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Supplemental methods

Bioinformatic Analysis

The paired end read pools were exported and demultiplexed into sample pools using Illumina
bel2fastq script, which separates reads using the unique Illumina identification index and then
into sample amplicon pools. A custom in-house script was used to remove Illumina index
sequences from the end of reads. The script simultaneously removed bases with low quality
call scores (<0.99) from the ends of reads and discarded significantly shortened reads. The
remainder of the bioinformatics analysis was performed in Geneious (1). Paired-end reads were
matched and then merged using FLASH (2). Sample amplicon pools were mapped directly onto
each amplicon reference sequence, as derived from the NCBI LPA gene reference sequence
DQ452068. When mapping to KIV-2, the ‘reference’ sequence was derived from the first KIV-
2 repeat. Standard variant calling was performed for single copy regions of LPA. Reads
encompassing KIV-2 underwent a MUSCLE (3) alignment before variant calling. This grouped
reads based on sequence similarity, aiding in the calling of low frequency variants. Variants
were called down to a frequency of 0.01 to allow theoretical calling of a SNP present in a single

repeat within a sample carrying the maximum number of 80 repeats.

Nomenclature of Variants

The SNPs in the non-repeat kringle domains were assigned numbering based on the LPA
reference sequence DQ452068 and the corresponding protein sequence NP 005568 which
contain six KIV-2 repeats. Bases are given according to the reverse strand, which is the coding
strand of LPA. With respect to the KIV-2 repeat, the numbering scheme previously used by
Coassin et al (4) was employed in this study, which numbers variants from the first amino acid

that is fully encoded by exon 1 of the first KIV-2 repeat.



Supplemental tables

Supplemental Table S1: Demographic information for the Otago LPA population

Variable

n 705
Europeans 89%*

% male 39%
Age (mean, years) 46.5 (19)

Heart disease (%)

7.5% (96%)

Diabetes (%)

2.7% (79%)

Hypertension (%)

16.5% (89%)

Dyslipidemia, (%)

32% (70%)

Total cholesterol (mean, mmol/L) 5.03 (1.16)
HDL cholesterol (mean, mmol/L) 1.58 (0.43)
LDL cholesterol (mean, mmol/L) 2.95(1.01)
Lp(a), (median, mg/dL) 14.6 (40)
Lp(a), <3 mg/dL, n 79

Lp(a), 3-50 mg/dL, n 435

Lp(a), >50 mg/dL, n 191

Numbers in brackets indicate standard deviation, except in the case of the 4 disease categories
in which case they represent the percentage of individuals on medication. The most common
medications being used were statins, aspirin and -blockers for heart disease; aspirin, ACE
inhibitors, metformin and statins for diabetes; ACE inhibitors, statins and aspirin for

hypertension and statins, aspirin and ACE inhibitors for dyslipidemia.
*The remaining 11% consisted of mainly Asian and Maori ethnicity.



Supplemental Table S2: Selection criteria for null samples

Population LPA GOUT
Size (n) 705 288
Selection Criteria

1. Lp(a) <3 mg/dL (n) 79 51

2. Null on apo(a) phenotyping (n) 21 6
NGS sequenced (n) 5 6

3. SNPs associated with low 2 4

Lp(a)




Supplemental Table S3: Primer sequences for R1771C apo(a)-GFP vector mutagenesis
and apo(a) qPCR analysis

Primer name Sequence 5'-3' Tm C°

R1771C Forward GGT CTG GAA AAA AAT TAC TGC TGT AAC CCT GAT 60
GGT GAC A

R1771C Reverse TGT CAC CAT CAG GGT TAC AGC AGT AATTTT TTT 60
CCA GACC

Exon 33/34 TGA CAT CAA TGG TCC CTG GTG 49

Forward

Exon 33/34 ACT TGA GGC TTC CCA CAA TCA 47

Reverse

Neo Forward TCC GGT GCC CTG AAT GAACT 49

Neo Reverse TAC TTT CTC GGC AGG AGC AA 47



Supplemental Table S4

: R1771C mutagenesis protocol

Reagent Concentration
dNTPs 300 uM

Primer (F/R) 0.1 uM (each primer)
DNA 75 ng

Pfu 10x Buffer 1x

Pfu polymerase 3U

RNAse-free H,O

20 pL final vol.

