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Genetic variants influencing the transcriptome have been exten-
sively studied. However, the impact of the genetic factors on the
human proteome is largely unexplored, mainly due to lack of suit-
able high-throughput methods. Here we present unique and com-
prehensive identification of genetic variants affecting the human
plasma protein profile by combining high-throughput and high-
resolution mass spectrometry (MS) with genome-wide SNP data.
We identified and quantified the abundance of 1,056 tryptic-
digested peptides, representing 163 proteins in the plasma of
1,060 individuals from two population-based cohorts. The abun-
dance level of almost one-fifth (19%) of the peptides was found to
be heritable, with heritability ranging from 0.08 to 0.43. The levels
of 60 peptides from 25 proteins, 15% of the proteins studied, were
influenced by cis-acting SNPs. We identified and replicated individ-
ual cis-acting SNPs (combined P value ranging from 3.1 × 10−52 to
2.9 × 10−12) influencing 11 peptides from 5 individual proteins.
These SNPs represent both regulatory SNPs and nonsynonymous
changes defining well-studied disease alleles such as the e4 allele
of apolipoprotein E (APOE), which has been shown to increase risk
of Alzheimer’s disease. Our results show that high-throughput
mass spectrometry represents a promising method for large-scale
characterization of the human proteome, allowing for both quan-
tification and sequencing of individual proteins. Abundance and
peptide composition of a protein plays an important role in the
etiology, diagnosis, and treatment of a number of diseases. A better
understanding of the genetic impact on the plasma proteome
is therefore important for evaluating potential biomarkers and
therapeutic agents for common diseases.
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Our understanding of the impact of genetic variation on hu-
man traits has been greatly advanced using high-throughput

SNP genotyping and massively parallel sequencing. The large
number of genome-wide association studies (GWAS) performed
have resulted in the identification of hundreds of SNPs that are
associated with human traits and diseases (1, 2). The functional
impact of most of the SNPs influencing human traits has not
been well characterized. Whereas nonsynonymous SNPs affect
the amino acid sequence directly and could alter the function of
the resulting protein, other SNPs may have an impact on splice
sites (3) or influence amount or stability of the mRNA (4). GWAS
studies relating the genetic variability to the transcript profile have
identified a number of cis-regulatory SNPs affecting expression
quantitative traits (eQTs) (5, 6). Evidently, the expression of many
genes is influenced by a nearby SNP, with cis-regulatory SNPs
being overrepresented among SNPs associated with human phe-
notypes (1). Studies have also addressed the impact of genetic
variability on levels of endogenous metabolites, such as sugars,
biogenic amines, acylcarnitines, and glycerophospho- and sphin-
golipids, which can be measured in either human urine or plasma.
These studies have identified a series of metabolic quantitative
trait loci (mQTL) affecting the level of these biomolecules (7, 8).
By contrast, genome-wide analyses of the impact of genetic

variability on the proteome profile have been missing, due to
methodological limitations. A recent study in mouse fibroblasts
(9) estimates that mRNA levels explain around 40% of the

variability in protein levels, underscoring the need for studies
directly addressing the correlation between the genetic and the
proteome profiles. Most studies of the effect of genetic variation
on the proteome profile have focused on single proteins or
a limited set of proteins. Studies of selected proteins, e.g., those
affecting the immune response or biomarkers for a specific dis-
ease, have demonstrated the presence of protein quantitative
trait loci (pQTL) (10–12), i.e., genetic variants impacting protein
expression. The main limitation in the identification of pQTL
has been access to high-throughput methods in proteomics to
study the abundance of individual proteins in human clinical
samples, which can be applied to the analysis of large cohorts.
In this paper we have used high-throughput high-resolution

mass spectrometry (MS) to identify and quantify peptides in
plasma frommore than 1,000 individuals from a population-based
study. We have identified genetic determinants of the peptide
profile using genome-wide SNP data. To our knowledge, this is the
largest study to date using MS to quantify peptides and assess the
genetic determinants of the human plasma proteome. Our results
show that abundance of a large number of the plasma proteins is
heritable and affected by genetic variants.

Results
Heritability of the Plasma Proteome.A total of 1,056 tryptic digested
peptides were identified and quantified by high-throughput high-
resolution mass spectrometry in the plasma samples from 1,060
individuals. A total of 87.3% of the peptides were unique to one
protein (using the September 2011 release of the International
Protein Index database) (13). This is similar to what was found for
peptides in the Human Plasma Proteome Project (88.3%, SI
Methods). Our peptides mapped to 163 plasma proteins, with an
average of 6.4 peptides per protein and a range from 1 to 173
peptides per protein (Table S1). A total of 1,029 individuals passed
the genotyping quality control, had peptide values measured, and
represent the basis of the analyses. More than 93% of the peptides
(n = 989) were detected in at least 400 individuals and used in the
association analyses. We first tested the correlation between the
peptide values and covariates such as sex, age, body mass index
(BMI), allergy, lipid lowering treatment, and antihypertensive
treatment. Of the 989 peptides tested, 226 were significantly
influenced by age, 29 by BMI, and 24 by sex [false discovery rate
(FDR) q value <0.05]. None of the peptides was influenced by
allergy status, lipid lowering, or antihypertensive treatment (FDR
q value >0.05 for all peptides). In a further analysis we used sex,
age, and BMI as covariates.
In the total dataset (both cohort KA06 and KA09), 190 (19%)

peptides (FDR q value <0.05) showed a significant heritability
(Fig. 1), with heritability estimates ranging from 0.08 to 0.43
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(Table S2). The 190 heritable peptides were derived from 57
proteins, and consequently 35% of the proteins identified had at
least one peptide showing a significant heritability. The highest
heritability was found for a peptide from the complement 3
(CO3) protein (h2 = 0.43), encoded by the C3 gene, followed
by a peptide from the Alpha-2-macroglobulin (FETUA) protein
(h2 = 0.42).

Identification of cis-pQTL. To identify cis-pQTL we performed an
association analysis using the discovery cohort (KA06) and found
1,815 genome-wide significant SNPs distributed over 32 peptides
from 16 proteins (Table S3). The inflation factor lambda for the
association analyses was 1.0054 in the discovery cohort con-
firming that the results are not due to internal population
structuring. The top SNP for 11 of these 32 peptides showed
a significant association also in the replication cohort (KA09)
(Table 1). About half (5/11) of the associated SNPs either
themselves result in an altered amino acid sequence of the
peptide or are in high linkage disequilibrium (LD) with a non-
synonymous SNP (nsSNP) located in the same peptide region.
This number is substantially higher than the genome-wide frac-
tion (0.0022%) of SNPs that are either themselves a non-
synonymous SNP or in LD with a nonsynonymous SNP (SI
Methods). Among the associations identified, that of rs2230203
(reference SNP number) with one peptide in CO3, and rs429358
with one peptide in apolipoprotein E (APOE), both represent
nonsynonymous SNPs changing an amino acid.
A second group of SNPs is associated with the abundance of

multiple, nonoverlapping, peptides from the same protein (Fig.
2A). For instance, five different peptides from the Haptoglobin
protein (HPT) were strongly associated with three SNPs in high
LD with each other (rs217181, rs217184, and rs77303550, pair-
wise R2 > 0.95). Using a more relaxed threshold for genome-
wide significance in the KA06 cohort, we found that each of
these SNPs was associated with 16 of the 40 HPT peptides
quantified (Fig. 3). It should be noted that the minor allele in
rs217184 has a positive effect on all but one (HYEGSTVPEK)
peptide. This exception is most likely due to an association with
another SNP (not present in our dataset) that is negatively cor-
related with rs217184. Although many of the HPT peptides are
associated with this SNP, the pairwise correlation between pep-
tide measurements is quite modest (Fig. 3), with a maximum
correlation coefficient of 0.71. However, it is obvious that a set of
peptides (10 to 15 in Fig. 3), which are highly correlated, also show
a similar association with the top SNP (rs217184). The Manhattan
plot of P values across the ∼200-kb region surrounding the hap-
toglobin (HP) gene encoding the HPT protein for the different
peptides, shows two peaks with SNPs located on both sides of
the gene (rs77303550 and rs217184/rs217181) (Fig. S1A). When
studying the distribution of the association signal relative to the

location of the peptides, the highest signal was found for SNPs
located in or near exons 3 and 5 of the HP gene. The strong LD
between the three top SNPs indicates that any of these three,
a combination of all three, or other SNPs (which are not present
on the SNP array, not imputed with high enough certainty, or not
present in the reference panels used for the imputations) is af-
fecting the expression of the HP gene. A similar situation is found
for FETUA, encoded by the alpha-2-HS-glycoprotein (AHSG)
gene (Table 1), where the minor allele of rs2070635 is nominally
associated with abundance of 5 of the 16 peptides quantified,
suggesting that this might represent a regulatory SNP influencing
the protein level.
For a third group of proteins, several SNPs not in LD with

