Supplementary 1. The association of Vitamin D pathway gene polymorphisms with the susceptibility to autism spectrum disorder

	Genes
	SNP ID
	Genetic Variants
	Healthy control,

 N (%)

(N = 107)
	ASD group, N (%)

(N = 169)
	OR (95%CI)
	p value
	Corrected p value#

	GC
	rs4588
	GG

GT+TT
	64 (59.81%)

43 (40.19%)
	94 (55.62%)

75 (44.38%)
	1.19

(0.79-1.80)
	0.42
	0.95

	GC
	rs7041


	AA
AC+CC
	57 (53.27%)

50 (46.73%)
	67 (39.64%)

102 (60.36%)
	1.74
(1.13-2.66)
	0.01*
	0.09

	CYP27B1
	rs4646536
	AA
AG+GG
	24 (22.43%)

83 (77.57%)
	35 (20.71%)

134 (79.29%)
	1.10
(0.64-1.93)
	0.72
	0.81

	CYP2R1
	rs10741657
	AA

AG+GG
	8 (7.48%)

99 (92.52%)
	17 (10.06%)

152 (89.94%)
	0.72

(0.31-1.71)
	0.46
	0.83

	Taq I
	rs731236
	AA

AG+GG
	85 (79.44%)

22 (20.56%)
	145 (85.80%)

24 (14.20%)
	0.64
(0.39-1.04)
	0.07
	0.32

	Apa I
	rs7975232
	CC

CA+AA
	40 (37.38%)

67 (62.62%)
	73 (43.20%)

96 (56.80%)
	0.79

(0.50-1.22)
	0.29
	0.87

	Bsm I
	rs1544410
	CC
CT+TT
	87 (81.31%)

20 (18.69%)
	137 (81.07%)

32 (18.93%)
	1.02

(0.63-1.64)
	0.95
	0.95

	Fok I
	rs2228570
	AA
AG+GG
	27 (25.23%)

80 (74.77%)
	37 (21.89%)

132 (78.11%)
	1.20

(0.71-2.05)
	0.50
	0.75

	Cdx2
	rs11568820
	CC

CT+TT
	39 (36.45%)

68 (63.55%)
	56 (33.14%)

113 (66.86%)
	1.16

(0.73-1.80)
	0.53
	0.68


Statistical significance was assessed using the Chi-square test under a dominant genetic model.

*p value < 0.05.

#Corrected p value after FDR adjustment using the Benjamini-Hochberg procedure.

Supplementary 2. The association of Vitamin D pathway gene polymorphisms with the severity of autism spectrum disorder

	Genes
	SNP ID
	Genotype
	CARS2 Classification of Severity of ASD
	OR

 (95% CI)
	p value
	Corrected p value#

	
	
	
	Minimal-to-
no Symptoms (N = 15)
	Mild-to Moderate and

Severe Symptoms
(N = 154)
	
	
	

	GC
	rs4588
	GG

GT+TT
	9 (9.57%)

6 (8.00%)
	85 (90.43%)

69 (92.00%)
	1.22

(0.49-3.01)
	0.67
	0.75

	GC
	rs7041


	AA
AC+CC
	9 (13.43%)

6 (5.88%)
	58 (86.57%)

96 (94..12%)
	2.48 (0.99-6.19)
	0.04*
	0.36

	CYP27B1
	rs4646536
	AA
AG+GG
	4 (11.43%)

11 (8.21%)
	31 (88.57%)

123 (91.79%)
	1.44 (0.47-4.46)
	0.52
	0.94

	CYP2R1
	rs10741657
	AA

AG+GG
	2 (11.76%)

13 (8.55%)
	15 (88.24%)

139 (91.45%)
	1.43 (0.30-6.58)
	0.65
	0.84

	Taq I
	rs731236
	AA

AG+GG
	14 (9.66%)

1 (4.17%)
	131 (90.34%)

23 (95.83%)
	2.46 (0.53-11.23)
	0.23
	0.69

	Apa I
	rs7975232
	CC

CA+ AA
	5 (6.85%)

10 (10.42%)
	68 (93.15%)

86 (89.58%)
	0.63 (0.22-1.75)
	0.37
	0.83

	Bsm I
	rs1544410
	CC
CT+TT
	12 (8.76%)

3 (9.38%)
	125 (91.24%)

29 (90.62%)
	0.93 (0.32-2.59)
	0.88
	0.88

	Fok I
	rs2228570
	AA
AG+GG
	5 (13.51%)

10 (7.58%)
	32 (86.49%)

122 (92.42%)
	1.91 (0.66-5.43)
	0.22
	0.99

	Cdx2
	rs11568820
	CC

CT+TT
	4 (7.14%)

11 (9.73%)
	52 (92.86%)

102 (90.27%)
	0.71 (0.23-2.16)
	0.54
	0.81.


Statistical significance was assessed using the Chi-square test under a dominant genetic model.

*p value < 0.05.

