lowest Energy
	-936.3

	1
	41
	Center
	-814.2

	
	
	Lowest Energy
	-1006.1

	2
	40
	Center
	-869.7

	
	
	Lowest Energy
	-978.5

	3
	38
	Center
	-849.3

	
	
	Lowest Energy
	-947.1

	4
	33
	Center
	-775.9

	
	
	Lowest Energy
	-981.7

	5
	33
	Center
	-842.7

	
	
	Lowest Energy
	-922.3

	6
	33
	Center
	-778.8

	
	
	Lowest Energy
	-885.1

	7
	31
	Center
	-831.7

	
	
	Lowest Energy
	-939.5

	8
	26
	Center
	-939.1

	
	
	Lowest Energy
	-939.1

	9
	25
	Center
	-776.9

	
	
	Lowest Energy
	-911.7

	10
	23
	Center
	-753.1

	
	
	Lowest Energy
	-862.5

	11
	23
	Center
	-759.4

	
	
	Lowest Energy
	-908.7

	12
	23
	Center
	-766.3

	
	
	Lowest Energy
	-857.7

	13
	22
	Center
	-771.9

	
	
	Lowest Energy
	-896.5

	14
	20
	Center
	-868.7

	
	
	Lowest Energy
	-879.7

	15
	19
	Center
	-817.6

	
	
	Lowest Energy
	-885.4

	16
	19
	Center
	-752.4

	
	
	Lowest Energy
	-863.5

	17
	19
	Center
	-908.9

	
	
	Lowest Energy
	-908.9

	18
	18
	Center
	-751.5

	
	
	Lowest Energy
	-854.8

	19
	18
	Center
	-875.2

	
	
	Lowest Energy
	-896.1

	20
	18
	Center
	-760.1

	
	
	Lowest Energy
	-997.8

	21
	18
	Center
	-763.9

	
	
	Lowest Energy
	-806.0

	22
	17
	Center
	-782.4

	
	
	Lowest Energy
	-852.8

	23
	16
	Center
	-768.9

	
	
	Lowest Energy
	-1076.0

	24
	16
	Center
	-755.9

	
	
	Lowest Energy
	-972.4

	25
	15
	Center
	-888.2

	
	
	Lowest Energy
	-901.4

	26
	15
	Center
	-867.0

	
	
	Lowest Energy
	-867.0

	27
	14
	Center
	-775.0

	
	
	Lowest Energy
	-880.0

	28
	13
	Center
	-795.4

	
	
	Lowest Energy
	-823.6

	29
	13
	Center
	-768.3

	
	
	Lowest Energy
	-810.3
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