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Supplementary Table 1. Baseline characteristics of the participants from the Guangdong Liver Cancer Cohort study who were eligible and ineligible in the current analyses
	Characteristics
	Eligible (n=970)
	Ineligible (n=389)
	P value

	Age at diagnosis, years
	
	
	

	 mean
	53.0
	53.0
	0.72

	 SD
	11.9
	11.6
	

	Sex, n (%)
	
	
	

	Women
	113 (11.6)
	54 (13.9)
	0.30

	Men
	857 (88.4)
	335 (86.1)
	

	BMI, kg/m2
	
	
	

	 mean
	22.8
	22.5
	0.18

	 SD
	3.2
	3.1
	

	Smoking status, n (%)
	
	
	

	Never smoker
	404 (41.6)
	174 (44.7)
	0.58

	Former smoker
	253 (26.1)
	95 (24.4)
	

	Current smoker
	313 (32.3)
	120 (30.8)
	

	AFP levels, n (%)
	
	
	0.14

	≤400 ng/mL
	587 (60.6)
	253 (65.0)
	

	>400 ng/mL
	382 (39.4)
	136 (35.0)
	

	CRP levels, n (%)
	
	
	0.20

	≤3.0 mg/L
	504 (52.0)
	186 (47.9)
	

	>3.0 mg/L
	465 (48.0)
	202 (52.1)
	

	Liver damage score*, n (%)
	
	
	0.10

	0
	208 (21.4)
	104 (26.7)
	

	1~2
	372 (38.4)
	144 (37.0)
	

	≥3
	390 (40.2)
	141 (36.2)
	

	BCLC stage, n (%)
	
	
	0.25

	0
	103 (10.6)
	37 (9.5)
	

	A
	303 (31.2)
	124 (31.9)
	

	B
	115 (11.9)
	33 (8.5)
	

	≥C
	449 (46.3)
	195 (50.1)
	

	Cancer treatment, n (%)
	
	
	0.005

	Hepatectomy/liver transplantation
	427 (44.0)
	210 (54.0)
	

	Local ablation
	110 (11.3)
	28 (7.2)
	

	Hepatic arterial intervention
	384 (39.6)
	134 (34.4)
	

	Other treatments†
	49 (5.1)
	17 (4.4)
	


Abbreviations: AFP, α-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; BMI, body mass index; CRP, C-reactive protein; SD: standard deviation.
* A summary score of the number of abnormal laboratory-defined values for six liver function tests: alanine aminotransferase > 50 U/L, aspartate aminotransferase > 40 U/L, γ-glutaryl-transferase > 60 U/L, alkaline phosphatase > 150 U/L, albumin < 40 g/L and total bilirubin > 20.5 μmol/L, ranging from 0 to 6.
† Including radiation therapy and systemic treatment (e.g., molecular targeted therapy, systemic chemotherapy, traditional Chinese medication).



Supplementary Table 2. Baseline characteristics of the included hepatocellular carcinoma patients by the selected MTHFR genotypes in the Guangdong Liver Cancer Cohort study
	Characteristics
	MTHFR rs1801133
	P value
	MTHFR rs1801131
	P value
	MTHFR rs2274976
	P value

	
	CC (n=527)
	CT (n=348)
	TT (n=62)
	
	AA (n=537)
	AC (n=363)
	CC (n=52)
	
	GG (n=725)
	GA (n=215)
	AA (n=16)
	

	Age at diagnosis, years
	
	
	
	0.46
	
	
	
	0.86
	
	
	
	0.21

	mean
	52.8
	52.6
	54.7
	
	53.0
	53.1
	53.9
	
	52.7
	53.7
	57.3
	

	SD
	12.0
	11.5
	12.6
	
	11.7
	11.9
	14.0
	
	11.8
	12.1
	11.5
	

	Sex, n (%)
	
	
	
	0.62 
	
	
	
	<0.001
	
	
	
	0.01 

	 Women
	64 (12.1)
	43 (12.4)
	5 (8.1)
	
	56 (10.4)
	39 (10.7)
	16 (30.8)
	
