Supplemental Table 1.
	Cutoff
	Tumor Types
	Combined Precision
	Intra-Run
	Inter-Observer
	Intra-Observer

	[bookmark: _GoBack]CPS ≥ 1
	Basket Trial
	34 Blocks
NPA 96.5% (91.2-100%)
PPA 95.6% (88.9-100%)
OA 96.1% (92.2-99%)
	16 Blocks
NPA 100% (92.9-100%)
PPA 100% (88.6-100%)
OA 100% (95.4-100%)
	38 Blocks
NPA 99.5% (98.5-100%)
PPA 92.9% (86.3-98.3%)
OA 97% (94.5-99.1%)
	38 Blocks
NPA 98.6% (96.9-100%)
PPA 98.3% (95.8-100%)
OA 98.5% (97.2-99.7%)

	
	BTC
	32 Blocks
NPA 98% (94.1-100%)
PPA 100% (92.1-100%)
OA 99% (96.9-100%)
	32 Blocks
NPA 100% (95.4-100%)
PPA 100% (95.4-100%)
OA 100% (97.7-100%)
	48 Blocks
NPA 99.5% (98.6-100%)
PPA 98.7% (96-100%)
OA 99.1% (97.5-100%)
	48 Blocks
NPA 99.5% (98.6-100%)
PPA 100% (98.3-100%)
OA 99.8% (99.3-100%)

	
	Cervical
	24 Blocks
NPA 100% (92.4-100%)
PPA 97.6% (90.9-100%)
OA 98.9% (96.2-100%)
	18 Blocks
NPA 100% (93.8-100%)
PPA 100% (88.6-100%)
OA 100% (95.8-100%)
	21 Blocks
NPA 100% (94.9-100%)
PPA 99.1% (97.4-100%)
OA 99.5% (98.4-100%)
	21 Blocks
NPA 100% (94.9-100%)
PPA 99.1% (97.4-100%)
OA 99.5% (98.4-100%)

	
	CRC
	39 Blocks
NPA 98.3% (94.8-100%)
PPA 96.5% (91.2-100%)
OA 97.4% (94.7-100%)
	39 Blocks
NPA 100% (96.1-100%)
PPA 100% (96.3-100%)
OA 100% (98.1-100%)
	64 Blocks
NPA 95.5% (91-99.3%)
PPA 99.7% (99-100%)
OA 97.6% (95.3-99.5%)
	64 Blocks
NPA 97.8% (95.6-99.3%)
PPA 99% (97.7-100%)
OA 98.4% (97-99.7%)

	
	EC
	32 Blocks
NPA 97.8% (93.3-100%)
PPA 98% (94.1-100%)
OA 97.9% (94.8-100%)
	32 Blocks
NPA 100% (95.4-100%)
PPA 100% (95.4-100%)
OA 100% (97.7-100%)
	59 Blocks
NPA 94.3% (88.8-98.5%)
PPA 97.7% (95.4-99.2%)
OA 96% (93-98.5%)
	58 Blocks
NPA 98.4% (96.7-99.6%)
PPA 97.4% (95.4-99.3%)
OA 97.9% (96.6-99%)

	
	GC
	24 Blocks
NPA 100% (94.9-100%)
PPA 95.8% (87.5-100%)
OA 97.9% (93.8-100%)
	24 Blocks
NPA 96.9% (90.8-100%)
PPA 100% (93.5-100%)
OA 98.3% (95-100%)
	60 Blocks
NPA 91.5% (86.8-95.7%)
PPA 96.1% (92.2-99.3%)
OA 94.1% (91.1-96.7%)
	60 Blocks
NPA 96% (93.2-98.3%)
PPA 96.8% (95-98.4%)
OA 96.5% (94.6-98.1%)

	
	HNSCC
	34 Blocks
NPA 100% (94-100%)
PPA 99.1% (97.3-100%)
OA 99.4% (98.2-100%)
	34 Blocks
NPA 98.8% (96.2-100%)
PPA 97.8% (94.4-100%)
OA 98.2% (95.9-100%)
	24 Blocks
NPA 88.9% (78.8-98%)
PPA 99.1% (97.4-100%)
OA 94.4% (89.7-98.6%)
	24 Blocks
NPA 98.8% (96-100%)
PPA 95.4% (92.3-98.4%)
OA 96.7% (94-99.1%)

