[bookmark: _GoBack]Supplementary Table1: Pearson’s correlation coefficient between right and left eye retinal parameters measured by SIVA using images from 30 ORCADES participants and the significance p-values. Coefficient above 0.5 are highlighted in bold.
	Vascular trait
	Correlation coefficient(p-value)

	CRAE zoneB
	0.68 (0.00005)

	CRVE zoneB
	0.78(7.5x10-7)

	AVR zoneB
	0.56(0.002)

	CRAE zoneC
	0.86(2.4x10-9)

	CRVE zone C
	0.78(4.6x10-7)

	AVR zoneC
	0.78(6.6x10-7)

	Fractal Dimensions zone C –complete vasculature
	0.66(0.0001)

	Fractal Dimensions zone C –arteriolar vasculature
	0.24(0.139)

	Fractal Dimensions zone C –venular vasculature
	0.59(0.001)

	Curvature tortuosity arteries
	0.90(1.8x10-11)

	Branching coefficient – arteries
	-0.48(0.001)

	Branching angles – arteries
	0.34(0.66)

	Angle of first daughter vessel – arteries
	0.08(0.653)

	Angle of second daughter vessel – arteries
	0.16(0.41)

	LDR- length to diameter ratio –arteries
	0.055(0.778)

	Curvature tortuosity venules
	0.66(0.0001)

	Branching coefficient – venules
	-0.03(0.885)

	Branching angles – venules
	-0.11(0.563)

	Angle of first daughter vessel – venules
	0.06(0.76)

	Angle of second daughter vessel – venules
	0.17(0.37)

	LDR- length to diameter ratio – venules
	0.04(0.842)

	Curvature tortuosity – complete vasculature
	0.82(4.5x10-8)

	Branching coefficient - complete vasculature
	-0.43(0.18)

	Branching angles - complete vasculature
	0.14(0.476)

	Angle of first daughter vessel - complete vasculature
	0.20(0.292)

	Angle of second daughter vessel - complete vasculature
	0.22(0.253)

	LDR- length to diameter ratio - complete vasculature
	0.21(0.286)



Supplementary Table2: Reliability estimates for retinal vascular traits analysed by SIVA software. Both inter (right column) and intra grader (left column) ICC measurements are reported.
	Traits
	Intraclass correlation coefficient

	
	Intra-grader repeatability
	Inter-grader repeatability

	CRAE zone B
	0.95
	0.9

	CRVE zone B
	0.97
	0.95

	AVR zone B
	0.98
	0.9

	CRAE zone C
	0.99
	0.95

	CRVE zone C
	0.98
	0.98

	AVR zone C
	0.98
	0.93

	Fractal dimension zone C (Df)
	0.97
	0.92

	Arterial curvature tortuosity (TORTa)
	0.99
	0.88

	Venular curvature tortuosity (TORTv)
	0.97
	0.94






Supplementary Table3: Retinal traits measured in the ORCADES and CROATIA-Korčula studies.
	Trait type
	Trait (unit)
	[Range];Mean(Standard deviation)
	Normality test P-value
Trait (adjTrait)

	Vessel width
	CRAE_zoneB (m)
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[79.9-166.9];128.1(11.4)
[90.2-188.9];126.3(12.9)
	
0.92(0.63)
0.11(0.2)

	
	CRVE_zoneB (m)
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[125.3-236.5];178.5(15.8)
[121.8-234];177.5(17.35)
	
0.013(0.04)
0.72(0.23)

	
	AVR_zoneB 
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[0.55-0.98];0.72(0.06)
[0.52-0.93];0.71(0.06)
	
0.07(0.11)
0.57(0.01)

	
	CRAE_zoneC (m)
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[79.4-168.2];128.8(11)
[92.9-186.6];126.6(17.4)
	
0.14(0.37)
0.054(0.02)

	
	CRVE_zoneC (m)
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[131.1-240.6];180.6(15.03)
[125.99-231.6];179.7(17)
	
0.63(0.56)
0.83(0.14)

	
	AVR_zoneC 
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[0.54-0.92];0.71(0.05)
[0.56-0.93];0.71(0.06)
	
0.14(0.11)
0.05(0.02)