each other, showed an association with the abundance of dif-
ferent peptides from the same protein. For example, a number of
SNPs were associated with the abundance of different (non-
overlapping) peptides of the Alpha-1-antitrypsin (A1AT) protein
encoded by the serpin peptidase inhibitor, clade A, member
1(SERPINA1) gene (Fig. S2). Of the three SNPs that showed the
strongest association with A1AT peptides (Table 1), two
(rs709932 and rs17090693) showed a high genetic correlation
(R = 0.73), whereas the third (rs1243165) had a lower, but still
significant, correlation (R = −0.31 between rs1243165 and
rs17090693 and R = −0.21 between rs1243165 and rs709932) (P <
4.7 × 10−12 for all correlations). The Manhattan plot of P values
across the SERPINA1 region (Fig. S1B) for the different peptides
shows that the association pattern differs between SNPs. Both
rs709932 and rs17090693 showed an effect on the same two
peptides: IVDLVKELDRDTVFALVNYIFFK (Fig. 2B, P2) and
TLNQPDSQLQLTTGNGLFLSEGLK (Fig. 2B, P3). When
adjusting for the strongest association for each of these two pep-
tides, no association was seen for the other SNP (P > 0.05). The
third SNP, rs1243165, showed the strongest association to one
peptide: DTEEEDFHVDQVTTVK (Fig. 2B, P1). This variation
in association pattern between SNPs in SERPINA1 is not sur-
prising because rs709932 and rs1243165 either directly change the
amino acid of a peptide or disrupt the trypsin cleavage site (Table
1). rs17090693 on the other hand is not located in the region
coding for the IVDLVKELDRDTVFALVNYIFFK peptide (or
known to be in LD with). However, there is a variant form of the
A1AT protein, which has the amino acid sequence QGKIVDLVK
instead of GFQNAILVR at positions 190–198 (14). Because the
IVDLVKELDRDTVFALVNYIFFK peptide is located at posi-
tion 193–215 of the protein, it is possible that rs17090693 tags the
underlying genetic variant that results in the aberrant A1AT
protein. Similar to the pattern for HPT, the peptides of the pro-
teins A1AT, FETUA, APOE, and CO3 also showed limited cor-
relation within each protein (Fig. S3). Of the 5 proteins with a
significant association, 4 overlap with an eQTL previously identi-
fied in monocytes (15). The only pQTL not overlapping with an
eQTL is the AHSG gene (FETUA protein). This gene is pre-
dominantly expressed in liver and the transcripts might not be
measurable in blood cells. Because our genetic data has been
imputed using the 1000 Genomes reference panels, we have in-
formation on most of the SNPs reported as eQTL by Zeller et al.
(15). We also tested if known eQTL were enriched for nominally
significant (unadjusted P value <0.05) associations in our dataset.
In the dataset by Zeller et al. (15), 48 of our 163 proteins were
represented by an eQTL. From each of these eQTL, the top SNP
was examined for association in our protein data. We found 7.0%
of the top SNPs to be associated with a protein, compared with
the 5.0% expected by chance (P = 0.18). These results do not
indicate a significant enrichment of pQTL overlapping with
previously reported eQTL.
In total, by applying a genome-wide significance threshold in

KA06 and the requirement of replication in an independent
sample (KA09), 11 peptides showed a significant association.
However, the distribution of P values in the combined analyses
(KA06 and KA09 together) indicate that altogether 60 peptides
from 25 proteins of the 163 proteins detected (15%) are influ-
enced by genetic variation acting in cis (FDR q value <0.05). To

Fig. 1. Heritability of peptide abundance levels. Histogram of estimated
heritabilities for all peptides. The dark green indicates significant observa-
tions (FDR P value <0.05).
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validate theMS values by an independentmethod, we used data for
APOE levels determined by immunoassay for the same cohorts.
The abundance measured by MS of the APOE peptide associated
with rs429358 (Table 1) showed a significant correlation (R2= 0.22,
P value = 2.16 × 10−9) with the level of APOE determined
by immunoassay, supporting the robustness of the quantitative
MS data.

Discussion
Studies of the impact of genetic variability on the protein profile
require access to high-throughput methods in both proteomics
and genomics. So far, MS methods have been used mainly to
quantify a selected number of proteins in a limited number of
individuals or for comparison of the protein profile in pools of
individuals. In this study, we have used high-resolution and high-
throughput MS to quantify more than a thousand peptides in
each of over 1,000 individuals from a population with a high
degree of relatedness and a known genetic structure. This is not
only one of the largest studies of the human plasma proteome,
but also a unique study in assessing the association between cis-
regulatory SNPs and the abundance of individual peptides. In
contrast to most studies where measurements of peptide levels
are combined into a single estimate for each protein, we con-
sidered the genetic association with abundance level of single
peptides, because these may be dramatically influenced by non-
synonymous SNPs in individual peptides. By combining the
abundance of peptide values from MS into a single protein value,
the effect of amino acid changes on the peptide levels will be
obscured and, as a consequence, it may be difficult (or impos-
sible) to determine if an association between protein abundance
and a genetic variant is due to a structural variant of the protein
or a regulatory effect on transcription or translation. Indeed, for
about 50% of the associations on a peptide level, we did identify
a possible amino acid change. In addition, most genes give rise to
a number of alternatively spliced transcripts, resulting in a set of
proteins with different combinations of peptides and, finally,
some peptides might map to more than one protein (e.g.,

proteins with identical or similar regions). Consequently, the
analysis undertaken here provides the highest resolution of the
plasma proteome.
Peptide amounts showed significant heritability for 35% of the

proteins studied, indicating a surprisingly strong impact of ge-
netic variability on the protein profile. The percentage of proteins
showing significant heritability was lower than the estimated
heritability of transcript levels (6), consistent with a lower cor-
relation between the genetic profile and protein level compared
with transcript level (9). Several of the peptides with the highest
heritability were also found to show a significant genetic associ-
ation. Interestingly, some peptides in the quartile with the highest
heritability showed no genetic association, possibly due to a more
complex genetic contribution. This indicates that additional ge-
netic associations could be identified using a larger cohort size.
For 11 peptides, we identified and replicated SNP associations

that influence the abundance. In 5 of these 11 peptides, the top
SNP is either altering the amino acid sequence of the protein
or is in strong LD with a nonsynonymous SNP (Table 1). The
strongest association was seen for peptides in the A1AT protein.
A recent study demonstrated that A1AT plays an important role
in regulating metabolic pathways and that polymorphisms within
the SERPINA1 gene (which encodes the A1AT protein) have
been associated with atherosclerosis (16). Another set of strong
associations were seen for HPT, where several SNPs were as-
sociated with abundance of a number of peptides. The strongest
association was seen for three SNPs (rs217181, rs217184, and
rs77303550) located far apart on chromosome 16 (rs217181 is at
position 72114001, 19 kb downstream of the HP gene; rs217184 is
at position 72105965, about 11 kb downstream of HP; and
rs77303550 is at position 72079657, 9 kb upstream of HP), but in
more or less complete LD with each other. These three SNPs
identify a large LD block and could themselves, or another
variant in high LD with these, be causal. Because these SNPs
were associated with a number of peptides in HPT, it is likely
that they reflect a genetic polymorphism that regulates the level
of the protein, similar to previous studies of eQTL, where a large

Table 1. SNPs with a genome-wide significant association in the discovery cohort (KA06) and replicated in the second cohort (KA09)

UniProt ID (gene symbol) Peptide SNP Chr:position Freq KA06 beta* (SE)† P value KA09 beta* (SE)† P value Pooled P value‡

HPT (HP)
AVGDKLPECEAVCGKPK rs217184§ 16:72105965 0.18 0.56 (0.08) 1.7 × 10−12 0.46 (0.11) 1.5 × 10−5 8.0 × 10−17

GDKLPECEAVCGKPK rs77303550§ 16:72079657 0.18 0.47 (0.077) 1.6 × 10−9 0.39 (0.11) 2.4 × 10−4 1.5 × 10−12

TEGDGVYTLNDKK rs77303550§ 16:72079657 0.18 0.71 (0.08) 8.7 × 10−19 0.68 (0.11) 1.0 × 10−10 4.4 × 10−27

TEGDGVYTLNNEK rs217184§ 16:72105965 0.18 0.86 (0.08) 2.8 × 10−27 0.58 (0.13) 3.7 × 10−6 2.9 × 10−31

VDSGNDVTDIADDGCPKPPEIA
HGYVEHSVR

rs77303550§ 16:72079657 0.18 0.4 (0.078) 2.7 × 10−7 0.39 (0.11) 1.9 × 10−4 4.3 × 10−10

A1AT (SERPINA1)
DTEEEDFHVDQVTTVK{ rs1243165 14:94844305 0.21 −0.9 (0.075) 3.6 × 10−33 −0.6 (0.089) 1.5 × 10−11 3.9 × 10−41

IVDLVKELDRDTVFALVNYIFFK rs17090693 14:94841331 0.21 −0.88 (0.069) 5.9 × 10−37 −0.81 (0.096) 3.0 × 10−17 3.1 × 10−52

TLNQPDSQLQLTTGNGLFLSEGLKjj rs709932 14:94849201 0.13 −0.48 (0.08) 3.0 × 10−9 −0.57 (0.15) 1.7 × 10−4 2.9 × 10−12

CO3 (C3)
LLDGVQNPR** rs2230203 19:6710782 0.10 −0.85 (0.12) 4.2 × 10−13 −0.44 (0.12) 1.7 × 10−4 1.9 × 10−14

APOE (APOE)
LGADMEDVCGR†† rs429358 19:45411941 0.18 −0.52 (0.083) 6.3 × 10−10 −0.34 (0.10) 7.8 × 10−4 3.9 × 10−12

FETUA (AHSG)
HTFMGVVSLGSPSGEVSHPR‡‡ rs2070635 3:186336176 0.48 0.53 (0.057) 7.0 × 10−21 0.36 (0.081) 9.9 × 10−6 1.7 × 10−24