Cycling conditions

Step Temperature (C°)  Duration n Cycles
Initial denaturation 95 2 minutes 1
Denaturation 95 40 seconds

Annealing 55 50 seconds

Extension 68 20 minutes 25

Final extension 68 10 minutes 1




Supplemental Table S5: Effect of rs41259144 on Lp(a) levels in previously published populations

SNP Gene cDNA Protein GMAF | Cohort No. Ethnicity MAF Effect Significance Study
rs41259144 27030 ¢.2969G> p.Arg990 0.0052 | EPIC 4101 European 0.01 -35%(-49,- 3.38E-05 Erqou 2010 (5)
IG>A A Gln Norfolk 21)°
cohort
Colaus 6182 Swiss 0.006- -0.94(0.203)°  3.73E-06 Mack et al.
Caucasian 0.012 2017 (6)
KORAF3 3076 European -0.79(0.165)°  2.02E-06
(Augsburg
Germany)
KORAF4 2926 -0.79(0.118)°  2.35E-11
YFS Study 2103 Finnish -1.08(0.256)°  2.57E-05
Single SNP Meta analysis -0.85(0.084)°  4.45E-24
Joint SNP Meta analysis -0.6(0.085)° 2.01E-12
FINRISK 2690 Finnish 0.0068 -0.57(0.0968)"  3.95E-09 Zekavat et al.
2018 (7)
Copenhagen Heart 0.011 -12.8(1.2)° Burgess et al.
Study 2018 (8)
Copenhagen General -9.6(0.8)"
Population Study
EPIC-CVD 48333  European p<SE-08
PROSPER
WOSCOPS

Gene= NG 016147.1, cDNA=NM _005577.2, Protein=NP_005568.2, a=Effect on natural log-transformed Lp(a) (95%CI), b= inverse normal transformed
Lp(a) (SE), c= B Inverse normal transformed Lp(a) adjusted for 49 additional independent SNPS (SE), d=B Inverse-rank normalized Lp(a) conditional on
KIV-2 CNV (SE), e= B Lp(a) mg/dL-1 (SE) marginal association, f=f Lp(a) mg/dL-1 (SE) association conditional on all other variants in the published

analysis.



Supplemental Table S6: Effect of rs139145675 on Lp(a) levels in previously published populations

SNP Gene cDNA  Protein GMAF | Cohort No. Ethnicity MAF Effect Significance  Study
rs139145675 g.1258 c¢.5311  p.Argl771 0.0044 | Jackson Heart 2895 African 0.00981 -0.47(0.12)"  1.35E-04 Lietal.
49C>T C>T Cys Study American 2015 (9)
Jackson Heart 3418 African 0.00971 -1.12(0.117)> 8.45E-22 Zekavat et
Study American al. 2018 (7)
9272
Lp(a) levels
from JHS and
and Finnish
imputation dataset
Copenhagen Heart 0.001  -8.6(3.7)° Burgess et
Study al. 2018 (8)
Copenhagen General -22.5(2.4)
Population Study
EPIC-CVD 48333 European p<SE-08
PROSPER
WOSCOPS

Gene= NG 016147.1, cDNA=NM_005577.2, Protein=NP_005568.2, a=f natural log-transformed Lp(a)(SE), b=B Inverse-rank normalized Lp(a) conditional
on KIV-2 CNV (SE), c=p Lp(a) mg/dL-1 (SE) marginal association d=p Lp(a) mg/dL-1 (SE) association conditional on other variants in the published

analysis.



