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Supplementary Material and Methods

Study design and description of cohorts

The Colaus study is a single-center, prospective study which included 6,182 Caucasian subjects aged
35 to 75 years from the city of Lausanne in Switzerland (1). The major aims of the Colaus study are
the investigation of prevalence, and determinants of cardiovascular disease and cardiovascular risk
factors in the Lausanne population. Full phenotype information as well as imputed genotypes are
available for n=3,964 participants and over 7.6 M SNPs after filtering.

For the NHLBI Family Heart Study (FamHS), 1,200 families (=6,000 individuals) were ascertained in
1992, half randomly sampled, half selected because of an excess of coronary heart disease (CHD) or
risk factor abnormalities (2). Study participants belonging to the largest pedigrees were invited for a
second clinical exam (2002-04). GWA analysis was undertaken for 4,135 European participants
leading to data including in total about 8.5 M SNPs after imputation and filtering. Both imputed
genotype data as well as phenotype information is available for n=1,712 participants.

The KORA F3 study, conducted in the years 2004/05, is a population-based sample from the general
population living in the region of Augsburg, Southern Germany, which has evolved from the WHO
MONICA study (Monitoring of Trends and Determinants of Cardiovascular Disease). Genome-wide
data are available for all participants (n=3,076 with complete phenotype information) and about 9.7
M SNPs after imputation and filtering.

The KORA F4 survey is an independent non-overlapping sample drawn from the same population in
the years 2006/08. Genome-wide data are available for all participants in the KORA F4 study
(n=2,926 with complete phenotype information) (3) and about 9.7 M SNPs after imputation and
filtering. In KORA F4, two SNPs in the APOE gene (rs7412 and rs429358) were genotyped de novo in a
multiplex approach using the SEQUENOM MassArray platform and iPLEX Gold chemistry.

The Cardiovascular Risk in Young Finns Study (YFS) is a prospective multicenter study from Finland
initiated in 1980 (Baseline age 3—18 years) with several follow-ups over 30 years to investigate
childhood risk factors for cardiometabolic outcomes (4). For 2,200 participants in the 2001 follow-up
(ages 24-39 years), genome-wide data are available (5), leading to a total of more than 9 M imputed
genotypes after filtering. Full phenotype information as well as imputed genotypes are available for
n=2,103 participants.

The SAPHIR study (Salzburg Atherosclerosis Prevention Program in subjects at High Individual Risk) is
an observational study conducted in the years 1999-2002 involving 1,770 unrelated subjects from a
healthy working population. Study participants were recruited by health-screening programs in
companies in and around the Austrian city of Salzburg (6). De-novo genotyping was performed for

two SNPs in the APOE gene (rs7412 and rs429358) using the Agena MassARRAY4 system and iPlex



chemistry. Call rate was >99% for both. Full phenotype and genotype information for the two SNPs is

available for n=1,422 participants.

Measurement of Lp(a) concentrations and apo(a) isoforms
All measurements of Lp(a) concentrations as well as the apo(a) isoforms were performed in the same

laboratory (Division of Genetic Epidemiology, Innsbruck, Austria) for all participating studies. Details
on the measurement technique are given in (7). We applied a double-antibody enzyme-linked
immunosorbent assay using an affinity-purified polyclonal apo(a) antibody for coating and the
horseradish peroxidase-conjugated monoclonal 1A2 for detection. Apo(a) phenotyping was
performed by sodium dodecyl sulfate-agarose gel electrophoresis (SDS agarose) under reducing
conditions as described in (8). Electrophoresis was followed by immunoblotting using the monoclonal

antibody 1A2 for detection of apo(a) isoforms.

Statistical methods

Quality control and filtering of SNPs

Filtering of SNPs and quality control of the meta-analysis were performed centrally and standardized
by the study group from Innsbruck using the program EasyQC (9). SNPs were only included in the
analysis, when fulfilling the following criteria: imputation quality 20.4 (e.g. IMPUTE info), minor allele
frequency 20.5% and a p-value of the HWE-test >1e-06. Additional analyses for quality control were
applied on the already filtered result datasets, which included the P-Z-plot (9) and calculation of
genomic inflation factor A. The P-Z-plot compares the reported p-values from each study with the p-

values calculated from Z-statistics derived from the reported beta coefficient and standard error.

Meta-analysis
For the meta-analysis of all GWA studies, the software METASOFT (10) was used for all imputed SNPs

that met imputation and quality control criteria. SNPs were only included in the meta-analysis if they
were available in two or more studies. Per default, the fixed effects inverse variance-weighted
method was applied to all SNPs. In addition, the optimized random effects model (RE) as proposed by
Han & Eskin (10) was additionally used for heterogeneous SNPs (12=50). In each model, the test
statistics were corrected for genomic inflation in both the GWA analysis stage and meta-analysis

stage.

Gene-based candidate gene analysis

The 21 candidate genes that were tested for association are the reported LPA receptors and possible

LPA regulators LDLR (11), CD36 (12, 13), LGALS1 (14), LRP1 (aka APOER/apoE receptor) (15), LRP2



(aka megalin/gp330) (16), LRP8 (aka APOER2; a member of the LDLR family targeted by PCSK9) (17),
SCARB1 (18), VLDLR (19), FBLN5 (20), IL6 (21), NR1H4 (aka FXR) (22), FGF19 (23), FGFR4 (23), TLR2
(12), TLR4 (13),TLR6 (12, 24), the plasminogen receptor ANXA2 (which has been implicated as
potential Lp(a) receptor and in turn inhibits PCSK9) (25), as well as PCSK9 (26) and components of its
regulatory machinery (SREBF1, SREBF2, HNF1A (27)).

Bioinformatic analysis

By using the proxy search option of SNiPA(17), we retrieved all SNPs in LD with our hits reported in
Supplementary Table S4 (1000g ph3v5 data with lower r? limit = 0.8; 499 unique SNPs). This SNP list
was annotated using the UCSC Table Browser(28) (hg38.snp147CodingDbSnp table in the “All SNPs
(147)” data track) to retrieve all SNPs located in protein-coding regions.The dbSNP functional
category was reported by the Table Browser was followed for assignment to a canonical splice site.
Only annotations referring to valid RefSeq Transcripts (NM-IDs) were considered. For PLG only
transcript variant 1 (NM_000301) was considered as it is the larger transcript and transcript variant 2
(NM_001168338) shares the same coding region, but is truncated. Any annotations referring to
predicted transcripts (XM-IDs) were discarded. Polyphen and SIFT predictions on missense variants

were retrieved using the VEP tool(29).

The same SNP set was annotated also with ENCODE(30) and ORegAnno(31) data. The SNP list was
used as input for UCSC Table browser (data track “All SNPs (147)”) and intersected with the
wgEncodeRegTfbsClusteredV3 table in the data track “Txn Factor ChIP” and with the “ORegAnno
data track”. Any positive intersections were reviewed manually in the UCSC Genome Browser and

documented in Supplementary Table 10.

GTex(32) was searched for reported eQTL SNPs for LPA (i.e. SNP being correlated with LPA

expression).



Supplementary Tables

Table S1: Baseline characteristics of contributing studies.

Colaus FamHS KORA F3 KORA F4 YFS SAPHIR
(n=3,964) (n=1,712) (n=3,076) (n=2,926) (n=2,103) (n=1,454)
Age (in years) 58.5 + 10.5 51.2+13.9 57.3+12.9 56.2 £13.3 31.7£5.0 51+6.0

[50, 58, 67]

Women, n (%) 2124 (53.6%)

Lp(a) 24 £27
(mg/dL) [5, 12, 32]

LDL cholesterol 133 +36
(mg/dL) [108, 131, 158]
HDL cholesterol 64 + 18
(mg/dL) [50, 62, 73]
Total cholesterol 220+40
(mg/dL) [193, 220, 247]
Triglycerides (mg/dL) 120+ 78

[71, 97, 142]

(39, 52, 63]
927 (54.1%)
21.0+24.0
[4.2,10.2, 32.5]

124.3 +33.8
[100, 123, 145]

49.6 +14.7
[39, 47, 58]
203.6 £ 38.7
[177, 202, 228]

148.8 +102.7
[84, 124, 186]

[46, 57, 67]
1577 (51.27%)
21.9£26.0
[4.9,11.1,28.4]

128.0+32.6
[105, 126, 148]

58.8+17.1
[47, 56, 69]
218.3+39.9
[191, 216, 243]

164.7 +125.8
[88, 135, 200]

[44, 56, 67]
1509 (51.6%)
2184246
5.2, 11.7, 30.6]

136.1+34.9
[111, 134, 158]

55.9+14.4
[45, 54, 65]
216.1+39.7
[188, 214, 240]

125+ 89.2
[72, 105, 151]

[27, 33, 36]
1155 (54.9%)
125155
[2.8,6.3,15.1]

126.2+32.4
[104.4,123.7, 147.0]

49.8+12.2
[41.0,49.1, 57.6]

199.0+37.7
[96.7,197.2, 220.4]

118.4+75.7
[70.9,97.4, 141.7]

[46, 52, 55]
472 (32.5%)
24.1+275
[5.4,11.8, 36.8]

145.1+35.6
[120, 144, 168]

59.2 £15.6
[48, 57, 68]
226.7 +38.8
[200, 225, 251]

126.4 +90
[72, 101, 151]

Continuous variables are shown as mean +/- stdev and [25%,50%,75%]-Percentiles

n: Sample size of analysis dataset with available Lp(a)-values and genotypes



Table S2: Genotyping and imputation information of contributing studies at the discovery stage.

Colaus FamHS KORA F3 KORA F4 YFS
SNP-chip Affymetrix Illumina Human lllumina Omni  Affymetrix Illumina 670k
GeneChip® 1M-Duo v3 / 2.5/ Axiom
Human Mapping Illumina 610- Illumina Omni
500K Quadvl/ Express
lllumina Human
Hap550K
QC before callrate >90%*, p- callrate >98%, p- callrate >98%, callrate >98%, callrate >95%, p-
imputation value HWE > 107 value HWE > 10° p-value HWE > p-value HWE >  value HWE > 10
6, MAF>1% 107 107 6, MAF>1%
Program used minimac MACH IMPUTE IMPUTE IMPUTE
for Imputation
Reference 1000G phaselv3 1000G phaselvd  1000G 1000G 1000G
panel for phaselv3 phaselv3 phaselv3
imputation
Program used In-house Matlab PROBABEL SNPTest SNPTest SNPTest 2.4.1
for GWA code
analysis
Genomic 1.011 1.030 1.021 1.015 1.011

inflation factor
A

*median call-rate for all SNPs used for imputation: 0.9957



Table S3: Definition and frequency of APOE genotypes.

rs7412 rs429358  APOE*

n (%) KORA F3

n (%) KORA F4

n (%) SAPHIR

T T E2/E2 17 (0.55) 20 (0.70) 8(0.47)

T TC does not occur

T cC does not occur

CcT TT E2/E3 402 (13.06) 392 (13.74) 215 (12.72)
CcT TC E2/E4 77 (2.50) 47 (1.65) 45 (2.66)

CcT cC does not occur

ccC T E3/E3 1,884 (61.23) 1,745 (61.19) 1,062 (62.84)
cC TC E3/E4 640 (20.80) 589 (20.65) 338 (20.00)
cC cC E4/E4 57 (1.85) 59 (2.07) 22 (1.30)

*according to (33, 34)



Table S4: Characteristics of the independent SNPs based on the conditional analysis for the inverse-normal transformed Lp(a) values adjusted for age and sex

(model 1) as well as on the inverse-normal transformed Lp(a) values adjusted on age, sex and the predominantly expressed apo(a) isoform (model 2). The table

is sorted by gene region and rsID. Column 8 reports coding SNPs in linkage disequilibrium (r’=0.8) with the marker SNP. Missense SNPs are written in bold.

When the marker SNP is coding itself, the complete marker line is written in bold and the column reports only the amino acid exchange.