	Vessel Tortuosity
	TORTa (unitx105)
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[2.95-15]; 6.76 (1.85)
[3.6-19];7.4 (2.16)
	
<2.2x10-16(<2.2x10-16)
<2.2x10-16(<2.2x10-16)

	
	TORTv (unitx105)
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[3.81-19.8];7.34(1.68)
[4-32];8.1(2)
	
<2.2x10-16(<2.2x10-16)
<2.2x10-16(<2.2x10-16)

	
	TORTt
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[3.9-14.5];7.04(1.44)
[4.5-19];7.7(2)
	
<2.2x10-16(<2.2x10-16)
3.44x10-10 (4.61x10-11)

	Fractal analysis
	Df
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[1.19-1.51];1.4(0.04)
[1.22-1.47];1.37(0.05)
	
0.002(0.009)
0.36(0.63)

	
	Dfv
ORCADES (N=1088)
CROATIA-Korčula(N=387)
	
[0.99-1.30];1.17(0.05)
[0.99-1.26];1.15(0.05)
	
0.02(0.022)
0.25(0.33)

	
	Dbox
ORCADES (N=745)
CROATIA-Korčula(N=328)
	
[1.30-1.46];1.40(0.03)
[1.26-1.4];1.33(0.03)
	
1.41x10-6(0.0003)
0.06(0.3)

	
	D0
ORCADES (N=745)
CROATIA-Korčula(N=328)
	
[1.30-1.46];1.64(0.03)
[1.51-1.76];1.64(0.04)
	
4.28x10-7(0.0013)
0.7(0.79)



CRAE and CRVE: Central retinal arteriolar and venular equivalent (average from 6 vessels)-zoneB: area between 0.5 and 1 disc diameter away from optic nerve disc perimeter- zoneC: area between 0.5 and 2 disc diameter away.
AVR: dimensionless arteriolar-venular ratio
TORT: vessel  tortuosity (a arterial,v venular, t total)
Df: SIVA Software derived total fractal dimension zone C
Dfv: SIVA software derived venular fractal dimension zone C
D0:VAMPIRE Software derived multifractal dimension
Dbox :VAMPIRE Software derived monofractal dimension
Departure from normal distribution of the raw trait values (Trait) and the residuals of a mixed model accounting for age, sex and a random polygenic effects  (adjTrait=pgresidualY produced by the polygenic function of the GenABEL R package) was tested using the Kolmogorov-Smirnov test using the lillie.test function of the nortest R package.


Supplementary Table4: ORCADES phenotypic correlation between retinal traits
	Trait1
	Trait2
	N 
	Spearman corr
	Pearson corr*