	80 (11.0)
	25 (11.6)
	6 (37.5)
	

	Men
	463 (87.9)
	305 (87.6)
	57 (91.9)
	
	481 (89.6)
	324 (89.3)
	36 (69.2)
	
	645 (89.0)
	190 (88.4)
	10 (62.5)
	

	BMI, kg/m2
	
	
	
	0.73 
	
	
	
	0.79 
	
	
	
	0.88 

	mean
	22.8
	22.8
	22.5
	
	22.7
	22.8
	23.1
	
	22.7
	22.9
	22.9
	

	SD
	3.3
	3.3
	3.2
	
	3.4
	2.9
	3.5
	
	3.3
	3.0
	3.7
	

	Smoking, n (%)
	
	
	
	0.88 
	
	
	
	0.14 
	
	
	
	0.30 

	Never smoker
	225 (42.7)
	139 (39.9)
	28 (45.2)
	
	209 (38.9)
	161 (44.4)
	26 (50.0)
	
	293 (40.4)
	97 (45.1)
	7 (43.8)
	

	Former smoker
	132 (25.0)
	95 (27.3)
	16 (25.8)
	
	151 (28.1)
	83 (22.9)
	15 (28.8)
	
	197 (27.2)
	46 (21.4)
	6 (37.5)
	

	Current smoker
	170 (32.3)
	114 (32.8)
	18 (29.0)
	
	177 (33.0)
	119 (32.8)
	11 (21.2)
	
	235 (32.4)
	72 (33.5)
	3 (18.8)
	

	AFP level, n (%) 
	
	
	
	0.69 
	
	
	
	0.54 
	
	
	
	0.19 

	≤400 ng/mL
	320 (60.7)
	210 (60.5)
	41 (66.1)
	
	317 (59.0)
	226 (62.4)
	33 (63.5)
	
	431 (59.5)
	133 (61.9)
	13 (81.2)
	

	>400 ng/mL
	207 (39.3)
	137 (39.5)
	21 (33.9)
	
	220 (41.0)
	136 (37.6)
	19 (36.5)
	
	293 (40.5)
	82 (38.1)
	3 (18.8)
	

	CRP level, n (%)
	
	
	
	0.30 
	
	
	
	0.34 
	
	
	
	0.57 

	≤3.0 mg/L
	262 (49.7)
	185 (53.2)
	36 (59.0)
	
	284 (53.0)
	188 (51.8)
	22 (42.3)
	
	383 (52.9)
	105 (48.8)
	8 (50.0)
	

	>3.0 mg/L
	265 (50.3)
	163 (46.8)
	25 (41.0)
	
	252 (47.0)
	175 (48.2)
	30 (57.7)
	
	341 (47.1)
	110 (51.2)
	8 (50.0)
	

	Liver damage score*, n (%)
	
	
	
	0.32 
	
	
	
	0.89 
	
	
	
	0.90 

	0
	107 (20.3)
	76 (21.8)
	16 (25.8)
	
	122 (22.7)
	74 (20.4)
	11 (21.2)
	
	159 (21.9)
	45 (20.9)
	4 (25.0)
	

	1~2
	191 (36.2)
	143 (41.1)
	24 (38.7)
	
	202 (37.6)
	142 (39.1)
	18 (34.6)
	
	280 (38.6)
	79 (36.7)
	7 (43.8)
	

	≥3
	229 (43.5)
	129 (37.1)
	22 (35.5)
	
	213 (39.7)
	147 (40.5)
	23 (44.2)
	
	286 (39.4)
	91 (42.3)
	5 (31.2)
	

	BCLC stage, n (%)
	
	
	
	0.40 
	
	
	
	0.37 
	
	
	
	0.09 

	0
	57 (10.8)
	35 (10.1)
	6 (9.7)
	
	62 (11.5)
	30 (8.3)
	9 (17.3)
	
	77 (10.6)
	19 (8.8)
	4 (25.0)
	

	A
	160 (30.4)
	108 (31.0)
	27 (43.5)
	
	168 (31.3)
	115 (31.7)
	12 (23.1)
	
