Supplemental Table 1. List of SNP selected from various GWAS and confirmatory studies 
 ADDIN EN.CITE 
(1, 2)
 shown to be associated with serum carotenoid level (SNPlcar)

	Genetic exposures
	Genetic variants associated
	rs number
	Genotype or alleles associated with lower concentration of carotenoids
	Mean genotype

Major allele dosage summary
	Carotenoids associated
	References

	(1) ABCG5
	Q640E
	rs6720173:C/G
	“G” allele:

“G” is major allele(67%)
	1.34±0.63
	Lutein
	
 ADDIN EN.CITE 
(1, 3)


	(2)

ApoB
	Apo B-516
	rs934197:T/C
	“C” allele:

“C” is major allele(89%)
	1.77±0.44
	Lycopene, β-carotene
	琁 ADDIN EN.CITE 
(1, 4)


	(3)

Apo A-IV
	Apo A-IV-Ser347
	rs675:A/T
	Genotype: “TT” vs. others

 “T” is major allele: 87%
	1.74±0.45
	Lycopene
	
 ADDIN EN.CITE 
(1, 4)


	(4)

ApoE
	Apo E2, E3, E4
	rs429358: C/T, rs7412: T/C
	E3/2 (versus E3/3)
	1.52±0.56

1.77±0.43


	Lycopene, 

α-carotene
	
 ADDIN EN.CITE 
(1, 5)


	(5)

BCMO1
	rs6564851
	rs6564851:

T/G
	“G” allele:

“G” is minor  allele(39%)
	0.78±0.70
	Lycopene lutein+zeaxanthin 


	
 ADDIN EN.CITE 
(1, 2, 6)


	(6)

BCMO1
	rs6564851
	rs6564851:T/G
	“T” allele:

“G” is minor  allele(39%)
	0.78±0.70
	α-carotene

β-carotene

β-cryptoxanthin
	
 ADDIN EN.CITE 
(1, 2, 6, 7)


	(7)

BCMO1
	R267S+A379V

(379 A)
	rs12934922: T/A

+rs7501331:T/C
	“A”:major allele 86%

“C” is major allele: 96%

T+T ( lower carotenoid status
	1.72±0.45

1.92±0.29
	β-carotene
	漁 ADDIN EN.CITE 
(1, 8)


	(8)

BCMO1
	rs7501331
	rs7501331:T/C 
	“T” allele:

“C” is major allele (96%)


	1.92±0.29
	α-carotene

β-carotene

Lutein


	
 ADDIN EN.CITE 
(1, 2, 9)


	(9)

BCMO1
	rs56389940
	rs56389940:A/C 
	“C” allele

“C” is major allele: 88.3%
	1.76±0.45
	Lutein+zeaxanthin
	2()


	(10)

BCMO1
	rs12918164
	rs12918164:

A/G
	“G” allele

“G” is major allele: 94.5%
	1.89±0.26
	β-cryptoxanthin
	2()


	(11)

BCMO1
	rs10048138
	rs10048138:A/G
	“G” allele

“G” is major allele: 60.3%
	1.20±0.66
	Lutein+zeaxanthin
	椁 ADDIN EN.CITE 
(2)


	(12)

BCMO1
	rs4889293
	rs4889293:G/C
	“C” allele

“C” is major allele (80%)
	1.60±0.52
	α-carotene

β-cryptoxanthin
	2()


	(13)

BCMO1
	rs12934922
	rs12934922:T/A
	“A” allele

“A” is major allele: 86%
	1.71±0.46
	α-carotene

β-carotene

β-cryptoxanthin

Lutein+zeaxanthin
	2()


	(14)

BCMO1
	rs4448930
	rs4448930:C/G
	“G” allele

“G” is major allele: 89%
	1.79±0.37
	α-carotene

β-carotene

β-cryptoxanthin
	2()


	(15)

BCMO1
	rs11645428
	rs11645428:A/G
	“A” allele

“G” is major allele: 88.4%
	1.77±0.45
	β-carotene


	7()


	(16)

BCMO1
	rs6420424
	rs6420424:G/A
	G allele 

“A” is minor allele: 47.1%
	0.94±0.72
	β-carotene


	7()


	(17)

BCMO1
	rs8044334
	rs8044334:G/T
	T allele

“T” is minor allele: 46.6%
	0.93±0.73
	β-carotene


	㸁 ADDIN EN.CITE 
(2, 7)


	(18)

CD36
	rs1761667
	rs1761667:A/G
	“A” allele

“G” is major allele:60.5% 
	1.21±0.66
	Lutein
	㸁 ADDIN EN.CITE 
(1, 9)