The columns 9-11 report the number of correlated SNPs (including the lead SNP) which are located in any of the defined functional elements, based on UCSC

Genome Browser data on hg19. Column 9 and 10 report transcription factor binding sites (TFBS) detected by ChIP(35—37) and DNase hypersensitive sites found

by the ENCODE project(30). The ORegAnno(31) (column 10) is a curated database about regulatory regions. TFBS: transcription factor binding sites according to

ChIP-Seq experiments. Details are reported in Table S9.

Indepen- Number of correlated SNPs (r*>0.8), which
MAF range den.tly overlap with
Minor of MAF  associated ENCODE ENCODE DNase
nearest / ref contributing 1000G in model Correlated non-synonymous TFBS ChIP hypersensitive
SNP chr:position gene allele studies philv3 1 2 SNPs (r>>0.8) Signal cluster
LPA gene region
rs1018234 6:160796058 SLC22A3 T/C 0.288-0.318 0.286 v 3 5
rs112842440 6:160955713 LPA T/G 0.014-0.018 0.016 4 1
rs116850263 6:161029670 LPA C/T 0.007-0.038 0.009 v
rs117026595 6:161068235 LPA T/A 0.013-0.015 0.024 v
rs117162385 6:161078184 LPA A/G 0.005-0.024 0.007 v
rs118039278 6:160985526 LPA A/G 0.032-0.079 0.074 v
rs12204009 6:160799246 SLC22A3 (/T 0.005-0.008 0.009 v 1
rs12207325 6:160903911 SLC22A3 A/G 0.007-0.013  0.005 v
rs12529361 6:161125631 PLG C/T 0.169-0.223  0.217 v 1
rs12664092 6:160948136 LPA C/A 0.029-0.036  0.028 v 4
rs139699952 6:161221380 PLG C/G 0.025-0.030 0.046 v 1
rs140570886 6:161013013 LPA Cc/T 0.011-0.023 0.011 v rs3798220 (LPA 1501891 Met) 1 2
rs141463285 6:160838646 SLC22A3 A/T 0.005-0.007 0.007 v v 1
rs141550222 6:160992001 LPA G/C 0.023-0.062  0.040 v
rs142126734 6:160942926 LPA A/G 0.035-0.054 0.042 v v
rs143520616 6:160631170 SLC22A2 T/G 0.009-0.026  0.032 v
rs143665477 6:160867272 SLC22A3 C/T 0.007-0.013  0.008 v
rs145470851 6:161004351 LPA A/G 0.006-0.014  0.009 v

... to be continued

10



Table S4: continued

Indepen- Number of correlated SNPs (r*>0.8), which
MAF range den.tly overlap with
Minor of mAf  associated ENCODE ENCODE DNase
nearest / ref contributing 1000G in model Correlated non-synonymous TFBS ChIP ORegAn  hypersensitive
SNP chr:position gene allele studies phlv3 1 2 SNPs (r*>0.8) Signal no Site cluster
rs147010904 6:160625299 SLC22A2 T/C 0.006-0.010 0.004 v
rs147402310 6:161163530 PLG G/T 0.019-0.043  0.012 v 1
rs147555597 6:160911596 SLC22A3 A/G 0.006-0.007 0.007 v
rs149302195 6:160803694 SLC22A3 T/C 0.006-0.018  0.005 v
rs150571318 6:161702138 AGPAT4 A/G 0.006-0.026  0.005 v 1
rs1510224 6:160894878 SLC22A3 C/T 0.013-0.021  0.009 v rs3798220 (LPA 1s01891Met) 1 1 1
rs151181359 6:160934525 LPA C/A 0.010-0.011  0.005 v rs41264848 (LPA Asp1719Asp) 15 3
rs182532458 6:160453352 IGF2R A/G 0.005-0.025 0.006 v 4 2 1
rs184278183 6:161177756 PLG T/C 0.005-0.010 0.003 v
rs185934663 6:161067929 LPA G/T 0.005-0.018 0.009 v
rs186696265 6:161111700 PLG T/C 0.009-0.017 0.011 v v
rs187270959 6:160340256 MASI C/A 0.005-0.011  0.005 v
rs188974863 6:161074983 LPA A/T 0.082-0.102  0.093 v
rs2140650 6:161508438 MAP3K4 G/A 0.230-0.255  0.217 v
rs2246531 6:160838648 SLC22A3 G/A 0.193-0.242  0.229 v 3
rs2457557 6:160785507 SLC22A3 T/C 0.207-0.251  0.230 v 4
rs2457574 6:160868701 SLC22A3 A/G 0.427-0.531 0.435 v
rs2489940 6:161283929 PLG T/G 0.010-0.032 0.011 v
rs3798221 6:160998148 LPA T/G 0.189-0.240 0.212 v 1
rs41259144 6:161022107 LPA T/C 0.006-0.012 0.013 v LPA Arg990GIn
rs41267807 6:160952816 LPA Cc/T 0.015-0.023 0.017 v" LPA Tyr2023Cys
rs41267809 6:160953642 LPA G/A 0.006-0.024 0.021 v LPA Leul961Pro
rs41269133 6:161087863 LPA Cc/T 0.079-0.156  0.115 v
rs41272114 6:161006077 LPA T/C 0.023-0.048 0.028 v V' LPAK-IV-8 5 splice site
rs4252109 6:161137663 PLG G/T 0.257-0.320 0.276 v rs4757 (PLG Asn110Asn), 9 2
rs13231 (PLG GIn361GIn),
rs4252125 (PLG Asp472Asn)
rs4252185 6:161123451 PLG c/T 0.052-0.078 0.073 v
rs4252198 6:161173728 PLG G/C 0.014-0.022 0.024 v v

... to be continued

11



Table S4: continued

Indepen- Number of correlated SNPs (r*>0.8), which
MAF range den.tly overlap with
Minor of mAf  associated ENCODE ENCODE DNase
nearest / ref contributing 1000G in model Correlated non-synonymous TFBS ChIP ORegAn  hypersensitive
SNP chr:position gene allele studies phlv3 1 2 SNPs (r*>0.8) Signal no Site cluster
rs520829 6:160767905 SLC22A3 G/T 0.490-0.511 0.481 v rs668871 (SLC22A3 Argl120Arg) 14 7
rs55730499 6:161005610 LPA T/C 0.032-0.078 0.070 v
rs56393506 6:161089307 LPA T/C 0.152-0.172 0.171 v v 1
rs59614420 6:161129013 PLG A/G 0.252-0.331  0.279 V' rs4757 (PLG Asn110Asn), 9 2
rs13231 (PLG GIn361GIn),
rs4252125 (PLG Asp472Asn)
rs614754 6:160505199 IGF2R C/G 0.007-0.018 0.016 v IGF2R Leu2017Leu
rs62440901 6:160569068 SLC22A1 T/C 0.123-0.162  0.148 v 4
rs62441903 6:160987060 LPA G/A 0.005-0.017 0.017 v
rs6902316 6:160893167 SLC22A3 G/A 0.009-0.015 0.002 v rs41264848 (LPA Asp1719Asp) 13 3
rs6903649 6:160991798 LPA C/T 0.247-0.342  0.284 v
rs6938647 6:160986915 LPA A/C 0.201-0.268 0.219 YV v
rs73596816 6:161017363 LPA A/G 0.011-0.026  0.021 v
rs75234242 6:161018985 LPA A/G 0.031-0.038 0.037 v 1
rs75692336 6:161030231 LPA A/C 0.100-0.133  0.142 V' rs41272110(38, 39) (LPA 1
Thr1399Pro)
rs76000021 6:160985501 LPA c/T 0.014-0.023  0.016 v
rs7769879 6:160865645 SLC22A3 C/G 0.323-0.370  0.358 v\ 152292334 (SLC22A3 Ala411Ala) 2
rs7770628 6:161018174 LPA c/T 0.424-0.498 0.465 v
rs78439586 6:160820922 SLC22A3 A/G 0.059-0.077 0.063 v v
rs79246098 6:161078894 LPA c/T 0.005-0.011 0.011 v
rs9295143 6:161654115 AGPAT4 G/C 0.053-0.074 0.047 v
rs9365169 6:160966347 LPA G/C 0.495-0.536  0.488 4
rs9457778 6:160353291 MAS1 T/C 0.186-0.336  0.219 v 12 1
rs9458010 6:161125419 PLG Cc/T 0.432-0.466  0.443 v 1
APOE gene region
rs7412 19:45412079 APOE T/C 0.050-0.091 0.066 v v

12



Table S5: GWAS-results of the five cohorts on inverse-normal transformed Lp(a) values, adjusted on age and sex. The beta effect and effect direction refer to

the minor allele. The Table is sorted according to the p-value of the meta-analysis results (as in Table S6).

Colaus study FamHS study KORAF3 study KORAF4 study YFS study
Min_allele/  Effect
SNP Ref_allele Direction* B (se) p-value B (se) p-value B (se) p-value B (se) p-value B (se) p-value
LPA gene region

rs118039278 A/G +++++  1.21(0.059) 1.68E-94 1(0.071) 1.59E-45 1.22(0.059) 3.02E-89 1.27 (0.053) 3.95E-118  1.44(0.091) 1.35E-53
rs56393506 T/C +++++ 0.75(0.039) 1.13E-80 0.7 (0.055) 2.92E-36 0.72(0.037) 2.49E-78 0.76(0.037) 2.19E-88  0.39 (0.044) 1.79E-18
rs186696265 T/C +++++ 2.61(0.139) 4.26E-78 1.59(0.142) 3.63E-29 1.97(0.125) 1.08E-53 1.81 (0.125) 7.88E-46 2.18 (0.16) 1.30E-40
rs4252185 c/T +++++ 1.18 (0.07) 1.30E-63  0.82(0.077) 1.39E-26 0.85(0.06) 1.20E-44 0.9 (0.053) 2.92E-62 0.83(0.076) 4.37E-27
rs1510224 Cc/T +++++  1.58 (0.095) 5.58E-62 1.26 (0.124) 3.30E-24 1.08 (0.1) 8.41E-27 1.37 (0.109) 5.93E-35 1.47 (0.138) 1.23E-25
rs6938647 A/C -0.39(0.029) 1.03E-41 -0.33(0.047) 2.33E-12 -0.28(0.032) 1.52E-18 -0.41(0.033) 4.49E-34 -0.41(0.041) 2.06E-23
rs4252109 G/T - -0.3(0.024) 4.60E-37 -0.31(0.037) 1.25E-16 -0.28(0.027) 1.86E-23 -0.27 (0.028) 2.61E-21 -0.28 (0.034) 2.62E-16
rs41272114 Tc -0.87 (0.092) 2.87E-21 -0.82(0.112) 2.81E-13 -0.73(0.083) 4.17E-18 -0.76(0.092) 1.21E-16 -0.75 (0.071) 1.48E-25
rs4252198 G/C +++++ 1.25(0.118) 2.44E-26 1.11(0.137) 5.09E-16 1.18(0.125) 6.04E-21 1.04 (0.134) 1.21E-14 1.14(0.141) 1.31E-15
rs12529361 c/T +++++ 0.37(0.034) 3.88E-27 0.29(0.048) 1.80E-09 0.32(0.034) 5.06E-21 0.2 (0.036) 2.71E-08 0.34(0.045) 4.07E-14
rs2457574 A/G -0.16 (0.023) 6.47E-12 -0.17 (0.034) 4.71E-07 -0.14(0.026) 4.77E-08 -0.15 (0.027) 6.18E-09 -0.46 (0.03) 5.22E-52
rs151181359 C/A ++?+?  1.14(0.121) 3.75E-21 1.31(0.208) 3.51E-10 1.5(0.127) 1.70E-31