	218 (30.1)
	76 (35.3)
	5 (31.2)
	

	B
	68 (12.9)
	38 (10.9)
	4 (6.5)
	
	62 (11.5)
	44 (12.1)
	8 (15.4)
	
	87 (12.0)
	22 (10.2)
	4 (25.0)
	

	≥C
	242 (45.9)
	167 (48.0)
	25 (40.3)
	
	245 (45.6)
	174 (47.9)
	23 (44.2)
	
	343 (47.3)
	98 (45.6)
	3 (18.8)
	

	Cancer treatment, n (%)
	
	
	
	0.34 
	
	
	
	0.25 
	
	
	
	0.13 

	Hepatectomy/liver transplantation
	225 (42.7)
	151 (43.4)
	35 (56.5)
	
	237 (44.1)
	163 (44.9)
	18 (34.6)
	
	318 (43.9)
	99 (46.0)
	4 (25.0)
	

	Local ablation
	62 (11.8)
	40 (11.5)
	3 (4.8)
	
	57 (10.6)
	42 (11.6)
	10 (19.2)
	
	76 (10.5)
	28 (13.0)
	5 (31.2)
	

	Hepatic arterial intervention
	210 (39.8)
	143 (41.1)
	22 (35.5)
	
	213 (39.7)
	140 (38.6)
	24 (46.2)
	
	294 (40.6)
	78 (36.3)
	7 (43.8)
	

	Other treatments†
	30 (5.7)
	14 (4.0)
	2 (3.2)
	
	30 (5.6)
	18 (5.0)
	0 (0.0)
	
	37 (5.1)
	10 (4.7)
	0 (0.0)
	

	Serum folate, ng/mL, median (P25, P75)
	6.87 (5.16, 9.20)
	7.18 (5.50, 9.37)
	6.53 (4.75, 8.75)
	0.22
	7.00 (5.19, 9.10)
	6.86 (5.28, 9.28)
	6.69 (5.37, 9.70)
	0.95
	7.00 (5.16, 9.20)
	6.65 (5.37, 8.94)
	8.42 (6.19, 9.50)
	0.68 


Abbreviations: AFP, α-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; BMI, body mass index; CRP, C-reactive protein; MTHFR, methylenetetrahydrofolate reductase; P25, the 25th percentile; P75, the 75th percentile; SD: standard deviation.
* A summary score of the number of abnormal laboratory-defined values for six liver function tests: alanine aminotransferase > 50 U/L, aspartate aminotransferase > 40 U/L, γ-glutaryl-transferase > 60 U/L, alkaline phosphatase > 150 U/L, albumin < 40 g/L and total bilirubin > 20.5 μmol/L, ranging from 0 to 6.
† Including radiation therapy and systemic treatment (e.g., molecular targeted therapy, systemic chemotherapy, traditional Chinese medication).


Supplementary Table 3. Baseline characteristics of the included hepatocellular carcinoma patients by the selected MTR and MTRR genotypes in the Guangdong Liver Cancer Cohort study
	Characteristics
	MTR rs1805087
	P value
	MTRR rs1801394
	P value
	MTRR rs10380
	P value

	
	AA (n=731)
	AG
(n=145)
	GG (n=38)
	
	AA (n=468)
	AG
(n=400)
	GG (n=65)
	
	CC (n=637)
	CT
(n=280)
	TT 
(n=19)
	

	Age at diagnosis, years 
	
	
	
	0.64 
	
	
	
	0.67 
	
	
	
	0.46 

	mean
	52.9
	53.6
	51.7
	
	52.6
	53.3
	53.5
	
	53.3
	52.6 
	50.6
	

	SD
	12.1
	11.7
	9.7
	
	11.5
	12.2
	12.9
	
	11.9
	12.0
	12.2
	

	Sex, n (%)
	
	
	
	0.80 
	
	
	
	0.33 
	
	
	
	0.99 

	Women
	83 (11.4)
	19 (13.1)
	5 (13.2)
	
	61 (13.0)
	40 (10.0)
	9 (13.8)
	
	74 (11.6)
	33 (11.8)
	2 (10.5)
	