	CRAE_zoneB
	CRVE_zoneB
	1088
	0.55**
	0.53**

	
	AVR_zoneB 
	1088
	0.46**
	0.47**

	
	CRAE_zoneC 
	1088
	0.95**
	0.94**

	
	CRVE_zoneC
	1088
	0.56**
	0.55**

	
	AVR_zoneC 
	1088
	0.42**
	0.41**

	
	TORTa
	1088
	0.15**
	0.16**

	
	TORTv 
	1088
	0.04 NS
	0.04 NS

	
	TORTt
	1088
	0.14**
	0.12**

	
	Df
	1088
	0.21**
	0.1**

	
	Dfv
	1088
	0.06*
	0 NS

	
	Dbox
	745
	0.48**
	0.38**

	
	D0
	745
	0.37**
	0.30**

	CRVE_zoneB
	AVR_zoneB 
	1088
	-0.43**
	-0.49**

	
	CRAE_zoneC 
	1088
	0.56**
	0.55**

	
	CRVE_zoneC
	1088
	0.96**
	0.95**

	
	AVR_zoneC 
	1088
	-0.39**
	-0.45**

	
	TORTa
	1088
	0.14**
	0.11**

	
	TORTv 
	1088
	0.06*
	0.05 NS

	
	TORTt
	1088
	0.13**
	0.11**

	
	Df
	1088
	0.21**
	0.15**

	
	Dfv
	1088
	0.21**
	0.15**

	
	Dbox
	745
	0.46**
	0.43**

	
	D0
	745
	0.37**
	0.34**

	AVR_zoneB 
	CRAE_zoneC 
	1088
	0.4**
	0.4**

	
	CRVE_zoneC
	1088
	-0.37**
	-0.42**

	
	AVR_zoneC 
	1088
	0.89**
	0.89**

	
	TORTa
	1088
	0.03 NS
	0.04 NS

	
	TORTv 
	1088
	-0.02 NS
	-0.01 NS

	
	TORTt
	1088
	0.01 NS
	0.01 NS

	
	Df
	1088
	0.02 NS
	-0.02 NS

	
	Dfv
	1088
	-0.15**
	-0.16**

	
	Dbox
	745
	0.03 NS
	-0.05 NS

	
	D0
	745
	0.01 NS
	-0.04 NS

	TORTa
	TORTv 
	1088
	0.26**
	0.29**

	
	TORTt
	1088
	0.83**
	0.83**

	
	Df
	1088
	0.27**
	0.27**

	
	Dfv
	1088
	0.14**
	0.13**

	
	Dbox
	745
	0.28**
	0.25**

	
	D0
	745
	0.25**
	0.23**

	TORTv 
	TORTt
	1088
	0.71**
	0.75**

	
	Df
	1088
	0.22**
	0.25**

	
	Dfv
	1088
	0.25**
	0.25**

	
	Dbox
	745
	0.11**
	0.17**

	
	D0
	745
	0.12**
	0.18**

	TORTt
	Df
	1088
	0.3**
	0.31**

	
	Dfv
	1088
	0.24**
	0.24**

	
	Dbox
	745
	0.24**
	0.26**

	
	D0
	745
	0.24**
	0.25**

	Df
	Dfv
	1088
	0.74**
	0.76**

	
	Dbox
	745
	0.55**
	0.5**

	
	D0
	745
	0.46**
	0.43**

	Dfv
	Dbox
	745
	0.34**
	0.32**

	
	D0
	745
	0.3**
	0.28**

	Dbox
	D0
	745
	0.8**
	0.79**




*Spearman correlation on unadjusted trait values- Pearson on transformed data using inverse-normalisation when applicable (tortuosity traits and VAMPIRE derived fractal dimensions) and adjustment for age, sex and relatedness. The correlations with CRAE CRVE and AVR in the extended zone is missing due to high correlations with the same measures performed in the zone B
Supplementary Table5: Phenotypic correlations with cardiovascular biochemical parameters in the ORCADES sample
	Retinal trait
	cortisol
	CRP
	vWF
	Ddimer
	tPA
	fib
	fgluc
	sua
	tChol
	HDL-C
	LDL-C
	TG
	HbA1c
	insulin

	CRAE
	0.06 
N=877
	-0.08*
N=1074
	-0.03 
N=804
	-0.07
N=805
	-0.14**
N=805
	-0.06
N=804
	-0.15**
N=1082
	-0.12**
N=1081
	-0.04 
N=1082
	0.03 
N=1082
	-0.04
N=1082
	-0.12**
N=1082
	-0.07*
N=1068
	-0.09**
N=1081

	CRVE
	0.09*
N=877
	0.03
N=1074
	-0.05 
N=804
	-0.02 
N=805
	-0.04 
N=805
	-0.05 
N=804
	-0.04 
N=1082
	-0.03 
N=1081
	-0.01 
N=1082
	-0.05 
N=1082
	-0.01
N=1082
	0.02
N=1082
	-0.04 
N=1068
	0.01 
N=1081

	AVR
	-0.02
N=877
	-0.12**
N=1074
	0.01 
N=804
	-0.03
N=805
	-0.13**
N=805
	-0.03
N=804
	-0.12**
N=1082
	-0.09**
N=1081
	-0.03 
N=1082
	0.09**
N=1082
	-0.03
N=1082
	-0.16**
N=1082
	-0.03 
N=1068
	-0.11**
N=1081

	TORTa
	0.02 NS
N=877
	-0.04 
N=1074
	-0.01 
N=804
	-0.01 
N=805
	-0.1**
N=805
	-0.04 
N=804
	-0.07*
N=1082
	-0.09**
N=1081
	-0.02 
N=1082
	0.03 
N=1082
	-0.03 
N=1082
	-0.04 
N=1082
	-0.04 
N=1068
	-0.06*
N=1081

