Supplemental Methods
We combined several tumor types to make studies more comparable and for ease of data presentation. Biliary, cholangiocarcinoma, and gallbladder were combined; bladder and urothelial were combined; endometrial included adenocarcinoma (serous and endometrioid), leiomyosarcoma of the uterus, and uterine; gastroesophageal (GE) included the GE junction; head and neck included the ameloblastoma of mandible, cystic carcinoma of maxillary sinus, and trachea; sarcomas included those that were soft-tissue, infantile fibrosarcoma, myxofibrosarcoma, synovial sarcoma, dermatofibrosarcoma protuberans, leiomyosarcoma, liposarcoma, chondrosarcoma, Ewing's sarcoma, angiosarcoma, rhabdomyosarcoma, aggressive fibromatosis, chordoma, desmoplastic small round cell tumor, neurofibrosarcoma, malignant schwannoma, and osteosarcoma; vulvar and vaginal were combined with cervical;  brain and central nervous system included astrocytoma, glioblastoma of corpus callosum, astrocytoma of optic nerve, astroblastoma of temporal lobe, xanthoastrocytoma of parietal lobe, sarcoma of parietal occipital lobes, anaplastic ependymoma, and oligodendroglioma/ganglioglioma; Erdheim-Chester disease and Langerhans cell histiocytosis were combined; and appendix was combined into small intestine. Unless otherwise specified, lung cancers were listed as non-small cell lung cancer.

Supplemental Table 1. Tumor types and response rates for oncology basket trial studies
	
	Total
	Incidence
	Incidence rate (per 100,000)

	Lung
	225
	236740
	521

	CRC
	245
	151030
	37.71

	Sarcoma
	155
	13190
	3.41

	Breast
	144
	290560
	128.31

	Endometrial
	94
	65950
	27.81

	Liver and intrahepatic bile duct
	80
	41260
	9.51

	Ovarian
	260
	19880
	10.61

	Unknown
	70
	30620
	9.21

	Salivary
	54
	2380
	12

	Bladder
	46
	81180
	18.71

	Pancreatic
	65
	62210
	13.31

	Thyroid
	30
	43800
	14.61

	HNSCC
	28
	54000
	11.5

	ECD or LCH
	19
	1700
	0.553,4

	GIST
	19
	6000
	0.71

	Small intestine
	17
	11790
	2.51

	Gastroesophageal
	17
	47020
	7.11

	Ampullary
	5
	
	0.595

	Brain/CNS
	22
	20050
	6.31

	Melanoma
	14
	99780
	21.51

	Hypereosinophilic syndrome
	14
	26
	0.0366

	Cervical/vulvar/vaginal
	30
	20430
	8.41

	Multiple myeloma
	12
	34470
	7.11

	Prostate
	20
	268490
	112.171

	Neuroendocrine
	11
	12000
	2.897

	Anal
	13
	9440
	1.91

	Thymus
	4
	400
	0.158

	Myelofibrosis
	8
	4986
	1.59

	Myeloproliferative disorder
	7
	7990
	1.410

	Mesothelioma
	7
	3000
	0.7411

	Systemic mastocytosis
	5
	7226
	0.4612

	Hairy cell leukemia
	4
	800
	0.6213

	Esophageal 
	6
	20640
	4.21

	Urethral
	1
	60
	4.314

	Stomach
	1
	26380
	2.91

	Testes
	1
	9910
	5.91

	RCC
	1
	79000
	17.31

	Non-melanoma skin
	8
	5400000
	162415




Supplemental Table 2. Included trial information and frequency of mutation
	NCT number
	Year
	Drug
	Target
	Number of participants evaluable for response
	Frequency of mutation (%)

	NCT04439344
	2016
	Binimetinib 
	NRAS
	47
	2.916

	NCT01524978
	2012
	Vemurafenib
	BRAF V600
	122
	5.017

	NCT01831726
	2013
	Dovitinib 
	RTK
	80
	21.918

	NCT01833169
	2013
	Bbuparlisib 
	PI3K
	146
	13.019

	NCT01953926
	2013
	Neratinib
	HER2
	125
	3.520

	
	
	
	HER3
	16
	2.921

	NCT02091141
	2014
	Pertuzumab 
	HER2 
	151
	3.520

	
	
	Erlotinib
	EGFR
	49
	2.822

	
	
	Vemurafenib
	BRAF
	21
	5.017

	
	
	Vismodegib
	Hedgehog pathway
	9
	0.723

	NCT02201212
	2014
	Everolimus
	TSC1 or TSC2 mutations or activating MTOR mutations
	30
	7.924

	NCT02304809
	2014
	Vemurafenib
	BRAF
	78
	5.017

	NCT02352844
	2015
	Everolimus
	TSC1, TSC2, or MTOR
	12
	7.924

	NCT02407509
	2013
	RO5126766
	BRAF
	22
	5.017

	NCT02568267
	2014
	ENTRECTINIB
	NTRK
	54
	0.325

	NCT02576431
	2014
	Larotrectinib
	NTRK  
	55
	0.325

	NCT02675829
	2016
	Ado-trastuzumab emtansine
	HER2
	58
	3.520

	NCT03017521
	2017
	TAS-117
	PI3K
	13
	13.019

	NCT03600883
	2018
	Sotorasib
	KRAS
	129
	11.023

	NCT04439123
	2016
	Capivasertib
	AKT
	35
	1.019

	NCT04439214
	2016
	Nivolumab
	MMR/MSI
	47
	7.026

	NCT04439240
	2016
	AZD4547
	FGFR
	48
	7.127

	NCT04439253
	2015
	Crizotinib
	ROS1
	4
	4.028

	NCT04439266
	2015
	Crizotinib
	ALK
	4
	2.829

	NCT04439292
	2015
	Dabrafenib + trametinib
	BRAF
	35
	5.017

	NCT02465060
	2015
	Copanlisib
	PI3K
	30
	13.019

	Not indicated
	2001 
	Imatinib
	KIT, PDGFRA, or PDGFRB
	186
	6.418

	NCT01078662
	2010
	Olaparib
	BRCA1/2
	298
	0.330

	NCT01876511
	2013
	Nivolumab
	MMR/MSI
	86
	3.831
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