	Men
	648 (88.6)
	126 (86.9)
	33 (86.8)
	
	407 (87.0)
	360 (90.0)
	56 (86.2)
	
	563 (88.4)
	247 (88.2)
	17 (89.5)
	

	BMI, kg/m2
	
	
	
	0.37 
	
	
	
	0.02 
	
	
	
	0.33 

	mean
	22.9
	22.6
	22.2
	
	23.0
	22.8
	21.7
	
	22.7
	22.9
	23.7
	

	SD
	3.3
	3.1
	3.3
	
	3.4
	3.1
	2.8
	
	3.3
	3.1
	2.7
	

	Smoking, n (%)
	
	
	
	0.42 
	
	
	
	0.68 
	
	
	
	0.94 

	Never smoker
	304 (41.6)
	60 (41.4)
	20 (52.6)
	
	189 (40.4)
	175 (43.8)
	24 (36.9)
	
	269 (42.2)
	112 (40.0)
	9 (47.4)
	

	Former smoker
	185 (25.3)
	44 (30.3)
	8 (21.1)
	
	127 (27.1)
	101 (25.2)
	16 (24.6)
	
	165 (25.9)
	73 (26.1)
	4 (21.1)
	

	Current smoker
	242 (33.1)
	41 (28.3)
	10 (26.3)
	
	152 (32.5)
	124 (31.0)
	25 (38.5)
	
	203 (31.9)
	95 (33.9)
	6 (31.6)
	

	AFP level, n (%) 
	
	
	
	0.94 
	
	
	
	0.26 
	
	
	
	0.83 

	≤400 ng/mL
	440 (60.3)
	88 (60.7)
	24 (63.2)
	
	289 (61.8)
	235 (58.9)
	45 (69.2)
	
	387 (60.8)
	164 (58.8)
	12 (63.2)
	

	>400 ng/mL
	290 (39.7)
	57 (39.3)
	14 (36.8)
	
	179 (38.2)
	164 (41.1)
	20 (30.8)
	
	250 (39.2)
	115 (41.2)
	7 (36.8)
	

	CRP level, n (%)
	
	
	
	0.49 
	
	
	
	0.98 
	
	
	
	0.77 

	≤3.0 mg/L
	372 (51.0)
	80 (55.2)
	22 (57.9)
	
	244 (52.1)
	208 (52.1)
	33 (50.8)
	
	327 (51.4)
	150 (53.6)
	9 (47.4)
	

	>3.0 mg/L
	358 (49.0)
	65 (44.8)
	16 (42.1)
	
	224 (47.9)
	191 (47.9)
	32 (49.2)
	
	309 (48.6)
	130 (46.4)
	10 (52.6)
	

	Liver damage score*, n (%)
	
	
	
	0.96 
	
	
	
	0.60 
	
	
	
	0.44 

	0
	163 (22.3)
	30 (20.7)
	8 (21.1)
	
	105 (22.4)
	86 (21.5)
	11 (16.9)
	
	135 (21.2)
	63 (22.5)
	6 (31.6)
	

	1~2
	277 (37.9)
	60 (41.4)
	15 (39.5)
	
	168 (35.9)
	161 (40.2)
	27 (41.5)
	
	254 (39.9)
	98 (35.0)
	8 (42.1)
	

	≥3
	291 (39.8)
	55 (37.9)
	15 (39.5)
	
	195 (41.7)
	153 (38.2)
	27 (41.5)
	
	248 (38.9)
	119 (42.5)
	5 (26.3)
	

	BCLC stage, n (%)
	
	
	
	0.77 
	
	
	
	0.86 
	
	
	
	0.81 

	0
	82 (11.2)
	11 (7.6)
	4 (10.5)
	
	53 (11.3)
	38 (9.5)
	7 (10.8)
	
	68 (10.7)
	29 (10.4)
	2 (10.5)
	

	A
	225 (30.8)
	46 (31.7)
	15 (39.5)
	
	140 (29.9)
	133 (33.2)
	21 (32.3)
	
	201 (31.6)
	85 (30.4)
	8 (42.1)
	