rs41269133 /T -0.33(0.042) 8.24E-15 -0.44(0.066) 3.67E-11 -0.35(0.044) 6.13E-16 -0.26 (0.049) 1.24E-07 -0.33(0.043) 2.39E-14
rs12204009 C/T +++++ 1.93(0.218) 8.62E-19 1.28 (0.223) 1.01E-08 1.49(0.208) 8.92E-13 1.19 (0.203) 5.23E-09 1.51(0.227) 3.12E-11
rs142126734 A/G +++++ 0.43 (0.055) 3.05E-15 0.38 (0.076) 4.71E-07 0.33(0.07) 2.39E-06 0.48 (0.061) 1.82E-15 0.6 (0.084) 1.43E-12
rs78439586 A/G -0.63 (0.062) 2.25E-24 -0.35(0.088) 8.45E-05 -0.25(0.057) 1.11E-05 -0.42(0.055) 2.21E-14 -0.46 (0.074) 3.16E-10
rs6903649 c¢/T - -0.21 (0.027) 1.87E-14 -0.14(0.041) 9.09E-04 -0.17(0.029) 1.02E-08 -0.23(0.031) 3.25E-14 -0.27 (0.037) 8.00E-13
rs7770628 c/T +++++ 0.15(0.024) 6.26E-10 0.19(0.035) 1.03E-07 0.2(0.025) 1.68E-14  0.21(0.026) 4.41E-15 0.14 (0.031) 3.35E-06
rs141550222 G/C - -0.73 (0.086) 1.15E-17 -0.74(0.115) 1.08E-10 -0.56(0.089) 3.79E-10 -0.56 (0.09) 6.20E-10 -0.33 (0.066) 5.08E-07
rs143665477 C/T P+++7? 1.43(0.197) 3.81E-13  1.44(0.152) 8.09E-21 1.36 (0.196) 5.89E-12

rs184278183 T/C +++++ 1.4(0.198) 1.59E-12 0.6(0.191) 1.79E-03 0.66 (0.153) 1.50E-05 0.63 (0.176) 3.33E-04 1.47 (0.159) 7.18E-20
rs62441903 G/A -0.9(0.153) 3.97E-09 -0.78(0.217) 3.11E-04 -0.46(0.133) 5.94E-04 -0.96 (0.107) 3.12E-19 -1.25(0.292) 1.82E-05
rs2489940 e -0.96 (0.162) 3.01E-09 -0.72(0.213) 6.85E-04 -0.53(0.147) 3.26E-04 -0.75 (0.15) 5.06E-07 -0.77 (0.097) 2.21E-15
rs147402310 G/T ?---- -0.52 (0.146) 3.29E-04 -0.5(0.104) 1.55E-06 -0.68(0.123) 3.28E-08 -0.73(0.083) 1.45E-18
rs520829 G/T - -0.16 (0.023) 7.52E-12 -0.16(0.034) 2.64E-06 -0.11(0.026) 1.10E-05 -0.16(0.026) 7.36E-10 -0.09 (0.031) 2.62E-03

... to be continued
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Table S5: continued

Colaus study FamHS study KORAF3 study KORAF4 study YFS study

Min_allele/ Effect
SNP Ref_allele Direction* B (se) p-value B (se) p-value B (se) p-value B (se) p-value B (se) p-value
LPA gene region
rs6902316 G/A ++++? 0.69 (0.099) 3.81E-12 0.81(0.173) 2.58E-06 0.87(0.137) 2.51E-10 0.68 (0.148) 5.30E-06
rs41259144 T/C -?--- -0.94 (0.203) 3.73E-06 -0.79 (0.165) 2.02E-06 -0.79(0.118) 2.35E-11 -1.08 (0.256)  2.57E-05
rs73596816 A/G PP+ 0.82 (0.136) 2.05E-09 0.49 (0.102) 1.59E-06 0.92(0.177) 2.66E-07
rs185934663 G/T ?--- -1.04 (0.216) 1.33E-06 -0.58(0.232) 1.30E-02 -1.29(0.251) 3.26E-07 -0.68(0.126) 8.45E-08
rs141463285A/T ++?+? 1.05(0.163) 8.96E-11 0.91(0.195) 2.66E-06 0.7 (0.18) 1.06E-04
rs116850263 C/T PR+ 0.76 (0.182) 3.44E-05 0.36(0.195) 6.58E-02 0.57(0.079) 6.39E-13
rs1018234 T/C ----? -0.12(0.025) 1.04E-06 -0.1(0.038) 8.97E-03 -0.11(0.028) 8.10E-05 -0.13(0.028) 3.15E-06
rs614754 C/G P+ 0.86(0.147) 5.09E-09 0.53(0.163) 1.17E-03 0.47 (0.194) 1.44E-02 1.09(0.231) 2.36E-06
rs62440901 T/C +++++ 0.15(0.036) 1.87E-05 0.23 (0.046) 3.70E-07 0.09 (0.036) 9.15E-03 0.13 (0.036) 2.92E-04 0.08 (0.047) 7.50E-02
rs76000021 ¢/T - -0.39(0.118) 1.02E-03 -0.66(0.137) 1.55E-06 -0.54(0.118) 4.04E-06 -0.23(0.121) 5.26E-02 -0.26(0.135)  5.55E-02
rs9458010 C/T +++++ 0.07 (0.025) 4.41E-03 0.13(0.038) 7.42E-04 0.12(0.028) 1.25E-05 0.1 (0.029) 1.15E-03 0.07 (0.033) 4.59E-02
rs187270959 C/A +++++ 0.75(0.198) 1.72E-04 0.4 (0.195) 3.91E-02 0.6 (0.162) 2.29E-04 0.59 (0.15) 8.70E-05 0.24 (0.209) 2.57E-01
rs139699952 C/G PH+++ 0.4 (0.128) 1.87E-03 0.18(0.109) 9.86E-02 0.49 (0.098) 5.60E-07 0.39(0.112) 5.78E-04
rs150571318 A/G PP0++ 0.36 (0.211) 8.92E-02 0.65(0.101) 1.04E-10
rs143520616 T/G +++++ 0.34(0.098) 4.76E-04 0(0.139) 9.95E-01 0.24(0.095) 9.66E-03 0.33 (0.091) 3.69E-04 0.36(0.185) 5.22E-02
rs12664092 C/A +++++ 0.19 (0.075) 1.22E-02 0.26(0.121) 3.01E-02 0.15(0.072) 3.74E-02 0.08 (0.074) 2.87E-01 0.43 (0.095) 4.73E-06
rs117162385A/G ?--?+ -0.15(0.295) 6.21E-01 -0.05(0.236) 8.18E-01 0.58 (0.102) 1.62E-08
rs182532458 A/G -+ -0.07 (0.241) 7.87E-01 -0.32(0.181) 8.24E-02 0.64 (0.098) 7.74E-11
rs79246098 C/T +++++ 0.47 (0.19) 1.38E-02 0.14(0.148) 3.55E-01 0.28(0.135) 3.79E-02 0.18 (0.13) 1.67E-01 0.58 (0.212) 6.50E-03
rs2457557 T/C -—-++ -0.12(0.028) 2.76E-05 -0.07(0.042) 1.10E-01 -0.03(0.029) 3.00E-01 0(0.031) 9.63E-01 0.1(0.038) 9.78E-03
rs9457778 T/C -—-+- -0.05(0.031) 8.92E-02 -0.02 (0.045) 6.60E-01 -0.02 (0.032) 5.74E-01 0.03 (0.034) 3.44E-01 -0.18 (0.033) 6.23E-08
rs2140650 G/A ++++ 0.01(0.027) 6.72E-01 0.04 (0.04) 3.42E-01 -0.03(0.03) 3.45E-01 0.01(0.031) 6.95E-01 0.28 (0.036) 3.51E-14
rs2246531 G/A --—-+ -0.08 (0.028) 2.25E-03 -0.06(0.042) 1.48E-01 -0.03(0.03) 3.15E-01 -0.01(0.031) 8.23E-01 0.3(0.039) 2.50E-14
APOE gene region
rs7412 T/C ?---- -0.62(0.223) 5.15E-03 -0.18(0.072) 1.25E-02 -0.22(0.047) 1.69E-06 -0.12 (0.056) 2.89E-02 -0.22(0.073) 2.55E-03

All p-values are based on the inverse normal transformed Lp(a) values. All effect estimates refer to the minor allele derived from 1000G, phaselv3 (see Supplementary Table 3);
*Order of included GWA studies: CoLaus, FamHS, KORA F3, KORA F4, YFS. +: positive effect from minor allele on inverse-normal transformed Lp(a) in that specific study, -: inverse effect from
minor allele on inverse-normal transformed Lp(a) in that specific study;?: SNP not available in that study

14



Table S6: Results of the meta-analysis on the five cohorts on inverse-normal transformed Lp(a) values as well as Lp(a) on the original scale, adjusted on age and

sex (model 1). The beta effect and effect direction refer to the minor allele. The Table is sorted by p-value.

Single SNP analysis, fixed effects model

Single SNP analysis, heterogeneity and random
effects model

Joint SNP analysis, fixed effects model,
adjusted for all 49 independent SNPs

Min_allele/ Effect B (se) B (se) Bre (sexe) Bre (sere) Buoint (5€10int) Bucint (S€0int)

SNP Ref_allele Direction* INT scale original scale p-value 12 INT scale original scale p-valuege INT scale original scale p-value,int
LPA gene region

rs118039278 A/G +++++ 1.22(0.029) 32.43 (0.657) 1.36e-396 75.2 1.22(0.059) 32.15(2.366) 0.00E+00 0.52(0.044) 16.92(1.051) 2.34E-32
rs56393506 T/C +++++ 0.68 (0.019) 13.6 (0.419) 7.76E-285 91.8 0.66 (0.066) 15.42 (3.026) 7.02E-291 0.17(0.027) 2.85(0.593) 1.88E-10
rs186696265 T/C +++++ 2.02 (0.062) 64.74 (1.341) 4.15E-231 86.4 2.03(0.17) 67.48 (8.602) 1.47E-233 1.53(0.079) 47.6(1.792) 1.28E-84
rs4252185 c/T +++++ 0.92 (0.03) 23.93 (0.656) 5.31E-211 77.3 0.92(0.063) 25.65 (3.644) 2.21E-211 0.29(0.039) 7.6(0.904) 4.35E-14
rs1510224 Cc/T +++++ 1.35(0.05) 45.84 (1.115) 4.27E-160 71.7 1.35(0.096) 45.98 (4.627) 2.95E-160 0.68(0.062) 26.38(1.416) 3.79E-28
rs6938647 A/C -0.37 (0.016) -5.47 (0.362) 7.48E-119 61.6 -0.36(0.026) -5.57(0.512) 1.66E-118 -0.25(0.026) 4.35(0.58) 6.21E-22
rs4252109 G/T - -0.29 (0.013) -4.91(0.303) 4.86E-105 O -0.17(0.017) -3.11(0.378) 3.15E-25
rs41272114 Tc -0.78 (0.04) -8.63 (0.821) 4.74E-86 0 -0.48(0.043) -2.43(0.881) 7.98E-29
rs4252198 G/C +++++ 1.15 (0.059) 27.97 (1.316) 2.72E-84 0 0.76(0.062) 18.07(1.394) 8.32E-34
rs12529361 c/T +++++ 0.3 (0.017) 4.97 (0.394) 5.57E-69 68.8 0.3(0.031) 4.95 (0.922) 4.29E-69 0.27(0.02) 4.8(0.445) 3.77E-42
rs2457574 A/G -0.21 (0.012) -4.75(0.277) 2.77E-63 95.5 -0.22(0.058) -4.5(0.575) 1.76E-77 -0.2(0.02) -5.08(0.422) 1.80E-25
rs151181359 C/A ++?7+? 1.31(0.082) 39.56 (2.035) 1.55E-57 51.1 1.32(0.123) 38.58 (5.875) 4.47E-57 0.56(0.09) 10.41(2.257) 3.66E-10
rs41269133 /T -0.33(0.021) -5.72(0.457) 5.42E-55 15.4 -0.2(0.028) -2.59(0.591) 1.79E-13
rs12204009 c/T +++++ 1.47 (0.098) 32.86(2.319) 2.80E-51 42.7 0.66(0.102) 11.49(2.408) 7.00E-11
rs142126734 A/G +++++ 0.44 (0.03) 6.58 (0.699) 8.52E-48 43 0.31(0.035)  4.1(0.798) 7.42E-19
rs78439586 A/G -0.42 (0.029) -6.68 (0.661) 1.28E-47 80.8 -0.42(0.068) -7.04(1.214) 4.83E-49 -0.27(0.032) -3.99(0.724) 1.70E-17
rs6903649 T - -0.2 (0.014) -2.6 (0.33) 3.91E-45 49.5 -0.18(0.028) 1.55(0.634) 8.27E-11
rs7770628 c/T +++++ 0.18 (0.012) 4.73 (0.279) 4.80E-45 9.5 0.31(0.021) -7.28(0.482) 8.08E-47
rs141550222 G/C -0.54 (0.039) -6.71(0.781) 6.73E-44 77.7 -0.57(0.084) -9.29 (2.253) 6.10E-45 -0.32(0.044) -1.73(0.891) 5.69E-13
rs143665477 c/T ?+++? 1.41(0.105) 39.71(2.611) 2.63E-41 0 0.68(0.11) 20.65(2.757) 8.28E-10
rs184278183 T/C +++++ 0.95(0.079) 26.25(1.663) 9.36E-34 84.1 0.95(0.198) 25.27(4.554) 7.03E-36  0.66(0.082) 21.34(1.743) 8.01E-16
rs62441903 G/A - -0.82 (0.069) -14.36(1.657) 4.86E-33  64.5 -0.83(0.125) -14.36(1.657) 4.38E-33  -0.69(0.07) -10.36(1.688) 6.83E-23
rs2489940 e -0.75 (0.063) -8.69 (1.231) 1.67E-32 0 -0.44(0.065) -5.11(1.268) 1.07E-11
rs147402310 G/T ?---- -0.63(0.054) -7.19(1.053) 8.97E-32 19.5 -0.51(0.055) -5.58(1.064) 1.21E-20
rs520829 G/T -0.14 (0.012) -3.58 (0.28) 2.65E-29 17.7 -0.16(0.022) -2.06(0.452) 2.34E-12