	
	OC
	38 Blocks
NPA 98.2% (94.7-100%)
PPA 100% (93.7-100%)
OA 99.1% (97.4-100%)
	38 Blocks
NPA 100% (96.1-100%)
PPA 100% (96.1-100%)
OA 100% (98-100%)
	62 Blocks
NPA 100% (98.6-100%)
PPA 97.2% (93.3-100%)
OA 98.5% (96.5-100%)
	62 Blocks
NPA 100% (98.6-100%)
PPA 99.3% (98.1-100%)
OA 99.6% (99.1-100%)

	
	PC
	28 Blocks
NPA 96.1% (90.2-100%)
PPA 90.9% (81.8-100%)
OA 94% (89.3-98.8%)
	28 Blocks
NPA 97.3% (93.3-100%)
PPA 96.9% (92.3-100%)
OA 97.1% (94.3-99.3%)
	60 Blocks
NPA 95.1% (91.4-98.4%)
PPA 93.9% (89.9-97.3%)
OA 94.4% (91.7-96.9%)
	60 Blocks
NPA 97.1% (94.4-99.2%)
PPA 95.6% (93.1-97.8%)
OA 96.3% (94.4-98%)

	
	RCC
	36 Blocks
NPA 95.5% (90.9-100%)
PPA 97.6% (92.9-100%)
OA 96.3% (92.6-99.1%)
	36 Blocks
NPA 98.8% (96.5-100%)
PPA 100% (96.1-100%)
OA 99.4% (98.3-100%)
	64 Blocks
NPA 96.1% (91.8-99.6%)
PPA 94.6% (90.9-98%)
OA 95.3% (92.5-97.7%)
	64 Blocks
NPA 97.9% (96.2-99.3%)
PPA 97.3% (94.9-99.3%)
OA 97.6% (96-99%)

	
	TNBC
	24 Blocks
NPA 100% (90.4-100%)
PPA 100% (90.4-100%)
OA 100% (94.9-100%)
	24 Blocks
NPA 100% (92.9-100%)
PPA 100% (94.7-100%)
OA 100% (96.9-100%)
	48 Blocks
NPA 96.3% (91-100%)
PPA 95.9% (90.9-99.6%)
OA 96.1% (92.6-98.8%)
	48 Blocks
NPA 97.4% (94-100%)
PPA 97.9% (96.1-99.6%)
OA 97.7% (95.6-99.3%)

	
	UC
	46 Blocks
NPA 98.6% (95.7-100%)
PPA 100% (94.7-100%)
OA 99.3% (97.8-100%)
	24 Blocks
NPA 100% (92.9-100%)
PPA 100% (94.8-100%)
OA 100% (96.9-100%)
	60 Blocks
NPA 95.7% (91.6-98.9%)
PPA 98.9% (97.5-100%)
OA 97.4% (95.3-99.1%)
	60 Blocks
NPA 98% (95.8-99.6%)
PPA 97.9% (96.3-99.3%)
OA 97.9% (96.4-99.3%)

	CPS ≥ 10
	BTC
	32 Blocks
NPA 100% (93-100%)
PPA 100% (92.1-100%)
OA 100% (96.2-100%)
	32 Blocks
NPA 97.1% (91.4-100%)
PPA 100% (95.9-100%)
OA 98.8% (96.2-100%)
	48 Blocks
NPA 96.1% (92.3-99%)
PPA 96.9% (93.3-99.6%)
OA 96.5% (94-98.6%)
	48 Blocks
NPA 96.1% (92.3-99%)
PPA 96.9% (93.3-99.6%)
OA 96.5% (94-98.6%)

	
	CRC
	40 Blocks
NPA 100% (94.9-100%)
PPA 100% (92.6-100%)
OA 100% (96.9-100%)
	40 Blocks
NPA 99.1% (97.3-100%)
PPA 100% (95.7-100%)
OA 99.5% (98.5-100%)
	64 Blocks
NPA 91.3% (85.1-96.5%)
PPA 89.6% (84-94.8%)
OA 90.5% (86.3-94.1%)
	64 Blocks
NPA 91.3% (85.4-96.5%)
PPA 89.6% (84-94.8%)
OA 90.5% (86.5-94.1%)

	
	EC
	32 Blocks
NPA 97.8% (93.3-100%)
PPA 98% (94.1-100%)
OA 97.9% (94.8-100%)
	32 Blocks
NPA 98.1% (95.2-100%)
PPA 92.7% (83.6-100%)
OA 96.2% (92.5-98.8%)
	60 Blocks
NPA 95.2% (90.6-98.8%)
PPA 92.4% (87.5-96.8%)
OA 93.8% (90.4-96.7%)
	60 Blocks
NPA 95.2% (90.6-98.8%)
PPA 92.4% (87.5-96.8%)
OA 93.8% (90.5-96.7%)