*Beta: The additive effect of the minor allele on the abundance level of the peptide.
†SE: SE of the effect (beta).
‡Pooled: KA06 and KA09 analyzed together.
§rs217184 and rs77303550 are in LD (R2 = 0.95).
{DTEEEDFHVDQVTTVK is located at position 226–241 of the protein. Position 237 has a natural variant, coded by the SNP rs6647, which is in LD with
rs1243165.
jjTLNQPDSQLQLTTGNGLFLSEGLK is located at position 126–149 of the protein. Position 125 has a natural variant, coded by our top SNP rs709932.
**LLDGVQNPR is located at position 307–315 of the protein. Position 314 has a natural variant coded by the SNP rs1047286, which is in LD with our top SNP
rs2230203.
††LGADMEDVCGR is located at position 122–132 of the protein. Position 130 has a natural variant, coded by our top SNP rs429358.
‡‡HTFMGVVSLGSPSGEVSHPR is located at position 318–337 of the protein. Position 317 has a natural variant, coded by the SNP rs35457250, which is not in
strong LD with our top SNP rs2070635. The P value for rs35457250 (P value = 5.1E-14 in the pooled analyses) is not as significant as our top SNP.
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number of SNPs in the region have been associated with the
transcription level of the HP gene (eQTL database: eqtl.uchicago.
edu (Generic Genome Browser version 1.68). None of our top
SNPs were analyzed in those studies, but the most significant SNP
in the eQTL analyses by Zeller et al. (15) is rs6499560, an
SNP that is also associated with the peptide levels in our data
(P value = 2.92 × 10−13). Haptoglobin is an Alpha-2-glycoprotein
that binds free hemoglobin and protects tissues from oxidative
damage and has been associated with a large number of disease
states, including cardiovascular diseases, diabetes, cancer, and
persistence of various infections (17), as well as regulation of se-
rum lipid levels (2, 18). Two different polymorphisms in the HP
gene have been suggested to play an important role in protein
activity. The first variant is characterized by a 1.7-kb duplication,
resulting in a duplication of exon 3 and exon 4 and generating
exon 5 and exon 6. The second polymorphism is two neighboring
SNPs within the duplicated region (changing two consecutive
amino acids). The latter polymorphism is the one measured by two
of our most significant peptides in HPT (TEGDGVYTLNDKK
and TEGDGVYTLNNEK). Unfortunately, neither our genotyped
SNPs nor any of the SNPs in the reference panels used for
imputations include the SNPs underlying these protein poly-
morphisms. The most common variant in Scandinavian pop-
ulations carries the duplication polymorphism, where exons 3
and 4 encode the TEGDGVYTLNDKK peptide and exons 5 and 6
encode the TEGDGVYTLNNEK peptide (19).
The method we used for peptide quantification is well estab-

lished and has been described in detail previously (20). What
differentiates our quantification study from those previously
performed using this methodology is the very large number of
samples included. The fact that it is based on such a large series
of samples makes it impossible to obtain quantitative estimates
using an independent method. To address the robustness of the
results using another method, we therefore verified the correla-
tion between one APOE peptide detected by MS and for which
we had quantitative protein data available based on an inde-
pendent method (immunoassay). The results for this limited
validation support the validity of the MS method for protein
quantification.

Plasma contains a large number of proteins, and their con-
centrations span at least 10 orders of magnitude (21). This means
that it is difficult to measure more than the 100 or so of the most
abundant proteins without depletion of the top proteins or en-
richment of low-abundant proteins and peptides from low-
abundant proteins (22). We used a spectral library for identifying
the peptides. Such libraries differ from sequence databases in the
sense that they combine spectra identified by different methods,
including semitryptic searches or even SNPs. Spectral libraries
have recently been proposed (23) as an archiving method for
storing and sharing observed peptides and their tandem mass
spectra. The libraries used in spectral analyses are still smaller
than searching all possible peptides, but do include common
variants and peptides resulting from semitryptic cleavage.
Consequently, a number of peptides that differ by semitryptic
cleavage are included in our dataset. The handling and processing
of plasma samples might affect the measurements, such as oxi-
dation of some peptides during handling. However, samples were
handled in random order and as consistently as possible using
cooled solvent to minimize oxidation and sample-to-sample var-
iability. The critical aspect is that there is no systematic bias due to
oxidation or other modifications introduced by the sample han-
dling and genotyping. However, it is important to realize that all
these potential uncertainties influence the accuracy of the peptide
quantification independently of the underlying cis-regulatory ge-
netic variants and will consequently only reduce the power of
identifying biologically significant associations rather than in-
troduce false positive associations.
We compared our results with eQTL, showing that four of five

of our associations were overlapping with a known eQTL,
whereas previously known eQTL were not enriched for low
P values in our dataset. This discrepancy is most likely due to the
more cell-specific localization of mRNAs compared with proteins
that are often released into the blood stream. However, protein
levels are mainly regulated at the level of translation and the
correlation between mRNA and protein concentrations is far
from perfect (9). In addition, different protein isomers (caused by
nsSNPs) might differ in their stability, causing differences in half-
life and protein levels, independent of the transcriptional and
translational regulation.
Our results demonstrate the potential of combining high-

throughput methods in proteomics and genomics to understand
the effect of genetic variability on the protein profile. This opens
up the possibility for systematic studies of the functional im-
portance of specific genetic variants on the protein. An evalua-
tion of the contribution of genetic variability on the protein
profile may also be important for specific proteins selected as
biomarkers for disease prediction, because genetic factors may
affect the risk estimate in an individual-specific manner. The
ability to detect single amino acid changes should be of great
interest in biomarker research. In our data, we detected variants
that have previously been associated with disease in man. For
instance, rs1047286 showing an association with peptide levels in
the C3 gene, has previously been associated with increased risk
of age-related macular degeneration (24). The peptide with an
amino acid change caused by this polymorphism was detected in
our data (Table 1). Similarly, the SNP rs429358 identified in our
data is located in the APOE gene and tags the e4 variant, a variant
associated with increased risk of Alzheimer’s disease (25). Further
developments of the methodology for MS proteome analyses
to include a larger number of peptides and peptides with
lower abundance levels, would make it possible to cover more of
the human plasma proteome and more precise quantitation. Also,
the SNP array data should be complemented by sequence data to
also include rare variants and structural variation. Nevertheless,
the results of our study demonstrate the presence of genetic var-
iants with a strong impact on the protein profile and the ability to
annotate their functional relevance in affecting the level of
gene products.

A

B

Fig. 2. Gene structure and location of the identified and quantified peptides.
(A) Peptides in HPT and the association between rs217184 and each peptide. (B)
Peptides in ATA1 and the association between three different SNPs (rs1243165,
rs709932, and rs17090693) and each peptide.
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Methods
Clinical Materials. The Northern Sweden Population Health Study (NSPHS) was
initiated in 2006 to provide a health survey of the population in the parish of
Karesuando, county of Norrbotten, Sweden, and to study the medical con-
sequences of lifestyle and genetics. This parish has about 1,500 inhabitants
who meet the eligibility criteria in terms of age (≥15 y), of which 719 indi-
viduals participated in the study (KA06 cohort). As a second phase of the
NSPHS, another 350 individuals from a neighboring village (Soppero) were
recruited in 2009 (KA09 cohort). For each participant in the NSPHS, blood
samples were taken (serum and plasma) and stored at −70 °C. DNA has been
extracted for genetic analyses. APOE levels for verification purposes have
been measured previously using multiplex immunoassay.

Ethical Considerations. The NSPHS study was approved by the local ethics
committee at the University of Uppsala (Regionala Etikprövningsnämnden,
Uppsala, 2005:325) in compliance with the Declaration of Helsinki (26). All
participants gave their written informed consent to the study including the
examination of environmental and genetic causes of disease. In cases where
the participant was not of age, a legal guardian signed additionally. The
procedure that was used to obtain informed consent and the respective
informed consent form have recently been discussed in light of present
ethical guidelines (27).

Plasma Protein Digestion. Aliquots of 5 μL of plasma from 1,060 individuals,
diluted to 20 μL in 50 mM ammonium bicarbonate (NH4HCO3) were
centrifuged 16,000 × g for 10 min in 5 °C. From the supernatant, 16 μL was
digested following the previously published protocol (28). Briefly the plasma
samples were transferred into a 96-well plate. A volume of 10 μL of 45 mM
aqueous dithiothreitol was added to all samples and the mixtures were in-
cubated at 50 °C for 15 min to reduce the disulfide bridges. The samples
were cooled down to room temperature and 10 μL of 100 mM aqueous
iodoacetamide was added and the mixtures were incubated for an addi-
tional 15 min at room temperature in darkness to carabamidomethylate the
cysteines. Finally, a volume of 10 μL of 50 mM NH4HCO3 was added together
with trypsin to yield a final trypsin/protein concentration of 0.8% (wt/wt).

The tryptic digestion was performed at 37 °C overnight in darkness for 12 h.
The digestion reaction was quenched by addition of 5 μL of 10% (vol/vol)
trifluoroacetic acid. The samples were then centrifuged for 20 min to spin
down undigested material and stored at −80 °C before capillary liquid
chromatographic MS/MS analysis.

MS. The plasma protein digests were analyzed using an Fourier transform ion
cyclotron resonance (FTICR)-ion trap cluster (20). First, 2 μL of a reference
plasma tryptic digest was loaded and desalted on a PepMap C18 trap column
(5 mm, 300 mm i.d.; Dionex), separated by a 150-min reversed-phase chro-
matographic gradient from 4% to 33% (vol/vol) acetonitrile in 0.05% formic
acid and a constant flow rate of 4 mL/min using a ChromXP C18 column (15
cm, 300 μm i.d.; Eksigent) connected to a splitless NanoLC-Ultra 2D Plus
system (Eksigent) and analyzed by tandem MS (collision-induced dissocia-
tion) in an amaZon speed ion trap (Bruker Daltonics) to identify peptides
and measure their elution times. Each individual sample was then separately
measured on a 12 T solariX FTICR mass spectrometer (Bruker) and a shorter
(30 min) but otherwise identical gradient and chromatographic system to
quantify the peptides identified in the ion trap. Quantitative information
from FTICR-MS was extracted for all peptides identified. The data were
searched against the 2011 National Institute of Standards and Technology
(NIST) human ion trap spectral library (http://peptide.nist.gov) using Spec-
traST (23) with default settings, allowing a mass measurement error of 2.5
Da and assuming all cysteines were carbamidomethylated. All peptide values
were normalized as described in SI Methods.

