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Variables Q1 (41.83-147.61) Q2 (147.62-186.00) Q3(186.03-239.11) Q4 (239.2-1291.04) p-value
N (%) 10,278 2,569 (25.00%) 2,570 (25.00%) 2,569 (25.00%) 2,570 (25.00%)
Serum Klotho quariles (pg/mL) 856.034311.67 84683232715 86078432093 85629430148 86022429604 0018
Age (years) 57.64+10.82 56.11+10.54 57.47+10.80 58.25+10.97 58.73+10.81 <0.001
'UACR(mg/g) 47.67+359.83 48.62+374.18 41.86 +286.60 53.26+398.82 46.95+369.89 0.046
HbAlc (%) 594115 5.94£1.19 594116 594£1.15 594110 0.953
Gender (%) <0001
Male 4,908 (47.75%) 1,371 (53.37%) 1,221 (47.51%) 1,156 (45.00%) 1,160 (45.14%)
Female 5,370 (52.25%) 1,198 (46.63%) 1,349 (52.49%) 1,413 (55.00%) 1,410 (54.86%)
Ethnicity/Race (%) <0.001
Non-Hispanic White 1,486 (14.46%) 314(12.22%) 388 (15.10%) 404 (15.73%) 380 (14.79%)
Non-Hispanic Black 1,096 (10.66%) 194 (7.55%) 264 (10.27%) 321 (12.50%) 317 (12.33%)
Mexican American 4,832 (47.01%) 1,226 (47.72%) 1,228 (47.78%) 1,168 (45.47%) 1,210 (47.08%)
Other Race - Including Multi-Racial 2001 (19.47%) 721(28.07%) 535 (20.82%) 415 (16.15%) 330 (12.84%)
Other Hispanic 863 (8.40%) 114 (4.44%) 155 (6.03%) 261 (10.16%) 333 (12.96%)
Marital (%) <0001
Married 6,260 (60.91%) 1,468 (57.14%) 1,541 (59.96%) 1,596 (62.13%) 1,655 (64.40%)
Currently in a relationship 478 (4.65%) 155 (6.03%) 128 (4.98%) 106 (4.13%) 89 (3.46%)
Not currently in a partner 3,540 (34.44%) 946 (36.82%) 901 (35.06%) 867 (33.75%) 826 (32.14%)
Poor income ratio (%) <0.001
<13 2,896 (28.18%) 784 (30.52%) 735 (28.60%) 673 (26.20%) 704 (27.39%)
13-35 3,740 (36.39%) 983 (38.26%) 954 (37.12%) 915 (35.62%) 888 (34.55%)
235 3,642 (35.43%) 802 (31.22%) 881 (34.28%) 981 (38.19%) 978 (38.05%)
BMI (%) <0.001
Underweight (<18.5kg/m2) 101 (0.98%) 32(1.25%) 25(0.97%) 28(1.09%) 16 (0.62%)
Normal weight (18.5-24.9kg/m2) 2,323 (22.60%) 487 (18.96%) 542 (21.09%) 627 (24.41%) 667 (25.95%)
Overweight (25-29.9 kg/m2) 3,496 (34.01%) 849 (33.05%) 875 (34.05%) 872(33.94%) 900 (35.02%)
Obese (230kg/m2) 4,358 (42.40%) 1,201 (46.75%) 1,128 (43.89%) 1,042 (40.56%) 987 (38.40%)
Hypertension (%) 0433
No 5,524 (53.75%) 1,404 (54.65%) 1,363 (53.04%) 1,399 (54.46%) 1,358 (52.84%)
Yes 4754 (46.25%) 1,165 (45.35%) 1,207 (46.96%) 1,170 (45.54%) 1,212 (47.16%)
Diabetes (%) 0.009
Yes 1769 (17.21%) 384 (14.95%) 454 (17.67%) 447 (17.40%) 484 (18.83%)
No 8,206 (79.84%) 2,113 (82.25%) 2032 (79.07%) 2054 (79.95%) 2007 (78.09%)
Borderline 303 (295%) 72 (2:80%) 84(3.27%) 68 (2.65%) 79 (3.07%)
CVD (%) 0.115
No 8,970 (87.27%) 2,235 (87.00%) 2,243 (87.28%) 2,274 (88.52%) 2,218 (86.30%)
Yes 1,308 (12.73%) 334 (13.00%) 327 (12.72%) 295 (11.48%) 352(13.70%)

Mean +/— SD for: age, dietary folate intake, UACR, HbA1c. % for: gender, race, marital, poor income ratio, BMI, hypertension, diabetes, CVD.





OPS/images/fnut-11-1376889/fnut-11-1376889-g007.jpg
Original metabolites

486

Positive metabolites after MR analysis

Main metabolites

biliverdin

linoleate (18:2n6)

Lipid 1-eicosadienoylglycerophosphocholine*

7-alpha-hydroxy-3-oxo-4-cholestenoate (7-Hoca) 0.27





OPS/images/fnut-11-1376889/fnut-11-1376889-t001.jpg
Classification

Hemorrhagic

stroke/
outcome

Pepiide

Cofactors and

vitamins.
Intracerebral hemorrhage
Lipid
Peptide
Subarachnoid
hemorrhage
Lipid

Serum metabolites/ Resulting
exposure source
dataset

Pyroghutamylglycine FinnGen RO
Biliverdin FinnGen R7
Linoleate (18:206)
ebi-a-
GCSTI0018870
Eicosenoate (20:1n9 or 11)
Gamma-glutamylmethionine*
FinnGen R9

I-Eicosadienoylglycerophosphocholine®

7-Alpha-hydroxy-3-oxo-4-cholestenoate | ebi-a-
(7-Hoca) GCsT90018923

SE, standard error; OR, odds ratio; SN, single nucleotide polymorphism; FDR, false discovery rate.