	
	GC
	30 Blocks
NPA 100% (93-100%)
PPA 100% (91-100%)
OA 100% (95.9-100%)
	30 Blocks
NPA 100% (95.4-100%)
PPA 100% (94.8-100%)
OA 100% (97.5-100%)
	N/A
	N/A

	
	OC
	38 Blocks
NPA 96.8% (92.1-100%)
PPA 94.1% (88.2-100%)
OA 95.6% (92.1-99.1%)
	38 Blocks
NPA 100% (96.5-100%)
PPA 97.6% (92.9-100%)
OA 98.9% (96.8-100%)
	62 Blocks
NPA 91.2% (86-95.9%)
PPA 93.7% (88.9-97.6%)
OA 92.2% (88.4-95.5%)
	62 Blocks
NPA 91.2% (86.2-95.9%)
PPA 93.7% (88.9-97.6%)
OA 92.2% (88.5-95.5%)

	
	TNBC
	33 Blocks
NPA 100% (94.3-100%)
PPA 100% (90.4-100%)
OA 100% (96.3-100%)
	33 Blocks
NPA 100% (95.4-100%)
PPA 94% (86.9-100%)
OA 96.9% (93.3-100%)
	48 Blocks
NPA 93.2% (87.5-98.2%)
PPA 92.2% (85.6-97.4%)
OA 92.8% (88.7-96.5%)
	48 Blocks
NPA 93.2% (87.5-97.8%)
PPA 92.2% (85-97.4%)
OA 92.8% (88.4-96.5%)

	
	UC
	46 Blocks
NPA 96.2% (92.3-100%)
PPA 98.3% (95-100%)
OA 97.1% (94.2-99.3%)
	32 Blocks
NPA 100% (95.7-100%)
PPA 96% (92-100%)
OA 98.1% (96.2-100%)
	60 Blocks
NPA 95.2% (90.3-99.2%)
PPA 94.1% (89.9-97.6%)
OA 94.6% (91.4-97.4%)
	60 Blocks
NPA 95.2% (90.3-99.2%)
PPA 94.1% (89.9-97.6%)
OA 94.6% (91.4-97.4%)

	CPS ≥ 20
	HNSCC
	34 Blocks
NPA 100% (95.7-100%)
PPA 96.5% (90.6-100%)
OA 98.2% (95.3-100%)
	34 Blocks
NPA 97.7% (92.9-100%)
PPA 98.7% (96.2-100%)
OA 98.2% (95.2-100%)
	48 Blocks
NPA 96.3% (91.8-100%)
PPA 93.1% (87.3-97.9%)
OA 94.9% (91.4-97.9%)
	48 Blocks
NPA 96.3% (91.8-100%)
PPA 93.1% (87.3-97.9%)
OA 94.9% (91.4-97.9%)

	CPS ≥ 50
	HNSCC
	32 Blocks
NPA 95.1% (88.1-100%)
PPA 98.1% (94.2-100%)
OA 96.8% (93.5-100%)
	32 Blocks
NPA 100% (95.4-100%)
PPA 98.8% (96.2-100%)
OA 99.4% (98.1-100%)
	52 Blocks
NPA 91.8% (86-97.1%)
PPA 96% (91.1-99.6%)
OA 93.8% (90.2-97%)
	52 Blocks
NPA 91.8% (85.6-97.1%)
PPA 96% (91.1-99.6%)
OA 93.8% (90-97.2%)


Supplemental Table Legend 1: For all specimens, PD-L1 expression was evaluated using the PD-L1 IHC 22C3 pharmDx. Specimens were scored using the Combined Positive Score (CPS). The tested tumor types include specimens from basket trial, biliary tract cancer (BTC), cervical cancer (CC), colorectal carcinoma (CRC), esophageal cancer (EC), gastric carcinoma (GC), head and neck squamous cell carcinoma (HNSCC), ovarian cancer (OC), prostate cancer (PC), renal cell carcinoma (RCC), triple negative breast carcinoma (TNBC), and urothelial carcinoma (UC) tumor types. Analytical validation for each tumor types was performed by measuring combined precision, intra-run repeatability, inter-observer scoring precision, and intra-observer scoring precision for all 21-tumor type-cutoff pairs. Negative percent agreement (NPA), positive percent agreement (PPA), and overall agreement (OA) were calculated and graphed for all tumor type-cutoff pairs.

