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Supplementary figure 1. Associations of genetic effects on circulating phylloquinone and genetic effects on risk of type 2 diabetes (ß) in EPIC-InterAct, DIAGRAM and the UK Biobank. The dots represent the four SNPs with 95% confidence intervals. Solid line for Inverse-variance weighted (IVW) Mendelian randomization (MR) and MR-Egger were superimposed; and dotted line represent estimate from weighted median MR.


	Supplementary table 1. Baseline characteristics of incident type 2 diabetes cases (n=9,400) and a subcohort of random representative participants from the EPIC-InterAct project (n=12,182) of 8 European countries.

	
	Cases (n=9,400)
	Subcohort (n=12,182)

	Age at recruitment, years
	55.2 ± 7.4
	52.0 ± 9.0

	Men
	50.6
	61.8

	BMI kg/m2
	29.8 ± 4.8
	26.0 ± 4.2

	Current smoker
	29.1
	27.1

	Low education level
	48.6
	60.0

	Physical inactivity  
	38.2
	44.3

	Hypertension
	38.3
	18.8

	Systolic blood pressure, mmHg
	144.1 ± 20.7
	132.9 ± 19.9

	Diastolic blood pressure, mmHg 
	87.5 ± 11.2
	81.9 ± 11.0

	HbA1c, % (mmol/mol)
	6.1% ± 3.1 (43.4 ± 10.5)
	[bookmark: _GoBack]5.5% ± 2.6 (36.3 ± 5.0)

	Hyperlipidaemia         
	28.0
	17.8

	Triglycerides, mmol/L
	1.7 (1.2-2.4)
	1.1 (0.8-1.60)

	Total cholesterol, mmol/L
	6.2 ± 1.2
	5.9 ± 1.1

	HDL, mmol/L
	1.2±0.4
	1.5 ± 0.4

	LDL, mmol/L
	4.0 ± 1.0
	3.8 ± 1.0

	Average alcohol intake, grams/day
	6.4 (0.7-20.2)
	6.7 (1.0-19.2)

	Weighted genetic risk score of the phylloquinone-associated SNPs
	2.81 ± 0.3 
	2.82 ± 0.2

	Normally distributed variables are shown as mean ± SD, non-normally distributed variables are shown as median (IQR) and categorical variables are shown as %. 










	Supplementary table 2. Distribution per country of the 4 different phylloquinone-associated SNPs, used for the weighted genetic risk score in EPIC-InterAct. 


	
	Rs2192574
	Rs6862071
	Rs4645543
	Rs2108622

	
	CC
	CT
	TT
	AA
	AT
	TT
	CC
	CT
	TT
	TT
	TC
	CC

	France
	1.4%
	21.8%
	76.8%
	98.2%
	1.8%
	0%
	91.9%
	7.5%
	0.6%
	10.0%
	41.1%
	48.9%

	Italy
	0.8%
	17.2%
	82.0%
	97.3%
	2.8%
	0%
	94.5%
	5.4%
	0.1%
	12.7%
	44.3%
	43.0%

	Spain
	1.3%
	18.8%
	79.9%
	96.5%
	3.5%
	<0.1%
	94.5%
	5.4%
	0.1%
	12.7%
	46.5%
	40.8%

	United Kingdom
	1.4%
	22.1%
	76.5%
	97.3%
	2.7%
	<0.1%
	90.3%
	9.5%
	0.2%
	8.7%
	42.4%
	48.9%

	Netherlands
	1.5%
	21.9%
	76.6%
	97.6%
	2.4%
	0%
	90.3%
	9.6%
	0.1%
	7.3%
	39.8%
	52.9%

	Germany
	1.4%
	21.3%
	77.3%
	98.1%
	1.9%
	0%
	90.9%
	9.1%
	<0.1%
	6.7%
	37.1%
	56.2%

	Sweden
	1.5%
	21.7%
	76.8%
	98.2%
	1.8%
	0%
	87.8%
	11.7%
	0.5%
	6.7%
	38.1%
	55.2%

	Denmark
	1.7%
	22.3%
	76.0%
	98.3%
	1.7%
	0%
	88.7%
	11.0%
	0.3%
	6.2%
	37.4%
	56.4%





	Supplementary table 3. Associations of a weighted genetic risk score based on 4 phylloquinone-associated SNPs with baseline covariates in the EPIC-InterAct subcohort. 

	Variable
	Beta (95%CI)

	Waist, cm
	-0.43 (-1.19;0.34)

	BMI,  kg/m2
	-0.15 (-0.44;0.14)

	Systolic blood pressure,  mmHg
	-1.39 (-2.89;0.10)

	Diastolic blood pressure,  mmHg
	-0.39 (-1.26;0.48)

	Triglycerides, mmol/L
	0.02 (-0.04;0.09)

	Total cholesterol,  mmol/L
	0.01 (-0.07;0.08)

	HDL cholesterol,  mmol/L
	0.00 (-0.03;0.03)

	LDL cholesterol,  mmol/L
	0.00 (-0.07;0.07)

	Daily alcohol intake,  grams/day
	-0.45 (-1.69;0.81)

	Variable
	Odds ratio (95%CI)

	Education level (higher vs lower)
	1.01 (0.97;1.04)

	Physical active (active vs inactive)
	1.00 (0.97;1.03)

	Hypertension (yes vs no)
	0.99 (0.96;1.02)

	Hyperlipidemia (yes vs no)
	1.00 (0.97;1.04)

	Smoking status (current vs former/never)
	1.00 (0.97;1.03)

	The beta’s (95%CI) for the continuous variables are obtained from linear regression. 
The odds ratios for the categorical variables are obtained from logistic regression.
Models are adjusted for age, gender, genetic principal components, genetic array, study site and analyzed in strata of country. 
The estimates for the variables are per 1 unit increase in natural log of circulating phylloquinone (nmol/L).  






	Supplementary table 4. Result of the IVW analyses for the association between four SNPs for circulating phylloquinone, the weighted genetic risk score and incident type 2 diabetes in EPIC-InterAct, in the imputed dataset  (n=9,400) and complete-case dataset (n=5,806).

	
	HR (95%-CI) imputed dataset 
(n=9,400 cases)
	HR (95%-CI) complete case 
(n= 5,806 cases)

	Rs2192574
	0.96 (0.76 ; 1.20)
	0.91 (0.68-1.23)

	Rs6862071
	0.85 (0.72 ; 1.01)
	0.84 (0.66-1.05)

	Rs4645543
	0.81 (0.62 ; 1.05)
	0.77 (0.54-1.10)

	Rs2108622
	0.78 (0.59 ; 1.04)
	0.70 (0.48-1.01)

	wGRS
	0.86 (0.77 ; 0.96)
	0.82 (0.71-0.95)

	Adjusted for sex, study sites, principal components, genetic array, triglycerides and hours of fasting. HR (95%CI) represents the association per 1 unit increase in natural log of circulating phylloquinone (nmol/L).
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