#Corrected p value after FDR adjustment using the Benjamini-Hochberg procedure.

Supplementary 3. The association of Vitamin D pathway gene polymorphisms with the severity of autism spectrum disorder
	Genes
	SNP ID
	Genotype
	CARs-2 Classification of Severity
	p value
	Corrected p value#

	
	
	
	Minimal-to-no Symptoms
(N=15)
	Mild-to Moderate Symptoms
(N=50)
	Severe Symptoms
(N=104)
	
	

	GC
	rs4588
	GG

GT+TT
	9 (9.58%)

6 (8.00%)
	27 (28.72%)

23 (30.67%)
	58 (61.70%)

46 (61.33%)
	0.92
	0.92

	GC
	rs7041


	AA
AC+CC
	9 (13.43%)

6 (5.88%)
	17 (25.37%)

33 (32.35%)
	41(61.20%)

63 (61.77%)
	0.20
	1.00

	CYP27B1
	rs4646536
	AA
AG+GG
	4 (11.43%)

11 (8.21%)
	11 (31.43%)

39 (29.10%)
	20 (57.14%)

84 (62.69%)
	0.77
	1.00

	CYP2R1
	rs10741657
	AA

AG+GG
	2 (11.76%)

13 (8.55%)
	4 (23.53%)

46 (30.26%)
	11 (64.71%)

93 (61.19%)
	0.80
	0.90

	TaqI
	rs731236
	AA

AG+GG
	14 (9.66%)

1 (4.20%)
	45 (31.03%)

5 (20.80%)
	86 (59.31%)

18 (75.00%)
	0.33
	1.00

	ApaI
	rs7975232
	CC

CA+ AA
	5 (6.85%)

10 (10.42%)
	24 (32.88%)

26 (27.08%)
	44 (60.27%)

60 (62.50%)
	0.57
	1.00

	BsmI
	rs1544410
	CC
CT+TT
	12 (8.76%)

3 (9.37%)
	44 (32.12%)

6 (18.75%)
	81 (59.12%)

23 (71.88%)
	0.32
	1.00

	FokI
	rs2228570
	AA
AG+GG
	5 (13.51%)

10 (7.58%)
	11 (29.73%)

39 (29.54%)
	21 (56.76%)

83 (62.88%)
	0.52
	1.00

	Cdx2
	rs11568820
	CC

CT+TT
	4 (7.14%)

11 (9.73%)
	18 (32.14%)

32 (28.32%)
	34 (60.72%)

70 (61.95%)
	0.78
	1.00


Statistical significance was assessed using the Chi-square test under a dominant genetic model.

*p value < 0.05.

#Corrected p value after FDR adjustment using the Benjamini-Hochberg procedure.
 Supplementary 4. The association of the GC isoform genotype and haplotype with the severity of autism spectrum disorder
	Isoform#

	Genotypes (rs7041(A>C)/

rs4588(G>T))
	CARs-2 Classification of Severity
	p value

	
	
	Minimal-to-no Symptoms

	Mild-to Moderate Symptoms


	Severe Symptoms


	

	GC1s
	C/G
	6 (20.00%)
	38 (38.00%)
	72 (34.61%)
	0.25

	GC1f
	A/G
	18 (60.00%)
	37 (37.00%)
	89 (42.79%)
	

	GC2
	A/T
	6 (20.00%)
	25 (25.00%)
	47 (22.60%)
	

	Isoform phenotype##
	
	
	
	
	

	GC1f-GC1f
	A/G-A/G
	5 (33.33%)
	8 (16.00%)
	21 (20.19%)
	0.69

	GC1f-GC1s
	A/G-C/G
	4 (26.67%)
	14 (28.00%)
	28 (26.92%)
	

	GC1s-GC1s
	C/G-C/G
	0 (0.00%)
	5 (10.0%)
	9 (8.65%)
	

	GC1f-GC2
	A/G-A/T
	4 (26.67%)
	7 (14.00%)
	19 (18.27%)
	

	GC1s-GC2
	C/G-A/T
	2 (13.33%)
	14 (28.00%)
	26 (25.00%)
	

	GC2-GC2
	A/T-A/T
	0 (0.00%)
	2 (4.00%)
	1 (0.97%)
	


N: absolute number of genotype/isoform haplotype, %: genotype/isoform haplotype frequency

Statistical significance was calculated by the chi-square test. *p value < 0.05.

Minimal-to-no Symptoms (N=15), Mild-to Moderate(N=50), and Severe Symptoms (N=104)

#GC1s (rs7041C/rs4588G), GC1f (rs7041A/rs4588G) and GC2 (rs7041A/rs4588T)                               

## GC1f-GC1f (rs7041AA/rs4588GG), GC1f-GC1s (rs7041AC/rs4588GG), GC1s-GC1s (rs7041CC/rs4588GG), GC1f-GC2 (rs7041AA/rs4588GT), GC1s-GC2 (rs7041AC/rs4588GT), and GC2-GC2 (rs7041AA/rs4588TT)
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