	TORTv
	-0.03 
N=877
	0.07*
N=1074
	0.07*
N=804
	0.08*
N=805
	0.07 
N=805
	0.08*
N=804
	0.05 
N=1082
	0.01 
N=1081
	0.06 
N=1082
	0.01 
N=1082
	0.06*
N=1082
	0.02 
N=1082
	0.04 N=1068
	0.03 
N=1081

	Df
	0.05 
N=877
	-0.06
N=1074
	-0.02
N=804
	-0.06
N=805
	-0.18**
N=805
	-0.05
N=804
	-0.06
N=1082
	-0.09**
N=1081
	0.02
N=1082
	0.06 
N=1082
	0.01
N=1082
	-0.07*
N=1082
	-0.11**
N=1068
	-0.06
N=1081

	Dbox
	0.11**
N=745
	-0.12**
N=741
	-0.1**
N=739
	-0.17**
N=740
	-0.19**
N=740
	-0.15**
N=739
	-0.14**
N=745
	-0.09**
N=745
	-0.07*
N=745
	0 
N=745
	-0.04 
N=745
	-0.12**
N=745
	-0.15**
N=732
	-0.09*
N=745


Spearman correlation based on raw data, ** and bold denote different from 0 at 0.01 significance threshold, * at 0.05 significance threshold, no annotation denotes not significantly different from 0. CRAE CRVE and AVR, central retina arterioles, venules widths and ratio of in vessels from the B zone; TORT arteriolar (a) and venular(v) tortuosity;Df and Dbox global retinal vasculature pattern captured by monofractal dimension calculated using respectively the SIVA and the VAMPIRE softwares.
Supplementary Table6: Effects of systemic variables on retinal traits in the CROATIA-Korčula study 
	Retinal trait
(transformation)
	ORCADES predictor 
	Single predictor effect 
(% trait variance explained)
	Confounded within same category
	Confounded across categories
	Best model based on BIC  (% variance explained by covariates) -
Predictor effect estimate (standard error)

	CRAE
	Age 
Sex 
Smoker 
AL 
WHR
Bodyfat%
BMI
SBP
DBP
PP
PWA
CIMT
tPA
fgluc
sua
TG
insulin
	2.7%**
3.1%**
0.7% NS
6.8%**
0.2% NS
0.6% NS
0.7% NS
6.6%**
6.7%**
3.1%**
0.9% NS
NA
NA
0 NS
4.9%**
0 NS
0 NS
	






SBP(DBP)

PP (DBP)


	
Sex(sua,DBP)













	Model1 :N=369 with AL (14.96%)
Age  -0.143105   0.053334**
AL    -2.762855   0.545832**
sua   -0.016311  0.008568
DBP -0.195579   0.065051**
 
Model2 :N=377 (9.7%)
Age  -0.096377   0.053575
DBP -0.239069   0.066525**
sua   -0.023374   0.008721**


	CRVE
	Age 
Sex 
Smoker 
AL 
SBP
PP
PWA
CIMT
Cortisol
	3.1%**
0 NS
1.9% **
8.5%**
2.6%**
2.1%**
0.5% NS
NA
0 NS
	




PP(SBP)


	
	Model1 :N=349 with AL (10.3% )
Age        -0.23027    0.08311**
AL          -4.66675    0.75298**
Smoker  1.98635     1.79820
SBP       -0.02621    0.04675

Model2 :N=356 (3.2%)
Age        -0.12655    0.08496
Smoker  3.48960     1.87034
SBP       -0.06820    0.04856

	AVR***
(*100)
	Age 
Sex 
Smoker 
WHR
Bodyfat%
BMI
SBP
DBP
PP
CIMT
CRP
tPA
fgluc
sua
HDL
TG
insulin
	0 NS
0.3%NS
0 NS
0.4% NS
1.8%*
1.1%*
1.4%*
3.6%**
0.2 NS
NA
0 NS
NA
0 NS
3.6%**
1.1% NS
0.4% NS
0 NS
	




BMI(BodyFat)
SBP(DBP)









	



BodyFat(DBP)