SNP Genotyping and Imputation of Genome-Wide Data. DNA samples were
genotyped according to the manufacturer’s instructions on Illumina Infinium
HumanHap300v2 (n = 700) of Illumina Omni Express (n = 350) SNP bead
microarrays. Analyses of genotype raw data and quality control (QC) were
performed using the GenABEL package (29) and are described in SI Methods
and Fig. S4. A total of 1,032 individuals passed the QC of which 1,029 were
also included in the protein quantification. Genotype data were imputed
with a prephasing approach using IMPUTE (version 2.2.2) (30) in KA06 and
KA09 separately, using the 1000 Genomes Phase I integrated variant set

Fig. 3. Heatmap of pairwise correlation coefficients between HPT peptides. Each point in the heatmap represents the correlation coefficient between two
peptides ranging from R = −0.5 (white) to R = 1 (red). (Upper) Effect of rs217184 on the abundance level of each peptide is illustrated. Each peptide is
represented by the effect (beta) and the 95% confidence interval (CI) of the effect. The minor allele in rs217184 is associated with increased abundance levels
for 15 peptides (P value nominal <0.05) and with decreased abundance levels for one peptide. Observations where the CI does not include zero represent
nominally significant observations (P < 0.05). The color histogram (Upper Right) shows the distribution of correlation coefficients.
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(National Center for Biotechnology Information, build b37, March 2012) (31)
as reference panel as described in SI Methods). After QC of imputed data
7.83 M and 8.78 M SNPs remained in KA06 and KA09, respectively. For
comparing our results to previously reported eQTL, we downloaded lym-
phocyte eQTL by Zeller et al. (15) from eQTL database (http://eqtl.uchicago.
edu/Home.html). The coordinates for this dataset were lifted from HG18 to
HG19 using the University of California Santa Cruz liftOver tool (32) and
matched to our imputed data by position.

Statistical Analyses. Correlation between peptides and covariates were per-
formed using a linear regression model implemented in the function glm in
the stats library in R. FDRs were estimated using the fdrtool function
implemented in the fdrtool R library (33). Because the NSPHS is a population-
based study including related individuals, special care was taken to avoid
bias due to relatedness. All association analyses were performed using the R
package GenABEL or ProbABEL (29), which has been developed to enable
statistical analyses of genetic data of related individuals. It includes functions
for measuring correlation coefficients between variables among related
individuals (using a linear mixed-effects model), estimating the heritability
(using a polygenic model) and performing genetic association analyses (34)
by adjusting for pedigree structure using the kinship matrix. Before associ-
ation analyses, the values for each peptide were adjusted for age and BMI
and the residuals were transformed using the rank-based inverse normal
transformation. Only peptides that were detected in more than 400 indi-
viduals were analyzed. To identify cis-pQTL, a region of 100 kb upstream and
100 kb downstream of the gene coding for the protein was studied,
resulting in an average of 819 SNPs (ranging from 291 to 7,671) analyzed for

each protein. To be able to replicate our findings, we used the KA06 cohort
as a discovery cohort and KA09 for replication. For each peptide, the sig-
nificance for each SNP was adjusted for using Bonferroni correction for
multiple testing with respect to the number of SNPs tested per peptide (but
not the total number of peptides tested). The top SNP from each peptide
with Bonferroni adjusted significant P value was then evaluated in KA09.
The significance threshold in the replication phase was corrected for multi-
ple testing using the Bonferroni correction both with respect to the number
of SNPs and the number of peptides tested.
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SI Methods
Normalization of Peptide Values. To account for the variation in
peptide intensities between plates and samples, the following
transformations were performed. First, missing values for a peptide
were imputed for each individual based on the minimum value for
each peptide among all individuals. Second, peptide intensities for
each individual were transformed to normality using rank-based
inverse normal transformation, as implemented in the R library
GenABEL (1). Third, the intensities for each peptide were trans-
formed using the same inverse normal transformation for each
plate separately. Peptides that were detected in fewer than 20 of
the 96 samples on an analysis plate were classified as missing for all
samples on that plate. Inverse normal transformation results in
a normal distribution with mean 0 and SD 1. This transformation
assumes that all individuals have the same total amount of
peptides in the plasma and that all peptides have the same mean
value on all plates. In the final dataset, imputed peptide values
have the lowest rank for each individual.

Genetic Data and Analyses. Analysis of the raw data was done in
BeadStudio software with the recommended parameters for the
Infinium assay and using the genotype cluster files provided by
Illumina. Quality control and imputation were performed on the
two datasets separately using GenABEL (1) and the following
cutoffs: genotyping call rate >95% (SNP) and >90% (individ-
ual), minor allele frequency (MAF) >0.01, and deviation from
Hardy–Weinberg equilibrium (P < 3.4 × 10−8 or 1.4 × 10−8

Bonferroni corrected, per substudy). Pairwise kinship matrixes
were calculated for each cohort, using the genotyped SNPs
(180,212 genotyped SNPs that overlap between the microarrays
for the two cohorts together) and the ibs function implemented
in GenABEL, which computes a matrix of average “identical by
state” (IBS) for a group of people. The kinship matrix is used to
adjust for pedigree structure and to perform multidimensional
scaling (MDS). Genetic outliers were investigated by 3D MDS
using a false discovery rate (FDR) cutoff of 0.005. MDS plots for
the two cohorts separately and together are included in Fig. S4.
Duplicates, monozygotic twins, and genetic outliers were re-
moved from further analyses resulting in n = 691 and n = 345
individuals for each array, respectively. Additionally 4 individuals

were removed because they overlapped between the two studies,
resulting in a total of 1,032 individuals in the downstream
analysis. The genome location data from the Illumina Human
Hap 300v2 were lifted from HG18 to HG19 using the UCSC
liftOver tool (2). The data were then imputed with a prephasing
approach using IMPUTE (version 2.2.2) (3) using the 1000
Genomes Phase I integrated variant set (National Center for
Biotechnology Information build b37, March 2012) (4) as ref-
erence panel. The 1000 Genome reference panel was accessed
from the IMPUTE Web resource. We filtered the imputed SNPs
using MAF >0.01, IMPUTE2’s info metric >0.3, and dosage >0.9,
in KA06 and KA09, separately. Using these quality settings re-
sulted in a total of 7.83 M and 8.78 M SNPs in KA06 and KA09,
respectively. Of the 1,032 individuals with genotype data available,
1,029 were also included in the protein quantification.

Estimation of the Number of Unique Peptides. Starting from the
protein sequences in the last release (September 2011) of the
International Protein Index database (5), we counted the number
of exact matches in all protein amino acid sequences (n =
91,464) for every quantified peptide in this study (n = 984). As
a comparison, we also downloaded the complete list of peptides
used in the Human Plasma Proteome Project (6) (n = 20,433)
and performed the same analysis.

Estimating the Fraction of SNPs in Linkage Disequilibrium with a
Nonsynonymous SNP. We downloaded the March 2012 version of
the 1000Genomes haplotypes (7) as available from the IMPUTE2’s
Website (http://mathgen.stats.ox.ac.uk/impute/impute_v2.html#
reference). We reformatted the files into a format suitable for
PLINK (8) and calculated the linkage disequilibrium (LD) patterns
for each chromosome separately using the “−r2” options in win-
dows of 250 kb. The total number of markers used for this was
30,072,738 genome-wide and 93,583 over the genes with peptide
measurements. We then used ANNOVAR (9) to annotate any
markers that are in LD (r2> 0.8) with any other SNP and calculated
the number of nonsynonymous SNP (nsSNP) annotations to esti-
mate the fraction of SNPs in the genome that is in LDwith a nsSNP.
The resulting fractions genome-wide and over the investigated
genes were found to be 0.0022% and 0.27%, respectively.
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Fig. S1. Manhattan plot for P values across the genes for the (A) Haptoglobin protein (HPT) and (B) Alpha-1-antitrypsin (A1AT) proteins. The dots represent
P value distributions for association with each of the different peptides listed on the Right. Bars indicate the location of SNPs included in the genome-wide
association studies (GWAS) and the black boxes, the gene structure. For each peptide, the name of the strongest associated SNP is written out next to the dot.
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Fig. S2. Effect of SNPs near the serpin peptidase inhibitor, clade A, member 1 (SERPINA1) gene on the abundance level of peptides from the A1AT protein. (A)
rs1243165, (B) rs17090693, and (C) rs709932. Each peptide is represented by the effect (beta) and the 95% confidence interval (CI) of the effect. All effects are
reported for the minor allele in each marker. Observations where the CI does not include zero represent nominally significant observations (P < 0.05).
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Fig. S3. (A) Heatmap of pairwise correlation coefficients between A1AT peptides. Each point in the heatmap represents the correlation coefficient between two
peptides ranging from R = −0.3 (white) to R = 1 (red). The color histogram (Lower Right) shows the distribution of correlation coefficients. (B) Heatmap of
pairwise correlation coefficients between alpha-2-HS-glycoprotein (FETUA) peptides. Each point in the heatmap represents the correlation coefficient between
two peptides ranging from R = −0.3 (white) to R = 1 (red). The color histogram (Lower Right) shows the distribution of correlation coefficients. (C) Heatmap of
pairwise correlation coefficients between complement C3 (CO3) peptides. Each point in the heatmap represents the correlation coefficient between two peptides
ranging from R = −0.5 (white) to R = 1 (red). The color histogram (Lower Right) shows the distribution of correlation coefficients. (D) Heatmap of pairwise
correlation coefficients between apolipoprotein E (APOE) peptides. Each point in the heatmap represents the correlation coefficient between two peptides
ranging from R = 0 (white) to R = 1 (red). The color histogram (Lower Right) shows the distribution of correlation coefficients.
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Fig. S4. (A) Multidimensional scaling (MDS) plot of the discovery (blue) and replication (red) cohort together. (B) MDS plot of the discovery cohort. (C) MDS
plot of the replication cohort.
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Supplementary Table 1. Peptides detected and quantified and theircorresponding UniProt ID, name and amino acid sequence
UniProt ID UniProt