... to be continued
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Table S6: continued

Single SNP analysis, fixed effects model

Single SNP analysis, heterogeneity and random
effects model

Joint SNP analysis, fixed effects model,
adjusted for all 49 independent SNPs

Min_allele/ Effect B (se) B (se) Bre (sere) Bre (sere) Buoint (S€soint) Buoint (S€soint)

SNP Ref_allele Direction* INT scale original scale p-value 2 INT scale original scale p-valuege INT scale original scale p-value,int
LPA gene region
rs6902316 G/A ++++? 0.74 (0.066) 19.15(1.684) 4.30E-29 0 0.46(0.071) 11.93(1.813) 8.45E-11
rs41259144 T/C -?---  -0.85(0.084) -14.27 (1.936) 4.45E-24 O -0.6(0.085) -7.52(1.963) 2.01E-12
rs73596816 A/G ??+++ 0.66 (0.075) 11.2 (1.664) 1.53E-18 66.8 0.72(0.138) 11.57(2.267) 1.80E-18 0.58(0.078) 10.33(1.705) 9.61E-14
rs185934663 G/T ?----  -0.81(0.093) -6.83 (1.709) 4.58E-18 54.8 -0.86(0.152) -8.56 (2.725) 8.04E-18 -0.64(0.095) -4.94(1.733) 1.44E-11
rs141463285  A/T ++24? 0.9 (0.104) 24.12 (2.622) 6.28E-18 3.2 0.65(0.108)  20.82(2.705) 1.87E-09
rs116850263  C/T ?2+++ 0.57 (0.069) 4.89(1.169)  1.01E-16 6.1 0.42(0.07) 2.9(1.182) 1.42E-09
rs1018234 T/C —-? -0.12(0.015)  -2.49(0.372) 6.30E-16 O 0.3(0.029)  4.63(0.608) 3.20E-24
rs614754 C/G ++++ 0.72(0.09) 16.12 (2.003) 1.43E-15 52.7 0.72(0.133) 2.39E-15 0.58(0.091) -12.1(2.026) 2.35E-10
rs62440901 T/C +++++ 0.14 (0.018) 2.05 (0.405) 3.11E-14 429 0.12(0.018) 2.62(0.415) 5.39E-11
rs76000021 T -0.41 (0.057) -7.54 (1.266) 4.70E-13 47.9 -0.41(0.058) -5.84(1.291) 2.28E-12
rs9458010 c/T +++++ 0.09 (0.014) 2.84 (0.302) 4.11E-12 0 0.14(0.019) 3.01(0.428) 6.02E-13
rs187270959 C/A +++++ 0.53 (0.081) 12.38(1.828) 4.63E-11 0 0.57(0.082) 13.15(1.845) 3.81E-12
rs139699952  C/G ?++++ 0.37(0.056) 6.79(1.187)  4.70E-11  33.1 0.33(0.057)  6.92(1.198) 5.79E-09
rs150571318  A/G ?22++ 0.6 (0.092) 6.55(1.514)  6.90E-11 35 0.54(0.093)  5.82(1.522) 6.59E-09
rs143520616 T/G +++++ 0.27 (0.05) 2.39 (1.194) 5.01E-08 14.9 0.31(0.05) 3.82(1.205) 9.63E-10
rs12664092  C/A +++++ 0.2 (0.038) 5.4 (0.846) 1.92E-07 57.1 0.21(0.059) 5.42(1.599)  1.81E-07  0.5(0.043) 11.41(0.959) 3.67E-31
rs117162385 A/G ?--?+ 0.43(0.091) 2.78(1.522)  2.71E-06 79.5 0.18(0.268) -1.24(4.438) 6.50E-07  0.53(0.091)  4.66(1.525) 6.60E-09
rs182532458  A/G ?--?+ 0.37(0.082) 436(1.425) 5.75E-06 91.8 0.1(0.344) -0.87(4.864) 2.57E-09 0.7(0.084)  8.06(1.438) 7.41E-17
rs79246098 c/T +++++ 0.28 (0.07) 0.24 (1.627) 7.53E-05 7.4 0.4(0.072) 5.15(1.661) 2.18E-08
rs2457557 T/C —++ -0.05(0.016)  -2.39(0.403) 5.60E-04 65.6 -0.05(0.028) -2.41(0.616) 2.76E-04  -0.25(0.033) 2.72(0.682) 1.17E-13
rs9457778 T/C —+- -0.05(0.015) -0.05(0.336) 8.75E-04 81.8 -0.05(0.037) 0.31(0.676)  7.28E-06 -0.11(0.016) -2.17(0.344) 1.16E-12
rs2140650 G/A ++-++ 0.05 (0.015) 0.94(0.328)  1.10E-03 91.7 0.06(0.051) 0.54 (0.86) 1.62E-10  0.09(0.015)  -1.97(0.336) 5.04E-10
rs2246531 G/A —-+ 0(0.015) -1.04 (0.339)  8.48E-01 943 0.02(0.063) -1.47(0.997) 2.17E-12  0.31(0.034)  -2.2(0.653) 1.67E-19
APOE gene region
rs7412 T/C ?----  -0.19(0.030) -3.34 (0.668) 3.47e-10 0

All p-values are based on the inverse normal transformed Lp(a) values. All effect estimates refer to the minor allele derived from 1000G, phaselv3 (see Supplementary Table 3);

*Order of included GWA studies: CoLaus, FamHS, KORA F3, KORA F4, YFS. +: positive effect from minor allele on inverse-normal transformed Lp(a) in that specific study, -: inverse effect from
minor allele on inverse-normal transformed Lp(a) in that specific study;?: SNP not available in that study
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Table S7: Results of the meta-analysis on the five cohorts on inverse-normal transformed Lp(a) values adjusted on age, sex and the predominantly expressed
apo(a) isoform (model 2). The beta effect and effect direction refer to the minor allele. The Table is sorted according to the p-value of the meta-analysis results

(as in Table S8).

Colaus study FamHS study KORAF3 study KORAF4 study YFS study

Min_allele/  Effect
SNP Ref_allele Direction* B (se) p-value B (se) p-value B (se) p-value B (se) p-value B (se) p-value
LPA gene region
rs75692336 A/C -0.65 (0.036) 3.81E-74 -0.19(0.044) 1.18E-05 -0.61(0.036) 2.03E-61 -0.64 (0.038) 6.97E-63 -0.61 (0.05) 1.41E-33
rs140570886 Cc/T +++++ 2.01(0.108) 5.38E-77 0.96 (0.103) 9.75E-21 1.77 (0.113)  5.91E-53 1.58 (0.114) 5.88E-42 1.94 (0.151) 2.03E-36
rs186696265 T/C +++++ 2.59(0.139) 4.12E-78 1.02 (0.116) 2.84E-18 1.94 (0.125) 5.58E-52 1.76 (0.126) 4.21E-43 2.14 (0.16) 2.94E-39
rs7769879 C/G +++++ 0.36 (0.024) 1.51E-52 0.23(0.029) 2.37E-15 0.35(0.026) 6.73E-40 0.28 (0.027) 1.71E-23 0.49 (0.032) 1.65E-51
rs55730499 T/C +++++ 0.78 (0.064) 1.21E-34 0.47 (0.059) 2.23E-15 0.92 (0.062) 5.16E-49 0.82 (0.054) 1.17E-49 1.07 (0.094) 4.63E-29
rs188974863 AT - -0.76 (0.052) 1.03E-48 -0.19(0.059) 9.29E-04 -0.51(0.049) 2.35E-25 -0.53(0.052) 1.25E-24 -0.54 (0.055) 7.12E-23
rs56393506 T/C +++++ 0.45 (0.04) 1.49E-29 0.31 (0.045) 2.33E-12 0.47 (0.039) 2.96E-33 0.46 (0.038) 9.46E-33 0.26 (0.045) 7.35E-09
rs75234242 A/G -1.05(0.08) 3.63E-39 -0.42(0.102) 3.37E-05 -0.69(0.078) 7.37E-19 -0.77 (0.079) 6.08E-22 -0.91 (0.088) 1.86E-24
rs6938647 A/C -0.28 (0.029) 1.25E-21 -0.35(0.038) 8.14E-20 -0.25(0.032) 1.23E-14 -0.32(0.033) 1.50E-21 -0.37(0.041) 7.36E-19
rs59614420 A/G -0.25(0.024) 6.27E-24 -0.24(0.031) 1.65E-14 -0.23(0.028) 4.43E-17 -0.22(0.028) 2.01E-14 -0.27 (0.035) 2.45E-14
rs142126734 A/G +++++ 0.52(0.054) 4.12E-22 0.44(0.062) 9.96E-13 0.31(0.07) 9.45E-06  0.53 (0.061) 4.25E-18  0.43 (0.085) 3.51E-07
rs4252198 G/C +++++ 0.81(0.118) 7.29E-12 0.53(0.114) 4.14E-06 0.87(0.126) 6.03E-12 0.61 (0.135) 6.87E-06 0.9 (0.142) 2.82E-10
rs12207325 A/G -1.14 (0.163) 3.06E-12 -0.48(0.158) 2.28E-03 -1.09 (0.128) 2.23E-17 -0.64(0.173) 2.38E-04 -1.46(0.231) 2.92E-10
rs145470851 A/G - -1.22(0.136) 3.08E-19 -0.26(0.175) 1.45E-01 -0.75(0.151) 6.76E-07 -0.86(0.136) 2.93E-10 -1.15(0.248) 3.93E-06
rs9365169 G/C -0.16 (0.023) 1.05E-12 -0.06(0.028) 3.31E-02 -0.21 (0.025) 1.82E-16 -0.15 (0.026) 1.10E-08 -0.06 (0.031) 6.09E-02
rs78439586 A/G -0.47 (0.062) 5.28E-14 -0.33(0.072) 4.55E-06 -0.19(0.058) 8.43E-04 -0.3 (0.055) 9.66E-08 -0.34 (0.075) 4.59E-06
rs117026595 T/A ?7?--- -0.96 (0.128) 9.80E-14 -0.71(0.135) 1.65E-07 -1.08 (0.163) 5.65E-11
rs41272114 T/c -0.49 (0.092) 1.02E-07 -0.58(0.094) 9.98E-10 -0.38(0.088) 1.69E-05 -0.25(0.097) 9.94E-03 -0.36 (0.078) 3.83E-06
rs112842440 T/G +++++ 0.67 (0.122) 4.44E-08 0.57 (0.111) 3.09E-07 0.45(0.109) 3.99E-05 0.51 (0.104) 8.59E-07 0.37 (0.126) 3.02E-03
rs12664092 C/A +++++ 0.44 (0.075) 4.13E-09 0.32(0.098) 1.28E-03 0.35(0.072) 1.01E-06 0.25 (0.074) 6.49E-04 0.48 (0.094) 5.16E-07
rs147010904 T/C ++++7 0.9 (0.149) 1.28E-09 0.46 (0.152) 2.51E-03 0.8 (0.161) 7.90E-07 0.78 (0.181) 1.88E-05
rs149302195 T/C -?--- -0.82(0.182) 6.15E-06 -0.68(0.2) 7.47E-04 -0.39(0.148) 8.14E-03 -0.79(0.128) 6.22E-10
rs141463285 A/T +4+7+7? 1.06 (0.162) 6.12E-11 0.61 (0.157) 9.20E-05 0.58 (0.181) 1.40E-03
rs147555597 A/G ++4+7?7? 0.79 (0.168) 2.47E-06 0.8(0.182) 1.08E-05 0.7 (0.161) 1.43E-05
rs41267809 G/A -0.18 (0.122)  1.40E-01 -0.4 (0.135) 3.06E-03 -0.21 (0.11) 5.90E-02 -0.54 (0.085) 2.51E-10 -0.1(0.271) 7.21E-01
rs9295143 G/C +++++ 0.18 (0.075) 1.43E-02 0.24 (0.072) 6.74E-04 0.15(0.067) 2.09E-02 0.12 (0.061) 5.49E-02 0.2 (0.064) 2.24E-03
rs41267807 Cc/T e 0.03(0.113) 8.21E-01 -0.39(0.109) 3.39E-04 -0.26(0.119) 2.86E-02 -0.19(0.119) 1.14E-01 -0.78 (0.134) 7.30E-09
rs182532458 A/G ?--?+ -0.03(0.195) 8.77E-01 -0.05(0.181) 7.97E-01 0.46 (0.099) 2.92E-06

