Table S1. Cohort characteristics of unrelated UK Biobank White British participants. 
	
	Discovery set (N = 254,376)
	LD reference set (N = 4,768)
	Test set (N = 58,927)

	
	Mean / N
	Missing (%)
	Mean / N
	Missing (%)
	Mean / N
	Missing (%)

	Age (years; SD)
	56.8 (8.0)
	0
	57.0 (7.9)
	0
	56.8 (8.0)
	0

	Men (%)
	117,392 (46.1)
	0
	2,285 (47.9)
	0
	27,241 (46.2)
	0

	BMI (kg/m2; SD)
	27.3 (4.7)
	866 (0.3)
	27.3 (4.7)
	13 (0.3)
	26.4 (4.8)
	194 (0.3)

	Calcium (mmol/L; SD)
	2.4 (0.9)
	32,427 (12.7)
	2.4 (0.9)
	599 (12.6)
	2.4 (0.9)
	7,492 (12.7)

	DBP (mmHg; SD)
	82.2 (10.7)
	16,747 (6.6)
	82.3 (10.7)
	293 (6.1)
	82.1 (10.7)
	3,934 (6.7)

	FEV1/FVC ratio (SD)
	7.5x10-1 (6.6x10-2)
	62,384 (24.5)
	7.5x10-1 (6.5x10-2)
	1,198 (25.1)
	7.5x10-1 (6.7x10-2)
	14,571 (24.7)

	Glucose (mmol/L; SD)
	5.1 (1.2)
	32,616 (12.8)
	5.1 (1.3)
	597 (12.5)
	5.1 (1.2)
	7,527 (12.8)

	HbA1c (mmol/mol; SD)
	35.9 (6.5)
	11,958 (4.7)
	35.9 (6.4)
	227 (4.8)
	36.0 (6.5)
	2,780 (4.7)

	Heel BMD (g/cm2; SD)
	5.4x10-1 (1.4x10-1)
	109,895 (43.2)
	5.4x10-1 (1.4x10-1)
	2,040 (42.8)
	5.4x10-1 (1.4x10-1)
	25,601 (43.4)

	Height (cm; SD)
	168.9 (9.2)
	591 (0.2)
	169.3 (9.2)
	11 (0.2)
	168.9 (9.2)
	128 (0.2)

	LDL (mmol/L; SD)
	3.6 (0.9)
	12,303 (4.8)
	3.6 (0.9)
	237 (5.0)
	3.6 (0.9)
	2,875 (4.9)

	nRBC (109 cells/L; SD)
	4.5 (0.4)
	7,644 (3.0)
	4.5 (0.4)
	111 (2.3)
	4.5 (0.4)
	1,745 (3.0)

	Platelet (109 cells/L; SD)
	253.0 (59.6)
	7,645 (3.0)
	253.3 (60.9)
	111 (2.3)
	252.8 (60.5)
	1,745 (3.0)

	SBP (mmHg; SD)
	139.9 (19.7)
	16,751 (6.6)
	140.5 (19.6)
	293 (6.1)
	139.8 (19.6)
	3,935 (6.7)

	Triglycerides (mmol/L; SD)
	1.7 (1.0)
	12,038 (4.7)
	1.7 (1.0)
	232 (4.9)
	1.7 (1.0)
	2,825 (4.8)

	Vitamin D (nmol/L; SD)
	49.6 (20.9)
	22,427 (8.8)
	49.8 (21.3)
	424 (8.9)
	49.5 (20.9)
	5,156 (8.7)

	WHR (SD)
	8.7x10-1 (9.0x10-2)
	515 (0.2)
	8.7x10-1 (9.0x10-2)
	11 (0.2)
	8.7x10-1 (9.0x10-2)
	120 (0.2)






Table S2. Summary of environmental and lifestyle exposures in the UK Biobank discovery set (N = 254,376).
	Exposure
	UK Biobank test set
	Missing (%)

	Ever smoked (%)
	115,845 (45.7)
	1,039 (0.4)

	Median Alcohol consumption frequency* (Inter-quartile range)
	3 (2-4)
	331 (0.1)

	Type 2 diabetes (%)
	12,214 (4.8)
	698 (0.3)

	Type 1 diabetes (%)
	1,722 (0.7)
	0

	Cholesterol-lowering drug (%)
	43,176 (26.7)
	92,585 (36.4)

	Anti-hypertensive drug (%)
	47,335 (29.8)
	95,378 (37.5)

	Median sedentary activity duration (Inter-quartile range)
	5.0 (4.0-7.0)
	118,404 (46.5)


* Graded alcohol consumption frequency: 0, never; 1, special occasions only; 2, one to three times a month; 3, once or twice a week; 4, three or four times a week; and 5, daily or almost daily.




[bookmark: _GoBack]Table S3. Proportion of phenotypic variance explained by polygenic risk scores in the UK Biobank. Proportion of variance explained (adjusted R2) was assessed by linear regression not including covariates.
	Polygenic risk score
	Number of near-independent GWAS loci
	Discovery set
	LD reference set
	Test set

	BMI
	407
	6.03%
	3.89%
	4.28%

	Calcium
	227
	5.74%
	6.12%
	6.59%

	DBP
	206
	3.01%
	1.75%
	1.83%

	FEV1/FVC ratio
	269
	5.97%
	3.98%
	4.80%

	Glucose
	60
	1.43%
	0.96%
	1.16%

	HbA1c
	218
	5.62%
	5.06%
	5.09%

	Heel BMD
	324
	11.98%
	11.41%
	10.02%

	Height
	1,317
	13.14%
	10.25%
	11.31%

	LDL
	185
	8.97%
	7.47%
	8.23%

	nRBC
	490
	8.87%
	7.57%
	7.73%

	Platelet
	629
	16.93%
	16.67%
	15.31%

	SBP
	210
	2.79%
	1.68%
	1.65%

	Triglycerides
	245
	7.34%
	6.12%
	6.59%

	Vitamin D
	82
	4.00%
	3.77%
	3.76%

	WHR
	244
	1.97%
	0.91%
	1.56%