Method of MR

Inverse variance weighted
Weighted median

MR Egger

Simple mode

Weighted mode

Inverse variance weighted
Weighted median

MR Egger

Simple mode

Weighted mode

Inverse variance weighted
Weighted median

MR Egger

Simple mode

Weighted mode

Inverse variance weighted
Weighted median

MR Egger

Simple mode

Weighted mode

Inverse variance weighted
Weighted median

MR Egger

Simple mode

Weighted mode

Inverse variance weighted
Weighted median

MR Egger

Simple mode

Weighted mode

Inverse variance weighted
Weighted median

MR Egger

Simple mode

Weighted mode

0259
0337
0793
0410
0351
0195
02
0328
0558
0204
0366
o811
2166
138
1276
0357
0507
0950
0898
o719
0391
0538
0830
0769
o7
030
0456
0653
oest
0515
058
o811
1639
1239
L

p-value

348503
795E02
173601
283801
20901
679503
262602
299501
L7E02
302
966805
621E03
L8SE-01
LisE01
LosE01
LaE04
349503
p
s2E02
381E02
258503
390502
sE0
248801
Le7E01
255504
44103
L06E-01
326502
L2802
605E-04
P
19601
223601

L46E-01

OR (95%CI)

2129 (1.282-3534)
1807 (0933-3:502)
5204 (1.101-24:610)
1.706 (0.764-3.808)
1.759 (0.879-3:522)
0.590 (0:403-0.865)
0.596 (0378-0.941)
0.7030369-1.337)
0.2320078-0.693)
0614 (0381-091)
0.590 (0:403-0.865)
0.596 (0378-0.941)

0.703 (0.369-1.337)
0232 (0078-0.693)
0,614 (0381-091)
0.257(0127-0517)
0.228 (0.084-0.614)
0.391(0061-2517)
0.162 (0028-0.940)
0,175 (0040-0.758)
3251 (1:510-7.000)
3033 (1058-8.698)

10.007 (1.965-50.958)
2636 (0.584-11.904)
2991 (0743-12.045)
3224 (1.722-6039)
368 (1.499-8972)
3156 (0.877-11.358)
5175 (1.363-19.633)
4591 (1:577-13.369)
0,132 (0042-0.421)
0.167 (0034-0.820)
0,108 (0.004-2.680)
0.207 (0018-2.348)

0.181(0020-1.607)

9.39E-02

883602

LISE02

862603

697602

31E02

738802





OPS/images/fnut-11-1376889/fnut-11-1376889-t002.jpg
Type of Classification = Type/metabolism Methods of OR

outcome multivariable MR (95%Cl1)
096 (0.61-
Multivariable VW ~0037 0232 873E-01 o
Intracerebral
118 (065-
hemorrhage/  Peptide Pyroglutamylglycine 101 Multivariable median 0164 0303 589E-01 0
FinnGen R9 -
1.00(0.63-
Multivariable egger 0002 0234 993E-01
159)
0.62 (0.40-
Multivariable VW ~0476 0219 301E-02
0.96)
Intracerebral
Cofactors and 0.60(0.36-
hemorrhage/ Biliverdin 114 Multivariable median ~0510 0255 455E-02
vitamins 0.99)
FinnGen R7
0,64 (0.42-
Multivariable egger ~0448 | 0220 419E-02
098)
020 (0.08-
Multivariable IVW ~1599 0503 L48E-03
054)
Intracerebral
0.19 (005
hemorrhage/ Linoleate (18:2n6) 105 Multivariable median ~1641 0699 L8SE-02 256
EBI database -
0.21 (008~
Multivariable egger ~150 0507 | 238E:03
058)
148 (065
Multivariable IVW 0391 0417 347E-01
335)
Subarachnoid
107 (039-
hemorrhage/  Peptide Gamma-glutamylmethionine* 105 Multivariable median 0066 0513 898E-01 2o
FinnGen R9 ’
151(067-
Multivariable egger 0413 0416 321E-01
3.42)
221(102-
Multivariable IVW 0792 0392 435E-02
4.76)
Subarachnoid
401 (149~
hemorrhage/ 1-Eicosadienoylglycerophosphocholine™ 108 Multivariable median 1389 0506 6.07E-03 04D
FinnGen R
232(1.08-
Multivariable egger 0840 0391 3I7E-02
499)
Lipid
0.27 (0.09-
Multivariable IVW —1322 0543 L48E02
077)
Subarachnoid
7-Alpha-hydroxy-3-ox0-4- 0.23(0.05-
hemorrhage/ 119 Multivariable median ~1461 | 0740 483E-02
cholestenoate (7-Hoca) 099)
EBI database
0.27 (009~
Multivariable egger -1322 0543 148E-02 S

SE, standard error; OR, odds ratio; SNP, single nucleotide polymorphism.