	(19)

CD36
	rs13230419
	rs13230419:T/C
	CC vs. others

“C” is major allele: 84%
	1.68±0.50
	Lutein
	㰁 ADDIN EN.CITE 
(1, 9)


	(20)

LIPC
	HL C-480T
	rs1800588:T/C
	TT vs. others

C is minor allele: 47%
	0.96±0.70
	α-carotene


	
 ADDIN EN.CITE 
(1, 10)


	(21)

LIPC
	HL C-480T
	rs1800588:T/C
	“C” allele

“C” is minor allele: 47%
	0.96±0.70
	β-carotene
	搁 ADDIN EN.CITE 
(1, 10)


	(22)

FABP2
	IFABP-Thr
	rs1799883: A/G
	GG vs. others

“G” is major allele: 78%
	1.57±0.58
	Lycopene
	ଁ ADDIN EN.CITE 
(1, 11)


	(23)

LPL
	S447X
	rs328: G/C
	X447/X447(GG) vs. S447/S447(CC)

“C” is major allele: 93%
	1.86±0.35
	α-carotene

β -carotene

β-cryptoxanthin
	攁 ADDIN EN.CITE 
(1, 12)


	(24)

SCARB1
	SR-BI exon 1
	rs61932577:

A/G
	GG vs. others

“G” is major allele: 94%
	1.95±0.15
	β-cryptoxanthin
	漁 ADDIN EN.CITE 
(1, 4)


	Excluded SNPs
	
	
	
	
	
	

	(1)

BCMO1
	rs4889286

(LD: rs656485 and rs12925563)

R2>0.50
	rs4889286:C/T
	“C” allele

“T” is minor allele: 34%


	0.68±0.63
	α-carotene

β-carotene
	2()


	(2)

BCMO1
	rs12925563

(LD: rs6564851 and rs4889286)

R2>0.50
	rs12925563:T/C
	“T” allele

“C” is minor allele: 36.8%
	0.74±0.64
	β-carotene


	2()


	(3)

BCMO1
	rs56389890

(LD: rs56389940 and rs11645428)

R2>0.50
	rs56389890:A/C
	“G” allele

“A” is major allele:88.4%
	1.77±0.45
	Lutein+zeaxanthin
	2()


	(4)

BCMO1
	rs28380273

Dropped from analysis
	rs28380273:G/C
	“G” allele for β-carotene

“C” allele for lutein+zeaxanthin

“C” is major allele: 77.2%
	1.54±0.56
	β-carotene

Lutein+zeaxanthin
	2()


	(5)

BCMO1
	rs12923433

(LD:  rs4889293) 

R2>0.50
	rs12923433:G/A
	“A” allele

“A” is major allele:77.9%
	1.56±0.55
	α-carotene
	2()



Abbreviations: ABCG5=ATP-binding cassette, subfamily G, member 5; ApoA=Apolipoprotein A; ApoB=Apolipoprotein B; ApoE=Apolipoprotein E; ATP III=Adult Treatment Panel III; BCMO1=beta-carotene mono-oxygenase 1 enzyme; BCDO2=Beta-carotene di-oxygenase 2 enzyme; BMI=Body Mass Index; CD36=thrombospondin receptor; CES-D=Center for Epidemiologic Studies-Depression scale; CRP=C-reactive protein; DBP=Diastolic Blood Pressure; EDS=Elevated Depressive Symptoms; FABP2=Fatty Acid Binding Protein 2; GWAS=Genome wide association studies; HANDLS=Healthy Aging in Neighborhood of Diversity Across the Lifespan; HDL-C=High Density Lipoprotein-Cholesterol; LIPC=Hepatic Lipase; HOMA-IR= Homeostatic model assessment, Insulin Resistance; HWE=Hardy-Weinberg equilibrium; LD=Linkage disequilibrium; LDL-C=Low-density Lipoprotein-Cholesterol; LPL=Lipoprotein Lipase; LSCRS=Low Specific Carotenoid Risk Score; LTCRS=Low Total Carotenoid Risk Score; MDS=Multi-Dimensional Scaling; MetS=Metabolic Syndrome; NCEP=National Cholesterol Education Program; NHANES I=National Health and Nutrition Examination Surveys I; Q1=Lowest quartile; Q4=Uppermost quartile; SBP=Systolic Blood Pressure;SCARB1=Scavenger receptor class B member 1; SNP=Single Nucleotide Polymorphism; SNPlcar=Single Nucleotide Polymorphism for lower carotenoid status; TA=Triacylglycerol; WC=Waist circumference.
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