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Table S1. Demographic and clinical characteristics of the patients based on CSVD burden score in CNSR-III Study (Wardlaw criteria).
	Characteristics
	CSVD=0
(n=1575)
	CSVD>0
(n=3165)
	P value

	Demographic data
	
	
	

	Age (yr); mean±SD
	58.7±11.4
	63.9±10.6
	< 0.001

	Male, n (%)
	1015 (64.4)
	2231 (70.5)
	< 0.001

	Risk factors, n (%)
	
	
	

	Diabetes 
	353 (22.4)
	734 (23.2)
	0.55

	Hypertension 
	796 (50.5)
	2213 (69.9)
	< 0.001

	Current smoking, n (%)
	546 (34.7)
	972 (30.7)
	0.01

	Current drinking, n (%)
	218 (13.8)
	469 (14.8)
	0.37

	History of dyslipidemia
	118 (7.5)
	280 (8.8)
	0.11

	History of heart disease
	229 (14.5)
	455 (14.4)
	0.88

	Laboratory data, mean ± SD
	
	
	

	Fast blood glucose, mmol/L
	6.4±2.7
	6.4±2.5
	0.15

	Homocysteine
	18.0±11.8
	20.7±13.3
	< 0.001

	Medication, n (%)
	
	
	

	Antihypertensive
	527 (33.5)
	1636 (51.7)
	< 0.001

	Lipid lowering
	122 (7.7)
	436 (13.8)
	< 0.001

	Antiplatelet
	176 (11.2)
	695 (22.0)
	< 0.001

	Antidiabetic
	266 (16.9)
	560 (17.7)
	0.49

	Anticoagulant
	13 (0.8)
	19 (0.6)
	0.37

	CSVD burden score
	
	
	

	Score=0
	1575 (100.0)
	
	

	Score=1
	-
	1407 (44.5)
	

	Score=2
	-
	982 (31.0)
	

	Score=3
	-
	577 (18.2)
	

	Score=4
	-
	199 (6.3)
	


CSVD, cerebral small vessel disease; SD, standard deviation 









Table S2. Demographic and clinical characteristics of the patients based on modified CSVD burden score (Rothwell criteria)
	Characteristics
	CSVD=0
(n=1257)
	CSVD>0
(n=3483)
	P value

	Demographic
	
	
	

	Age (yr); mean±SD
	57.3±11.2
	64.0±10.6
	< 0.001

	Male, n (%)
	839 (66.7)
	2407 (69.1)
	0.12

	Risk factors, n (%)
	
	
	

	Diabetes 
	275 (21.9)
	812 (23.3)
	0.30

	Hypertension 
	627 (49.9)
	2382 (68.4)
	< 0.001

	Current smoking, n (%)
	463 (36.8)
	1055 (30.3)
	< 0.001

	Current drinking, n (%)
	185 (14.7)
	502 (14.4)
	0.79

	History of dyslipidemia
	98 (7.8)
	300 (8.6)
	0.37

	History of heart disease
	159 (12.6)
	525 (15.1)
	0.04

	Laboratory data, mean±SD
	
	
	

	Fast blood glucose, mmol/L
	6.4±2.8
	6.4±2.5
	0.14

	Homocysteine
	18.1±11.7
	20.5±13.3
	< 0.001

	Medication, n (%)
	
	
	

	Antihypertensive
	408 (32.5)
	1755 (50.4)
	< 0.001

	Lipid lowering
	90 (7.2)
	468 (13.4)
	< 0.001

	Antiplatelet
	122 (9.7)
	749 (21.5)
	< 0.001

	Antidiabetic
	209 (16.6)
	617 (17.7)
	0.38

	Anticoagulant
	10 (0.8)
	22 (0.6)
	0.54

	CSVD burden score (Rothwell)
	
	
	

	Score=0
	1257 (100.0)
	
	

	Score=1
	-
	1278 (36.7)
	

	 Score=2
	-
	1014 (29.1)
	

	 Score=3
	-
	618 (17.7)
	

	 Score=4
	-
	356 (10.2)
	

	 Score=5
	-
	177 (5.1)
	

	 Score=6
	-
	40 (1.2)
	