OPS/images/fnut-11-1376889/fnut-11-1376889-g001.jpg
Reverse MR

Essential hypertension

)»» Alcohol consumption
Multivariable 5
Mendelian randomization| Obeisty

Meta Analyses;

¢ MR Egger's intercept
Cochran's Q test
MR analyses Leave-one-out
Inverse-Variance Weighted
MR-EQQE my,
Weighted median

u
]
1
[ ]
[ ]
| pu— e
1 pathway analyses
1 dises i
quilibrium
! score regression —
] I Steiger test Sensitivity analyses
1 MR-PRESSO
[ |
1

o i —— — — —— - - -

Weighted mode 4122 f_e_r:m metabolites
ipi
SIREEIOES 76 Amino acid
39 Xenobiotics
27 Peptide
13 Carbohydrate
13 Cofactors and vitamins
* 13 Nucleotide
6 Energy
1 177 Unknow
H Assumption 1 -\/
1 Assumption 3
T DO DO DO 3O - e

Exposure-related P value <1 x 10 Assumplion 2

SNP selection r2 < 0.01
dow size = 500kb, F> 10






OPS/images/fnut-11-1376889/fnut-11-1376889-g002.jpg
]
I

W,
/ ////////I'lll/"";//ll” \ “
/¥

Ty, i \
My NN
////'”’////f’wp|y,;w\‘a\w\;\w‘m W

\





OPS/images/fnut-11-1376889/crossmark.jpg
©

2

i

|





OPS/images/fnut-11-1376889/fnut-11-1376889-e001.jpg
2
p_B(n=1-)

(I—Rz)k





OPS/images/fnut-11-1376889/fnut-11-1376889-g005.jpg
Outcome

Intracerebral hemorrhage

Subarachnoid hemorrhage

Exposure | metabolite Povalue Py,
pyroglutamyigicine
e e weigiad aue0s 0009
wegnes neon e
MR Eoger 1nar
Simloce 2mE01
wegesnose 201
bivercin
[ — ameas oo
s raion 20602
MR Eer 200€01
Snplemoce fre
Wognedmode oviea
tinolete (16:206)
s arance wores osse0s 0orte
ecnes neion ey
MR Eoger 1sscar
Simomodo Tascar
weighes s 1osear
icosonoato (20108 o 11)
[r——— 1E0s oooeez
s raion auee
MR Egpr sweor
Sl e esE02
wognedmods aviee
gamma-giutamylmtionine*
s oranc wores 250605 0069
s neion ameo2
MR Eper amea
Simo mode 2u0c0r
weighes s e
t-oicosadioncylglycorophosphochline®
s orarce wered 2ssear oo
- ey
MR g 1o%e01
Sl e azme02

RS GSETE ey

Linolic acid mtabolim (CH-£81)

Ascorbatoand scarte metabolm (CH-

Biosyhesi ofunssturte oty cid (CH-E

Jr————
Porpyen and horopt metablm (CH-FinnGen R7)-
Mitcine metablim (CH-FinnGen K1)

Gicine, sorne and heonin metabotsm (SAH-FinGen R7)
Giceraphosphotpis matsots (SAH-Finnen o)
Giceraphosshotpis metsols (SAH-Finnen R7)
Giycorophossholid metavlism (CH-EB)

Pantcthentesnd Go bosyness (SAH-FimnGen ).

Aninoscy-{RNA Bosynihesis (SAHFinnGen )

Gount

PYave
001
oo

B3 o o ok

OR(95%CH)

21201 282-3534)
1807 03573502
5204 (1.101-24510)
1706,0764-3508)
1750 0875-3.522)

059 (0403-0365)
0506 0378-0347)
0703 0360-1337)
0232 0078-0505)
o614 0381-0381)

0500 0403-0385)
050 0378-0847)
0703 0369-1357)
02320078-0693)
0814 0381-0307)

0257 01271-0517)
0228 0084-0514)
0301 0081-2517)
0182(0028-0340)
0175 000-0758)

3281 (1510-7.000)
3033 (1 088-8 508)

4007 (1965-50356)
26% 0584-11904)
209 078312048

3224 (1722:6039)
3660 (1.409-8972)

3156 0877-11.350)
5175 1363-1055)
45901 (1577-13.360)

0132 0042-0421)
0167 00%-0820)
0108 0004-2680)
0207 0018-2348)
0181 0020-107)

Data Source
100 FinaGen RS

[
[ Cir——





OPS/images/fnut-11-1376889/fnut-11-1376889-g006.jpg
Ppyroglutamylglycine
owasun ogOR SElog0R) Pratve oads Rat
awacosToONTO 0088 02011 085 ——
Finon RS o oz 008 e
Finon 7 i oo <001 =
Firnon o7 o oo =
Combinadtandon focs) <oo1 -
Hebsponet. 4, 00682 p+017 ———T—1

0z 05 1
biliverdin
onnsens 1g0R SElog0R) Praive oass Rt
wsccsToomT o2 0w on  —mt
Foon R 257 omm ow —a- 1
Fonen R Q%7 ot <o0 —mi—
Fonden S v om
Cominedtandon focs) com =
Hotsgmuty. 2%, 0.0 2088 —
05 1
Lon o R
linoleate (18:2n6)
o sas 10g0R SE(0gOR) p-vsue outs e
siacoSToOtN0 22008 03657 <001 —B
FiGonRE S w010 —a—t
ooy R .
Combinadrandom afecs RYE—
eooeney 4%, 008,037 T
or 051z 1

eicosenoate (20:1n9 or 11)

orasens ogOR SElogOR) Praive odss Rt
esccsTROMT 19 07 <001 B
Foon 5 s osuz 021
Combinedtandon focs) o

