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Figure S1. Manhattan plots of GWAS of five MetS components
[image: ]

BP: Blood pressure, WC: Waist circumference, FBS: Fasting blood sugar, TG: Triglycerides, HDL: High-density lipoprotein cholesterol


[bookmark: _Hlk168418369]Figure S2. UpSet plot of signals related to MetS and its components
[image: ]
SNPs related to MetS and its components. The left upset plot indicates if each MetS GCTA-COJO(Genome-wide complex trait analysis related conditional and joint multiple-SNP analysis) derived SNP is associated with each MetS component with genome-wide significance (P-value<5E-08). The horizontal bar graph and its number indicate how many SNPs are associated with corresponding traits, and each SNP rsID and its nearest gene are indicated accordingly to the right. Bold indicates non-synonymous exonic SNPs.

[bookmark: _Hlk168418375]Figure S3. MetS associated GCTA-COJO SNPs in relation with each MetS component
[image: ]
Colors refer to the size and direction of the beta effect. 
Asterisks indicate P-value significance (*** < 5E-08 , ** < 1E-05 , * < 0.05)
GCTA-COJO: Genome-wide complex trait analysis - Conditional and Joint multiple SNP analysis, SNP: Single Nucleotide Polymorphism, BP: Blood pressure, FBS: Fasting blood sugar, HDL: High-density lipoprotein, TG: Triglyceride, WC: Waist circumference, MetS: Metabolic syndrome, N-E allele: Non-effect allele

Figure S4. Locus zoom plots including APOA5 SNPs within A. MetS, B. TG and C. HDL
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[bookmark: _Hlk168418838]Figure S5. Comparison of fine-mapping results from KoGES and UK Biobank cohorts of TG values
[image: ]

The x-axis shows the genetic position(hg19) on the chromosome 11 APOA5 region and y-axis shows the posterior inclusion probability (PIP). The red and blue circles represent the SNPs of Koreans and UK Biobank. Dotted line indicates overlapping SNPs. SNPs of PIPs over 0.1 are depicted.

Figure S6. Regional association plots for APOA5 locus in TG GWAS regarding KoGES and UK Biobank cohorts
[image: ]
Figure S7. LD Blocks of the (A)KoGES and (B)UK Biobank cohorts derived from separate TG GWAS
  [image: ]

Figure S8. Multilayered effects of rs651821/rs2266788 in interaction with HDL and environmental factors
[image: ]
Plasma HDL levels in accordance to rs651821 and rs2266788 genotypes stratified by smoking (A-C), alcohol drinking (D-F), and physical activity (G-I). Subfigures A, D, G correlates to rs651821 genotypes in the total population, B, E, H correlates to rs2266788 genotypes in the total population and C, F, I refers to rs2266788 genotypes within the rs651821 CC subgroup. HDL: High-density lipoprotein cholesterol, PA: Physical activity
image5.png
PIP

1.0

0.8

0.6

0.4

0.2

0.0
116.59

rs964184 -rs651821

rs4938311 -~
) ° ° °
P e
: )
: e o
[ ] é..
P °
® : °
116.61 116.63 116.65 116.67
(TRRRRRTTH WORSANS (I
BUD13 ZPR1 APOA5

Position (Chromosome 11, Mb, hg19)

° o
[ ]
[ ]
[ ]
[ ]
116.69 116.71
W H W

APOA4 APOA3 APOA1

......

PIP_UKBB
PIP_KoGES
Overlapping




image6.png
u 300

250

—logso(p-value)

N

o

=]
1

@
o
|

100

50

Korean
no conditioning

e—— rs651821

08
0.6
0.4
0.2

~ 100

rs2266788

rs964184

- 80
Py
@
2
o
g
-60 =
B
)
S
B
-40 ®
&
H
=
g

20

0
<BUD13 < SIK3 SIDT2—>
il ol
eZ:R" PAFAJ:LBZ* 6 genes
<—AF:‘OA5 <—LOC1120652768 omitted
< APOA4 TAGLN—>
; k
T T T T T
116.2 116.4 116.6 116.8 117
Position on chr11 (Mb)
. 2 ~ 100
UK Biobank r
e . o—— rs964184 o
no conditioning -
_ 06 [~ 80
rs2266788 04
02
- 60