CSVD, cerebral small vessel disease; SD, standard deviation 











Table S3. AQP4 SNPs in CNSR-III study
	No.
	SNP
	Location
	RA
	EA
	EAF

	1
	rs628426
	chr18:26777073
	C
	A
	0.26

	2
	rs11875420
	chr18:26777372
	T
	G
	0.40

	3
	rs616290
	chr18:26777489
	G
	T
	0.49

	4
	rs615909
	chr18:26777522
	A
	C
	0.49

	5
	rs117461298
	chr18:26777741
	T
	G 
	0.06

	6
	rs511651
	chr18:26777772
	T
	C
	0.17

	7
	rs200207397
	chr18:26777807
	C
	T
	0.03

	8
	rs1222330383
	chr18:26852359
	C
	T
	0.02

	9
	rs7240333
	chr18:26852848
	C
	T
	0.01

	10
	rs61327137
	chr18:26853554
	T
	C
	0.03

	11
	rs73945975
	chr18:26854315
	T
	C
	0.03

	12
	rs14393
	chr18:26855248
	G
	T
	0.38

	13
	rs1058424
	chr18:26855581
	A
	T
	0.39

	14
	rs335929
	chr18:26855623
	A
	C
	0.40

	15
	rs3763043
	chr18:26855854
	C
	T
	0.38

	16
	rs68006382
	chr18:26856555
	A
	G
	0.39

	17
	rs335930
	chr18:26856961
	A
	C
	0.43

	18
	rs71353406
	chr18:26858718
	C
	A
	0.38

	19
	rs335931
	chr18:26859108
	A
	G
	0.41

	20
	rs74482576
	chr18:26859785
	A
	G
	0.03

	21
	rs455671
	chr18:26862092
	A
	G
	0.39

	22
	rs63514
	chr18:26863457
	C
	T
	0.38

	23
	rs162009
	chr18:26864250
	G
	A
	0.38

	24
	rs3763040
	chr18:26864410
	G
	A
	0.15

	25
	rs4800773
	chr18:26865017
	G
	A
	0.16

	26
	rs162008
	chr18:26865728
	C
	T
	0.38

	27
	rs162005
	chr18:26867822
	A
	G
	0.32

	28
	rs162004
	chr18:26867972
	G
	C
	0.35

	29
	rs11662318
	chr18:26869056
	C
	T
	0.03

	30
	rs151245
	chr18:26869085
	T
	G
	0.39

	31
	rs151246
	chr18:26869139
	G
	T
	0.32

	32
	rs76651967
	chr18:26869802
	C
	T
	0.04

	33
	rs491148
	chr18:26869803
	A
	G
	0.07

	34
	chr18_26869996
	chr18:26869996
	T
	A
	0.03

	35
	rs163060
	chr18:26894045
	T
	C
	0.42

	36
	rs12963431
	chr18:26894221
	C
	T
	0.22

	37
	rs163059
	chr18:26894303
	A
	T
	0.42


SNP, single nucleotide polymorphism; RA, reference allele; EA, effect allele; EAF, effect allele frequency



Table S4. Association between AQP4 SNPs and CSVD presence (Wardlaw criteria)
	SNP
	Genotype
	Frequency, n (%)
	CSVD (Wardlaw)

	
	
	CSVD=0
n = 1575
	CSVD>0
n = 3165
	Model 1*
	
	Model 2†
	

	
	
	
	
	OR (95% CI)
	P value
	P_FDR
	OR (95% CI)
	P value
	P_FDR

	rs628426
	C/C
	852(54.1)
	1171(54.1)
	1.00 (0.89-1.13)
	0.98
	0.98
	1.00 (0.88-1.13)
	0.96
	0.99

	
	C/A+A/A
	723(45.9)
	1454(45.9)
	
	
	
	
	
	

	rs11875420
	T/T
	556(35.3)
	1153(36.4)
	0.95 (0.84-1.08)
	0.45
	0.67
	0.96 (0.84-1.09)
	0.51
	0.67

	
	T/G+G/G
	1019(64.7)
	2012(63.6)
	
	
	
	
	
	

	rs616290
	G/G
	429(27.2)
	818(25.8)
	1.07 (0.94-1.23)
	0.30
	0.50
	1.09 (0.94-1.25)
	0.25
	0.45

	
	G/T+T/T
	1146(72.8)
	2347(74.2)
	
	
	
	
	
	

	rs615909
	A/A
	427(27.1)
	814(25.7)
	1.07 (0.94-1.23)
	0.30
	0.50
	1.09 (0.94-1.25)
	0.26
	0.45

	
	A/C+C/C
	1148(72.9)
	2351(74.3)
	
	
	
	
	
	

	rs117461298
	T/T
	1382(87.7)
	2780(87.8)
	0.99 (0.82-1.19)
	0.93
	0.98
	0.98 (0.81-1.18)
	0.82
	0.95

	
	T/G+G/G
	193(12.3)
	385(12.2)
	
	
	
	
	
	

	rs511651
	T/T
	1066(67.7)
	2175(68.7)
	0.95 (0.84-1.09)
	0.47
	0.67
	0.95 (0.83-1.08)
	0.41
	0.63

	
	T/C+C/C
	509(32.3)
	990(31.3)
	
	
	
	
	
	

	rs200207397
	C/C
	1481(94.0)
	2971(93.9)
	1.03 (0.80-1.33)
	0.83
	0.98
	1.07 (0.82-1.39)
	0.62
	0.76

	
	C/T+T/T
	94(6.0)
	194(6.1)
	
	
	
	
	
	

	rs1222330383
	C/C
	1522(96.6)
	3077(97.2)
	0.82 (0.58-1.16)
	0.27
	0.48
	0.81 (0.57-1.16)
	0.24
	0.45

	
	C/T+T/T
	53(3.4)
	88(2.8)
	
	
	
	
	
	

	rs7240333
	C/C
	1533(97.3)
	3097(97.9)
	0.80 (0.54-1.18)
	0.27
	0.48
	0.80 (0.53-1.19)
	0.27
	0.45

	
	C/T+T/T
	42(2.7)
	68(2.1)
	
	
	
	
	
	

	rs61327137
	T/T
	1476(93.7)
	2972(93.9)
	0.97 (0.75-1.24)
	0.80
	0.98
	0.99 (0.76-1.28)
	0.93
	0.99