Hotsgmonn. 167, #20208,0 =013
o1 o5t

512 10

O sswect Woight

106 0601871 267%
2% {100 46 183%
Bisfiseasn 2
FShaan B

183 120,272 1000

) 2
075 (054 105 32

072 060:038) 1000%

R sshect Woignt
o11 pososy 0%

0% (15 148 201

028 0121046 1000%

OR s5w-ct Woight

oz pinosz 217%
051 (018 146 202%
067 (037 200 245
1% sz e

‘gamma-glutamylmethionine*

owsans ogOR SElogoR) p-atue outs Rt OR  seeci whight
aacosTou  0ss  osve  0m e e s sy e
Foon RS e o om s e e v
Fnon k7 e ogm o e imimum o
Fondon Ve 0w <ont 3% 00w
Cominedtandon focs) <oo ~  sr0 s s 00w
Hetapnety. 0%, 70,9071 —i e

o1 0512w

Lon st o

t-eicosadienoylglycerophosphocholine*

owa su 1ogOR SELogOR) pvalie  Odds Rato OR sswect Woign
ascosoims ot omm om0 087 st 14m 2008
Fonden 85 o oam  am 274 flor 742 z00m
Finden R e cam <do R e el
Fionden Vo o <ao F sz nmeoy am
Comined(andom efocts) oas 290 (107 4261 10005,

Hebesrst 775, 03588 <001 e
Log s

7-alpha-hydroxy-3-0xo-4-cholestenoate (7-Hoca)

ot st ogOR SElog0R) patve outs Rt O sswect Woight
aaccsTonen 201 o1 oo 23w
Foton 3178 028 (004 176 133%
Fonen 7 re 04 (010 178 2134
Fonen 4 0% (16 137 Bo1n

Combinedtandon focs) 028 014:058) 1000%

Mot %, #0030 047 —t—

o s
@ Alcohol consumption
2 @ Ovesity
&5 @ Essential hypertension
Py i @ Multivariate analysis of all
£ ol
O3
1 Intracerebral hemorrhage / FinnGen R9
Tl gos Intracerebral hemorrhage / FinnGan R7
1 Intracerebral hemorrhage / EBI database
o Subarachnoid hemorrhage / FinnGen R9

Subarachnoid hemorrhage / EBI database

Method: Multivariable IVW

3 %
S * *

P<0001 P<001  P<005





OPS/images/fnut-11-1376889/fnut-11-1376889-g003.jpg
Y

—
Vs ///l.l:'.-! y'w\ui\«\-‘\

’ //”/«'///,

My, \ 1 W
7 ,‘////4{/////%{7,'7"‘;‘mwl\“\“&\\\\‘\\‘\\\\\\\‘\\\\\\ 7 MW/W’/'I"‘""!’i?‘\\\\_\\“\\
L |





OPS/images/fnut-11-1376889/fnut-11-1376889-g004.jpg
X-14208--phenylalanylserine
X-13431--nonanoylcaritine*
ursodeoxycholate

uridine

urea

tetradecanedioate
taurochenodeoxycholate:

scylo-inositol

salicyluric glucuronide*
pyroglutamylglycine

pipecolate

phenylalanylphenylalanine

phenylacetate

phenol sulfate-

pantothenate

n-Butyl Oleate-

metoprolol acid metabolite®

mannose

linolenate {alpha or gamma (18:3n3 or 6)]
linoleate (18:2n6)

levulinate (4-oxovalerate)
isovalerylcarnitine

isovalerate

hypoxanthine

histidine

quanosine

giycyhaline

glycodeoxycholate

gycine:

glycerol 2-phosphate-

glutaroyl cannitine:

gamma-glutamylvaiine
gamma-glutamylmethionine*
epiandrosterone sulfate

eicosenoate (20:1n9 or 1)
dihomo-iinoleate (20:26)

deoxycholate

dehydroisoandrosterone sulfate (DHEA-S)
cysteine-glutathione disulfide

cortisol

choline

chiro-inositol

camitine

biliverdin

biliubin (2.2)

bilirubin (E,E)"

beta-hydroxyisovalerate:
aspartylphenylalanine

arachidonate (20:4n6)

androsterone sulfate-
7-alpha-hydroxy-3-0x0-4-cholestenoate (7-Hoca)
Salpha-androstan-3beta, 17beta-diol disulfate-
3-methylhisticine
2-oleoylglycerophosphocholine®
2-methylbutyroylcarnitine
2-hydroxypaimitate

2-hydroxyisobutyrate

2-hydroxyglutarate:

15-methylpalmitate (isobar with 2-methylpaimitate)
1,5-anhydroglucitol (1.5-AG)
4-paimitoyiglycerophosphocholine
1-oleoylglycerophosphocholine
4-myristoyiglycerophosphocholine
1-heptadecanoylglycerophosphocholine
1-eicosadienoylglycerophosphocholine®
4-arachidonoylglycerophosphoinositol*
1-arachidonoyiglycerophosphoethanolamine*
1-arachidonoylglycerophosphocholine