... to be continued
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Table S7: continued

Colaus study FamHS study KORAF3 study KORAF4 study YFS study

Min_allele/  Effect
SNP Ref_allele Direction* B (se) p-value B (se) p-value B (se) p-value B (se) p-value B (se) p-value
LPA gene region
rs62440901 T/C +++- 0.08 (0.036) 2.19E-02 0.15(0.037) 5.60E-05 -0.01(0.036) 7.12E-01 0.03 (0.036) 4.18E-01 -0.03(0.048) 4.98E-01
rs3798221 T/G --+-+ -0.04(0.029) 1.55E-01 -0.1(0.035) 5.92E-03 0.01 (0.033) 8.25E-01 -0.04 (0.033) 1.79E-01 0.05 (0.036) 1.45E-01
APOE gene region
rs7412 T/C ?---- -0.12 (0.058) 4.72E-02 -0.25(0.047) 6.09E-08 -0.08 (0.056) 1.45E-01 -0.19 (0.074) 9.68E-03

All p-values are based on the inverse-normal transformed Lp(a) values. All effect estimates refer to the minor allele derived from 1000G, phaselv3 (see Supplementary Table 3);
*Order of included GWA studies: CoLaus, FamHS, KORA F3, KORA F4, YFS. +: positive effect from minor allele on inverse-normal transformed Lp(a) in that specific study, -: inverse effect from

minor allele on inverse-normal transformed Lp(a) in that specific study;?: SNP not available in that study
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Table S8: Results of the meta-analysis on the five cohorts on inverse-normal transformed Lp(a) values adjusted on age, sex and the predominantly expressed
apo(a) isoform (model 2). The beta effect and effect direction refer to the minor allele. The Table is sorted by p-value.

Single SNP analysis, fixed effects model

Single SNP analysis, heterogeneity and random
effects model

Joint SNP analysis, fixed effects model,
adjusted for all 31 independent SNPs

Min_allele/ B (se) B (se) Bre (sere) Bre (sere) Bioint (S€joint) Boint (S€Joint) p-

SNP Ref_allele  Direction* INT scale original scale p-value 12 INT scale original scale p-valuege INT scale original scale value,gin
LPA gene region

rs75692336 A/C -0.56 (0.018) -9.67 (0.358) 2.90E-216 95.2 -0.54(0.082) -9.89(1.512) 4.30E-229 -0.46(0.024) -7.38(0.469) 4.91E-85
rs140570886  C/T +++++  1.61(0.052) 43.43(1.008) 1.72E-210 93.2 1.65(0.2)  43.85(4.736) 1.16E-218 0.83(0.076) 23.78(1.519)  7.49E-28
rs186696265 T/C +++++ 1.82(0.059) 49.06(1.129) 2.08E-207 95.1 1.89(0.269) 51.13(6.921) 3.09E-220 0.85(0.088) 24.75(1.755) 4.30E-22
rs7769879 c/G +++++  0.34(0.012) 6.74(0.238)  4.43E-168 91  0.34(0.041) 6.79(0.451)  2.80E-173 0.24(0.019)  4.69(0.373) 1.05E-35
rs55730499 T/C +++++ 0.78 (0.029) 16.77(0.584) 3.97E-163 90.4 0.81(0.094) 16.84(1.311) 7.57E-168 0.39(0.036) 10.18(0.722) 3.24E-27
rs188974863 AT e -0.53(0.024) -9.13(0.452) 1.92E-107 92.3 -0.51(0.086) -10.01(1.617) 3.37E-114 -0.29(0.026) -5.17(0.496) 2.25E-28
rs56393506 T/C +++++ 0.4 (0.019) 7.07 (0.356) 2.81E-105 80.3 0.4(0.042) 7.92 (1.578) 2.87E-106 0.17(0.024) 3.12(0.445) 7.77E-13
rs75234242  A/G e -0.79 (0.038) -13.59(0.721) 3.78E-97 85.1 -0.77(0.099) -14.52(1.909) 3.40E-99  -0.39(0.042) -6.49(0.802) 1.36E-20
rs6938647 A/C -0.3 (0.015) -5.48 (0.3) 2.36E-87 45,5 -0.27(0.019) 4.12(0.377) 5.75E-43
rs59614420 A/G e -0.24 (0.013) -4.48 (0.253) 1.39E-76 0 -0.13(0.015) -2.11(0.289) 5.85E-18
rs142126734 A/G +++++ 0.46(0.029) 7.77 (0.577) 2.70E-57 45,5 0.35(0.031) 6.09(0.615) 2.42E-29
rs4252198 G/C +++++ 0.73(0.057) 14.9(1.105) 3.69E-38 42.6 0.5(0.058) 10.09(1.138) 9.43E-18
rs12207325  A/G e 0.93(0.073) -14.8(1.48)  2.50E-37 78.9 -0.95(0.163) -14.67(1.812) 2.87E-38 -0.71(0.076) -10.49(1.539)  1.53E-20
rs145470851 A/G e -0.86 (0.071) -15.97 (1.449) 8.83E-34 80.2 -0.84(0.164) -15.42(2.957) 5.17E-35 -0.5(0.075) -9.76(1.514) 2.34E-11
rs9365169 G/C -0.14 (0.012) -2.05(0.231) 4,23E-31 82.7 -0.13(0.029) -2.27(0.594) 7.89E-33 0.14(0.019) -2.91(0.36) 2.53E-13
rs78439586  A/G = - -0.32(0.028) -5.91(0.551) 3.30E-29 62.7 -0.32(0.047) -6.18(1.007) 3.29-29  -0.17(0.031) -3.34(0.589) 2.32E-08
rs117026595 T/A ??--- -0.9(0.082) -13.81 (1.45) 2.61E-28 39 -0.68(0.084) -10.07(1.48) 2.61E-16
rs41272114 Tc e -0.41 (0.04) -5.73 (0.723) 2.97E-24 41.8 -0.38(0.042) -4.7(0.759) 7.95E-20
rs112842440 T/G +++++ 0.51(0.051) 6.85(0.984) 1.06E-23 O 0.39(0.053)  5.4(1.01) 2.04E-13
rs12664092 C/A +++++ 0.36(0.036) 7.17 (0.701) 1.72E-23 17.6 0.34(0.039) 6.35(0.739) 1.85E-18
rs147010904 T/C ++++? 0.73(0.081) 18.38(1.783) 9.25E-20 35.5 0.53(0.089) 13.04(1.968) 2.93E-09
rs149302195 T/C -?--- -0.67(0.079) -10.14(1.312) 2.32E-17 41.2 -0.48(0.08) -7.71(1.328) 2.89E-09
rs141463285 A/T ++?+? 0.76(0.097) 17.96(2.151) 3.27E-15 61.6 0.75(0.156) 17.81(4.066) 4.52E-15 0.6(0.098) 15.42(2.178) 9.42E-10
rs147555597  A/G +++??  0.76(0.099) 21.1(2.227) 1.63E-14 0 0.63(0.109)  17(2.453) 7.04E-09
rs41267809  G/A - -0.36(0.053) -6.76(1.112) 2.95E-11 57.8 -0.32(0.088) -6.37(1.38)  1.97E-11  -0.33(0.055) -5.89(1.145) 3.20E-09
rs9295143 G/C +++++ 0.17(0.03)  3.01(0.558) 8.23E-09 O 0.18(0.031)  -3.09(0.563) 3.74E-09
rs41267807  C/T +-— -0.29(0.053) -5.32(1.035) 3.256-08 823 -0.31(0.127) -4.93(1.548) 4.02E-10 -0.34(0.055) -6.43(1.061) 5.10E-10
rs182532458 A/G ?--?+ 0.29 (0.08) 3.75(1.188) 3.04E-04 77.8 0.16(0.194) 0.22(3.563) 8.11E-05 0.51(0.081) 6.46(1.199) 3.11E-10
rs62440901 T/C ++-+- 0.05(0.017) 0.91(0.337) 4.65E-03 71.5 0.05(0.032) 1.05 (0.55) 9.10E-04 0.14(0.018) 2.6(0.348) 3.92E-16
rs3798221 /G —++ -0.04(0.016) -1.25(0.357) 1.06E-02  34.1 -0.23(0.02)  -3.53(0.418) 1.09E-31

... to be continued
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Table S8: continued

Single SNP analysis, fixed effects model Single SNP analysis, heterogeneity and random  Joint SNP analysis, fixed effects model,
effects model adjusted for all 31 independent SNPs
Min_allele/  Effect B (se) B (se) Bre (sere) Bre (sere) Bioint (S€s0int) Boint (S€Jcint) p-
SNP Ref_allele  Direction* INT scale original scale p-value 12 INT scale original scale p-valuegg INT scale original scale value,gint
APOE gene region
rs7412 T/C ?---- -0.17(0.029) -2.78(0.555) 3.48e-09 53.9 -0.16(0.043) -2.68(0.908) 3.32e-09

All p-values are based on the inverse-normal transformed Lp(a) values. All effect estimates refer to the minor allele derived from 1000G, phaselv3 (see Supplementary Table 3);
*Order of included GWA studies: CoLaus, FamHS, KORA F3, KORA F4, YFS. +: positive effect from minor allele on inverse-normal transformed Lp(a) in that specific study, -: inverse effect from
minor allele on inverse-normal transformed Lp(a) in that specific study;?: SNP not available in that study
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Table S9: This table reports detailed data for functional elements of table 4. All SNPs in LD (r*>>0.8) with each lead SNP of our association study, which is
located at any functional element, is reported (LD data according to SNiPA(17)). For each SNP location transcription factor binding sites (TFBS) detected by ChIP
by the ENCODE project, curated functional elements from the ORegAnno(31) database and DNase hypersensitive sites according to ENCODE data are reported.