	
	T/C+C/C
	99(6.3)
	193(6.1)
	
	
	
	
	
	

	rs73945975
	T/T
	1476(93.7)
	2969(93.8)
	0.98 (0.77-1.26)
	0.90
	0.98
	1.01 (0.78-1.30)
	0.95
	0.99

	
	T/C+C/C
	99(6.3)
	196(6.2)
	
	
	
	
	
	

	rs14393
	G/G
	575(36.5)
	1242(39.2)
	0.89 (0.79-1.01)
	0.07
	0.21
	0.90 (0.79-1.02)
	0.09
	0.28

	
	G/T+T/T
	1000(63.5)
	1923(60.8)
	
	
	
	
	
	

	rs1058424
	A/A
	539(34.2)
	1170(37.0)
	0.89 (0.78-1.01)
	0.06
	0.21
	0.89 (0.78-1.02)
	0.08
	0.28

	
	A/T+T/T
	1036(65.8)
	1995(63.0)
	
	
	
	
	
	

	rs335929
	A/A
	590(37.5)
	1093(34.5)
	1.14(1.001-1.29)
	0.047
	0.21
	1.14 (1.00-1.30)
	0.05
	0.28

	
	A/C+C/C
	985(62.5)
	2072(65.5)
	
	
	
	
	
	

	rs3763043
	C/C
	576(36.6)
	1243(39.3)
	0.89 (0.79-1.01)
	0.07
	0.21
	0.90 (0.79-1.02)
	0.09
	0.28

	
	C/T+T/T
	999(63.4)
	1922(60.7)
	
	
	
	
	
	

	rs68006382
	A/A
	537(34.1)
	1162(36.7)
	0.89 (0.79-1.01)
	0.08
	0.21
	0.89 (0.78-1.02)
	0.09
	0.28

	
	A/G+G/G
	1038(65.9)
	2003(63.3)
	
	
	
	
	
	

	rs335930
	A/A
	543(34.5)
	1002(31.7)
	1.14 (1.00-1.29)
	0.051
	0.21
	1.15 (1.01-1.32)
	0.03
	0.28

	
	A/C+C/C
	1032(65.5)
	2163(68.3)
	
	
	
	
	
	

	rs71353406
	C/C
	574(36.4)
	1244(39.3)
	0.89 (0.78-1.00)
	0.057
	0.21
	0.89 (0.78-1.01)
	0.08
	0.28

	
	C/A+A/A
	1001(63.6)
	1921(60.7)
	
	
	
	
	
	

	rs335931
	A/A
	579(36.8)
	1066(33.7)
	1.15 (1.01-1.30)
	0.04
	0.21
	1.14 (1.01-1.30)
	0.04
	0.28

	
	A/G+G/G
	996(63.2)
	2099(66.3)
	
	
	
	
	
	

	rs74482576
	A/A
	1476(93.7)
	2970(93.8)
	0.98 (0.76-1.26)
	0.87
	0.98
	1.001(0.77-1.30)
	0.99
	0.99

	
	A/G+G/G
	99(6.3)
	195(6.2)
	
	
	
	
	
	

	rs455671
	A/A
	611(38.8)
	1129(35.7)
	1.14 (1.01-1.30)
	0.04
	0.21
	1.14(1.003-1.30)
	0.04
	0.28

	
	A/G+G/G
	964(61.2)
	2036(64.3)
	
	
	
	
	
	

	rs63514
	C/C
	623(39.6)
	1180(37.3)
	1.10 (0.97-1.25)
	0.13
	0.30
	1.10 (0.97-1.25)
	0.14
	0.35

	
	C/T+T/T
	952(60.4)
	1985(62.7)
	
	
	
	
	
	

	rs162009
	G/G
	646(41.0)
	1205(38.1)
	1.13 (1.00-1.28)
	0.051
	0.21
	1.13(0.996-1.28)
	0.06
	0.28

	
	G/A+A/A
	929(59.0)
	1960(61.9)
	
	
	
	
	
	

	rs3763040
	G/G
	1108(70.3)
	2286(72.2)
	0.91 (0.80-1.04)
	0.18
	0.39
	0.92 (0.80-1.05)
	0.22
	0.45

	
	G/A+A/A
	467(29.7)
	879(27.8)
	
	
	
	
	
	

	rs4800773
	G/G
	1098(69.7)
	2257(71.3)
	0.93 (0.81-1.06)
	0.25
	0.48
	0.93 (0.81-1.07)
	0.29
	0.47

	
	G/A+A/A
	477(30.3)
	908(28.7)
	
	
	
	
	
	

	rs162008
	C/C
	653(41.5)
	1210(38.2)
	1.14 (1.01-1.29)
	0.03
	0.21
	1.14 (1.01-1.30)
	0.04
	0.28

	
	C/T+T/T
	922(58.5)
	1955(61.8)
	
	
	
	
	
	

	rs162005
	A/A
	714(45.3)
	1456(46.0)
	0.97 (0.86-1.10)
	0.66
	0.84
	0.96 (0.85-1.09)
	0.49
	0.67

	
	A/G+G/G
	861(54.7)
	1709(54.0)
	
	
	
	
	
