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Sup. Fig. S1: Pearson correlation coefficients obtained from pairwise partial correlation of zoosterol traits. Phenotype abbrevia-
tions: laf - free lanosterol, def - free desmosterol, dee - esterified desmosterol, det - total desmosterol, chf - free cholesterol, che -
esterified cholesterol, cht - total cholesterol. Ratio traits are indicated with an underscore.
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Sup. Fig. S2: Quantile-Quantile-plots and genomic-inflation factors A for investigated traits. Only variants passing quality-control
criteria were included in the calculation of A. Traits are ordered from left to right in order of decreasing A. Phenotype abbreviations:
laf - free lanosterol, def - free desmosterol, dee - esterified desmosterol, det - total desmosterol, chf - free cholesterol, che -
esterified cholesterol, cht - total cholesterol. Ratio traits are indicated with an underscore.



treatment

Beta excluded

treatment

Beta excluded

Beta excluded lipid treatment

Beta excluded lipid treatment

All variants - che
.9082

Suggestive variants - che
r=0.9865

00-
3
£
count £
10000 £
=
7500
s00 8
g
3
2500
3
g
o
@
“01-
oos 00 0bs 0io 010 olos 0.00 005
Beta all Beta all
All variants - cht Suggestive variants - cht
r'=0.9066 r=0.9889
00-
€
g
count £
g
7500 2
5000 §
20 3 n
]
3
g
o
@
01-
-010 -005 000 005 -012  -008 -004 000 004
Beta all Beta all
All variants - def_chf Suggestive variants - def_chf
r=09125 r=0.9585
03-
02-
01- =
-l (Y
count £
g =
600 2 g_ 7—.—;
2
a0 2
3
3
2000 3
00- H
]
g |
01- L
01-
61 oo 01 02 01 :
Beta all Beta all
All variants - det Suggestive variants - det
r=08927 r=0.9953
0.20-
01-
0.15-
t
g
count £
so00 £
S 010+
w00 2
00- 3000 o
3
200 3
w000 ©
3
£ oos-
@
01~
0.00-
R Y S e 005~ . . . .
-010-005 0,00 0.05 010 0.15 000 005 010 0l
Beta all Beta all

Al variants - chf Suggestive variants — chf

All variants - chf_che

Suggestive variants — chf_che

r=09022 r=0.9956 r=0.9066 r=0.9992
0,025~
0.10-
005
005- 0.000-
€ £ £ =3
g g £ g
£ count E £ count E
H § oo g s 5
2 7500 - -} =
g
£ 10000
g 0o 5000 T 3 3
$ ] ] 8 0025~
3 2500 3 3 s 2
3 3 3 3
s ® -005- = =
o 5 o o
@ @ @ @
005~
0,050~
0.10-
010~
R et , , . . R S S -0.075~ . . . .
010 -0l0s 0.00 0.05 0.10 o0 -00s o000 005 olos -0/03 000 003 006 0050 -0025 0000 0025
Beta all Beta all Beta all Beta all
All variants - dee Suggestive variants - dee All variants - def Suggestive variants — def
r=08822 =0.9936 r=0.8987 r=0.982
0.20-
02-
015
€ € z €
3 g 5 g
£ count £ = = :
g 5000 £ o10- g 2
2 400 T 2 o1
b= 3000 5 = =
3 8 3 3
k- 200 § 3 3
K] 1000 9 3 3
3 ) 3 3
s & 005+ g g
o @ o o
@ @ @ @
00-
0.00-
o S, 0,05 . . . . , , , , , ,
-010-0/05 0.00 005 0.10 000 005 0is 0o o1 02 01 02
Beta all Beta all Beta all Beta all
All variants - def_dee Suggestive variants - def_dee Al variants - def_laf Suggestive variants - def_laf
0.8836 r=09378 r=0.8451 r=0.9772
03-
010- 0164 02-
£ E £ E
£ count £ £ count =
£ a0 £ £ £
2 5012 - 000 5 oo
s 3000 & g 00 2
=l 3 3 s
2 o000- 2000 & g 2000 J
E E] E] E
£ o002 £ 000 &
3 8 3 5
ke Ee kS =
3 @ o @
@ @ @ @
005~ 0.08- 024 —
010~
004-
o S, S, . . |, 0, 9, 04 . , ,
-0110-005 0.00 005 0.10 005 0lo -03 02 -01 00 01 02 04 - 00 02
Beta all Beta all Beta all Beta all
Al variants - det_cht Suggestive variants - det_cht All variants - det_laf Suggestive variants - det_laf
r=09188 1=0.9756 r=08348 r=0.9823
015- 02-
020
010-
015
T
£ = L = B
§ g 5 g
£ count £ i £ count  E oo-
g 0057 g = i g
= 6000 = 010- = =
-4 g H =4 3000 &
000 o
3 3 3 00 3
3 E] E] 3
3 0 3 S w000 S
3 o000- 3 3 3
s
g g oos- g g
@ @ @ @
02
005+
0.00-
0.10+
-010 -005 000 005 010 000 005 0l 015 -03 02 -01 00 01 02 04 -02 0o 02
Beta all Beta all Beta all Beta all