Several SNPs are located in clusters of TFBS, which is visible by annotation of dozens of TFNBS to a SNP. Some of these are validated by the ORegAnno(31)

database information and by colocation with DNase hypersensitive sites.

Lead SNP

Located in DNase

Proxy SNP R2 d’ MAF Located in ORegAnno hypersensitive
(r*>0.8) (model 1 or 2) Located in TFBS element element cluster
rs2661845 rs1018234 0.84 0.93 0.2813 yes
rs402219 rs1018234 0.93 0.98 0.2843 CTCF, RAD21 yes
rs1510229 rs1018234 0.98 1.00 0.2734 yes
POLR2A, CTCF, TCF12, YY1, NR3C1, RCOR1, MAX, CREB1,
REST, JUND, MYC, EP300, SMC3, FOS, JUN, FOSL2, CEBPB,
rs420038 rs1018234 0.98 1.00 0.2724 STAT3, FOXA2 yes
rs394352 rs1018234 0.97 0.99 0.2734 EP300, FOSL2STAT3, FOXA2, CTCF yes
rs112842440 rs112842440 1.00 1.00 0.0159 CTCF OREGO0017773 (CTCF)
rs117016271 rs117162385 1.00 1.00 0.0030 yes
rs12204009 rs12204009 1.00 1.00 0.0060  STAT3
MYBL2, TEAD4, HNF4 in immediate vicinity ( approx. 70
rs12529361 rs12529361 1.00 1.00 0.2197 bases)
rs139699952 rs139699952 1.00 1.00 0.0457 SRF
rs9457927 rs140570886 0.81 0.90 0.0099 yes
POLR2A, E2F1, ELF1, TAF1, MAX, E2F6, PHF8, CCNT2,
rs7452960 rs140570886 0.81 0.90 0.0099 REST, UBTF, CTCF, GABPA, CTCFL, EGR1, BACH1 OREG1390505 (CTCF) yes
rs141463285 rs141463285 1.00 1.00 0.0050 CEBPB
rs41270992 rs141550222 1.00 1.00 0.0338 OREG1390505 (CTCF)
rs116857939 rs143665477 1.00 1.00 0.0099 yes
rs147402310 rs147402310 1.00 1.00 0.0020 ATF2
rs149302195 rs149302195 1.00 1.00 0.0040 yes
rs150571318 rs150571318 1.00 1.00 0.0050 SETD1, CBX3
rs9457927 rs1510224 1.00 1.00 0.0099 yes
POLR2A, E2F1, ELF1, TAF1, MAX, E2F6, PHF8, CCNT2,
rs7452960 rs1510224 1.00 1.00 0.0099 REST, UBTF, CTCF, GABPA, CTCFL, EGR1, BACH1 OREG1513079 (EGR1) yes
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Lead SNP

Located in DNase

Proxy SNP R2 d’ MAF Located in ORegAnno hypersensitive
(r*>0.8) (model 1 or 2) Located in TFBS element element cluster
rs60249401 rs151181359 1.00 1.00 0.0020 yes
rs115595521  rs151181359 1.00 1.00 0.0020 USF1 yes
rs145355428  rs151181359 1.00 1.00 0.0020 yes
rs116489382  rs151181359 1.00 1.00 0.0020 yes
TFAP2C, STAT1, POLR2A, RBBP5, MYC, MAX, STAT3, TAF1,
rs148998205  rs151181359 1.00 1.00 0.0020  FOS, BHLHE40, GABPA OREG1875423 (STAT1) yes
rs149165185  rs151181359 1.00 1.00 0.0020  SETDB1
rs112513709  rs151181359 1.00 1.00 0.0020 yes
rs6923666 rs151181359 1.00 1.00 0.0020 YY1l
rs141909377  rs151181359 1.00 1.00 0.0020  REST, EP300, FOXA1, FOXA2
rs114561156  rs151181359 1.00 1.00 0.0020 yes
NFIC, JUND, JUN, FOS, EP300, TCF12, TCF7L2, NR3C1,
REST, ZBTB33, ETS1, GABPA, ATF3, SIX5, JUNB, FOSL2,
rs1510227 rs151181359 1.00 1.00 0.0020 ARID3A, BCL3, STAT3, CEBPB OREG1627348 (FOS) yes
rs16891557 rs151181359 1.00 1.00 0.0020 POLR2A, YY1, CTCF, RAD21 yes
rs80199309 rs151181359 1.00 1.00 0.0020  TCF12, BATF yes
rs116059768  rs151181359 1.00 1.00 0.0020 yes
rs16891631 rs151181359 1.00 1.00 0.0020  CTCF, RAD21, TEAD4 OREG1390503 (CTCF) yes
rs143153993  rs151181359 1.00 1.00 0.0020 yes
rs73593001 rs151181359 1.00 1.00 0.0020 yes
rs138671474  rs151181359 1.00 1.00 0.0020 OREG0017773 (CTCF)
rs577585402  rs151181359 1.00 1.00 0.0020 NR2C2
rs41264330 rs151181359 1.00 1.00 0.0020 yes
rs149903141 rs151181359 1.00 1.00 0.0020 yes
rs144967663  rs151181359 1.00 1.00 0.0020 yes
rs144786677 rs151181359 1.00 1.00 0.0020 CTCF yes
rs73782428 rs151181359 1.00 1.00 0.0020 RCOR1 yes
rs4252043 rs151181359 1.00 1.00 0.0020 OREG1577498 (FOXA1)
rs73782431 rs151181359 1.00 1.00 0.0020 MYBL2
rs117941373  rs182532458 0.83 1.00 0.0050 yes
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Lead SNP

Located in DNase

Proxy SNP R2 d’ MAF Located in ORegAnno hypersensitive
(r*>0.8) (model 1 or 2) Located in TFBS element element cluster
rs189481237  rs182532458 0.83 1.00 0.0050 POLR2A, WRNIP1 OREG1265628 (SMARCA4)
rs182532458  rs182532458 1.00 1.00 0.0060 GATA1l

rs185653030  rs182532458 1.00 1.00 0.0060 yes
rs186696265  rs186696265 1.00 1.00 0.0129 yes
rs187270959  rs187270959 1.00 1.00 0.0050 yes
rs4709485 rs2140650 0.93 0.97 0.2197 OREG1265046 (SMARCADS)
rs1001808 rs2140650 0.95 0.99 0.2207  POLR2A

rs4709488 rs2140650 0.94 0.98 0.2197 KAP1, GATA2, GATA3 yes
rs410926 rs2246531 0.88 0.94 0.2266 yes
rs2661836 rs2246531 0.87 0.94 0.2276 yes
rs2665354 rs2246531 0.88 0.94 0.2266 yes
rs2665353 rs2246531 0.88 0.94 0.2266 yes
rs2661846 rs2246531 0.85 0.93 0.2316 yes
rs2457557 rs2246531 0.86 0.93 0.2296 yes
rs437865 rs2246531 0.88 0.94 0.2276  FOS yes
rs986666 rs2246531 0.97 0.99 0.2256  POLR2A

rs2246531 rs2246531 1.00 1.00 0.2286  CEBPB OREG1306811

rs2136043 rs2246531 0.82 0.96 0.2097 yes
rs2504925 rs2246531 0.83 0.97 0.2068 OREGO0017771 (CTCF)

rs3004077 rs2457557 0.84 -0.96 0.2147 yes
rs2484241 rs2457557 0.87 -0.99 0.2107 yes
rs2504919 rs2457557 0.87 -0.99 0.2107 EZH2 yes
rs2504918 rs2457557 0.87 -0.99 0.2107 yes
rs410926 rs2457557 0.98 1.00 0.2266 yes
rs2661836 rs2457557 0.98 0.99 0.2276 yes
rs2665354 rs2457557 0.98 1.00 0.2266 yes
rs2665353 rs2457557 0.98 1.00 0.2266 yes
rs2661846 rs2457557 0.96 0.98 0.2316 yes
rs2457557 rs2457557 1.00 1.00 0.2296 yes
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Lead SNP

Located in DNase

Proxy SNP R2 d’ MAF Located in ORegAnno hypersensitive
(r*>0.8) (model 1 or 2) Located in TFBS element element cluster
rs437865 rs2457557 0.98 0.99 0.2276  FOS yes
rs986666 rs2457557 0.89 0.95 0.2256  POLR2A
rs2246531 rs2457557 0.86 0.93 0.2286  CEBPB OREG1306811
rs2076828 rs2457574 1.00 1.00 0.4344 yes
rs2504926 rs2457574 0.99 1.00 0.4354 OREGO0017771 (CTCF)
rs2457564 rs2457574 0.95 0.98 0.4334 OREGO0017771 (CTCF)
rs35358746 rs3798221 1.00 1.00 0.2117 YY1, MAFK, MAFF, ZBTB7A
rs41259144 rs41259144 1.00 1.00 0.0119 OREG1513079 (EGR1)
rs34126283 rs4252109 0.93 0.98 0.3002 GATA2 yes
rs4252107 rs4252109 1.00 1.00 0.2932 yes
rs4252125 rs4252109 0.99 1.00 0.2962  CTCF, TEAD4, RUNX3, RAD21 OREG1368664 (CTCF) yes
rs4252126 rs4252109 0.99 1.00 0.2962  CTCF, TEAD4, RUNX3, RAD21
OREG1368665

CTCF, ZNF143, RELA, RAD21, SMC3, FOXA1, FOXA2, (CTCF),0OREG1343765
rs4252135 rs4252109 0.98 1.00 0.2972  ZNF263 (CTCF) yes

PML, MTA3, NFATC1, EBF1, CTCF, IKZF1, STAT5A, RUNX3,
rs56093624 rs4252109 0.98 1.00 0.2972 TCF3, ATF2, RELA, BCL11A, NFIC, TBL1XR1, BCL3, FOXM1 yes
rs4252150 rs4252109 0.93 1.00 0.3082  STAT3, MYC
rs4252151 rs4252109 0.93 1.00 0.3082  STAT3, MYC
rs9458022 rs4252109 0.83 0.97 0.2694  ZNF143
rs56262039 rs4252109 0.83 0.97 0.2684  SETDB1
rs520829 rs520829 1.00 1.00 0.4811 OREG1517229 (EGR1) yes
rs555754 rs520829 0.96 0.99 0.4761 POLR2A, TBP, YY1, HNF4A, TAF1, EZH2 OREG1517229 (EGR1) yes
rs668871 rs520829 0.95 0.99 0.4742 POLR2A, EZH2, ZNF263, CHD1, RBBP5, NR3C1, REST, CTCF OREG1517229 (EGR1) yes

OREG1517229

POLR2A, EZH2, CHD1, TCF7L2, TAF1, MAX, SIN3AK20, (EGR1),0REG1752401

CEBPD, TBP, NFIC, TEAD4, HDAC2, REST, RAD21, ELF1, (HNF4A),OREG1728897(H
rs474513 rs520829 0.93 0.97 0.4831  RXRA, FOXA2, SP1, HNF4A, CEBPB, HNF4G NF4A) yes

POLR2A, EZH2, CHD1, TCF7L2, TAF1, MAX, SIN3AK20, OREG1517229

CEBPD, TBP, NFIC, TEAD4, HDAC2, REST, RAD21, ELF1, (EGR1),0REG1752401
rs539298 rs520829 0.93 0.97 0.4831 RXRA, FOXA2, SP1, HNF4A, CEBPB, HNF4G, EP300 (HNF4A),OREG1728897(H yes
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Lead SNP

Located in DNase

Proxy SNP R2 d’ MAF Located in ORegAnno hypersensitive
(r*>0.8) (model 1 or 2) Located in TFBS element element cluster