Supplemental Table S7: Effect of rs41272114 on Lp(a) levels in previously published populations

SNP Gene cDNA Protein GMAF | Cohort No. Ethnicity MAF Effect Significance  Study
rs41272114  g.8633 ¢4289  +1 0.0234 | EPIC Norfolk 4050 European 0.035 -26%(-35,-17)"  4.82E-07 Erqou 2010
1G>A  +1G>A  splice cohort 5)
Jackson Heart 2895 African American  0.0107 -0.8(0.11)° 6.50E-12 Li et al.
Study 2015 (9)
Colaus 6182 Swiss Caucasian  0.023- -0.87(0.092)° 2.87E-21 Mack et al.
0.048 2017 (6)
FamHS 1200 families -0.82(0.112)° 2.81E-13
(~6000 individuals)
KORAF3 3076  German -0.73(0.083)° 4.17E-18
KORAF4 2926  German -0.76(0.092)° 1.21E-16
YFS Study 2103  Finnish -0.75(0.071)° 1.48E-25
Single SNP Meta -0.78(0.04)° 4.74E-86
analysis
Joint SNP Meta analysis -0.48(0.043)!  7.98E-29
FINRISK 2690 Finnish 0.0482 -0.652(-0.037)°  2.27E-69 Zekavat et
al. 2018 (7)
Jackson Heart 3418 African American  0.009 -0.697(0.119)°  4.49E-09
Study

9272 Lp(a) levels

from JHS and and Finnish

imputation dataset

Gene= NG 016147.1, cDNA=NM_005577.2, Protein=NP_005568.2, a=Effect on natural log-transformed Lp(a) (95%CI), b= natural log-transformed
Lp(a)(SE), c=P inverse normal transformed Lp(a) (SE), d= B Inverse normal transformed Lp(a) adjusted for 49 additional independent SNPS (SE), e=

Inverse-rank normalized Lp(a).



Supplemental Table S8. Individuals from LPA study population carrying R990Q

mutation
Participant 338 268 163 154 91
Age 54 51 63 66 47
Sex F M F M F
CVD No No No Yes Yes
CVD-family No Yes Yes Yes Yes
history
TC 5.9 5.7 5.5 3.9 7.2
TG 1 1.5 0.7 0.9 1.1
HDL-C 1.52 1.17 2.59 1.31 1.23
LDL-C 3.9 3.9 2.6 2.2 5.5
Lp(a)(mg/dL) 117 182 657 649 380
Apo(a) phenotype  24/0 25/0 19/0 20/0 22/0
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Supplemental Table S9: qRT-PCR data for apo(a) exon 33/34 primer pair*

Sample Target ct Mean ct Reference ¢t Mean ct Tgtct-Refct (Act)
WTO01 22.01 25.2

WTO02 21.94 25.2

WTO03 22.04 21.99666667 25.1 25.16666667 -3.17

R1771C01 22.26 25.66

R1771C02 22.62 25.56

R1771C03 22.46 22.44666667 25.64 25.62 -3.173333333

AR1771Cct-AWTct (AAct)

-0.003333333

Fold change (2"-AAct)

1.002313162

Samples are for three technical repeats using cDNA extracted from a single transfection experiment.

* In order to target dissimilar regions of apo(a) and prevent amplification of multiple regions of sequence, primers were designed to bind to regions spanning

the junction between exons 33 and 34 of the protease domain.
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Supplemental Figures

Control Lp(a) Null Individuals

156 G5780 G5591 G5788 G5792 89 114  G5751

Supplemental Fig. S1: Apo(a) phenotyping of individuals showing no detectable Lp(a).

Plasma from individuals with no detectable Lp(a) was mixed with reducing buffer and subject to
electrophoresis on 4% polyacrylamide gels. Proteins were transferred overnight to nitrocellulose
membrane and incubated with a polyclonal anti-Lp(a) antibody. Following incubation with a HRP-
labelled secondary antibody, membranes were imaged using ECL. Lane 1 contains a sample that exhibits
a single apo(a) isoform size of 21 and was loaded to 590 ng of Lp(a). Lanes 2-8 each contain 7.5 pL of