All variants - laf Suggestive variants - laf All variants - laf_cht Suggestive variants - laf_cht
r=0.8856 1=0.9846 r=0.8928 =0.9897

count

a000
5000
4000
2000

count

8000
6000
4000
2000

lipid treatment

00~

Beta excluded lipid treatment

Beta excluded lipid treatment
Beta excluded lipid treatment

Sup. Fig. S3: Sensitivity analysis for the impact of lipid-lowering medication. Effect estimates of a meta-regression of all
individuals including lipid-lowering medication as a covariate (Beta all) and a meta-regression excluding treated individuals (Beta
excluded lipid treatment) are compared. Comparison and calculation of Pearson regression coefficients (r) was done for all quality-
filtered variants and the subset of variants that reached suggestive significance (p < 10~°) in either of the analysis settings. For
suggestive variants, the 95% confidence interval is shown.
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Sup. Fig. S4: Regional association plots of loci with genome-wide significant association with zoosterol traits. Only the best-
associated trait is shown for each locus. Loci, where no variant besides the index variant reached at least suggestive significance
(p < 10~) were classified as unsupported.
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Sup. Fig. S5: Forest plots of supported genome-wide significant loci. Shown are single study effect estimates and corresponding
95% confidence intervals. Meta-results were calculated under a fixed-effect model, weighting studies according to their inverse
variance. For each locus, data is shown for the best-associated phenotype. Phenotype abbreviations: laf - free lanosterol, def -
free desmosterol, dee - esterified desmosterol, det - total desmosterol, chf - free cholesterol, che - esterified cholesterol, cht - total
cholesterol. Ratio traits are indicated with an underscore.
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Sup. Fig. S6: Colocalization of traits with genome-wide significant association for loci with multiple associated traits. The
analysed pair of traits is separated by a tilde. Phenotype abbreviations: laf - free lanosterol, def - free desmosterol, dee - esterified
desmosterol, det - total desmosterol, chf - free cholesterol, che - esterified cholesterol, cht - total cholesterol. Ratio traits are
indicated with an underscore.
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trait: laf_cht; best COJO SNP: rs190126802; COJO SNP is SNP: TRUE
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Region 5-7g21.2; Independent SNP: rs2299239

trait: laf_cht; best COJO SNP: rs2299239; COJO SNP is SNP: TRUE
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Region 10-15¢21.3; Independent SNP: rs588136
trait: chf_che; best COJO SNP: rs588136; COJO SNP is SNP: TRUE
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Region 12-19q13.32; Independent SNP: rs59007384

trait: che; best COJO SNP: rs59007384; COJO SNP is SNP: TRUE
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trait: cht; best COJO SNP: rs59007384; COJO SNP is SNP: TRUE
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Region 12-19q13.32; Independent SNP: rs7412