NF4A)

OREG1752401

(HNF4A),OREG1728897(H
rs655185 rs520829 0.93 0.97 0.4831  TCF7L2, NFIC, TEAD4, REST, SP1, HNF4A NF4A)

OREG1752401

(HNF4A),0REG1728897(H
rs541091 rs520829 0.93 0.97 0.4831 TCF7L2, NFIC, TEAD4, REST, SP1, HNF4A NF4A) yes
rs506823 rs520829 0.93 0.97 0.4841 yes
rs639426 rs520829 0.93 0.97 0.4831 yes
rs509707 rs520829 0.93 0.97 0.4831 yes
rs539958 rs520829 0.93 0.97 0.4831 yes
rs624319 rs520829 0.91 0.96 0.4811 yes
rs416879 rs520829 0.93 0.97 0.4831 yes
rs695174 rs520829 0.93 0.97 0.4831 yes
rs543159 rs520829 0.90 0.96 0.4781  POLR2A, FOSL2 yes
rs675162 rs520829 0.92 0.97 0.4861 POLR2A, FOSL2, MYC, FOS, STAT3, GABPA, CEBPB, USF1 OREG1529878 (ESR1) yes
rs9364552 rs520829 0.86 -0.96 0.4990 POLR2A yes
rs6905958 rs520829 0.81 -0.95 0.4950 FOS yes
rs3123634 rs520829 0.81 -0.95 0.4950 CTCF

POLR2A, CTCF, TCF12, YY1, NR3C1, RCOR1, MAX, CREB1,
REST, JUNBD, MYC, EP300, RAD21, SMC3, FOS, JUN,

rs2313453 rs520829 0.81 -0.94 0.4960 FOSL2, CEBPB yes
rs2136676 rs520829 0.81 -0.94 0.4960 TCF12, EP300, FOSL2, FOXA2, CTCF yes
rs3105748 rs520829 0.81 -0.94 0.4960 yes
rs4709426 rs520829 0.81 -0.94 0.4970 POLR2A
rs56393506 rs56393506 1.00 1.00 0.1819  KAP1, CTCF
rs34126283 rs59614420 0.94 0.98 0.3002 GATA2 yes
rs4252107 rs59614420 0.99 1.00 0.2932 yes
rs4252125 rs59614420 0.97 0.99 0.2962  CTCF, TEAD4, RUNX3, RAD21 OREG1368664 (CTCF) yes
rs4252126 rs59614420 0.97 0.99 0.2962  CTCF, TEAD4, RUNX3, RAD21
rs4252135 rs59614420 0.97 0.99 0.2972  CTCF, ZNF143, RELA, RAD21, SMC3, FOXA1, FOXA2, OREG1368665 yes
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Lead SNP

Located in DNase

Proxy SNP R2 d’ MAF Located in ORegAnno hypersensitive
(r*>0.8) (model 1 or 2) Located in TFBS element element cluster
ZNF263 (CTCF),OREG1343765
(CTCF)
PML, MTA3, NFATC1, EBF1, CTCF, IKZF1, STAT5A, RUNX3,
rs56093624 rs59614420 0.97 0.99 0.2972  TCF3, ATF2, RELA, BCL11A, NFIC, TBL1XR1, BCL3, FOXM1 yes
rs4252150 rs59614420 0.94 1.00 0.3082  STAT3, MYC
rs4252151 rs59614420 0.94 1.00 0.3082  STAT3, MYC
rs9458022 rs59614420 0.82 0.97 0.2694  ZNF143
rs56262039 rs59614420 0.82 0.97 0.2684  SETDB1
rs614754 rs614754 1.00 1.00 0.0159 yes
rs60249401 rs6902316 1.00 1.00 0.0020 yes
rs115595521  rs6902316 1.00 1.00 0.0020 USF1 yes
rs145355428  rs6902316 1.00 1.00 0.0020 yes
rs116489382  rs6902316 1.00 1.00 0.0020 yes
TFAP2C, STAT1, POLR2A, RBBP5, MYC, MAX, STAT3, TAF1,
rs148998205  rs6902316 1.00 1.00 0.0020 FOS, BHLHE40, GABPA OREG1875423 (STAT1) yes
rs149165185  rs6902316 1.00 1.00 0.0020  SETDB1
rs112513709  rs6902316 1.00 1.00 0.0020 yes
rs6923666 rs6902316 1.00 1.00 0.0020 YY1
rs141909377  rs6902316 1.00 1.00 0.0020  REST, EP300, FOXA1, FOXA2
rs114561156  rs6902316 1.00 1.00 0.0020 yes
NFIC, JUND, JUN, FOS, EP300, TCF12, TCF7L2, NR3C1,
REST, ZBTB33, ETS1, GABPA, ATF3, SIX5, JUNB, FOSL2,
rs1510227 rs6902316 1.00 1.00 0.0020  ARID3A, BCL3, STAT3, CEBPB OREG1627348 (FOS) yes
rs16891557 rs6902316 1.00 1.00 0.0020  POLR2A, YY1, CTCF, RAD21 yes
rs80199309 rs6902316 1.00 1.00 0.0020  TCF12, BATF yes
rs116059768  rs6902316 1.00 1.00 0.0020 yes
rs16891631 rs6902316 1.00 1.00 0.0020  CTCF, RAD21, TEAD4 OREG1390503 (CTCF) yes
rs143153993  rs6902316 1.00 1.00 0.0020 yes
rs73593001 rs6902316 1.00 1.00 0.0020 yes
rs138671474  rs6902316 1.00 1.00 0.0020 OREGO0017773 (CTCF)
rs577585402  rs6902316 1.00 1.00 0.0020 NR2C2
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Lead SNP

Located in DNase

Proxy SNP R2 d’ MAF Located in ORegAnno hypersensitive
(r*>0.8) (model 1 or 2) Located in TFBS element element cluster
rs41264330 rs6902316 1.00 1.00 0.0020 yes
rs149903141  rs6902316 1.00 1.00 0.0020 yes
rs144967663  rs6902316 1.00 1.00 0.0020 yes
rs144786677  rs6902316 1.00 1.00 0.0020 CTCF yes
rs73782428 rs6902316 1.00 1.00 0.0020 RCOR1 yes
rs4252043 rs6902316 1.00 1.00 0.0020 OREG1577498 (FOXA1)
rs73782431 rs6902316 1.00 1.00 0.0020 MYBL2
rs75234242 rs75234242 1.00 1.00 0.0348  MAFK, MAFF
rs41272050 rs75692336 0.84 0.97 0.1491  MAFK, MAFF
rs138874197  rs75692336 0.95 1.00 0.1282 yes
rs111657849  rs75692336 0.96 0.98 0.1332 yes

no TFBS detected in ENCODE, but SNP is located in the

cAMP response region, which mediates Lp(a) lowering

effects of niacin as described by Chennamsetty et al.(40),
rs17557261 rs75692336 0.97 0.98 0.1342 2012
rs3106164 rs7769879 0.94 0.99 0.3410 yes
rs388170 rs7769879 0.94 0.99 0.3410 MAX, USF1, USF2
rs1810126 rs7769879 1.00 1.00 0.3529  REST
rs3106162 rs7769879 0.98 1.00 0.3569 OREG1221620(SMARCA4)  yes
rs10755578 rs9365169 0.92 1.00 0.4920 yes
rs66801308 rs9457778 0.82 0.98 0.2475  JUND yes
rs9365116 rs9457778 0.82 0.98 0.2475  ZNF274

MTAS3, IKZF1, NFATC1, ELA, BCL3, MAX, FOXM1, TBP,

EP300, SP1, POU2F2, JUND, CHD2, MAZ, TBL1XR1, NFIC,

STAT3, MXI1, ATF2, PAX5, BATF, RUNX3, IRF4, MEF2A,
rs12665079 rs9457778 0.83 0.99 0.2495  TCF12, EBF1, SMC3, ELK1, PSI1, BCL11A yes

MTAS3, IKZF1, NFATC1, ELA, BCL3, MAX, FOXM1, TBP,

EP300, SP1, POU2F2, JUND, CHD2, MAZ, TBL1XR1, NFIC,

STAT3, MXI1, ATF2, PAX5, BATF, RUNX3, IRF4, MEF2A,
rs7767641 rs9457778 0.83 0.99 0.2495 TCF12, EBF1, SMC3, ELK1, PSI1, BCL11A yes
rs9457777 rs9457778 0.83 0.99 0.2495 yes
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Lead SNP

Located in DNase

Proxy SNP R2 d’ MAF Located in ORegAnno hypersensitive
(r*>0.8) (model 1 or 2) Located in TFBS element element cluster
rs4709386 rs9457778 0.84 1.00 0.2495 GATA2 yes
rs9456480 rs9457778 0.84 1.00 0.2495  JUND yes
rs1159875 rs9457778 0.84 1.00 0.2495  CEPBP OREG1522389 (ESR1) yes
rs9457785 rs9457778 0.84 1.00 0.2495  SETDB1

rs9457786 rs9457778 0.84 1.00 0.2495  SETDB1

rs6901166 rs9457778 0.84 1.00 0.2495 yes
rs7749516 rs9457778 0.84 1.00 0.2495  MAFK

rs1001357 rs9457778 0.84 1.00 0.2505  EBF1 yes
rs9456483 rs9457778 0.84 1.00 0.2495  MYC, MAX, USF1, MAFF, MAFK yes
rs4252045 rs9458010 0.80 0.97 0.4831 OREG1577498 (FOXA1)

rs2314851 rs9458010 0.81 0.98 0.4851 FOXA1l

28



Table S10: Results of the hypothesis-free genome-wide gene-based analysis sorted by p-value of

model 1. Only significant genes are reported (significance level 1.99x10°®).

Gene-based p-value based on

Gene Chr Model 1 Model 2
(adjusted for age, sex) (adjusted for age, sex, isoforms)
LPA 6 < 1E-300 3.27E-227
PLG 6 1.53E-231 2.79E-218
LPAL2 6 1.1E-168 1.77E-175
SLC22A3 6 2.78E-151 3.53E-171
SLC22A2 6 2.36E-102 3.97E-104
MAP3K4 6 2.29E-91 2.92E-92
SLC22A1 6 2.06E-74 3.18E-69
LOC729603 6 5.62E-51 1.40E-49
IGF2R 6 3.29E-50 1.63E-48
AGPAT4 6 1.73E-48 6.13E-51
AIRN 6 3.11E-30 2.39E-29
AGPAT4-IT1 6 3.63E-22 5.49E-17
PNLDC1 6 1.24E-19 5.09E-22
MAS1 6 2.75E-09 8.51E-07
SOD2 6 1.51E-08
PVRL2 19 1.69E-08 1.40E-07
APOC1 19 1.76E-08 2.00E-07
TOMM40 19 2.81E-08 2.67E-07
LOC100129518 6 2.83E-08
APOE 19 2.98E-08 2.87E-07
ACAT2 6 3.15E-08
APOC1P1 19 3.31E-08 3.52E-07
WTAP 3.44E-08
PARK2 1.32E-08

29



Table S11: Results of the gene-based candidate gene analysis sorted by p-value of model 1. Results

for all 21 evaluated candidate genes are reported (significance level 0.05/21=0.0024).

Gene-based p-value based on

Gene Chr Model 1 Model 2
(adjusted for age, sex) (adjusted for age, sex, isoforms)
TLR2 4 0.00034 0.03226
PCSK9 1 0.06972 0.53516
LRP8 1 0.09064 0.93752
SREBF2 22 0.13063 0.30127
HNFla 12 0.1405 0.35703
TLR4 0.15779 0.32374
FGFR4 0.21134 0.83208
ANXA2 15 0.56234 0.4203
LDLR 19 0.7646 0.82673
TLR6 4 0.78469 0.26427
LGALS1 22 0.80678 0.52011
CD36 0.86773 0.94173
IL6 0.86789 0.78302
FBLN5S 14 0.87591 0.95648
SREBF1 17 0.91322 0.39603
LRP2 2 0.91866 0.46836
FGF19 11 0.96328 0.94088
SCARB1 12 0.96432 0.87328
NR1H4 12 0.97445 0.80344
LRP1 12 0.99222 0.94894
VLDLR 9 0.99482 0.98335
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Table S12: Overview on studies that investigated an association of the apolipoprotein E

polymorphism with Lp(a) concentrations.