plasma samples from individuals classified as having an Lp(a) level of <3 mg/dL.
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AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTGTTICT T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTITGTTICTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTC GTTC )
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTGTTCTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTGTTCT T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTITGTTICTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTIGTTICT I T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTGTTCTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCT T TGTTICT I T/
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCT I TGTTICTT T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTITGTTCTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCT T TGTTICT T T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTGTTCTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTGTTCTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGAMCCCAGAATACTACCCAAATGCGTATGTCTTTIGTTCTT T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGAMCCCAGAATACTACCCAAATGCGTATGTCTITIGTTICTTI T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGABMCCCAGAATACTACCCAAATGCGTATGTCTITGTICTT T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGAMCCCAGAATACTACCCAAATGCGTATGTC GTTC )
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGANCCCAGAATACTACCCAAATGCGTATGTCTTTIGTTCT T T/
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGAMCCCAGAATACTACCCAAATGCGTATGTCT I TIGTICTT I,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGAMCCCAGAATACTACCCAAATGCGTATGTC GTTC )
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGAMCCCAGAATACTACCCAAATGCGTATGTCTTTIGTTCTT T
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGAMCCCAGAATACTACCCAAATGCGTATGTCT T TIGTTCTT T/
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTITGTTICTT T
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTITIGTTICTT I,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTIGTTICTTI T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTIGTTICTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTITGTTICTT I,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTGTTCTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCT I TGTTICTTT,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCT I TGTTICTT I/
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTGTTICTT T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTITGTTICTT T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCT T TGTTICT I T,
AGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCCAAATGCGTATGTCTTTIGTTCTT T,

AT T T AT T AT AC A CACAr T O AT AC T O CACCCCACAATACTACCCAAANT A TAT AT AT T T T T T T T

T46N (KIV-2)

T O T O T T T T P O i T 7 T O T S T A T P O T T e e T TP T
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCNTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCINTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCNTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCINTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCNTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCIMNTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCNTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT
TGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCAACT

rs41272114 (KIV-8)

Supplemental Fig. S2: NGS reads of nonsynonymous SNPs in LPA identified in subject

G5788.
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GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATEIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATEIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATIMIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATIIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATIMIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATEIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATMIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATEIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATIMIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA
GTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCA

R20X (KIV-2)

30 240 250 260 m 280 290 300
ACATTGGOATEGGAGGATCCEATTATACTATCCAAATGEGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTE.
"]
J

ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCINTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCMTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMNTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCEA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCE
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCEA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCEA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCS
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
ACATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA

rs41272114 (KIV-8)

Supplemental Fig. S3: NGS reads of nonsynonymous SNPs in LPA identified in subject
G5792.
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GG TGCAGGAG TGC TACCA TGG AR TGGACAGAG I TATCGAGGCACATAC TCCACCAC TG TCACAGGAAGAARCC TGCTY
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATEMIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCH
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATIMIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCY
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGT TATEMIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATEMIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATIIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATIIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATEEIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATIIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCY
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATIIGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCCY
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/
GGTGCAGGAGTGCTACCATGGTAATGGACAGAGTTATCGAGGCACATACTCCACCACTGTCACAGGAAGAACCTGCC/

COETOECACCACTECTACCATECTAATCCACACAC T TATOCCAGCGOCACATACTOCACCACTOETOACAGCCAACGANCCTCOC )

R20X (KIV-2)

AT TGGCA TCGGAGGATCCCA T TATACTA TCCARR TGUMT A TG TC TATCATG I TAGCCA TARRAGGAACAATAG TCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCINTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMNTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCINTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCINTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMNTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCIMTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCINTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACAATAGTCA
\CATTGGCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACAATAGTCA
AT TRGOCATCGGAGGATCCCATTATACTATCCAAATGCGTATGTCTATCATAT TAGACATAAAAGGAACAATAGTCA

rs41272114 (KIV-8)

Supplemental Fig. S4: NGS reads of nonsynonymous SNPs in LPA identified in subject
LPA114.
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GTACTCCACCAC TG TCACAGGAAGUACC ITGCCAAGT TBGG TCATC TATEATACC "ACATCAACATAR TAGGACCACTAL
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTEGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTGTCACAGGAAGGACCTGCCAAGCTTGGTCATCTATGACACC-ACATCAACATAATAGGACCACAC
GTACTCCACCACTARTCACAGGAAGGAC I TGO AAGC T TAATCATC TATGACACC —ACATCAACATAATAGRACC ACAC

W52G (KIV-1)

CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCK
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCK
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCK
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!H
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTETGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTETGACACCACACTCGCATAGTCGGACCCCAGAATACTACCK
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTEMTGACACCACACTCGCATAGTCGGACCCCAGAATACTACC

CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTETGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTEMTGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTETGACACCACACTCGCATAGTCGGACCCCAGAATACTACC

CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTETGACACCACACTCGCATAGTCGGACCCCAGAATACTACC

CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTEMTGACACCACACTCGCATAGTCGGACCCCAGAATACTACC

CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTETGACACCACACTCGCATAGTCGGACCCCAGAATACTACC

CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCH
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!H
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!H
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACCK
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC!
CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC

CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC

CACTGTCACAGGAAGAACCTGCCAAGCTTGGTCATCTATGACACCACACTCGCATAGTCGGACCCCAGAATACTACC

EACTGTCACAGGAAGAACCTGESéAgEIIQGIEéICIAIgASASSACACTCGCATAGTCGGACCCCAGAATACTACG

T A AC A RNC AN, AT AT A C T A A, A AT AT A

M38L (KIV-2)

Supplemental Fig. S5: NGS reads of nonsynonymous SNPs in LPA identified in subject

G5780.
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210

T AR T T T AT T O T T R T A AGAARC TAC T T U A AR TCCAGA TCC MU TU U TATT CCCT TUG TE T TATRATARCA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA TCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

[TTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

[TTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

[MTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

[MTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

[MTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

[TTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

[TTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA
GGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

[TTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAACA

MM TGGAAT T T CAGTGAO T TGATC AAGAAC TACTAOCGAAATOCCAGATOCTATAGOCAGCCCCTTIAGTATTATACAACA

R990Q (KIV-4)

Supplemental Fig. S5 (cont): NGS reads of honsynonymous SNPs in LPA identified in
subject G5780.



TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCEMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCEMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGT TATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCEMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGT TATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGT TATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC

T T ECAAT T T A CACT A TTEATOAACAACTACTECCGAAATOCACATCCTETEAOAGOCCCTTECTETTATACAAC

R990Q (KIV-4)

Supplemental Fig. S6: NGS reads of nonsynonymous SNPs in LPA identified in subject
G5591.
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e
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCIMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)
TTTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC,
TTGGAA CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC)

R990Q (KIV-4)

AGCTGGAGCTTACATGCCTGCTTIGT T T TCAGTACTGCEMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCEGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCEGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCEMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTGT T TTCAGTACTGCEMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCEGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTGT T T TCAGTACTGCHMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTIGT T TTCAGTACTGCEMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCEGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCEGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!L
AGCTGGAGCTTACATGCCTGCTTGTTTTCAGTACTGCEMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCEGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTGTTTTCAGTACTGCEMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTIGT T T TCAGTACTGCEMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCEMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCEGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTGTTTTCAGTACTGCHMGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTIGT I TTCAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTGTTTTCAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTIGT I TTCAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTIGT T TTCAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTIGT I TTCAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!
AGCTGGAGCTTACATGCCTGCTTGTTTTCAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTIGT T TTCAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTIGTITTCAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACAL
AGCTGGAGCTTACATGCCTGCTTG CAGTACTGCCGTAACCCTGATGGTGACATCAATGGTCCCTGGTGCTACA!

ACCTECEAGC T TACA T GO T RO T T aET T T T CAGCTAC TGO CCETAACCCTEATECTEACATCAATCCTOCOTEAETECTAC AL

R1771C (KV)

Supplemental Fig. S7: NGS reads of nonsynonymous SNPs in LPA identified in subject
LPA089.
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A ACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTIGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTIGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTITGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTIGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT TTCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTIGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTIGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT I TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTIGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTIGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT I TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCAMGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTIGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG!
AT ACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTG TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTITGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTITGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTITGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGT T TCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG!
ATTTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG!
AT TTTACAAGGAGTCACTTCTTGGGGTCTTGGCTGTGCACGCCCCAATAAGCCTGGTGTCTATGCTCGTGTTTCAAG

R2016C (Protease)

Supplemental Fig. S7 (cont): NGS reads of nonsynonymous SNPs in LPA identified in
subject LPA089.
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ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-t
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCT TCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGT TCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAABMGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAANGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAANGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAABMGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCT TCCGAACAANGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCT TCCGAACAANGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAANGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAANGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAANGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-t
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(
ACTGTTACCCCGGTTCCAAGCCTAGAGGCTCCTTCCGAACAAGGTAAGGAGTCTGTGGCCAGACATC-TA-CA-CG-(