Name
Peptide sequence

B9A064 IGLL5 LSLTPEQWK

B9A064 IGLL5 SSYLSLTPEQWK

B9A064 IGLL5 SYSCQVTHEGSTVEK

B9A064 IGLL5 SYSCQVTHEGSTVEKTVAPTECS

B9A064 IGLL5 TVAPTECS

B9A064 IGLL5 YAASSYLSLTPEQWK

O00194 RB27B AFKVHLQLWDTAGQER

O00763 ACACB IVEEAPATIAPLAIFEFMEQCAIR

O00763 ACACB NFDEVISCFANVPK

O14617 AP3D1 DLANDIMTLMSHTKPYIR

O14617 AP3D1 YISQCIDEIKQELKQDNIAVK

O14791 APOL1 ANLQSVPHASASRPR

O14791 APOL1 VTEPISAESGEQVER

O15294 OGT1 IFDRAVAAYLR

O43790 KRT86 FAAFIDK

O43866 CD5L CSGEEQSLEQCQHR

O43866 CD5L ELGCGAASGTPSGILYEPPAEK

O43866 CD5L ELGCGAASGTPSGILYEPPAEKEQK

O43866 CD5L GVWGSVCDDNWGEKEDQVVCK

O60294 LCMT2 VENIEPFDEFEEWHLK

O60299 PRIP1 SRTMTPAGGSGSGLSDSGR

O60701 UGDH NLFFSTNIDDAIK

O75636 FCN3 QEHPSCPGPR

O95125 ZN202 GQRPESGEEAVTLVEGLQK

O95445 APOM SLTSCLDSK

O95602 RPA1 MWYELDEESR

O95922 TTLL1 EGSPLAEK

P00450 CERU ERGPEEEHLGILGPVIWAEVGDTIR

P00450 CERU KAEEEHLGILGPQLHADVGDKVK

P00450 CERU KLISVDTEHSNIYLQNGPDR

P00450 CERU LISVDTEHSNIYLQNGPDR

P00450 CERU NMATRPYSIHAHGVQTESSTVTPTLPGETLTYVWK

P00450 CERU SVPPSASHVAPTETFTYEWTVPK

P00450 CERU VNKDDEEFIESNK

P00734 THRB DKLAACLEGNCAEGLGTNYR

P00734 THRB DSSTTGPWCYTTDPTVR

P00734 THRB ELLESYIDGR

P00734 THRB ETWTANVGK

P00734 THRB HQDFNSAVQLVENFCR



P00734 THRB LAVTTHGLPCLAWASAQAK

P00734 THRB NPDSSTTGPWCYTTDPTVR

P00734 THRB RQECSIPVCGQDQVTVAMTPR

P00734 THRB SEGSSVNLSPPLEQCVPDR

P00734 THRB SEGSSVNLSPPLEQCVPDRGQQYQGR

P00734 THRB SEYQTFFNPR

P00734 THRB SGIECQLWR

P00734 THRB SLEDKTERELLESYIDGR

P00734 THRB TATSEYQTFFNPR

P00734 THRB TFGSGEADCGLRPLFEK

P00734 THRB TSEYQTFFNPR

P00736 C1R GGGALLGDR

P00738 HPT AVGDKLPECEADDGCPKPPEIAHGYVEH

P00738 HPT AVGDKLPECEADDGCPKPPEIAHGYVEHSVR

P00738 HPT AVGDKLPECEAVCGK

P00738 HPT AVGDKLPECEAVCGKPK

P00738 HPT AVGDKLPECEAVCGKPKNPANPVQ

P00738 HPT AVGDKLPECEAVCGKPKNPANPVQR

P00738 HPT DIAPTLTLYVGK

P00738 HPT DYAEVGR

P00738 HPT ECEAVCGKPK

P00738 HPT FTDHLK

P00738 HPT GCPKPPEIAHGYVEHSVR

P00738 HPT GDKLPECEAVCGKPK

P00738 HPT GNDVTDIADDGCPKPPEIAHGYVEHSVR

P00738 HPT HYEGSTVPEK

P00738 HPT HYEGSTVPEKK

P00738 HPT LPECEADDGCPKPPEIAHGYVEHSVR

P00738 HPT LPECEAVCGKPK

P00738 HPT LRTEGDGVYTLNDK

P00738 HPT LRTEGDGVYTLNDKK

P00738 HPT LRTEGDGVYTLNNEK

P00738 HPT LRTEGDGVYTLNNEKQWINK

P00738 HPT NPANPVQR

P00738 HPT PPEIAHGYVEHSVR

P00738 HPT QLVEIEK

P00738 HPT SCAVAEYGVYVK

P00738 HPT SPVGVQPILNEHTF

P00738 HPT SPVGVQPILNEHTFCAGMSK

P00738 HPT TEGDGVYTLNDK

P00738 HPT TEGDGVYTLNDKK

P00738 HPT TEGDGVYTLNDKKQWINK

P00738 HPT TEGDGVYTLNNEK

P00738 HPT TEGDGVYTLNNEKQWINK

P00738 HPT VDSGNDVTDIADDGCPKPPEIAHGYVEHSVR



P00738 HPT VGDKLPECEAVCGKPK

P00738 HPT VGVQPILNEHTFCAGMSK

P00738 HPT VGYVSGWGR

P00738 HPT VMLPVADQDQCIR

P00738 HPT VMPICLPSKDYAEVGR

P00738 HPT VTSIQDWVQK

P00738 HPT VVLHPNYSQVDIGLIK

P00738 HPT YVMLPVADQDQCIR

P00739 HPTR VVLHPNYHQVDIGLIK

P00747 PLMN ATTVTGTPCQDWAAQEPHR

P00747 PLMN DGDVGGPWCYTTNPR

P00747 PLMN ELRPWCFTTDPNK

P00747 PLMN FGMHFCGGTLISPEWVLTAAHCLEK

P00747 PLMN FSPATHPSEGLEENYCR

P00747 PLMN HSIFTPETNPR

Q14114 LRP8 VFWTDLENEAIFSANR

Q2KHR2 RFX7 SMAALTVMAAAPAGMK

P00747 PLMN KLYDYCDVPQCAAPSFDCGKPQVEPK

Q14624 ITIH4 ETLFSVMPGLK

Q14624 ITIH4 FSSHVGGTLGQFYQEVLWGSPAASDDGRR

Q14624 ITIH4 GSEMVVAGK

Q14624 ITIH4 NPLVWVHASPEHVVVTR

Q14624 ITIH4 QLGLPGPPDVPDHAAYHPFR

Q14624 ITIH4 SFAAGIQALGGTNINDAMLMAVQLLDSSNQEER

Q14677 EPN4 GEFKDEEETVTTK

Q16572 VACHT HTMAASEWEMGMAWLPAFVPHVLGVYLTVR

Q2KHR3 QSER1 NALESFPELTIITR

Q5UIP0 RIF1 QQEIASITEQLMTTK

P00747 PLMN LDDYVNTQGASLFSVTK

Q5JSZ5 PRC2B GRPAGGNGSGLCGGGVLGAR

Q6F5E8 LR16C NHTSALGLLDVAQALEQNHSLK

Q6P4F7 RHGBA MDSSNLAVIFAPNLLQTSEGHEK

Q6ZN16 M3K15 DIQDYDAMVK

Q6ZN32 ETV3L HCSCLAEGIPANPGNWISGLAFPDWAYK

Q71UM5 RS27L DLLHPSLEEEKKK

Q7L014 DDX46 LLEPVDHGK

Q7RTU1 TCF23 LYAGGLGYSDLDSTTASTPSQR

Q7Z5M8 AB12B LYEIAR

Q8N9H9 CA127 QTGPGLPR

Q86U86 PB1 YIEGLSAESNSISK

P00747 PLMN LDDYVNTQGASLFSVTKK

Q86UP3 ZFHX4 LEPSGHVAGGHSIAANVNSPGQGMLDSMSLAAVNSK

Q86Y97 SV422 LAPAPPATPAPAGTPGPILIPK

Q8N3K9 CMYA5 VIDDADEGK

Q8NI35 INADL IVELVK



Q8WWL7 CCNB3 KPSTEEAIMMPVILK

Q8WZ42 TITIN TWVLATDR

Q93097 WNT2B YDGAVQVMATQDGANFTAAR

Q96PJ5 FCRL4 IQELFPHPELK

Q96RF0 SNX18 FEEDFISK

Q96M53 SPATL YSAETGR

P00747 PLMN LYDYCDVPQCAAPSFDCGKPQVEPK

Q96LZ7 RMD2 QLQILEKLNELLTNMEELK

Q96MT7 WDR52 TDGEKSVTSKSDGKKSLRSSK

Q96PD5 PGRP2 DTLPSCAVR

Q9BXJ9 NAA15 NLQTCMEVLEALYDGSLGDCKEAAEIYR

Q9BZQ8 NIBAN DLTSQFLK

Q9C0C9 UBE2O FRTTDIVIR

Q9H267 VP33B IANVSILK

Q9P1Z9 CI174 MDESKEGSIQGLEEMQVER

Q9NZI5 GRHL1 SVIMVVFAEDK

P00747 PLMN NPDADKGPWCFTTDPSVR

Q9H497 TOR3A EETLDEIAQMMVYVPK

Q9H583 HEAT1 LALPQSDASLLSRDEVASLLFDPK

Q9H583 HEAT1 LTSLKK

Q9H813 TM206 SALIVQGPR

Q9HBG4 VPP4 LWALSLAHAQLSEVLWTMVMNSGLQTR

Q9NQX4 MYO5C CNISYLEEWLK

Q9NR28 DBLOH YRQCLCVPVVANFK

Q9P1Y5 CAMP3 SVSSDSLGPPRPAPAR

Q9Y6F6 MRVI1 KSRSSPGDSPSAVSPNLSPSASPTSSR

Q9UGV2 NDRG3 MHIAQDINQDNLQLFLNSYNGR

P00747 PLMN RATTVTGTPCQDWAAQEPHR

Q9UHL9 GT2D1 QVELLFNTR

Q9UKJ3 GPTC8 ALEDLR

Q9UMN6 MLL4 ARIAGVGSLPLSGVEEK

Q9Y5L0 TNPO3 LPETVHTAVR

Q9Y6R6 Z780B NIHTVK

P00747 PLMN SIFTPETNPR

P00747 PLMN WSSTSPHRPR

P00748 FA12 GRPGPQPWCATTPNFDQDQR

P00751 CFAB AIHCPRPHDFENGEYWPR

P00751 CFAB ALRLPPTTTCQQQKEELLPAQDIK