° Y 651821

T
N
o

(Q/INR) 1Bl UOIBUIqUIOODY

T
N
S)

2 genes
omitted

<BUD13 <SIK3 SIDT2—>

v ———— -

<ZPR1 PAFAH1B2—>
- ey

6AF:OA5 <LOC 120652768
‘—AP.OAJ T/lGH\I—>

APOC3— <-PCSK7
W i
T T T T T
116.2 116.4 116.6 116.8 17

Position on chr11 (Mb)

30

10gso(p-value)

Korean
rs651821 conditioned

S rs2266788

rs964184

08
0.6
04
0.2

800

‘—wﬂ < SIK3 SID_TZ—“
“lfR' MFmﬂ?*
Q-Ai.’OA5 '—LOC120652768
< APOA4 TAGLN—~
T T T T T
116.2 116.4 116.6 116.8 17
Position on chr11 (Mb)
H r
UK Biobank &—— rs964184 08

rs651821 conditioned

<BUD13 <-SIK3 SIDT2—>

o —————— -

<ZPR1 PAFAH1B2—>
- ever

*AI:OA.’D eLO(710.0552768
«Apm. 4 TAGI.'.Na

APOC3—> <PCSK7
. -
T T T T T
116.2 116.4 116.6 116.8 17

Position on chr11 (Mb)

r 100

& 8 8

(Qui/wW2) 1.1 uoneUIqUIOdDY

n
o

5 genes
omitted

100

N =) @
=) =] =]

(QU/N) S1eJ UOHBUIGIodDY

N
=]

2 genes
omitted




image7.png
300 o 2 | 100 Z || 100
A o rs651821 N B o 1964184 [N
250 06 (| go 1500 - 06 (80 o
] z rs2266788 04 8
02 g - 02 H
g 2 k6o 3
e 8 fo | A g
H 3
rs2266788 3 2 rs651821 w0’
{40 & 0 =
z :
100 2 500 | E
rs964184 H 20 <
0
50
0 4
0 0
P ~siKs SinTe—~
<BUD13 < SIKs STz~ 2Rt PArAH1B2—~
e o 2genes
- - «AROAS 10100652768
2R PARRHLEZ 6 gend® . ¢ omitted
~apoas ~Locigosszzes | omitted ~ApOAL TAGN—
~Apoat mogN-- APOG3> <~ RGIKT
T T T T T T T T T
1162 116.4 116.6 1168 17 1162 1164 1166 1168 "7

Position on chr11 (Mb)

Position on chr11 (Mb)

S SmeS—cn—n

DN

O

RS e e s e .

L AN R G B g Y R e WG XV VY SR

[ 2 ¢ I 21 < o, El g 8 o B g e -9 3 2 o
h o 4 s @ 9 2 o 9 s oA oalslsle 4 <19 g g g ¢ 8 2 . gz o1l 8 : 2|3 8 =g
9 5§ 94 2 7 g & @ @ g <9 3 gl ¢ als s g e 8 g € 8 §$|c8 & §8 Bl 3 &
o 8 <! & o 8 g g 2 g d 2 P < g ] | 3 & ] S8 = k3 14 = = 3 2 N = & » 2 2
z g g2 3 g 5 g 3 B 4 £l & 2 2 2 3 g = 8 2 o 5 S s 2 S 8 8 S 3 2 2 S 8
g & § § & ¢ § 3z & E &8 ESlg|cs)l: ¢ §|¢ e B g 2 ®» @ 8 % @@ ¥ @ @l® ¥ @
= = = - = = = = = = = e = e = 2 = e
Block 35 (54 kh) 212 214 219 221

213 214 215 216 217 231
b€

> B
<1

2 i

.

1w s B
D &

1 i

0

o 0

oo

Y

2 19 4 P Y




image8.png
>

HDL (mg/dL)

o
3

55

f

8

35

D.

HDL (mg/dL)

G

HDL (mg/dL)

55

a5

35

30

60

55

a5

Current
Smoker

Never Ex-smoker

Smoker

!