	B
	88 (12.0)
	19 (13.1)
	3 (7.9)
	
	56 (12.0)
	47 (11.8)
	5 (7.7)
	
	73 (11.5)
	40 (14.3)
	1 (5.3)
	

	≥C
	336 (46.0)
	69 (47.6)
	16 (42.1)
	
	219 (46.8)
	182 (45.5)
	32 (49.2)
	
	295 (46.3)
	126 (45.0)
	8 (42.1)
	

	Cancer treatment, n (%)
	
	
	
	0.29 
	
	
	
	0.49 
	
	
	
	0.26 

	Hepatectomy/liver transplantation
	309 (42.3)
	69 (47.6)
	21 (55.3)
	
	200 (42.7)
	177 (44.2)
	30 (46.2)
	
	272 (42.7)
	125 (44.6)
	11 (57.9)
	

	Local ablation
	90 (12.3)
	14 (9.7)
	2 (5.3)
	
	58 (12.4)
	45 (11.2)
	5 (7.7)
	
	80 (12.6)
	25 (8.9)
	3 (15.8)
	

	Hepatic arterial intervention
	290 (39.7)
	57 (39.3)
	15 (39.5)
	
	191 (40.8)
	154 (38.5)
	24 (36.9)
	
	254 (39.9)
	116 (41.4)
	3 (15.8)
	

	Other treatments† 
	42 (5.7)
	5 (3.4)
	0 (0.0)
	
	19 (4.1)
	24 (6.0)
	6 (9.2)
	
	31 (4.9)
	14 (5.0)
	2 (10.5)
	

	Serum folate, ng/mL, median (P25, P75)
	6.83 (5.20, 9.15)
	6.80 (5.20, 8.94)
	8.40 (5.46, 9.74)
	0.22 
	6.88 (5.34, 9.17)
	6.82 (5.02, 9.20)
	7.30 (5.29, 9.07)
	0.76
	6.71 (5.20, 9.06)
	7.21 (5.43, 9.42)
	5.88 (5.19, 7.73)
	0.14 


Abbreviations: AFP, α-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; BMI, body mass index; CRP, C-reactive protein; MTR, 5-methyltetrahydrofolate-homocysteine methyltransferase; MTRR, 5-methyltetrahydrofolate-homocysteine methyltransferase reductase; P25, the 25th percentile; P75, the 75th percentile; SD: standard deviation.
* A summary score of the number of abnormal laboratory-defined values for six liver function tests: alanine aminotransferase > 50 U/L, aspartate aminotransferase > 40 U/L, γ-glutaryl-transferase > 60 U/L, alkaline phosphatase > 150 U/L, albumin < 40 g/L and total bilirubin > 20.5 μmol/L, ranging from 0 to 6.
† Including radiation therapy and systemic treatment (e.g., molecular targeted therapy, systemic chemotherapy, traditional Chinese medication).


Supplementary Table 4. Association of MTHFR, MTR, and MTRR genetic polymorphisms with survival outcomes among patients with hepatocellular carcinoma after restricting the analytic population to male participants in the Guangdong Liver Cancer Cohort study
	Genetic model
	Genotype
	Liver cancer-specific survival
	Overall survival

	
	
	Deaths/
total
	HR (95% CI)
	Deaths/
total
	HR (95% CI)

	
	
	
	Model 1*
	Model 2†
	Model 3‡
	
	Model 1*
	Model 2†
	Model 3‡

	MTHFR rs1801133
	
	
	
	
	
	
	

	Co-dominant
	CC
	195/463
	1 (ref)
	1 (ref)
	1 (ref)
	179/463
	1 (ref)
	1 (ref)
	1 (ref)

	
	CT
	132/305
	1.02 (0.81,1.28)
	1.01 (0.80,1.28)
	1.19 (0.94,1.51)
	121/305
	1.02 (0.82,1.27)
	1.01 (0.81,1.26)
	1.19 (0.95,1.50)

	
	TT
	21/57
	0.78 (0.48,1.25)
	0.79 (0.49,1.27)
	1.15 (0.71,1.85)
	19/57
	0.79 (0.50,1.23)
	0.80 (0.51,1.26)
	1.09 (0.68,1.74)