P00751 CFAB DAQYAPGYDKVK

P00751 CFAB DAQYAPGYDKVKDISEVVTPR

P00751 CFAB DFHINLFQVLPWLK

P00751 CFAB DISEVVTPR

P00751 CFAB EELLPAQDIK

P00751 CFAB FLCTGGVSPYADPNTCR

P00751 CFAB FLCTGGVSPYADPNTCRGDSGGPLIVHK



P00751 CFAB LLQEGQALEYVCPSGFYPYPVQTR

P00751 CFAB LPPTTTCQQQK

P00751 CFAB LPPTTTCQQQKEELLPAQDIK

P00751 CFAB PQGSCSLEGVEIK

P00751 CFAB TPWSLARPQGSCSLEGVEIK

P00751 CFAB VSEADSSNADWVTK

P00751 CFAB YGQTIRPICLPCTEGTTR

P01008 ANT3 AFLEVNEEGSEAAASTAVVIAGR

P01008 ANT3 ATEDEGSEQKIPEATNR

P01008 ANT3 EQLQDMGLVDLFSPEK

P01008 ANT3 EVPLNTIIFMGR

P01008 ANT3 HGSPVDICTAKPR

P01008 ANT3 KATEDEGSEQKIPEATNR

P01008 ANT3 SKLPGIVAEGRDDLYVSDAFHK

P01009 A1AT AVLTIDEK

P01009 A1AT DTEEEDFHVDQVTTVK

P01009 A1AT DTVFALVNYIFFK

P01009 A1AT ELDRDTVFALVNYIFFK

P01009 A1AT FLEDVK

P01009 A1AT FLENEDR

P01009 A1AT FLENEDRR

P01009 A1AT FNKPFVFLMIEQNTK

P01009 A1AT GKWERPFEVKDTEEEDFHVDQVTTVK

P01009 A1AT GTEAAGAMFLEAIPMSIPPEVK

P01009 A1AT HLENELTHDIITK

P01009 A1AT INDYVEK

P01009 A1AT ITGTYDLK

P01009 A1AT IVDLVK

P01009 A1AT IVDLVKELDRDTVFALVNYIFFK

P01009 A1AT LGQLGITK

P01009 A1AT LQHLENELTHDIITK

P01009 A1AT LVDKFLEDVK

P01009 A1AT LYHSEAFTVNFGDTEEAK

P01009 A1AT LYHSEAFTVNFGDTEEAKK

P01009 A1AT QHLENELTHDIITK

P01009 A1AT SASLHLPK

P01009 A1AT SIPPEVKFNKPFVFLMIEQNTKSPLFMGKVVNPTQK

P01009 A1AT SITGTYDLK

P01009 A1AT SVLGQLGITK

P01009 A1AT TDTSHHDQDHPTFN

P01009 A1AT TDTSHHDQDHPTFNK

P01009 A1AT TLNQPDSQLQLTTGNGLFLSEGLK

P01009 A1AT TLNQPDSQLQLTTGNGLFLSEGLKLVDKFLEDVKK

P01009 A1AT VFSNGADLSGVTEEAPLK

P01009 A1AT VFSNGADLSGVTEEAPLKLS



P01009 A1AT WERPFEVK

P01011 AACT ADLSGITGAR

P01011 AACT AVLDVFEEGTEASAATAVK

P01011 AACT DLSGITGAR

P01011 AACT EIGELYLPK

P01019 ANGT ADSQAQLLLSTVVGVFTAPGLHLK

P01019 ANGT FVQGLALYTPVVLPR

P01019 ANGT SLDFTELDVAAEK

P01023 A2MG AVDQSVLLMKPDAELSASSVYNLLPEK

P01023 A2MG DMYSFLEDMGLK

P01023 A2MG DTVIKPLLVEPEGLEK

P01023 A2MG EQAPHCICANGR

P01023 A2MG FEVQVTVPK

P01023 A2MG FRVVSMDENFHPLNELIPLVYIQDPK

P01023 A2MG HNVYINGITYTPVSSTNEK

P01023 A2MG HNVYINGITYTPVSSTNEKDMYSFLEDMGLK

P01023 A2MG KYSDASDCHGEDSQAFCEK

P01023 A2MG LHTEAQIQEEGTVVELTGR

P01023 A2MG LLIYAVLPTGDVIGDSAK

P01023 A2MG LVHVEEPHTETVR

P01023 A2MG MCPQLQQYEMHGPEGLR

P01023 A2MG NEDSLVFVQTDK

P01023 A2MG NQGNTWLTAFVLK

P01023 A2MG QTVSWAVTPK

P01023 A2MG SASNMAIVDVK

P01023 A2MG SDIAPVAR

P01023 A2MG SIYKPGQTVK

P01023 A2MG SLFTDLEAENDVLHCVAFAVPK

P01023 A2MG SLNEEAVKK

P01023 A2MG SSGSLLNNAIK

P01023 A2MG SVSGKPQYMVLVPSLLHTETTEK

P01023 A2MG TEHPFTVEEFVLPK

P01023 A2MG TGTHGLLVKQEDMK

P01023 A2MG TVLQDVPVR

P01023 A2MG VGFYESDVMGR

P01023 A2MG VTAAPQSVCALR

P01023 A2MG VVSMDENFHPLNELIPLVYIQDPK

P01023 A2MG YDGSYSTFGER

P01023 A2MG YDVENCLANKVDLSFSPSQSLPASHAHLR

P01023 A2MG YNILPEKEEFPFALGVQTLPQTCDEPK

P01023 A2MG YSDASDCHGEDSQAFCEK

P01024 CO3 AGDFLEANYMNLQR

P01024 CO3 CAEENCFIQK

P01024 CO3 DFDFVPPVVR

P01024 CO3 DSCVGSLVVK



P01024 CO3 ELSEAEQATR

P01024 CO3 ENEGFTVTAEGK

P01024 CO3 EPGQDLVVLPLSITTDFIPSFR

P01024 CO3 EVVADSVWVDVK

P01024 CO3 EYVLPSFEVIVEPTEK

P01024 CO3 FISLGEACK

P01024 CO3 GQDLVVLPLSITTDFIPSFR

P01024 CO3 HLIVTPSGCGEQNMIGMTPTVIAVHYLDETEQWEK

P01024 CO3 HQYFNVELIQPGAVK

P01024 CO3 IEDGSGEVVLSR

P01024 CO3 ILLQGTPVAQMTEDAVDAER

P01024 CO3 ILLQGTPVAQMTEDAVDAERLK

P01024 CO3 IWDVVEK

P01024 CO3 KQELSEAEQATR

P01024 CO3 LDKACEPGVDYVYK

P01024 CO3 LESEETMVLEAHDAQGDVPVTVTVHDFPGK

P01024 CO3 LESEETMVLEAHDAQGDVPVTVTVHDFPGKK

P01024 CO3 LLDGVQNPR

P01024 CO3 LSINTHPSQKPLSITVR

P01024 CO3 NEQVEIR

P01024 CO3 QGALELIK

P01024 CO3 QKPDGVFQEDAPVIHQEMIGGLR

P01024 CO3 SDDKVTLEER

P01024 CO3 SDDKVTLEERLDK

P01024 CO3 SEFPESWLWNVEDLKEPPK

P01024 CO3 SGQSEDRQPVPGQQMTLK

P01024 CO3 SGSDEVQVGQQR

P01024 CO3 SINTHPSQKPLSITVR

P01024 CO3 SNLDEDIIAEENIVSR

P01024 CO3 SSLSVPYVIVPLK

P01024 CO3 SVQLTEK

P01024 CO3 SVQLTEKR

P01024 CO3 TELRPGETLNVNFLL

P01024 CO3 TELRPGETLNVNFLLR

P01024 CO3 TFISPIK

P01024 CO3 TGLQEVEVK

P01024 CO3 TIKPAPETEK

P01024 CO3 TKKQELSEAEQAT

P01024 CO3 TKKQELSEAEQATR

P01024 CO3 TMQALPYSTVGNSNNYLHLSVLR

P01024 CO3 TRFISLGEACK

P01024 CO3 TVMVNIENPEGIPVK

P01024 CO3 VAVQGEDTVQSLTQGDGVAK

P01024 CO3 VHQYFNVELIQPGAVK

P01024 CO3 VPVAVQGEDTVQSLTQGDGVAK



P01024 CO3 VQLSNDFDEYIMAIEQTIK

P01024 CO3 YNLEESCTR

P01042 KNG1 AATGECTATVGKR

P01042 KNG1 DIPTNSPELEETLTHTITK

P01042 KNG1 EGDCPVQSGK

P01042 KNG1 ENFLFLTPDCK

P01042 KNG1 IASFSQNCDIYPGKDFVQPPTK

P01042 KNG1 KLGQSLDCNAEVYVVPWEK

P01042 KNG1 LGQSLDCNAEVYVVPWEK

P01042 KNG1 AGAEPASEREVS

P01042 KNG1 GEIKEETTSHLR

P01042 KNG1 GRPPKAGAEPASEREVS

P01042 KNG1 IGEIKEETTSHLR

P01591 IGJ CYTAVVPLVYGGETK

P01591 IGJ IIVPLNNR

P01591 IGJ MVETALTPDACYPD

P01591 IGJ SSEDPNEDIVER

P01623 KV305 EIVLTQSPGTLSLSPGER

P01737 TVA3 MLLLLVPVLEVIFTLGGTR

P01764 HV303 EVQLLESGGGLVQPGGSLR

P01766 HV305 EVQLVESGGGLVQPGGSLR

P01834 IGKC HKVYACEVTHQGLSSPVTK

P01834 IGKC SGTASVVCLLNNFYPR

P01834 IGKC TVAAPSVFIFPPSDEQLK

P01834 IGKC VDNALQSGNSQESVTEQDSK

P01834 IGKC VYACEVTHQGLSSPVTK

P01857 IGHG1 DTLMISR

P01857 IGHG1 EVTCVVVDVSHEDPEVK

P01857 IGHG1 FNWYVDGVEVHNA

P01857 IGHG1 THTCPPCPAPELLGGPSVFLFPPKPK