Reference

Study type

Sample size

Finding

de Knijff et al. (1991)

(41)

Muls et al. (1993)
(42)

Horita et al. (1993)
(43)

Schaefer et al. (1994)

(44)

Tiret et al. (1994)
(45)

Lindahl et al. (1994)
(46)

Heng et al. (1995)
(47)

Muros et al. (1996)
(48)

Klausen et al. (1996)

(49)

Boomsma et al.
(2000) (50)

Frikke-Schmidt et al.

(2000) (51)

Anuurad et al. (2007)

(52)

Li et al. (2015) (53)

Moriarty et al.
(2017) (54)

Cross-sectional
Case study
Cross-sectional
Population-based
cohort

Family-based study

Patients with familial
hypercholesterolemia

(FH)
Cross-sectional

Cross-sectional

Population-based
general population

Family Study

Population-based
general population

Patients scheduled
for diagnostic
coronary
arteriography
Genome-wide
association study

Cross-sectional

303 healthy persons

54 normolipidemic
obese women
305 civil service workers

2258 men and women of
the Framingham
Offspring Study
Offsprings of 635 Ml
cases and 1259 controls
149 patients with
heterozygous FH

536 healthy Chinese in
Singapore

397 individuals of a
Spanish working
population of Tenerife
466 white men with
different apo(a)
phenotypes

142 Dutch families

5,025 women and 4,035
men from the
Copenhagen City

Heart Study

231 African Americans
and 336 Caucasians

2895 African Americans
of the Jackson Heart
Study

431,239 patients with
laboratory testing as
part of routine care

E2 decreased Lp(a) by 25% and E4
increased Lp(a) by 26%
No association

APOE2 was associated with
significantly lower Lp(a) in women
(tendency to lower levels in men)
No association

Carriers of APOE2 had lower Lp(a)
levels

APOE?2 associated with lower
Lp(a) levels

No significant effect of APOE
polymorphism
No association

No overall effect. In apo(a) S4
isoforms Lp(a) was highest in
APOE E3/E4. In apo(a) S2 isoforms
Lp(a) was lowest in APOE E2/E3
genotypes.

APOE did not contribute to Lp(a)
variation

Lower Lp(a) levels in APOE2
carriers in women only, but not in
men

No association in Caucasians. In
African Americans Lp(a) was
lower in APOE2 carriers especially
in case of large apo(a) isoforms
single nonsynonymous SNP in
APOE significantly associated with
Lp(a)

Mean Lp(a) levels were 65%
higher in APOE E4/E4 compared
with APOE E2/E2 and increased
according to APOE genotype
(E2/E2 < E2/E3 <E3/E3 <E3/E4 <
E4/E4)
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Table S13: Association results with inverse normal transformed Lp(a) levels as well as CAD risk
(derived from the CARDIoOGRAMPplusC4D consortium) of all 40 SNPs, which were identified in model 1
(age- and sex-adjusted) and which were available in the CARDIoGRAMplusC4D results. Effect
estimates and Odds Ratios refer to the minor allele. All SNPs, which are also genome-wide
significantly associated with CAD risk are marked in bold. SNPs are sorted by CAD risk p-value.

Association with inverse normal
transformed Lp(a) levels

Association with CAD risk (derived
from CARDIoGRAMplusC4D
consortium)

95% 95%
Minor/ Confidence Odds Confidence
SNP Major allele B Interval p-value Ratio Interval p-value
rs118039278 A/G 1.22 [1.16,1.28] 1.36e-396 1.36 [1.29,1.42] 4.38E-37
rs4252185 C/T 0.92 [0.86,0.98] 5.31E-211 1.34 [1.28,1.41] 1.64E-32
rs186696265 T/C 2.02 [1.90, 2.14] 4.15E-231 1.73 [1.58,1.91] 3.35E-30
rs56393506 T/C 0.68 [0.64,0.72] 7.76E-285 1.16 [1.13,1.19] 2.37E-25
rs7412 (APOE2) T/C -0.19 [-0.25,-0.13] 3.47E-10 0.87 [0.84,0.91] 8.17E-11
rs7770628 C/T 0.18 [0.16, 0.20] 4.80E-45 1.06 [1.04,1.08] 7.52E-09
rs1510224 C/T 1.35 [1.25,1.45] 4.27E-160 1.40 [1.25,1.57] 8.22E-09
rs4252198 G/C 1.15 [1.03,1.27] 2.72E-84 1.27 [1.16,1.39] 3.58E-07
rs9458010 c/T 0.09 [0.06,0.12] 4.11E-12 1.05 [1.03,1.08] 2.30E-06
rs41269133 C/T -0.33 [-0.37,-0.29] 5.42E-55 0.93 [0.90, 0.96] 4.29E-06
rs184278183 T/C 0.95 [0.80,1.10] 9.36E-34 1.28 [1.15,1.43] 9.71E-06
rs520829 G/T -0.14 [-0.16,-0.12] 2.65E-29 0.96 [0.95,0.98] 5.82E-05
rs2457574 A/G -0.21 [-0.23,-0.19] 2.77E-63 0.96 [0.95, 0.98] 7.54E-05
rs78439586 A/G -0.42 [-0.48,-0.36] 1.28E-47 0.91 [0.86,0.95] 7.73E-05
rs73596816 A/G 0.66 [0.51,0.81] 1.53E-18 1.14 [1.06,1.21] 0.0002
rs1018234 T/C -0.12 [-0.15,-0.09] 6.30E-16 0.97 [0.95,0.99] 0.0005
rs141550222 G/C -0.54 [-0.62,-0.46] 6.73E-44 0.89 [0.84,0.95] 0.0009
rs4252109 G/T -0.29 [-0.32,-0.26] 4.86E-105 0.97 [0.95,0.99] 0.0023
rs6902316 G/A 0.74 [0.61, 0.87] 4.30E-29 1.13 [1.04, 1.22] 0.0041
rs12529361 C/T 0.30 [0.27,0.33] 5.57E-69 1.04 [1.01,1.07] 0.0051
rs6938647 A/C -0.37 [-0.4,-0.34] 7.48E-119 0.96 [0.94,0.99] 0.0079
rs62440901 T/C 0.14 [0.10,0.18] 3.11E-14 1.03 [1.01, 1.06] 0.0093
rs41272114 T/C -0.78 [-0.86, -0.7] 4.74E-86 0.93 [0.88,0.99] 0.0204
rs147402310 G/T -0.63 [-0.74,-0.52] 8.97E-32 0.91 [0.84,0.99] 0.0225
rs614754 C/G 0.72 [0.54, 0.90] 1.43E-15 1.15 [1.02,1.29] 0.0243
rs185934663 G/T -0.81 [-0.99, -0.63] 4.58E-18 0.86 [0.74,1.00] 0.0484
rs2489940 T/G -0.75 [-0.87,-0.63] 1.67E-32 0.91 [0.83,1.01] 0.0709
rs142126734 A/G 0.44 [0.38,0.50] 8.52E-48 1.05 [1.00,1.10] 0.0762
rs76000021 C/T -0.41 [-0.52,-0.30] 4.70E-13 0.93 [0.85,1.01] 0.0901
rs6903649 C/T -0.20 [-0.23,-0.17] 3.91E-45 0.98 [0.96, 1.00] 0.1055
rs62441903 G/A -0.82 [-0.96, -0.68] 4.86E-33 0.93 [0.85,1.02] 0.1433
rs2140650 G/A 0.05 [0.02, 0.08] 1.10E-03 1.01 [0.99, 1.03] 0.2658
rs41259144 T/C -0.85 [-1.01,-0.69] 4.45E-24 0.93 [0.79,1.09] 0.3877
rs79246098 C/T 0.28 [0.14,0.42] 7.53E-05 1.04 [0.93,1.16] 0.4800
rs139699952 C/G 0.37 [0.26, 0.48] 4.70E-11 1.02 [0.95,1.11] 0.5414
rs2457557 T/C -0.05 [-0.08,-0.02] 5.60E-04 0.99 [0.97,1.02] 0.5628
rs143520616 T/G 0.27 [0.17,0.37] 5.01E-08 0.99 [0.93, 1.06] 0.7435
rs2246531 G/A 0.00 [-0.03,0.03] 8.48E-01 1.00 [0.98,1.03] 0.9167
rs12664092 C/A 0.20 [0.13,0.27] 1.92E-07 1.00 [0.95, 1.06] 0.9358
rs9457778 T/C -0.05 [-0.08, -0.02] 8.75E-04 1.00 [0.98,1.02] 0.9413
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Supplementary Figures

Original summary data

obtained from each centre

Filter data:
* Infoscorez0.4

+ p-value HWE-test = 1E-06

* 0.005< effect allele frequency < 0.995

Filtered data

Adjust B estimate in all studies on same

< (effect) allele using EasyQC

Allele adjusted data

Quality checks (using EasyQC):
<<— + P-Z-plot
* Genomic inflation factors

If data not ok: report to study centre

Adjust for genomic inflation factors

Data for meta-analysis

Perform meta-analysis using Metasoft

Adjust for genomic inflation factors on
meta-analysis stage

Add annotation information

Results of meta-analysis

Figure S1: Quality control and meta-analysis workflow.
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Figure S2: Manhattan-plot for the meta-analysis on inverse-normal transformed Lp(a) values,

adjusted for age and sex. Results are based on five cohorts including 13,781 individuals. The y-axis is

broken to display all relevant results.
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Figure S3: Manhattan-plot for the meta-analysis on inverse-normal transformed Lp(a) values,
adjusted for age, sex and the predominantly expressed apo(a) isoform. Results are based on five
cohorts including 13,781 individuals. The y-axis is broken to display all relevant results.
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Figure S4: QQ-plot for the meta-analysis on inverse-normal transformed Lp(a) values adjusted for age
and sex.
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Figure S5: QQ-plot for the meta-analysis on inverse-normal transformed Lp(a) values adjusted for
age, sex and the predominantly expressed apo(a) isoform.
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sex and the predominantly expressed apo(a) isoform. All SNPs, which are independently associated
with Lp(a) in a joint model are circled.
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Figure S8: Intergenic region LPA-PLG with enhancer region described by Wade et al, 1997 (55).

This figure shows the intergenic region between LPA and PLG, superimposed to the UCSC Genome output for this region as described in Lamina et al, 2011 (56).
The positions of the enhancer regions reported by Wade et al, 1997 is shown by green bars in the top row. SNPs are shown in blue. The second row shows the
gene location, followed by repeat regions as predicted by Repeat Masker. The DHIIl enhancer overlaps a LINE retrotransposon element, as determined by
Wade et al, 1997 (55). The next rows show ORegAnno elements, GWAS hits in this region and the IDs of SNPs directly overlapping ORegAnno and transcription
factor binding sites (TFBS) as reported Tables S4 and S9.

The three SNPs in the enhancer region reported by Puckey et al, 2003 (57) were associated with 2.5-fold increased reporter gene transcriptional activity, 0.6-
fold reporter gene transcriptional activity, and 0.7-fold reporter gene transcriptional activity for rs9347440, rs7760010 and rs7758766, respectively. rs7760010
and rs7758766 were also present in our dataset (rs7760010: p=1.38x10™, (p=1.38x10", B(sd)=0.47(0.122), rs7758766: p=6.37E-49, B(sd)=0.26(0.026)).

The figure also shows the location of the SNP rs186696265, that showed the strongest effect on Lp(a) in our study (see Supplementary Tables 5 and 6 and the
Discussion section in the main document), between the two reported enhancers.
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