	Dominant
	CT+TT vs CC
	-
	0.98 (0.78,1.22)
	0.97 (0.78,1.22)
	1.19 (0.94,1.49)
	-
	0.98 (0.79,1.21)
	0.98 (0.79,1.21)
	1.18 (0.95,1.47)

	Additive
	Per T allele
	-
	0.95 (0.79,1.13)
	0.95 (0.79,1.13)
	1.13 (0.94,1.35)
	-
	0.95 (0.80,1.12)
	0.95 (0.80,1.13)
	1.12 (0.94,1.33)

	MTHFR rs1801131
	
	
	
	
	
	
	

	Co-dominant
	AA
	201/481
	1 (ref)
	1 (ref)
	1 (ref)
	189/481
	1 (ref)
	1 (ref)
	1 (ref)

	
	AC
	136/324
	0.95 (0.75,1.19)
	0.97 (0.77,1.22)
	0.99 (0.79,1.26)
	121/324
	1.00 (0.80,1.24)
	1.02 (0.82,1.27)
	1.06 (0.85,1.33)

	
	CC
	18/36
	1.15 (0.69,1.92)
	1.12 (0.67,1.88)
	1.00 (0.59,1.69)
	16/36
	1.23 (0.76,1.98)
	1.20 (0.74,1.95)
	1.07 (0.65,1.76)

	Dominant
	AC+CC vs AA
	-
	0.97 (0.78,1.21)
	0.98 (0.79,1.23)
	0.99 (0.79,1.24)
	-
	1.02 (0.83,1.26)
	1.04 (0.84,1.29)
	1.06 (0.86,1.32)

	Additive
	Per C allele
	-
	1.00 (0.83,1.20)
	1.01 (0.83,1.21)
	1.00 (0.83,1.20)
	-
	1.04 (0.87,1.25)
	1.05 (0.88,1.26)
	1.05 (0.88,1.25)

	MTHFR rs2274976
	
	
	
	
	
	
	

	Co-dominant
	GG
	274/645
	1 (ref)
	1 (ref)
	1 (ref)
	256/645
	1 (ref)
	1 (ref)
	1 (ref)

	
	GA
	78/190
	0.91 (0.69,1.19)
	0.94 (0.72,1.24)
	0.95 (0.72,1.24)
	67190
	0.99 (0.77,1.27)
	1.02 (0.79,1.32)
	1.03 (0.79,1.33)

	
	AA
	5/10
	1.29 (0.53,3.12)
	1.14 (0.47,2.78)
	2.23 (0.90,5.58)
	5/10
	1.21 (0.50,2.93)
	1.06 (0.43,2.58)
	1.98 (0.80,4.93)

	Dominant
	GA+AAvs GG
	-
	0.93 (0.71,1.21)
	0.95 (0.73,1.24)
	0.98 (0.75,1.29)
	-
	1.00 (0.78,1.28)
	1.02 (0.80,1.31)
	1.06 (0.82,1.36)

	Additive
	Per A allele
	-
	0.96 (0.75,1.22)
	0.97 (0.76,1.24)
	1.03 (0.80,1.32)
	-
	1.01 (0.81,1.27)
	1.02 (0.82,1.28)
	1.09 (0.86,1.38)

	MTR rs1805087
	
	
	
	
	
	
	

	Co-dominant
	AA
	277/648
	1 (ref)
	1 (ref)
	1 (ref)
	252/648
	1 (ref)
	1 (ref)
	1 (ref)

	
	AG
	52/126
	1.05 (0.77,1.42)
	1.05 (0.77,1.43)
	1.26 (0.92,1.73)
	49/126
	1.01 (0.75,1.36)
	1.02 (0.76,1.37)
	1.22 (0.90,1.65)

	
	GG
	11/33
	0.79 (0.43,1.44)
	0.79 (0.43,1.45)
	1.23 (0.66,2.27)
	11/33
	0.72 (0.39,1.31)
	0.73 (0.40,1.35)
	1.13 (0.61,2.08)