P01857 IGHG1 TLMISRTPEVTCVVVDVSHEDPEVK

P01857 IGHG1 TPEVTCVVVDVSHEDPEVK

P01857 IGHG1 VVSVLTVLHQDWLNGK

P01859 IGHG2 GPSVFPLAPCSR

P01859 IGHG2 STSESTAALGCLVK

P01859 IGHG2 SVFPLAPCSR

P01859 IGHG2 VVSVLTVVHQDWLNGK

P01860 IGHG3 CPEPKSCDTPPPCPR

P01860 IGHG3 SCDTPPPCPR

P01860 IGHG3 TPEVTCVVVDVSHEDPEVQFK

P01871 IGHM DGFFGNPR

P01871 IGHM EGKQVGSGVTTDQVQAEAK

P01871 IGHM FTCTVTHTDLPSPLK

P01871 IGHM GQPLSPEK

P01871 IGHM GQPLSPEKYVTSAPMPEPQAPGR



P01871 IGHM GVALHRPDVYLLPPAR

P01871 IGHM QVGSGVTTDQVQAEAK

P01871 IGHM VGSGVTTDQVQAEAK

P01871 IGHM YAATSQVLLPSK

P01871 IGHM YAATSQVLLPSKDVMQGTDEHVVCK

P01871 IGHM YVTSAPMPEPQAPGR

P01876 IGHA1 DASGVTFTWTPSSGK

P01876 IGHA1 DLCGCYSVSSVLPGCAEPWNHGK

P01876 IGHA1 GDTFSCMVGHEALPLAFTQK

P01876 IGHA1 GFSPKDVLVR

P01876 IGHA1 KGDTFSCMVGHEALPLAFTQK

P01876 IGHA1 LLPPPSEELALNELVTLTCLAR

P01876 IGHA1 NFPPSQDASGDLYTTSSQLTLPATQCLAGK

P01876 IGHA1 QEPSQGTTTFAVTSILR

P01876 IGHA1 SAVQGPPER

P01876 IGHA1 SAVQGPPERDLCGCYSVSSVLPGCAEPWNHGK

P01876 IGHA1 SGNTFRPEVHLLPPPSEELALNELVTLTCLA

P01876 IGHA1 SGNTFRPEVHLLPPPSEELALNELVTLTCLAR

P01876 IGHA1 SGVTFTWTPSSGK

P01876 IGHA1 SQELPREKYLTWASRQEPSQGTTTFAVTSILR

P01876 IGHA1 SQGTTTFAVTSILR

P01876 IGHA1 TCTAAYPESK

P01876 IGHA1 TFTCTAAYPESK

P01876 IGHA1 TFTCTAAYPESKTPLTATLSK

P01876 IGHA1 TPLTATLSK

P01876 IGHA1 VAAEDWK

P01876 IGHA1 VAAEDWKKGDTFSCMVGHEALPLAFTQK

P01876 IGHA1 WLQGSQELPR

P01876 IGHA1 WLQGSQELPREK

P01876 IGHA1 YLTWASR

P01876 IGHA1 YLTWASRQEPSQGTTTFAVTSILR

P01877 IGHA2 DASGATFTWTPSSGK

P01877 IGHA2 DLCGCYSVSSVLPGCAQPWNHGETFTCTAAHPELK

P01877 IGHA2 HYTNPSQDVTVPCPVPPPPPCCHPR

P01880 IGHD SLEVSYVTDHGPM

P01880 IGHD SLWNAGTSVTCTLNHPSLPPQR

P01880 IGHD VPAPPSPQPATYTCVVSHEDSR

P02545 LMNA LALDMEIHAYRK

P02647 APOA1 AELQEGAR

P02647 APOA1 AKPALEDLR

P02647 APOA1 APYSDELR

P02647 APOA1 ATEHLSTLSE

P02647 APOA1 ATEHLSTLSEK

P02647 APOA1 DLATVYVDVLK

P02647 APOA1 DLATVYVDVLKDSGR



P02647 APOA1 DLEEVK

P02647 APOA1 DLEEVKA

P02647 APOA1 DNWDSVTSTFSK

P02647 APOA1 DSGRDYVSQFEGSALGK

P02647 APOA1 DYVSQFEGSALGK

P02647 APOA1 EQLGPVTQEFWDNLEK

P02647 APOA1 EQLGPVTQEFWDNLEKETEGLR

P02647 APOA1 FLSALEEYTK

P02647 APOA1 GLLPVLESFK

P02647 APOA1 HLAPYSDELR

P02647 APOA1 KDLATVYVDVLK

P02647 APOA1 LAPYSDELR

P02647 APOA1 LDNWDSVTSTFSK

P02647 APOA1 LEALKENGGAR

P02647 APOA1 LHELQEK

P02647 APOA1 LLDNWDSVTSTFS

P02647 APOA1 LLDNWDSVTSTFSK

P02647 APOA1 LPVLESFK

P02647 APOA1 LREQLGPVTQEFWDNLEK

P02647 APOA1 LREQLGPVTQEFWDNLEKETEGLR

P02647 APOA1 LREQLGPVTQEFWDNLEKETEGLRQEMSK

P02647 APOA1 LREQLGPVTQEFWDNLEKETEGLRQEMSKDLEEVK

P02647 APOA1 LSALEEYTK

P02647 APOA1 QGLLPVLESFK

P02647 APOA1 QKLHELQEK

P02647 APOA1 QKVEPLRAELQEGAR

P02647 APOA1 SFLSALEEYTK

P02647 APOA1 SPLGEEMR

P02647 APOA1 TEHLSTLSEK

P02647 APOA1 THLAPYSDELR

P02647 APOA1 THLAPYSDELRQR

P02647 APOA1 VEPLRAELQEGA

P02647 APOA1 VEPLRAELQEGAR

P02647 APOA1 VKDLATVYVDVLK

P02647 APOA1 VKDLATVYVDVLKDSGR

P02647 APOA1 VKDLATVYVDVLKDSGRDYVSQFEGSALGK

P02647 APOA1 VQPYLDDFQK

P02647 APOA1 VSFLSALEEYT

P02647 APOA1 VSFLSALEEYTK

P02647 APOA1 VSFLSALEEYTKK

P02647 APOA1 WQEEMELYR

P02647 APOA1 YVSQFEGSALGK

P02649 APOE AATVGSLAGQPLQER

P02649 APOE KVEQAVETEPEPELR

P02649 APOE LGADMEDVCGR



P02652 APOA2 CVESLVSQYFQTVTDYGK

P02652 APOA2 EPCVESLVSQYFQTVTDYGK

P02652 APOA2 EPCVESLVSQYFQTVTDYGKDLMEK

P02652 APOA2 KAGTELVNFLSYFVELGTQPAT

P02652 APOA2 KAGTELVNFLSYFVELGTQPATQ

P02652 APOA2 KEQLTPLIK

P02652 APOA2 KEQLTPLIKK

P02652 APOA2 KSPELQAEAK

P02652 APOA2 QAKEPCVESLVSQYFQTVTDYGKDLMEK

P02652 APOA2 SKEQLTPLIK

P02652 APOA2 SKEQLTPLIKK

P02652 APOA2 SPELQAEAK

P02652 APOA2 VKSPELQAEAK

P02654 APOC1 EFGNTLEDK

P02654 APOC1 EWFSETFQK

P02655 APOC2 STAAMSTYTGIFTDQVLSVLKGEE

P02655 APOC2 TQQPQQDEMPSPTFLTQVK

P02656 APOC3 DALSSVQESQVAQQA

P02656 APOC3 DALSSVQESQVAQQAR

P02656 APOC3 DYWSTVK

P02656 APOC3 GWVTDGFSSLKDYWSTVK

P02656 APOC3 GWVTDGFSSLKDYWSTVKDK

P02656 APOC3 SEAEDASLLSFMQGYMK

P02656 APOC3 TAKDALSSVQESQVAQQAR

P02656 APOC3 WVTDGFSSLK

P02671 FIBA ADSGEGDFLAEGGGVRGPR

P02671 FIBA ALTDMPQMR

P02671 FIBA AQLVDMK

P02671 FIBA DEAAFFDTASTGK

P02671 FIBA DSGEGDFLAEGGGVR

P02671 FIBA DSGEGDFLAEGGGVRGPR

P02671 FIBA DSHSLTTNIMEILR

P02671 FIBA ELERPGGNEITR

P02671 FIBA ESSSHHPGIAEFPSR

P02671 FIBA EVDLKDYEDQQK

P02671 FIBA EVDLKDYEDQQKQLEQVIAK

P02671 FIBA EVDLKDYEDQQKQLEQVIAKDLLPSR

P02671 FIBA EVVTSEDGSDCPEAMDLGTLSGIGTLDGFR

P02671 FIBA GDFSSANNR

P02671 FIBA GFFSPMLGEFVSETESR

P02671 FIBA GGSTSYGTGSETESPR

P02671 FIBA GGSTSYGTGSETESPRNPSSAGSWNSGSSGPGSTGNR

P02671 FIBA GLIDEVNQDFTNR

P02671 FIBA
GSAGHWTSESSVSGSTGQWHSESGSFRPDSPGSGNARPNNPDWG
TFEEVSGNVSPGTR



P02671 FIBA GSESGIFTNTK

P02671 FIBA GSTSYGTGSETESPR

P02671 FIBA HPDEAAFFDTASTGK

P02671 FIBA HRHPDEAAFFDTASTGK

P02671 FIBA KPVPDLVPGNFK

P02671 FIBA LVTSKGDKELR

P02671 FIBA MADEAGSEADHEGTHST

P02671 FIBA MADEAGSEADHEGTHSTK

P02671 FIBA MADEAGSEADHEGTHSTKR

P02671 FIBA MELERPGGNEITR

P02671 FIBA MELERPGGNEITRGGSTSYGTGSETESPR

P02671 FIBA MKPVPDLVPGNFK

P02671 FIBA NNKDSHSLTTNIMEILR

P02671 FIBA NSLFEYQK

P02671 FIBA PGSTGTWNPGSSER

P02671 FIBA PNNPDWGTFEEVSGNVSPGTR

P02671 FIBA QFTSSTSYNRGDSTFESK