G4925A (KIV-2)

140 150 160 170 180 1%0 200 210

GGAA™ CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTGGAAT T TCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTGGAAT T TCCAGTGGCT TGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGT TATACAAC

GGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGT TATACAAC
TTTGGAAT T TCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTGGAAT T TCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTIGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC

GGAA CCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTGGAAT T TCCAGTGGCT TGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAAT T TCCAGTGGCT TGATCAAGAACTACTGCCMAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTOGTGGCAGCCCCTTGGTGT TATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
TTTTGGAAT T TCCAGTGGCT TGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTOGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGT TATACAAC
TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTIGGTGTTATACAAC
“TTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTOGTGGCAGCCCCTTGGTGTTATACAAC
TTTGGAAT T TCCAGTGGCT TGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTIGGTGT TATACAAC

GGAA’ CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
"TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGTTATACAAC
TTTTGGAATTTCCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGT TATACAAC

GGAA™ CCAGTGGCTTGATCAAGAACTACTGCCGAAATCCAGATCCTGTGGCAGCCCCTTGGTGT TATACAAC

R990Q (KIV-4)

Supplemental Fig. S8: NGS reads of nonsynonymous SNPs in LPA identified in G5751.
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AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT.
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT.
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT.
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCECACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT.
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGT TATCGAGGCEMCACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT.
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT
AGGACTGCTACCGAGGTGATGGACAGAGTTATCGAGGCACACTCTCCACCACTATCACAGGAAGAACATGTCAGTCT

T1399P (KIV-8)

210 20 20 240 250 260 mn 280

FGACACCACAT TGGCATCGGAGGATCCCATTATACTATCMAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEBAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEBAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEBAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEBAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEBAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEBAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEBAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEBAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEBAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEMAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEMAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEMAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCEMAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGT TAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA
TGACACCACATTGGCATCGGAGGATCCCATTATACTATCTAAATGCGTATGTCTATCATGTTAGCCATAAAAGGAACA

P1428L (KIV-8)

Supplemental Fig. S8 (cont): NGS reads of nonsynonymous LPA variants in subject
G5751.
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Supplemental Fig. S9: Sanger sequencing traces of Subject LPA089 showing
nonsynonymous R990Q and R1771C variants.
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Supplemental Fig. S10: Sanger sequencing traces of five LPA study individuals
identified as carrying nonsynonymous R990Q SNP.



Control R990Q Heterozygotes
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Supplemental Fig. S11: Apo(a) phenotyping of individuals heterozygous for R990Q.

Plasma from individuals confirmed heterozygous for R990Q by Sanger sequencing was mixed with
reducing buffer and subject to electrophoresis on 4% polyacrylamide gels. Proteins were transferred
overnight to nitrocellulose membrane and incubated with a polyclonal anti-Lp(a) antibody. Following
incubation with a HRP-labelled secondary antibody, membranes were imaged using ECL. Lanes 1
contains a control sample that exhibits a apo(a) isoform sizes of 20 and 26 and was loaded to 575 ng.
Lanes 2-6 contain samples from individuals heterozygous for R990Q loaded to an equivalent level of

Lp(a) (500ng).
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Supplemental Fig. S12: Protein structures of Kl and KII of plasminogen showing
homologous arginine residues R153 and R235 respectively. (A) The X-ray crystal structure of
KI (PDB 4cik) shows the gaunidinium sidechain of arginine residue 153 is positioned to interact once
with the main chain carbonyl group of Gly146 in a 2.9A contact, twice with the main chain carbonyl of
Gly113 in 2.9A and 3.0A contacts, and once with the main chain carbonyl of Cys152 in a 2.6A contact.
(B) The NMR structure of KIl (PDB 1b2i) shows the gaunidinium sidechain of arginine residue 235 is
positioned to interact once with the main chain carbonyl of Asn228 in a 2.7A contact, once with the main
chain carbonyl of Tyr193 in a 2.6A contact and twice with the main chain carbonyl of Glu191 in two

2.6A polar contacts.
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