(@le}

[

° 00001
© 0001
0 oot

Q <008

P value





OPS/images/back-cover.jpg
Frontiers in
Nutrition

Explores what and how we eat n the context
of health, sustainability and 21st century food

Discover the latest
Research Topics

Nutrition





OPS/images/fnut-11-1410811/fnut-11-1410811-t005.jpg
Variables =~ GRS Flavonoids Polyphenol

High intake >81.55(mg/day) Low High intake >62.59(mg/day)

Crude Adjust <\nGt;k5eg Crude Adjust

95% CI 95% CI (mg/day) 95% Cl 95% C

Anthropometric factors

Low risk Reference Reference Reference Reference
BMI (kg/m?) | Moderate risk - -346 | -544t0-149 | <0.001 -2.56 -4.5910-0.52 0.01 - 0.26 ~1710223 079 | 043 -156t0244 066
High - ~0.91 -3.8410202 054 -0.27 -3.2810273 0.85 - -0.66 | -366t0234 | 066 062 24510369 069
Low risk Reference Reference Reference Reference
WC (cm) Moderate risk - 743 -124810-239 | <0.001 —5.67 ~107910-056  0.03 - 082 4170581 | 074 255 -248t0754 032
High risk - ~8.22106.58 052 065 ~6.78108.08 0.86 - -308 | -1067t045 | 042 160 | -604t0926 068
Lowrisk Reference Reference Reference Reference
~001410
WiR Moderate risk - X ~0.043100.013 029 <0.001 ~0033100023 071 - 000 | -002t0003 085 001 001l 034
Body composition
Low risk Reference Reference Reference Reference
VEL (cm?) Moderate risk - 221 -3.96t0-0.46 0.01 -1.61 ~34100.17 0.07 - 010 -163t0183 | 091 087 | 08710263 032
High risk - 057 ~210315 0.6 144 ~115t04.05 0.27 - 000 | 2650264 | 099 167 | -101t0436 022
Lowrisk Reference Reference Reference Reference
~1048 10
on %) Moderate risk - ~1304 | -2462t0-147 002 ~11.20 ~226710027 005 - -403 | -1545t0738 | 048 | 085 il 088
High risk - -369 | -20751013.36 0.67 -125 ~1799101547 | 0.88 - -865  -260610876 033 | -090 ‘:2:3"’ 091
Biochemical variables
Low risk Reference Reference Reference Reference
FBS (mg/dL) | Moderate risk - -085 ~643104.72 0.76 0.07 ~5.82105.97 0.98 - -009 | -55310534 | 097 | 08 48210656 076
High ris - ~11.92104.75 04 -292 ~11.71105.86 051 - ~076 | -9210768 | 086 = -002 9150891 097
Low risk Reference Reference Reference Reference
~3414108.08 022 ~7.61 ~295101426 049 - 31 236301739 076 269 -18310 08
— Moderate risk - ~13.03 B
High risk - ~1648  ~48.021015.06 03 ~417 ~36791028.43 08 - -1082  —4267t02102 05 | -1142  -4478t0 | 05
2193
TG (mg/dl) | Low risk Reference Reference Reference Reference
Moderate risk - 596 | —41061029.12 073 296 ~34.2710 4021 0.87 - 404 -3093103901 082 | 917 ~274510 | 062
4579
High risk - ~8430 ~13758to <0.001 7901 -13552t0-2269  <0.001 - 823 | —4721t06368 077 | 1575 4436t | 06
-3102 7586
HDL (mg/dL) | Low risk Reference Reference Reference Reference
Moderate risk - 175 -472108.22 0.59 394 ~2821010.71 0.25 - -403 | -103510228 | 021 | =217  -88toddd 051
High risk - 839 ~1.281018.06 0.08 12.56 247-22.65 0.01 - 774 | -175610206 | 012 31 -178200 | 017
319
LDL (mg/dL) | Lowrisk Reference Reference Reference Reference
Moderate risk - ~16.771011.39 07 394 ~107410 1863 | 0.59 - 095 | -1035t0228 021 346 -88t044d 051
High Risk - ~32.1810991 03 —483 ~26721017.06 | 0.66 - -1677 | -175610206 002 | -2200  -1782to | 017
319
AST(UL) | Lowrisk Reference Reference Reference Reference
Moderate risk - —6.57102.28 034 -1.86 —6.51102.79 043 - 070 | -361t0503 | 074 115 -33610567 061
High risk - ~583t07.4 051 235 ~458109.29 05 - -079 | -75t059 081 125 | -591t0842 | 073
ALTAUL)  Lowrisk Reference Reference Reference Reference
Moderate risk - 702 | -1474100.69 0.07 —5.31 ~13.5810296 02 - 083 67710843 | 083 234 57210 056
1042
High risk - 375 ~7.781015.28 052 6.04 ~6.28101837 033 - -577 | -173810602 | 033 -246  -1527t0 07
1034

B, Standard Error; GRS, Geneticrisk score; BMI, Body mass index; WC, wast circumerence; WHR, waist height atio; FBS, fasting blood sugar; TG, Triglyceride; LDL, Low densitylipoprotein;
HDL, High density lipoprotin; OD, Obesity degree; VFL Visceralfat level.

Flavonoids High intake > 81.55(me/day), Polyphenol High intake > 62.59(mg/day).

p-values <0.05 are in bold.