	

	rs162004
	G/G
	642(40.8)
	1353(42.7)
	0.92 (0.82-1.04)
	0.19
	0.39
	0.91 (0.80-1.03)
	0.15
	0.35

	
	G/C+C/C
	933(59.2)
	1812(57.3)
	
	
	
	
	
	

	rs11662318
	C/C
	1459(92.6)
	2979(94.1)
	0.79(0.62-0.999)
	0.049
	0.21
	0.82 (0.64-1.05)
	0.11
	0.29

	
	C/T+T/T
	116(7.4)
	186(5.9)
	
	
	
	
	
	

	rs151245
	T/T
	556(35.3)
	1195(37.8)
	0.90 (0.79-1.02)
	0.10
	0.25
	0.90 (0.79-1.02)
	0.10
	0.28

	
	T/G+G/G
	1019(64.7)
	1970(62.2)
	
	
	
	
	
	

	rs151246
	G/G
	716(45.5)
	1462(46.2)
	0.97 (0.86-1.10)
	0.63
	0.83
	0.95 (0.84-1.08)
	0.46
	0.67

	
	G/T+T/T
	859(54.5)
	1703(53.8)
	
	
	
	
	
	

	rs76651967
	C/C
	1458(92.6)
	2931(92.6)
	0.995(0.79-1.25)
	0.97
	0.98
	1.04 (0.82-1.32)
	0.75
	0.90

	
	C/T+T/T
	117(7.4)
	234(7.4)
	
	
	
	
	
	

	rs491148
	A/A
	1351(85.8)
	2773(87.6)
	0.85 (0.72-1.02)
	0.08
	0.21
	0.89 (0.74-1.07)
	0.22
	0.45

	
	A/G+G/G
	224(14.2)
	392(12.4)
	
	
	
	
	
	

	Chr18_26869996
	T/T
	1477(93.8)
	3021(95.5)
	0.72 (0.55-0.94)
	0.01
	0.21
	0.75 (0.57-0.98)
	0.04
	0.28

	
	T/A
	98(6.2)
	144(4.5)
	
	
	
	
	
	

	rs163060
	T/T
	545(34.6)
	1093(34.5)
	1.00 (0.88-1.14)
	0.96
	0.98
	1.00 (0.88-1.14)
	0.98
	0.99

	
	T/C+C/C
	1030(65.4)
	2072(65.5)
	
	
	
	
	
	

	rs12963431
	C/C
	955(60.6)
	1946(61.5)
	0.97 (0.85-1.09)
	0.57
	0.78
	0.96 (0.84-1.09)
	0.48
	0.67

	
	C/T+T/T
	620(39.4)
	1219(38.5)
	
	
	
	
	
	

	rs163059
	A/A
	541(34.3)
	1053(33.3)
	1.05 (0.92-1.19)
	0.46
	0.67
	1.04 (0.91-1.19)
	0.54
	0.69

	
	A/T+T/T
	1034(65.7)
	2112(66.7)
	
	
	
	
	
	


CSVD, cerebral small vessel disease; OR, odds ratio; P_FDR, false discovery rate-adjusted P value.
*Model 1: Unadjusted.
†Model 2: Adjusted for age and sex.





Table S5. Association between AQP4 SNPs and CSVD presence (Rothwell criteria)
	[bookmark: _Hlk206096319]
SNP
	
Genotype
	Frequency, n (%)
	CSVD (Rothwell)

	
	
	CSVD=0
n = 1257
	CSVD>0
n = 3483
	Model 1*
	
	Model 2†
	

	
	
	
	
	OR (95% CI)
	P value
	P_FDR
	OR (95% CI)
	P value
	P_FDR

	rs628426
	C/C
	683(54.3)
	1880(54.0)
	1.02 (0.89-1.16)
	0.83
	0.96
	1.00 (0.88-1.15)
	0.96
	0.96

	
	C/A+A/A
	574(45.7)
	1603(46.0)
	
	
	
	
	
	

	rs11875420
	T/T
	454(36.1)
	1255(36.0)
	1.00 (0.88-1.15)
	0.96
	[bookmark: OLE_LINK1]>0.999
	1.02 (0.89-1.17)
	0.79
	0.91

	
	T/G+G/G
	803(63.9)
	2228(64.0)
	
	
	
	
	
	

	rs616290
	G/G
	349(27.8)
	898(25.8)
	1.11 (0.96-1.28)
	0.17
	0.57
	1.13 (0.98-1.32)
	0.10
	0.37

	
	G/T+T/T
	908(72.2)
	2585(74.2)
	
	
	
	
	
	

	rs615909
	A/A
	349(27.8)
	892(25.6)
	1.12 (0.97-1.29)
	0.14
	0.57
	1.14 (0.98-1.33)
	0.08
	0.33

	
	A/C+C/C
	908(72.2)
	2591(74.4)
	
	
	
	
	
	

	rs117461298
	T/T
	1104(87.8)
	3058(87.8)
	1.00 (0.82-1.22)
	0.98
	>0.999
	0.99 (0.81-1.21)
	0.94
	0.96

	
	T/G+G/G
	153(12.2)
	425(12.2)
	
	
	
	
	
	

	rs511651
	T/T
	848(67.5)
	2393(68.7)
	0.94 (0.82-1.08)
	0.42
	0.65
	0.94 (0.81-1.08)
	0.38
	0.63

