Supplementary Table 1: Association between the B12-GRS with obesity traits, biochemical traits and anthropometric measurements



	SNPs
	Log Glucose (mg/dL)
	Log Insulin (pmol/L)
	Log HbA1C (mmol/mol)
	Vitamin B12 (pmol/L)
	Fat
(%)
	Log BMI
	Log WC
	WHR

	≤ 9 risk alleles
	1.931 ± 0.046
	1.773 ± 0.261
	1.545 ± 0.070
	402.101 ± 129.265
	27.098 ± 7.757
	1.388 ± 0.074 
	1.912 ± 0.123
	0.921 ± 0.116

	≥ 10 risk  alleles
	1.923 ± 0.068
	1.722 ± 0.201
	1.549 ± 0.068
	324.167 ± 127.344
	27.651 ± 6.331
	1.377 ± 0.065
	1.900 ± 0.131
	0.919 ± 0.111

	P value
	0.782
	0.553
	0.652
	0.008
	0.576
	0.515 †
	0.785
	0.525


Values are given as mean ± standard deviation. 
P values for differences between ≤9 and ≥10 risk alleles were obtained using linear regression model adjusted for age, sex and BMI.
† P values were obtained by using a general linear model adjusted for age and sex
Abbreviations: HbAC1 glycated haemoglobin; BMI body mass index; WC waist circumference; WHR waist to hip ratio



Supplementary Table 2: Association between the metabolic-GRS and obesity traits, biochemical traits and anthropometric measurements
	SNPs
	Log Glucose (mg/dL)
	Log Insulin (pmol/L)
	Log HbA1C (mmol/mol)
	Vitamin B12 (pmol/L)
	Fat
(%)
	Log BMI
	WC
	WHR

	≤  8 risk alleles
	1.929 ± 0.056
	1.760 ± 0.243
	1.545 ± 0.070
	382.227 ± 139.729
	26.651 ± 7.375
	1.384 ± 0.072
	1.912 ± 0.123 
	0.928 ± 0.119

	≥ 9 risk alleles
	1.930 ± 0.035
	1.753 ± 0.267
	1.551 ± 0.070
	374.048 ± 101.471
	29.761 ± 6.949
	1.387 ± 0.069
	1.893 ± 0.136 
	0.887 ± 0.087

	P value 
	0.550
	0.777
	0.772
	0.962
	0.247
	0.732 †
	0.722
	0.796




 Values are given as mean ± standard deviation.
 P values for differences between ≤8 and ≥9 risk alleles were obtained using linear regression model adjusted for age, sex and BMI.
† P values were obtained by using a general linear model adjusted for age and sex
Abbreviations: HbAC1 glycated haemoglobin; BMI body mass index; WC waist circumference; WHR waist to hip ratio
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Supplementary Table 3: Interaction between the B12-GRS and metabolic-GRS and lifestyle factors on biochemical outcomes

	Interaction between the GRS and lifestyle factors on Log glucose (mg/dL)

	Interaction between B12-GRS * fat energy % 
	Interaction between B12-GRS * protein energy %
	Interaction between B12-GRS * carbohydrate energy %
	Interaction between the B12-GRS * Physical activity levels

	0.002 ± 0.002
(0.416)
	-0.004 ± 0.005
(0.437)
	-0.000 ± 0.001
(0.866)
	0.035 ± 0.016
(0.053)

	Interaction between metabolic-GRS * fat energy % 
	Interaction between metabolic-GRS * protein energy %
	Interaction between metabolic-GRS * carbohydrate energy %
	Interaction between metabolic-GRS * Physical activity levels

	0.001 ± 0.003
(0.609)
	0.004 ± 0.004
(0.295)
	-0.002 ± 0.002
(0.258)
	-0.013 ± 0.020
(0.518)

	Interaction between the GRS and lifestyle factors on Log insulin (pmol/L)

	Interaction between B12-GRS * fat energy % 
	Interaction between B12-GRS * protein energy %
	Interaction between B12-GRS * carbohydrate energy %
	Interaction between B12-GRS * Physical activity levels

	-0.005 ± 0.008
(0.545)
	-0.009 ± 0.022
(0.681)
	0.003 ± 0.005
(0.591)
	-0.035 ± 0.067
(0.600)

	Interaction between metabolic-GRS * fat energy % 
	Interaction between metabolic-GRS * protein energy %
	Interaction between metabolic-GRS * carbohydrate energy %
	Interaction between metabolic-GRS * Physical activity levels

	0.018 ± 0.010
(0.076)
	0.037 ± 0.017
(0.032)
	-0.016 ± 0.006
(0.011)
	-0.076 ± 0.080
(0.345)

	Interaction between the GRS and lifestyle factors on Log HbA1C (pmol/L)

	Interaction between B12-GRS * fat energy % 
	Interaction between B12-GRS * protein energy %
	Interaction between B12-GRS * carbohydrate energy %
	Interaction between B12-GRS * Physical activity levels

	-0.000 ± 0.003
(0.954)
	-0.007 ± 0.007
(0.299)
	0.001 ± 0.002
(0.711)
	0.019 ± 0.022
(0.387)

	Interaction between metabolic-GRS * fat energy % 
	Interaction between metabolic-GRS * protein energy %
	Interaction between metabolic-GRS * carbohydrate energy %
	Interaction between metabolic-GRS * Physical activity levels

	0.001 ± 0.003
(0.802)
	0.001 ± 0.006
(0.810)
	-0.001 ± 0.002
(0.543)
	-0.041 ± 0.026
(0.116)

	Interaction between the GRS and lifestyle factors on vitamin B12 (pmol/L)

	Interaction between B12-GRS * fat energy % 
	Interaction between B12-GRS * protein energy %
	Interaction between B12-GRS * carbohydrate energy %
	Interaction between B12-GRS * Physical activity levels

	-2.377 ± 5.093
(0.642)
	13.481 ± 13.969
(0.337)
	-0.722 ± 3.337
(0.829)
	-46.714 ± 43.442
(0.285)

	Interaction between metabolic-GRS * fat energy % 
	Interaction between metabolic-GRS * protein energy %
	Interaction between metabolic-GRS * carbohydrate energy %
	Interaction between metabolic-GRS * Physical activity levels

	-6.189 ± 6.856
(0.369)
	7.017 ± 11.531
(0.544)
	-0.806 ± 4.181
(0.848)
	36.492 ± 53.889
(0.500)

	Interaction between the GRS and lifestyle factors on body fat (%)

	Interaction between B12-GRS * fat energy % 
	Interaction between B12-GRS * protein energy %
	Interaction between B12-GRS * carbohydrate energy %
	Interaction between the B12-GRS * Physical activity levels

	0.031 ± 0.124
(0.804)
	-0.326 ± 0.342
(0.343)
	0.049 ± 0.082
(0.550)
	-0.548 ± 1.068
(0.609)

	Interaction between metabolic-GRS * fat energy % 
	Interaction between metabolic-GRS * protein energy %
	Interaction between metabolic-GRS * carbohydrate energy %
	Interaction between metabolic-GRS * Physical activity levels

	0.084 ± 0.160
(0.601)
	0.060 ± 0.273
(0.826)
	-0.037 ± 0.099
(0.709)
	0.637 ± 1.270
(0.617)



Values are beta coefficients ± standard errors. P values were inserted in brackets
P values were obtained by using a general linear model adjusted for age, sex and BMI 
Abbreviations: HbAC1 glycated haemoglobin; BMI body mass index