Adjust =adjusted for potential confounding factors including (age, IPAC and total energy intake).

Low Risk: 0,1,2 Risk allele, Moderate Risk: 3, Risk allle, High Risk: 56 Risk allle.
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Variables GRS

Low risk <3 Moderate risk High risk >5 p-value p-value*
(n =164) (384) (n =97) (n =130)
Demographic variables
Age (years) 3602878 3653815 36084861 091 0.89
PA (MET-minutes/week) 1052.27+ 111601 1353.96+2742.28 1389514257615 061 058

Anthropometric measurements

Weight (kg) 793149.79 76.9903:£1029312 82474933 0.03 0.06
Height (cm) 16246£5.41 160.265.93 16141445 0.03 0.005
BMI (kg/m?) 29984331 3009435 31444332 0.16 0.22
WC (cm) 97.3948.62 9641856 101.4249.03 0.03 0.04
WHR 0922005 092004 095005 0.03 0.02
Body composition

VEL (cm?) 149315 154307 1616298 019 0.03
oD (%) 13937£15.47 1399121632 14625+ 15,54 016 022
Blood pressure

SBP (mmHg) 111241206 1112641538 113,084 1457 083 0.01
DBP (mmHg) 77.14£10.08 77444951 775841104 097 016

Blood parameters

FBS (mg/dL) 873292 86.46410.32 88.7£9.82 057 0.02
TC (mg/dL) 18641333 182.95437.7 179.83435.46 0.68 0.08
TG (mg/dL) 120.83:+57.88 108.35£53.01 136.91£75.67 0.06 o
HDL (mg/dL) 4735969 475941162 46874116 095 0.98
LDL (mg/dL) 96.96:+21.67 95.12425.51 90452582 051 0.01
AST (1U/L) 1751469 17.97£8.08 17.91£8.56 092 0.79
ALT (1U/L) 18.16:+14.02 187741331 20251368 08 053

Qualitative variable N (%)

Single 29(49.2) 25(42.4) 5(85)

Marriage status 016 018
Married 69(35.9) 96 (50) 27 (14.1)
Non academic 49(76.8) 62(88.4) 22(349)

Education levels 03 032
Academic 49(422) 57 (49.1) 10(86)
Unemployed 52(347) 77 (51.3) 21(14)

Job 0.16 018
Employed 45(46.9) 40 (41.7) 11(115)
Poor 19(345) 27 (49.1) 9(16.4)

Economicstatus | Moderate 46(39.3) 56 (47.9) 15(128) 077 077
Good 28 (43.8) 30(46.9) 6(9.4)

BMI, Body mass index; WC, waist circumference; WHR, waist height ratio; FBS, fasting blood sugar; Chol, Cholesterol TG, Triglyceride; HDL, High density lipoprotein; LDL, Low density
lipoprotein; SBP, Systolic Blood Pressure; DB, Diastolic Blood Pressure; OD, Obesity degree; VEL, Visceral fatlevel; TC, total cholesterol.

Quantitative variable: Mean &D (Standard deviation), Qualitative variable: N (%) Number (Percentage).

p-values<0.05 are in bold.

p-value calculated by analysis of variance (ANOVA).

“p-value was found by ANCOVA, and adjusted for age, IPAC and total energy

ntake.
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Quantitative variables TDPI

Low intake (n =196) = High intake (n = 195) p-value

Demographic variables
Age (years) 35442858 36774842 023 031
PA(MET-minutes/week) 1086.64+2159.97 1292.74 £2061.70 044 0.21

Anthropometric measurements

BMI (kg/m?) 3064406 3029434 053 043
Weight (kg) 805141104 79731056 0.48 021
Height (cm) 16082631 161254531 047 035
WC (em) 98.179.06 97324924 048 0.08
WHR 0.93£0.046 0924005 0.45 0.09
Body compo:

VEL (cm) 1532433 1506433 055 045
OD (%) 1422141898 140,88+ 15.84 056 043

Blood parameters

FBS (mg/dL) 88.19£11.18 86.77+84 027 <0.001
TC (mg/dL) 186.86:40.29 1821923273 033 0.01
TG (mg/dL) 116.29+56.32 118.61£60.03 0.76 031
HDL (mg/dL) 46.63+11.28 47.39+10.35 059 073
LDL (mg/dL) 94.68+24.53 95.55+23.98 0.78 <0.001
AST (1U/L) 17.9746.37 17.68+8.11 0.76 0.81
ALT (IU/L) 18.68+10.33 19.38+14.93 0.68 048

Qualitative variable

Single 58(52.7) 52(47.3)

Marriage status 029 036
Married 138 (49.1) 143 (50.9)
Nonacademic 97 (49.5) 107 (55.4)

Education 026 014
Academic 9(50.5) 86(44.6)
Unemployed 105 (46.3) 122(537)

Job 0.02 001
Employed 90(57) 68 (43)
Poor 4247.7) 46(52.3)

Economic status Moderate 86(47.3) 96 (52.7) 0.18 017
Good 62(57.9) 45 (42.1)

BMI, Body mass index; WC, waist circumference; WHR, waist height ratio; FBS, fasting blood sugar; Chol, Cholesterol; TG, Triglyceride; HDL, High density lipoprotein;
lipoprotein; OD, Obesity degree; VEL, Visceral fatlevel; TC, total cholesterol.