	
	T/C+C/C
	409(32.5)
	1090(31.3)
	
	
	
	
	
	

	rs200207397
	C/C
	1181(94.0)
	3271(93.9)
	1.01 (0.77-1.32)
	0.96
	>0.999
	1.06 (0.80-1.40)
	0.69
	0.85

	
	C/T+T/T
	76(6.0)
	212(6.1)
	
	
	
	
	
	

	rs1222330383
	C/C
	1216(96.7)
	3383(97.1)
	0.88 (0.61-1.27)
	0.48
	0.68
	0.86 (0.58-1.26)
	0.43
	0.63

	
	C/T+T/T
	41(3.3)
	100(2.9)
	
	
	
	
	
	

	rs7240333
	C/C
	1224(97.4)
	3406(97.8)
	0.84 (0.56-1.27)
	0.40
	0.64
	0.85 (0.55-1.30)
	0.45
	0.63

	
	C/T+T/T
	33(2.6)
	77(2.2)
	
	
	
	
	
	

	rs61327137
	T/T
	1188(94.5)
	3260(93.6)
	1.18 (0.89-1.56)
	0.25
	0.58
	1.22 (0.91-1.62)
	0.19
	0.54

	
	T/C+C/C
	69(5.5)
	223(6.4)
	
	
	
	
	
	

	rs73945975
	T/T
	1188(94.5)
	3257(93.5)
	1.20 (0.91-1.58)
	0.21
	0.57
	1.24 (0.93-1.65)
	0.14
	0.47

	
	T/C+C/C
	69(5.5)
	226(6.5)
	
	
	
	
	
	

	rs14393
	G/G
	464(36.9)
	1353(38.8)
	0.92 (0.81-1.05)
	0.23
	0.57
	0.93 (0.81-1.07)
	0.31
	0.63

	
	G/T+T/T
	793(63.1)
	2130(61.2)
	
	
	
	
	
	

	rs1058424
	A/A
	440(35.0)
	1269(36.4)
	0.94 (0.82-1.08)
	0.37
	0.65
	0.95 (0.82-1.09)
	0.46
	0.63

	
	A/T+T/T
	817(65.0)
	2214(63.6)
	
	
	
	
	
	

	rs335929
	A/A
	485(38.6)
	1198(34.4)
	1.20 (1.05-1.37)
	0.008
	0.10
	1.20 (1.05-1.38)
	0.009
	0.15

	
	A/C+C/C
	772(61.4)
	2285(65.6)
	
	
	
	
	
	

	rs3763043
	C/C
	464(36.9)
	1355(38.9)
	0.92 (0.80-1.05)
	0.21
	0.57
	0.93 (0.81-1.06)
	0.28
	0.63

	
	C/T+T/T
	793(63.1)
	2128(61.1)
	
	
	
	
	
	

	rs68006382
	A/A
	438(34.8)
	1261(36.2)
	0.94 (0.82-1.08)
	0.39
	0.65
	0.95 (0.82-1.09)
	0.46
	0.63

	
	A/G+G/G
	819(65.2)
	2222(63.8)
	
	
	
	
	
	

	rs335930
	A/A
	453(36.0)
	1092(31.4)
	1.23 (1.08-1.41)
	0.002
	0.07
	1.26 (1.09-1.45)
	0.001
	0.04

	
	A/C+C/C
	804(64.0)
	2391(68.6)
	
	
	
	
	
	

	rs71353406
	C/C
	462(36.8)
	1356(38.9)
	0.91 (0.80-1.04)
	0.17
	0.57
	0.92 (0.80-1.06)
	0.25
	0.63

	
	C/A+A/A
	795(63.2)
	2127(61.1)
	
	
	
	
	
	

	rs335931
	A/A
	475(37.8)
	1170(33.6)
	1.20 (1.05-1.37)
	0.007
	0.10
	1.20 (1.05-1.38)
	0.009
	0.15

	
	A/G+G/G
	782(62.2)
	2313(66.4)
	
	
	
	
	
	

	rs74482576
	A/A
	1188(94.5)
	3258(93.5)
	1.19 (0.90-1.57)
	0.22
	0.57
	1.23 (0.92-1.64)
	0.16
	0.54

	
	A/G+G/G
	69(5.5)
	225(6.5)
	
	
	
	
	
	

	rs455671
	A/A
	501(39.9)
	1239(35.6)
	1.20 (1.05-1.37)
	0.007
	0.10
	1.20 (1.05-1.38)
	0.01
	0.19

	
	A/G+G/G
	756(60.1)
	2244(64.4)
	
	
	
	
	
	

	rs63514
	C/C
	511(40.7)
	1292(37.1)
	1.16 (1.02-1.33)
	0.03
	0.28
	1.17 (1.02-1.34)
	0.03
	0.32

	
	C/T+T/T
	746(59.3)
	2191(62.9)
	
	
	
	
	
	

	rs162009
	G/G
	531(42.2)
	1320(37.9)
	1.20 (1.05-1.37)
	0.007
	0.10
	1.20 (1.05-1.38)
	0.008
	0.15

	
	G/A+A/A
	726(57.8)
	2163(62.1)
	
	
	