	Dominant
	AG+GG vs AA
	-
	0.99 (0.74,1.31)
	0.99 (0.75,1.32)
	1.26 (0.94,1.68)
	-
	0.94 (0.72,1.24)
	0.95 (0.72,1.25)
	1.20 (0.90,1.59)

	Additive
	Per G allele
	-
	0.96 (0.77,1.19)
	0.96 (0.77,1.20)
	1.18 (0.94,1.48)
	-
	0.92 (0.74,1.14)
	0.93 (0.75,1.15)
	1.13 (0.91,1.41)

	MTRR rs1801394
	
	
	
	
	
	
	

	Co-dominant
	AA
	175/407
	1 (ref)
	1 (ref)
	1 (ref)
	155/407
	1 (ref)
	1 (ref)
	1 (ref)

	
	AG
	145/360
	0.97 (0.77,1.23)
	1.00 (0.79,1.26)
	0.86 (0.68,1.09)
	136/360
	0.91 (0.73,1.14)
	0.94 (0.75,1.17)
	0.79 (0.63,1.00)

	
	GG
	25/56
	1.11 (0.72,1.71)
	1.05 (0.68,1.63)
	0.94 (0.60,1.45)
	24/56
	1.02 (0.67,1.56)
	0.96 (0.63,1.46)
	0.86 (0.56,1.32)

	Dominant
	AG+GG vs AA
	-
	0.99 (0.80,1.24)
	1.00 (0.80,1.25)
	0.87 (0.70,1.09)
	-
	0.93 (0.75,1.15)
	0.94 (0.76,1.16)
	0.80 (0.65,1.00)

	Additive
	Per G allele
	-
	1.02 (0.85,1.21)
	1.01 (0.85,1.21)
	0.92 (0.76,1.10)
	-
	0.96 (0.81,1.14)
	0.96 (0.81,1.14)
	0.86 (0.72,1.03)

	MTRR rs10380
	
	
	
	
	
	
	

	Co-dominant
	CC
	228/563
	1 (ref)
	1 (ref)
	1 (ref)
	210/563
	1 (ref)
	1 (ref)
	1 (ref)

	
	CT
	114/247
	1.13 (0.89,1.43)
	1.13 (0.89,1.43)
	1.15 (0.90,1.46)
	103/247
	1.15 (0.92,1.44)
	1.15 (0.92,1.44)
	1.18 (0.94,1.49)

	
	TT
	7/17
	1.21 (0.57,2.57)
	1.36 (0.64,2.89)
	1.90 (0.87,4.18)
	7/17
	1.12 (0.53,2.39)
	1.24 (0.58,2.64)
	1.76 (0.81,3.84)

	Dominant
	CT+TT vs CC
	-
	1.14 (0.90,1.43)
	1.14 (0.91,1.44)
	1.18 (0.93,1.49)
	-
	1.15 (0.92,1.44)
	1.15 (0.93,1.44)
	1.21 (0.96,1.51)

	Additive
	Per T allele
	-
	1.12 (0.91,1.38)
	1.14 (0.92,1.40)
	1.20 (0.96,1.49)
	-
	1.13 (0.92,1.38)
	1.14 (0.93,1.39)
	1.21 (0.99,1.49)


Abbreviations: CI, confidence interval; HR, hazard ratio; MTHFR, methylenetetrahydrofolate reductase; MTR, 5-methyltetrahydrofolate-homocysteine methyltransferase; MTRR, 5-methyltetrahydrofolate-homocysteine methyltransferase reductase; ref, reference.
* Crude model.
† Adjusted for age at diagnosis (continuous), sex (women, men), BMI (< 18.5, 18.5~24.0, 24.0~28.0, ≥ 28.0 kg/m2), smoking status (never, former, current). 
‡ Additionally adjusted for α-fetoprotein levels (≤ 400 ng/mL, > 400 ng/mL), C-reactive protein levels (≤ 3.0 mg/L, > 3.0 mg/L), liver damage score (0, 1~2, ≥ 3), BCLC stage (0, A, B, C), and cancer treatment (hepatectomy/liver transplantation, local ablation, hepatic arterial intervention, other treatments).