	Model (7.4%)
DBP  -0.091195   0.031922**
sua   -0.011597   0.004194**

	TORTa
(rnk)
	Age 
Sex 
Smoker 
SBP
PP
PWA
CIMT
tPA
sua
	1.8%**
0.8% NS
0% NS
0% NS
0% NS
0% NS
NA
NA
0.6% NS
	







	






	Model (1.8% )
Age   -0.010797   0.004031**



	TORTv
(rnk)
	Age 
Sex 
Smoker 
AL
	0 NS
0 NS
0 NS
1.6%*
	
	
	Model (1.6%)
AL  -0.10281    0.04431**






Supplementary Table7: Phenotypic correlations of retinal microvascular with cardiac parameters in the CROATIA-Korčula sample
	
	CRAE
	CRVE
	AVR
	TORTa
	TORTv
	Df
	Dbox

	HR
	0.04
N=155
	0.13
N=155
	-0.10
N=155
	-0.06
N=155
	-0.07
N=151
	0.01
N=155
	0.07
N=128

	QTc
	-0.03
N=153
	-0.12
N=155
	0.11
N=155
	0.06
N=155
	0.12
N=155
	-0.04
N=155
	-0.12
N=128

	PR
	-0.11
N=151
	-0.01
N=151
	-0.12
N=151
	-0.03
N=151
	-0.07
N=151
	-0.15
N=151
	-0.09
N=124


Spearman correlation based on raw data, all not statistically significant different from 0. 
Supplementary Table8:. Summary characteristics in the hypertensive and non hypertensive sub-strata of the two population samples analysed
	
	Non Hypertensive
	Hypertensive

	
	 
	Medicated
	Non-medicated

	pop
	Trait
	N
	Mean
	SD
	N
	Mean
	SD
	N
	Mean
	SD

	Korcula
	age
	183
	48.3
	11.11
	85
	63.65
	9.06
	110
	57.5
	11.5

	
	SBP
	183
	120.13
	10.06
	85
	156.23
	23.38
	110
	170
	13.68

	
	DBP
	183
	74.96
	6.82
	85
	86.4
	11.35
	110
	84
	9.01

	
	CRAE
	183
	129.5
	12.03
	85
	122.93
	15.25
	110
	123.97
	10.93

	
	CRVE
	183
	179.43
	16.51
	85
	175.17
	20.86
	110
	159.81
	15.71

	ORCADES
	age
	686
	45.93
	13.01
	209
	66.01
	9.29
	189
	60.95
	10.98

	
	SBP
	686
	119.48
	10.71
	209
	142.27
	17.58
	189
	153.28
	14.53

	
	DBP
	686
	72.13
	7.57
	209
	77.58
	8.77
	189
	85.97
	10.52

	
	CRAE
	686
	130.56
	10.95
	209
	124.12
	11.37
	189
	123.41
	10.62

	
	CRVE
	686
	180.34
	15.21
	209
	175.31
	17.71
	189
	175.85
	14.72




Supplementary Table9.Genetic correlations (ρg) between retinal vessel calibre trait (trait1) and systemic measure (trait2)
	Trait1
	Trait2
	adj
	ρg (SE); pval

	CRAE
	AL
	Age+sex
	-0.53(0.11)**; p=1.76 10-5

	CRAE
	SBP
	Age+sex
	-0.24(0.18); p=0.20

	CRAE
	DBP
	Age+sex
	-0.09(0.15); p=0.55

	CRAE
	BMI
	Age+sex
	0.14(0.15); p=0.34

	CRAE
	uric
	Age+sex
	-0.01(0.15); p=0.95

	CRAE
	SBP
	Age+sex+AL
	-0.53(0.22)*; p=0.02

	CRAE
	DBP
	Age+sex+AL
	-0.37(0.19); p=0.06

	CRAE
	BMI
	Age+sex+AL
	0.07(0.17); p=0.67

	CRAE
	uric
	Age+sex+AL
	0.08(0.18); p=0.63

	CRVE
	AL
	Age+sex
	-0.41(0.10)**; p=2 10-4

	CRVE
	SBP
	Age+sex
	0.065(0.17); p=0.7

	CRVE
	SBP
	Age+sex+AL
	-0.15(0.2); p=0.46


Adj: covariate or cofactor adjusted for; AL axial length of the eye.