	
	
	

	rs3763040
	G/G
	900(71.6)
	2494(71.6)
	1.00 (0.87-1.15)
	>0.999
	>0.999
	1.02 (0.88-1.18)
	0.82
	0.92

	
	G/A+A/A
	357(28.4)
	989(28.4)
	
	
	
	
	
	

	rs4800773
	G/G
	891(70.9)
	2464(70.7)
	1.01 (0.87-1.16)
	0.93
	>0.999
	1.02 (0.88-1.18)
	0.78
	0.91

	
	G/A+A/A
	366(29.1)
	1019(29.3)
	
	
	
	
	
	

	rs162008
	C/C
	535(42.6)
	1328(38.1)
	1.20 (1.06-1.37)
	0.006
	0.10
	1.21 (1.05-1.38)
	0.007
	0.15

	
	C/T+T/T
	722(57.4)
	2155(61.9)
	
	
	
	
	
	

	rs162005
	A/A
	570(45.3)
	1600(45.9)
	0.98 (0.86-1.11)
	0.72
	0.87
	0.95 (0.83-1.09)
	0.46
	0.63

	
	A/G+G/G
	687(54.7)
	1883(54.1)
	
	
	
	
	
	

	rs162004
	G/G
	516(41.1)
	1479(42.5)
	0.94 (0.83-1.08)
	0.38
	0.65
	0.93 (0.81-1.06)
	0.26
	0.63

	
	G/C+C/C
	741(58.9)
	2004(57.5)
	
	
	
	
	
	

	rs11662318
	C/C
	1169(93.0)
	3269(93.9)
	0.87 (0.67-1.12)
	0.29
	0.61
	0.92 (0.70-1.20)
	0.54
	0.77

	
	C/T+T/T
	88(7.0)
	214(6.1)
	
	
	
	
	
	

	rs151245
	T/T
	448(35.6)
	1303(37.4)
	0.93 (0.81-1.06)
	0.27
	0.61
	0.92 (0.80-1.06)
	0.23
	0.63

	
	T/G+G/G
	809(64.4)
	2180(62.6)
	
	
	
	
	
	

	rs151246
	G/G
	570(45.3)
	1608(46.2)
	0.97 (0.85-1.10)
	0.62
	0.86
	0.94 (0.82-1.08)
	0.38
	0.63

	
	G/T+T/T
	687(54.7)
	1875(53.8)
	
	
	
	
	
	

	rs76651967
	C/C
	1170(93.1)
	3219(92.4)
	1.10 (0.86-1.42)
	0.44
	0.65
	1.17 (0.90-1.52)
	0.25
	0.63

	
	C/T+T/T
	87(6.9)
	264(7.6)
	
	
	
	
	
	

	rs491148
	A/A
	1089(86.6)
	3035(87.1)
	0.96 (0.79-1.16)
	0.65
	0.87
	1.02 (0.83-1.24)
	0.87
	0.92

	
	A/G+G/G
	168(13.4)
	448(12.9)
	
	
	
	
	
	

	Chr18_26869996
	T/T
	1176(93.6)
	3322(95.4)
	0.70 (0.53-0.93)
	0.01
	0.12
	0.74 (0.55-0.98)
	0.04
	0.34

	
	T/A
	81(6.4)
	161(4.6)
	
	
	
	
	
	

	rs163060
	T/T
	438(34.8)
	1200(34.5)
	1.02 (0.89-1.17)
	0.80
	0.95
	1.01 (0.88-1.17)
	0.86
	0.92

	
	T/C+C/C
	819(65.2)
	2283(65.5)
	
	
	
	
	
	

	rs12963431
	C/C
	765(60.9)
	2136(61.3)
	0.98 (0.86-1.12)
	0.77
	0.95
	0.96 (0.84-1.11)
	0.60
	0.77

	
	C/T+T/T
	492(39.1)
	1347(38.7)
	
	
	
	
	
	

	rs163059
	A/A
	437(34.8)
	1157(33.2)
	1.07 (0.94-1.23)
	0.32
	0.64
	1.06 (0.92-1.22)
	0.40
	0.63

	
	A/T+T/T
	820(65.2)
	2326(66.8)
	
	
	
	
	
	


CSVD, cerebral small vessel disease; OR, odds ratio; P_FDR, false discovery rate-adjusted P value.
*Model 1: Unadjusted.
†Model 2: Adjusted for age and sex.






Table S6. Demographic and clinical characteristics of the patients based on CSVD burden score in PRECISE Study.
	Characteristics
	CSVD=0
(n = 2035)
	CSVD>0
(n = 883)
	P value

	Demographic data

	Age (yr); mean±SD
	59.8±6.1
	64.6±6.7
	< 0.001

	Male, n (%)
	901 (44.3)
	461 (52.2)
	< 0.001

	Risk factors, n (%)

	Diabetes 
	393 (19.3)
	242 (27.4)
	< 0.001

	Hypertension 
	739 (36.3)
	514 (58.2)
	< 0.001

	Current smoking, n (%)
	422 (20.7)
	179 (20.3)
	0.78

	Current drinking, n (%)
	364 (17.9)
	186 (21.1)
	0.04

	History of dyslipidemia
	395 (19.4)
	187 (21.2)
	0.27

	History of heart disease
	146 (7.2)
	93 (10.5)
	0.002

	Laboratory data, mean±SD

	Fast blood glucose, mmol/L
	5.9±1.3
	6.2±2.0
	< 0.001

	Homocysteine
	11.6±6.0
	12.7±6.1
	< 0.001

	Medication, n (%)