trait: che; best COJO SNP: rs7412; COJO SNP is. SNP: TRUE
2
29 - r @ P=6.64e-30 L 54
W [0.8-1.0]
@ [0.5-0.8)
O [0.2-0.5) - 45
232 1 @ [0.0-0.2)
— O NA °
o
3 o © I 36
217.4
Q P~
2 272
g s
2116 )
g 9
T M8
c
5.8 2
. Lo B
£
£
3
0+ -0 o
4
CEACAMZ0  CEACAW1S  BCAM  AROCIPL  CLASRPEIFSAPS cam cosene
> > - > - >
Fm0 PR cBlc  Afoci Rl eRRIRW ExocaL2 PRPIRIAL
« -> - > —_ « -
aneasse (GSFZ3 ACON0666  APDE CLPTML oLmews2 erccz
> - > > — «
weze  Acimrza scta TOMMAPOC2  GEMINT TRAPPCEA wwes
ol > > > > Ed
CEACAMZ2P  CEACAMIS PURL (APOCA  ZNF295 NKPDL RPS16PD ERCCL
T — = T =
44,912,079 45,162,079 45,412,079 45,662,079 45,912,079
Chromosome 19 (bp)
Region 12-19q13.32; Independent SNP: rs7412
trait: cht; best COJO SNP: rs7412; COJO SNP is SNP: TRUE
2
24 r @ P=6.25e-25 - 54
B [0.8-1.0]
O [0.5-0.8)
O [0.2-05) - 45
1929 3 [0.0-02)
~ O NA °
3 o @ 36
214.4
@ P~
2 272
le) =
S =
= 96 1 IC
Q
g Bk
c
48 - 2
. Lo B
£
£
3
0+ -0 o
4
CEACAMZ0  CEACAWIS  BCAM  AROCIPL  CLASRPEIFSAPS cam cosear
-~ -> > > « >
180 PR cBlc  AFoci  Rels  PPRIRW EXOCALZ PRPIRISL
P - - > = — o« -
anasse (GSFZ3 ACON0666  APDE CLPTML oLusesa erccz
> -> >y —> —_——
meze Atz acta TOMMABOC2  GEMINT TRARPCEA s
- > » > > >
CEACAMZ2P  CEACAMIS PURL APOCA  ZNF295 NKPD1 RPsi6Po ERCCL
> > < < <
T T T T T
44,912,079 45,162,079 45,412,079 45,662,079 45,912,079

Chromosome 19 (bp)

Sup. Fig. S7: Regional-association plots based on conditional statistics for loci with multiple independent variants. Conditional
statistics for the best associated trait were obtained for the specified SNP by conditioning on all other independent variants at the
respective locus. This procedure was iterated for each phenotype where multiple independent variants were found. Positions of
independent variants are indicated by dotted lines. The variant with the strongest association after conditioning is shown as ’best
COJO SNP'. If this variant is identical to the independent variant, the entry '"COJO SNP is independent SNP’ is set to TRUE.



Region 7921.2; Independent SNP: rs2299239

trait: laf_cht; best COJO SNP: rs2299239; COJO SNP is independent SNP: TRUE

2
r @ P-=4.38¢-08

W [0.8-1.0]
B [0.5-0.8) %
6 4 @ [0.2-0.5) os &
B [0.0-0.2) | © ® - 90
o 5 NA o 0%8:009%
©
Q45 — 72
o —
2 =
e - 545
o 3 L
g o
T - 36 ©
15 S
' T
18 £
£
3
0 — 0 &.)
KRIT1 ERVW-1
«— <
CYP51A1 GATAD1
<~ >
AKAP9 AC007566.11
—_— -«
MTERF ANKIB1
< _—
MIR1285-1 PEX1
P a—

T T I — T
91,154,617 91,404,617 91,654,617 91,904,617 92,154,617

Chromosome 7 (bp)

Sup. Fig. S8: Regional-association plot based on conditional statistics for the secondary independent variant rs2299239 found at
locus 7g21.2. The original locus was extended 500 kb downstream before conditioning on the index variant rs190126802.
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Sup. Fig. S9: Power analysis for lanosterol and desmosterol to lanosterol ratios for a range of minor allele frequencies. Power was
calculated for free lanosterol (laf), total desmosterol to lanosterol ratio (det/laf), and free desmosterol to lanosterol ratio (def/laf).
Original sample sizes (laf: 8786, det/laf: 5873, def/laf: 4111) were used. We also simulated power for desmosterol ratios, when
sample size increased to that of free lanosterol. The x-axis shows the effect size and the y-axis the power. We assumed an
additive genetic model. Standard deviation (SD) of traits was calculated in LIFE-Heart.