TDPI Low intake <2060.65 (mg/day), TDPI High intake  2060.65(mg/day).

p-values<0.05 are in bold.

Quantitative variable: Mean &SD (Standard deviation).

Qualitative variable N (%): N (%) Number (Percentage).

p-value calculated by analysis of independent sample t-test.

p-value *Adjusted for age, IPAC, and total energy intake calculated by analysis of covariance (ANCOVA),

DL, Low-density
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Variables GRS TDPI Stilbenes

Low High intake Low High intake
intake < intake

2060.65 Adjust <049 Crude Adjust

(mg/ 95% (mg/ 95% 95%
day) cl day) cl cl

Anthropometric factors

Lowrisk | Reference Reference Reference Reference
505 455
Moderate -149 -189
- 304 0 <0001 | 250 1o 001 - 048 062 012 09
BMI(kg/m) | risk 0247 0214
-1.03 046
496 501 —413 —347
Highrisk - -181 026 | -179 027 - 116 044 -043 077
0134 o142 018 10259
Lowrisk | Reference Reference Reference Reference
-1253 -1251
Moderate -1.73 236
- 743 0 <0001 745 o <0001 - 327 02 268 029
WC (em) risk 0829 0773
-233 -238
-13.12 -13.32 ~9810

High risk - 529 018 | 559 015 - 235 053 075
0253 0214 509 10629
Lowrisk | Reference Reference Reference Reference
0048 0052
Moderate 0001 0005
- -001 | 1 017 | 002 | 009 - 002 006 002 01
risk 0056 0005
WHR 0.008 0004
~0056 0051
~0051 005
High risk - 002 | 056 <0001 10 07 - 001 061 <0.001 068
10003 0032
0031 0035
Body composition
lowrisk | Reference Reference Reference Reference
388 385
Moderate 166 202
- 21 e 02 206 o 002 N 089 092 -023 079
VEL (cm) risk 0183 0155
033 026
376 358 356 298
High risk = -102 046 | 082 055 = 096 047 -031 081
o171 0193 o164 10234
Low Reference Reference Reference Reference
-9.32
Moderate 1847 1837 1378
- 670 026 | -677 025 - 27 0 069
risk 10506 0482 0913
oD (%) 1367
-2177
~2669 2736 ~2485
High risk - 852 035 | -956 029 - -7.73 037 o 058
10965 0823 10939
1232
Biochemical variables
Lowrisk | Reference Reference Reference Reference
-7 ~1338
Moderate 241 229
- 916 0 <0001 751 1o 001 - 306 027 348 024
risk 0853 10917
FBS (mg/dL) 358 163
2039 568
1995
High risk - S8 10 <0001 -1088 . oo - 25 o 051 409 o 036
to-1
328 1085 1281
Lowrisk | Reference Reference Reference Reference
651 009 B L5l -1924 088 386 2518 072
Moderate ~1094
= 502w 0 -1877 © ©
risk 0339
TC (mg/dL) 354 2028 1744
High risk - ~2192  -5489 019 | 1874 -5297 | 028 - 388 | 2747 08 1708 -1544 03
© o © o
104 1549 3524 1962
TG (mgdl) | Lowrisk | Reference Reference Reference Reference
Moderate - 763 | —4458 068 | 045 | -386 098 - 1850 1665 03 | 1471 -2249 043
risk © o © o
2923 3952 5367 5191
High risk - S2311 -8129 043 | -2168 8349 049 - 436 —a941 087 1459 4295 061
© o © o
35.06 w012 813 715
HDL(mgdl) | Lowrisk | Reference Reference Reference Reference
Moderate - L2 812 067 | 123 5810 073 - 030 597 092 051 -612 088
risk 0526 826 0658 o714
High risk - 273 75 06 L9 97 081 B 271 6710 056 477 535 035
013 © 1226 ©
195 1489
IDL(mgdl) | Lowrisk | Reference Reference Reference Reference
Moderate - —M436  -2875 005 | -608 -2L04 042 - 625 741 037 705 033
risk © 10887 © o
0028 1991 22
High risk - -2003 | —211 007 | 2100 -2 | 007 - 639 -1424 054 1257 908 025
© 0199 © o
2049 27.08 un
AST(UML) | Lowrisk | Reference Reference Reference Reference
Moderate - -050 | -505 082 | 08 391 072 - 052 3810 081 194 -258 04
risk © 10559 186 10647
4038
High risk - —480 -178 017 | -390  -1125 029 - 369 | -1051 023 376 1068 028
0216 0343 0257 0314
ALTAUL) | Low Reference Reference Reference Reference
Moderate - 325 -127 042 13 992 o7 - 061 -701 086 300 514 047
risk 0476 0714 10829 ©
i
High risk - -593 | -1823 0M | 402 | -172 0S4 - —271 | 1427 | 06t -1339 087
0637 0915 10885 o
146

B, Standard Error; GRS, Genetic risk score; BMI, Body mass index; WC, waist circumference; WHR, waist height
High densitylipoprotein; OD Obesity degree; VFL, Visceral fatlevel TC, ttal cholestrol.

TDPI High intake > 2060.65 (mg/day), Stlbenes High intake 20.49(mg/day).

p-values <0.05 are in bold.

Adjust=adjusted for potential confounding factors including (age, IPAC and total energy intake).