	Antihypertensive
	433 (21.3)
	348 (39.4)
	< 0.001

	Lipid lowering
	65 (3.2)
	46 (5.2)
	0.01

	Antiplatelet
	39 (1.9)
	36 (4.1)
	0.001

	Antidiabetic
	150 (7.4)
	111 (12.6)
	< 0.001

	Anticoagulant
	1 (0.05)
	3 (0.3)
	0.051

	CSVD burden score (Wardlaw)
	
	

	Score=0
	2035 (100.0)
	
	

	Score=1
	-
	644 (72.9)
	

	Score=2
	-
	163 (18.5)
	

	Score=3
	-
	52 (5.9)
	

	Score=4
	-
	24 (2.7)
	


CSVD, cerebral small vessel disease; SD, standard deviation 









Table S7. Demographic and clinical characteristics of the patients based on modified CSVD burden score in PRECISE Study.
	Characteristics
	CSVD=0
(n = 1724)
	CSVD>0
(n = 1194)
	P value

	Demographic

	Age (yr); mean±SD
	59.5±6.1
	63.8±6.7
	< 0.001

	Male, n (%)
	785 (45.5)
	577 (48.3)
	0.14

	Risk factors, n (%)

	Diabetes 
	319 (18.5)
	316 (26.5)
	< 0.001

	Hypertension 
	589 (34.2)
	664 (55.6)
	< 0.001

	Current smoking, n (%)
	368 (21.3)
	233 (19.5)
	0.23

	Current drinking, n (%)
	312 (18.1)
	238 (19.9)
	0.21

	History of dyslipidemia
	352 (20.4)
	964 (19.3)
	0.44

	History of heart disease
	119 (6.9)
	120 (10.1)
	0.002

	Laboratory data, mean±SD

	Fast blood glucose, mmol/L
	5.8±1.3
	6.1±1.9
	< 0.001

	Homocysteine
	11.4±5.2
	12.7±7.1
	< 0.001

	Medication, n (%)

	Antihypertensive
	337 (19.5)
	444 (37.2)
	< 0.001

	Lipid lowering
	52 (3.0)
	59 (4.9)
	0.01

	Antiplatelet
	28 (1.6)
	47 (3.9)
	< 0.001

	Antidiabetic
	118 (6.8)
	143 (12.0)
	< 0.001

	Anticoagulant
	1 (0.06)
	3 (0.3)
	0.17

	CSVD burden score (Rothwell)
	
	
	

	Score=0
	1724 (100.0)
	
	

	Score=1
	-
	870 (29.8)
	

	 Score=2
	-
	211 (17.7)
	

	 Score=3
	-
	75 (6.3)
	

	 Score=4
	-
	25 (2.1)
	

	 Score=5
	-
	8 (0.7)
	

	 Score=6
	-
	5 (0.4)
	


CSVD, cerebral small vessel disease; SD, standard deviation.








Table S8. Association between AQP4 SNPs and CSVD presence (Wardlaw criteria)
	SNP
	Genotype
	Frequency, n (%)
	CSVD (Wardlaw)

	
	
	CSVD=0
	CSVD>0
	Model 1*
	
	Model 2†
	

	
	
	
	
	OR (95% CI)
	P value
	P_FDR
	OR (95% CI)
	P value
	P_FDR

	rs335929
	A/A
	763 (37.5)
	329 (37.3)
	1.01 (0.86-1.19)
	0.90
	>0.999
	1.04 (0.87-1.23)
	0.68
	0.84

	
	A/C+C/C
	1269 (62.5)
	553 (62.7)
	
	
	
	
	
	

	rs335930
	A/A
	713 (35.1)
	309 (35.0)
	1.00 (0.85-1.18)
	0.98
	>0.999
	1.04 (0.87-1.24)
	0.68
	0.84

	
	A/C+C/C
	1319 (64.9)
	573 (65.0)
	
	
	
	
	
	

	rs335931
	A/A
	754 (37.1)
	321 (36.4)
	1.03 (0.88-1.22)
	0.71
	>0.999
	1.06 (0.89-1.26)
	0.52
	0.84

	
	A/G+G/G
	1280 (62.9)
	562 (63.6)
	
	
	
	
	
	

	rs455671
	A/A
	772 (37.9)
	335 (37.9)
	1.00 (0.85-1.18)
	>0.999
	>0.999
	1.02 (0.86-1.21)
	0.84
	0.84

	
	A/G+G/G
	1263 (62.1)
	548 (62.1)
	
	
	
	
	
	

	rs162008
	C/C
	852 (41.9)
	365 (41.3)
	1.02 (0.87-1.20)
	0.79
	>0.999
	1.03 (0.87-1.22)
	0.73
	0.84

	
	C/T+T/T
	1183 (58.1)
	518 (58.7)
	
	
	
	
	
	


CSVD, cerebral small vessel disease; OR, odds ratio; P_FDR, false discovery rate-adjusted P value.
*Model 1: Unadjusted.
†Model 2: Adjusted for age and sex.


