Supplementary Table 5. Effect modification of combined folate metabolism-related gene polymorphisms on the association of sex-specific quartiles of serum folate levels with liver cancer-specific and overall survival among patients with hepatocellular carcinoma
	Combined folate metabolism-related genes
polymorphisms
	Serum folate levels*
	Liver cancer-specific survival
	Overall survival

	
	
	Deaths/total
	Adjusted HR (95% CI)†
	P-interaction§
	Deaths/total
	Adjusted HR (95% CI)†
	P-interaction§

	No. of protective alleles across six SNPs|| 
	0.06
	
	
	0.08

	2-8
	
	
	
	
	
	
	

	
	Q1
	41/102
	1 (ref)
	
	44/102
	1 (ref)
	

	
	Q2
	33/94
	0.65 (0.40, 1.06)
	
	37/94
	0.69 (0.44, 1.10)
	

	
	Q3
	26/108
	0.80 (0.47, 1.34)
	
	31/108
	0.85 (0.52, 1.39)
	

	
	Q4
	41/100
	1.16 (0.72, 1.86)
	
	44/100
	1.19 (0.75, 1.88)
	

	
	P-trend‡ 
	-
	0.28
	
	-
	0.24
	

	9-12
	
	
	
	
	
	
	

	
	Q1
	61/114
	1 (ref)
	
	64/114
	1 (ref)
	

	
	Q2
	47/122
	0.84 (0.56, 1.25)
	
	51/122
	0.87 (0.59, 1.29)
	

	
	Q3
	35/108
	0.62 (0.40, 0.97)
	
	39/108
	0.66 (0.43, 1.02)
	

	
	Q4
	38/116
	0.59 (0.38, 0.91)
	
	42/116
	0.62 (0.41, 0.94)
	

	
	P-trend‡
	-
	0.010
	
	-
	0.015
	


Abbreviations: CI, confidence interval; HR, hazard ratio; ref, reference; Q1, first quartile; Q2, second quartile; Q3, third quartile; Q4, fourth quartile.
* Sex-specific quartiles of serum folate levels: women: Q1: ≤ 6.65 ng/mL, Q2: 6.65~8.97 ng/mL, Q3: 8.97~11.00 ng/mL, Q4: > 11.00ng/mL; men: Q1: ≤ 5.03 ng/mL, Q2: 5.03~6.70 ng/mL, Q3: 6.70~8.88 ng/mL, Q4: >8.88 ng/mL.
† Adjusted for age at diagnosis (continuous), sex (women, men), BMI (< 18.5, 18.5~24.0, 24.0~28.0, ≥ 28.0 kg/m2), smoking status (never, former, current), α-fetoprotein level (≤ 400 ng/mL, > 400 ng/mL), C-reactive protein level (≤ 3.0 mg/L, > 3.0 mg/L), liver damage score (0, 1~2, ≥3), BCLC stage (0, A, B, C), and cancer treatment (hepatectomy/liver transplantation, local ablation, hepatic arterial intervention, other treatments).
‡ Test the trend against a variable containing the median of each interquartile.
§ The likelihood ratio test was used to evaluate the interaction term.
|| The C allele of the rs1801133 polymorphism, the A allele of the rs1801131 polymorphism, the G allele of the rs2274976 polymorphism, the A allele of the rs1805087 polymorphism, the G allele of the rs1801394 polymorphism, and the C allele of the rs10380 polymorphism were considered protective.


[image: Figure 2. Flow chart of participant selection from the Guangdong Liver Cancer Cohort study.]
Supplementary Figure 1. Flow chart of participant selection from the Guangdong Liver Cancer Cohort study. 
Abbreviations: HCC, hepatocellular carcinoma; ICC, intrahepatic cholangiocarcinoma; MTHFR, methylenetetrahydrofolate reductase; MTR, 5-methyltetrahydrofolate-homocysteine methyltransferase; MTRR, 5-methyltetrahydrofolate-homocysteine methyltransferase reductase; PLC, primary liver cancer; SNP, single nucleotide polymorphism.
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