Moderate
Drinker

Non to low
Drinker

Heavy
Drinker

=

A

5651821
- T
- CT
- cC

Low PA

Moderate PA  High PA

B-

55

a5

35

E.

55

45

35

55

a5

Never
Smoker

—

Non to low
Drinker

Ex-smoker

Moderate
Drinker

C-

55

50

a5

40

35

30
Current Never Ex-smoker Current
Smoker Smoker Smoker

F-

o T
F_'_‘\‘

a5 L_‘H
3

Moderate
Drinker

Non to low
Drinker

Heavy
Drinker

Heavy
Drinker

—.

'\o/* “

152266788
= AA
-8~ AG
- GG

Low PA

Moderate PA

'\./.

—_—

| —y

Low PA Moderate PA  High PA
rs651821=CC subgroup

High PA




image1.png
<, A.BP T

HECTD4
2 4
A
o ) :
2 : RNF213
5N 2 GRB14 CNNM2 !
g A 4 A ARaGL3
L : :

1 2 3 4 5 6 7 8 9 10 11 1213 15 17 19 22

1 2 3 4 5 6 7T 8 9 10 11 1213 15 17 19 22

CDKAL1 KeNQ1
C. FBS 4

-logqoP

-logqoP

1 2 3 4 5 6 7 8 9 10 11 1213 15 17 19 22

A APOAS5

E. HDL AcEP

LIPC

T ABCA1




image2.png
10

TAH
DL
Sdad

- s

. -
]
[ [

St

0

T

2

T

4

rs141740187(BUDI3), 1s6586892 (LPL), rs731839 (PEPD)
rs17231506(CETP), rs2303790 (CETP)

rs112405602(SNHG32)

rs10830963(MTNR1B)

rs11066001(BRAP)

rs1260326(GCKR)

I © 651821 (AP0AS), 1574368849(BUDI 3), 1s59147390(LPL), rs429358(APOE)




image3.png
SNP

rs651821
rs74368849
rs17231506
rs59147390
rs2303790
rs112405902
rs429358
rs141740187
rs10830963
156586892
rs731839

Effect/N-E
allele

C/T
A/G
T/C
C/T
G/A
A/G
C/T
T/G
G/C
A/C
A/G

Nearest
Genes

APOAS5
BUDI3
HERPUDI;CETP
LPL;SLC1841
CETP
SNHG32;NEUI
APOE
BUDI3
MINRIB
LPL;SLC1841
PEPD

MetS

*kk

BP

FBS

kK%

kK%

*k*k

*kk

*kk

*k*k

HDL

*k*k

TG

wC

*k%

KKk

*k%k

*k*k

*k*k

*k*k

*%

*k*k

*%

f
-0.2

T
-0.1

0.1

0.2





image4.png
A. MetS

300 —

250

200

—logyo(p-value)
@
o
I

100

rs651821

®
o OB

0.8
0.6
0.4
0.2

< SIK3

<APOA5
0

-t

<BUD13
[

<ZPR1
v

‘—AF.'OAl
APOC3—>
g

«Ai:OA1

116.5

T T T
116.6 116.7 116.8
Position on chr11 (Mb)

116.9

100

80

60

40

20

(Q/ND) Bjel uoneuIquoday

rs651821 E

°

0.8
0.6
04
0.2

<—AEOA5 < SIK3

i

<BUD13

[t

<ZPR1
v

GAP.OAl
APOC3—>
C)

‘—Ai:OA1

116.5

T T T
116.6 116.7 116.8
Position on chr11 (Mb)

116.9

— 100

T
@
S

T
@
=]

T
IS
=)

T
N
o

(QIN/W0) 1Bl UoleUIqWooSY

C.

300

250

200

150

—logqo(p-value)

100

50

HDL

rs662799

®
[ __J

2 | 100
08
06 || 80
0.4
0.2

<BUD13
)

<ZPR1
-

< APOA4
0

APOC3—>
Gl

< APOA5
.

<*AF.’DA1

ot

< SIK3

T T T
116.5 116.6 116.7
Position on chr11 (Mb)

116.8 116.9

(QN/IND) 1.l UoHRUIqUIOIDY