Low Risk 0,1,2 Risk alleles, Moderate Risk: 3,4 Risk alele, High Risk: 5,6 Risk allle.

FBS, fasting blood sugar; T

 LDL, Low density lipoprotein; HDL,
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Variables GRS Phenolic acid Lignans

High intake High intake
Crude Adjust Crude Adjust
95% 95% 95% p 95%
Cl Cl Cl Cl
Anthropometric factors
Lowrisk | Reference Reference Reference Reference
Moderate 283 262 -229 ~154
- -083 041 -0.60 055 - -030 076 048 063
BMI (kg/m?) | risk 0116 to141 t01.69 0252
High -356 —429 —404 =365
- -059 069 -1.26 041 - -108 047 -0.60 069
Risk 0237 0177 0188 t02.44
LowRisk | Reference Reference Reference Reference
Moderate —474 515 -576 —403
- 033 089 -0.06 097 - ~069 078 105 068
WC (cm) Risk 054 0501 0438 0615
High -538 -755 ~llto -98
- 209 058 <0001 099 - -352 035 -220 056
Risk 109.56 0753 395 0539
LowRisk | Reference Reference Reference Reference
Moderate -001 ~001 -003 -002
- 001 035 001 043 - <0.001 067 224 099
Risk 0004 10003 10002 0002
WHR
~0.009
High ~001 -005 ~0.04
- 0.03 012 002 021 - -001 052 <0001 086
Risk 0006 0002 100,03
0072
Body composition
Lowrisk | Reference Reference Reference Reference
Moderate -242 —244 -117 -086
- ~066 045 -0.66 046 - 057 051 092 031
VEL(m)  risk 0109 L2 0233 0272
-251 -289 -342 ~264
High risk - 007 095 -024 085 - ~083 039 003 098
102,67 t0241 ©176 027
Lowrisk | Reference Reference Reference Reference
-857 -758 64
Moderate ~1L18
- 299 o 06l 025 096 - 379 o 05 508 o 038
risk 01169
oD (%) 1456 1554 1657
-1682
High -2175 -2429 -2242
- 027 o 097 -473 058 - -717 041 =525 054
Risk 01228 0994 o119
17.37
Biochemical variables
Lowrisk | Reference Reference Reference Reference
Moderate -503 545 -434 -478
- 045 087 030 091 - 119 067 103 072
FBS (mg/dL)  risk 0594 0605 0672 10684
~1097 —1221 ~796 -87
High risk - -271 052 -339 045 - 037 093 041 092
10555 t0541 087 10954
Lowrisk | Reference Reference Reference Reference
~20.11 072 - 1688 -392 011 1240 899 025
Moderate -24.96
. 065 095 -375 © o
risk 01745
TC (mg/dL) 2142 3768 3381
T - S1L81 | -4307 045 -2104 5354 02 - 459 -2673 077 1460  -1897 039
© 1145 © o
19.44 3593 4818
TG (mg/dl)  LowRisk | Reference Reference Reference Reference
Moderate - 383 274 007 2860 -7.62 | 02 - 196 | -3353 091 -924 4661 062
risk to 06482 to o
6641 3745 2813
High risk - ~3954 | -9226 014 -5904 -11566 004 - 1672 | -3722 054 2858 3054 034
- to to 0877
1317 -242 7067
HDL(mg/  Lowrisk = Reference Reference Reference Reference
dL) Moderate = 3.10 -323 | 033 | 287 =377 | 039 - =013 -656 096 213 -46 053
risk t09.44 10952 063 t08.87
High risk - 970 | 016~ 004 789 2310 012 - 185 =783 07 702 =355 019
1923 18.08 to to
1154 17.59
LDL (mg/dl)  Lowrisk  Reference Reference Reference Reference
Moderate - 633 | —748 036 911 | 501 02 - 969 | —422 | 017 1126 314 012
risk to 02325 © to
2014 261 2566
High risk - ~733 | -2812 048 -1389 3554 02 - 019 | -2076 098 334 1924 077
o 0776 © 0259
1345 2116
AST(IUL)  Lowrisk  Reference Reference Reference Reference
Moderate - -293 | -725 008 268 -709 | 024 - -201  -639 036 054 513 081
risk 0137 0183 0236 0404
High risk - ~231  -88 048 -186 878 059 - -135 795 068 203 506 058
0417 10505 0523 10923
ALT(UL)  Lowrisk  Reference Reference Reference Reference
Moderate - -683 | -1438 007 545 -1349 0.8 - -723 | -149 | 006 -459  -1279 | 027
risk 0071 0259 0043 10359
High - ~028 | -1164 096 012 -1245 098 - -370 | 1526 052 102 -1183 | 087
Risk to 0122 07.84 to
107 13.87

B, Standard Error; GRS, Genetic risk score; BMI, Body mass index; WC, waist circumference; WHR, waist height ratio; FBS, fating blood sugar; TG, Triglyceride; LDL, Low-density
lipoprotein; HDL, High-density lipoprotein; OD, Obesity degree; VL, Visceral fatlevel; TC, total cholesterol

Phenolic acid High intake > 55.95(mg/day), Lignans High intake > 0.0063(mg/day).

p-values<0.05 are in bold.

djusted for potential confounding factors including (age, IPAC and total energy intake).

1.2 Risk alleles, Moderate Risk: 3,4 Risk allele, High Risk: 5,6 Risk allele.
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