Table S9. Association between AQP4 SNPs and CSVD presence (Rothwell criteria)
	SNP
	Genotype
	Frequency, n (%)
	CSVD (Rothwell)
	

	
	
	CSVD=0
	CSVD>0
	Model 1*
	Model 2†

	
	
	
	
	OR (95% CI)
	P value
	P_FDR
	OR (95% CI)
	P value
	P_FDR

	rs335929
	A/A
	654 (38.0)
	438 (36.7)
	1.06 (0.91-1.23)
	0.48
	0.60
	1.09 (0.92-1.28)
	0.32
	0.40

	
	A/C+C/C
	1067 (62.0)
	755 (63.3)
	
	
	
	
	
	

	rs335930
	A/A
	614 (35.7)
	408 (34.2)
	1.07 (0.91-1.24)
	0.43
	0.60
	1.11 (0.94-1.30)
	0.23
	0.38

	
	A/C+C/C
	1108 (64.3)
	784 (65.8)
	
	
	
	
	
	

	rs335931
	A/A
	648 (37.6)
	427 (35.8)
	1.08 (0.93-1.26)
	0.31
	0.60
	1.11 (0.95-1.31)
	0.19
	0.38

	
	A/G+G/G
	1075 (62.4)
	767 (64.2)
	
	
	
	
	
	

	rs455671
	A/A
	667 (38.7)
	440 (36.9)
	1.08 (0.93-1.26)
	0.32
	0.60
	1.11 (0.94-1.30)
	0.21
	0.38

	
	A/G+G/G
	1057 (61.3)
	754 (63.1)
	
	
	
	
	
	

	rs162008
	C/C
	724 (42.0)
	493 (41.3)
	1.03 (0.89-1.20)
	0.70
	0.70
	1.04 (0.89-1.21)
	0.66
	0.66

	
	C/T+T/T
	1000 (58.0)
	701 (58.7)
	
	
	
	
	
	


CSVD, cerebral small vessel disease; OR, odds ratio; P_FDR, false discovery rate-adjusted P value.
*Model 1: Unadjusted.
†Model 2: Adjusted for age and sex.

















Figure S1
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Figure S1. Forest plot of meta-analysis of association between AQP4 SNPs with the presence of CSVD (Wardlaw criteria).










Figure S2
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Figure S2. BCAS mice had reduced AQP4 expression.
(A-C) AQP4 expression in cortex, corpus callosum and striatum of Sham and BCAS group. Representative image and comparison of AQP4 mean intensity between Sham and BCAS group in cortex, corpus callosum and striatum were showed. (D) Aqp4 mRNA expression in cortex, corpus callosum and hippocampus of Sham and BCAS group. (E) Schematic plot of glymphatic influx assay was described. Representative image and comparison of mean intensity and area% between Sham and BCAS group were demonstrated. The green fluorescence was calculated to explore the glymphatic influx function after BCAS. Mice brain was observed under a stereo fluorescence microscope 15 min post cisterna magna injection. (F) Schematic plot of glymphatic efflux assay was demonstrated. Comparison of mean intensity and area% between Sham and BCAS was performed. The remaining red fluorescence was calculated to determine the glymphatic efflux function after BCAS. Mice were scarified 1h post striatum injection. *P<0.05, **P<0.01.
























Figure S3
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Figure S3. Graphic skeletal structure and plasmid map of recombinant AQP4 plasmids.












Figure S4
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Figure S4. Immunostaining of mice brain tissue after AAV injection.
(A) Whole brain slice scanning of GFAP immunostaining in AAV2/9-Gfap-AQP4M1 mice. GFAP in purple and AQP4 in green. Scale bar for image (a): 400μm, and scale bar for other images: 20μm. (B and C) Representative image of GFP in corpus callosum in AAV2/9-Gfap-Egfp, AAV2/9-Gfap-AQP4M1 and AAV2/9-Gfap-AQP47×cMyc-Kras group in Sham and BCAS groups. Scale bar: 40μm. 
[image: ]Figure S5

Figure S5. Oligodendrocyte lineage in AQP4 loss condition.
(A) Graphical depict of oligodendrocyte lineage. (B) Cspg4, Plp, Cnp, Mbp, Mog mRNA expression and ratio between Cspg4 and Mog of cortex and hippocampus from Aqp4+/+ and Aqp4-/- mice. Plp, Cnp and Mbp mRNA expression of corpus callosum from Aqp4+/+ and Aqp4-/- mice. *P<0.05, **P<0.01, ***P<0.001.






[image: ]Figure S6
Figure S6. C3 mRNA was upregulated in Aqp4-/- astrocytes
(A) Schematical depict of astrocyte extraction from adult Aqp4+/+ and Aqp4-/- mice. (B) Volcano plot of DEG comparing astrocytes from Aqp4-/- and Aqp4+/+ mice. (Fold change >2, P<0.001). (C) Comparison of KEGG enrichment pathways between Aqp4-/- and Aqp4+/+ astrocytes. (D) C3 mRNA expression in Aqp4+/+ astrocytes and Aqp4-/- astrocytes. *P<0.05, **P<0.01, ***P<0.001.
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