P02671 FIBA QHLPLIK

P02671 FIBA SESGIFTNTK

P02671 FIBA SGEGDFLAEGGGVRGPR

P02671 FIBA SYKMADEAGSEADHEGTHSTK

P02671 FIBA TFPGFFSPMLGEFVSETESR

P02671 FIBA TVIGPDGHK

P02671 FIBA TVIGPDGHKEVTK

P02671 FIBA VPDLVPGNFK

P02671 FIBA VPPEWK

P02671 FIBA VQHIQLLQK

P02675 FIBB AHYGGFTVQNEANK

P02675 FIBB AHYGGFTVQNEANKYQISVNK

P02675 FIBB CHAANPNGR

P02675 FIBB CTVSCNIPVVSGK

P02675 FIBB DGSVDFGR

P02675 FIBB DNDGWLTSDPR

P02675 FIBB DNENVVNEYSSELEK

P02675 FIBB DNENVVNEYSSELEKHQLYIDETVNSNIPTNLR

P02675 FIBB ECEEIIR

P02675 FIBB EEAPSLRPAPPPISGGGYR

P02675 FIBB GFGNVATNTDGK

P02675 FIBB GGETSEMYLIQPDSSVKPYR

P02675 FIBB HGTDDGVVWMNWK

P02675 FIBB HQLYIDETVNSNIPTNLR

P02675 FIBB HYGGFTVQNEANK

P02675 FIBB KAPDAGGCLHADPDLGVLCPTGCQLQEALLQQERPIR

P02675 FIBB KGGETSEMYLIQPDSSVKPYR

P02675 FIBB KREEAPSLRPAPPPISGGGYR



P02675 FIBB MGPTELLIEMEDWKGDK

P02675 FIBB MGPTELLIEMEDWKGDKVK

P02675 FIBB NYCGLPGEYWLGNDK

P02675 FIBB QDGSVDFGR

P02675 FIBB QDGSVDFGRK

P02675 FIBB QGFGNVATNTDGK

P02675 FIBB REEAPSLRPAPPPISGGGYR

P02675 FIBB TMTIHNGMFFSTYDRDNDGWLTSDPR

P02675 FIBB TPCTVSCNIPVVSGK

P02675 FIBB TPCTVSCNIPVVSGKECEEIIR

P02675 FIBB TPCTVSCNIPVVSGKECEEIIRK

P02675 FIBB VNDNEEGFFSAR

P02675 FIBB VYCDMNTENGGWTVIQNR

P02679 FIBG AIQLTYNPDESSKPNMIDAATLK

P02679 FIBG DNCCILDER

P02679 FIBG EGFGHLSPTGTTEFWLGNEK

P02679 FIBG FGSYCPTTCGIADFLSTYQTK

P02679 FIBG HLISTQSAIPYALR

P02679 FIBG IHLISTQSAIPYALR

P02679 FIBG IHLISTQSAIPYALRVELEDWNGR

P02679 FIBG KMLEEIMKYEASILTHDSSIR

P02679 FIBG LDGSVDFK

P02679 FIBG LTIGEGQQHHLGGA

P02679 FIBG MLEEIMKYEASILTHDSSIR

P02679 FIBG NGYDNGIIWATWK

P02679 FIBG VAQLEAQCQEPCK

P02679 FIBG VAQLEAQCQEPCKDTVQIHDITGK

P02679 FIBG VGPEADKYR

P02679 FIBG YEASILTHDSSIR

P02735 SAA FFGHGAEDSLADQAANEWGR

P02749 APOH AGILENGAVR

P02749 APOH ATFGCHDGYSLDGPEEIECTK

P02749 APOH ATVVYQGER

P02749 APOH CSYTEDAQCIDGTIEVPK

P02749 APOH CTEEGKWSPELPVCAPIICPPPSIPTFATLR

P02749 APOH DKATFGCHDGYSLDGPEEIECTK

P02749 APOH EHSSLAFWK

P02749 APOH GRTCPKPDDLPFSTVVPLK

P02749 APOH KCSYTEDAQCIDGTIEVPK

P02749 APOH TCPKPDDLPFSTVVPLK

P02749 APOH TDASDVKPC

P02749 APOH TFYEPGEEITYSCKPGYVSR

P02749 APOH TVVYQGER

P02749 APOH VCPFAGILENGAVR

P02751 FINC EYLGAICSCTCFGGQR



P02751 FINC GFNCESKPEAEETCFDKYTGNTYR

P02751 FINC GGEPSPEGTTGQSYNQYSQR

P02751 FINC SYTITGLQPGTDYK

P02751 FINC TKTETITGFQVDAVPANGQTPIQR

P02751 FINC VGDTYERPK

P02760 AMBP ECLQTCR

P02760 AMBP ETLLQDFR

P02760 AMBP KIMDRMTVSTLVLGEGATEAEISMTSTR

P02760 AMBP TVAACNLPIVR

P02760 AMBP VVAQGVGIPEDSIFTMADRGECVPGEQEPEPILIPR

P02763 A1AG1 EQLGEFYEALDCLR

P02763 A1AG1 GQEHFAHLLILR

P02763 A1AG1 NWGLSVYADKPETTKEQLGEFYEALDCLR

P02763 A1AG1 SDVVYTDWK

P02763 A1AG1 SDVVYTDWKK

P02763 A1AG1 TYMLAFDVNDEK

P02763 A1AG1 TYMLAFDVNDEKNWGLSVYADKPETTK

P02763 A1AG1 VGGQEHFAHLLILR

P02763 A1AG1 YIASAFR

P02765 FETUA AQLVPLPPSTYVEFTVSGTDCVAK

P02765 FETUA CDSSPDSAEDVRK

P02765 FETUA CNLLAEK

P02765 FETUA EHAVEGDCDFQLLK

P02765 FETUA EHAVEGDCDFQLLKLDGK

P02765 FETUA GPGLIYR

P02765 FETUA HGPGLIYR

P02765 FETUA HTFMGVVSLGSPSGEVSHPR

P02765 FETUA HTFMGVVSLGSPSGEVSHPRKT

P02765 FETUA HTLNQIDEVK

P02765 FETUA NCDDPETEEAALVAIDYINQNLPWGYK

P02765 FETUA PETEEAALVAIDYINQNLPWGYK

P02765 FETUA QLKEHAVEGDCDFQLLK

P02765 FETUA QLKEHAVEGDCDFQLLKLDGK

P02765 FETUA QPNCDDPETEEAALVAIDYINQNLPWGYK

P02765 FETUA TVVQPSVGAAAGPVVPPCPGR

P02766 TTHY AADDTWEPFASGK

P02766 TTHY ALGISPFHEHAEVVFTANDSGPR

P02766 TTHY RYTIAALLSPYSYSTTAVVTNPKE

P02766 TTHY SPAINVAVHVFR

P02766 TTHY TSESGELHGLTTEEEFVEGIYKVEIDTK

P02768 ALBU AACLLPK

P02768 ALBU AACLLPKLDELRDEGK

P02768 ALBU AAFTECCQAADK

P02768 ALBU AAFTECCQAADKAACLLPK

P02768 ALBU ADDKETCFAEEGK



P02768 ALBU ADDKETCFAEEGKK

P02768 ALBU ADDKETCFAEEGKKLVAASQAALGL

P02768 ALBU AEDYLSVVLNQLCVLHEK

P02768 ALBU AEFAEVSK

P02768 ALBU AEFAEVSKLVTDLTK

P02768 ALBU AFKAWAVAR

P02768 ALBU ALEVDETYVPK

P02768 ALBU ALVLIAFAQYLQQCPFEDHV

P02768 ALBU ALVLIAFAQYLQQCPFEDHVK

P02768 ALBU ALVLIAFAQYLQQCPFEDHVKL

P02768 ALBU APELLFFAK

P02768 ALBU ATKEQLKAVMDDFAAFVEK

P02768 ALBU AVMDDFAAFVEK

P02768 ALBU CAEDYLSVVLNQLCVLHEK

P02768 ALBU CASLQK

P02768 ALBU CASLQKFGER

P02768 ALBU CCAAADPHECYA

P02768 ALBU CCAAADPHECYAK

P02768 ALBU CCAAADPHECYAKVFDEFKPLVEEPQNLIK

P02768 ALBU CCEKPLLEK

P02768 ALBU CCKADDKETCFAEEGK

P02768 ALBU CCKADDKETCFAEEGKK

P02768 ALBU CCTESLVNR

P02768 ALBU CCTESLVNRRPCFSALEVDETYVPK

P02768 ALBU CELFEQLGEYK

P02768 ALBU CFSALEVDETYVPK

P02768 ALBU DAHKSEVAHRFK

P02768 ALBU DDNPNLPR

P02768 ALBU DEFKPLVEEPQNLIK

P02768 ALBU DELRDEGKASSAK

P02768 ALBU DKETCFAEEGK

P02768 ALBU DLGEENFK

P02768 ALBU DLGEENFKALVLIAFAQYLQQCPFEDHVK

P02768 ALBU DVCKNYAEAK

P02768 ALBU DVFLGMFLYEYAR

P02768 ALBU DYSVVLLLR

P02768 ALBU ECCEKPLLEK

P02768 ALBU EDYLSVVLNQLCVLHEK

P02768 ALBU EFNAETFTFH

P02768 ALBU EFNAETFTFHADICTLSEK

P02768 ALBU EFNAETFTFHADICTLSEKER

P02768 ALBU EQLKAVMDDFAAFVEK

P02768 ALBU ETCFAEEGK

P02768 ALBU ETCFAEEGKK

P02768 ALBU ETYGEMADCCAK



P02768 ALBU ETYGEMADCCAKQEPER

P02768 ALBU ETYGEMADCCAKQEPERNECFLQHK

P02768 ALBU ETYGEMADCCAKQEPERNECFLQHKDDNPNLPR

P02768 ALBU EVDETYVPK

P02768 ALBU FDEFKPLVEEPQNLIK

P02768 ALBU FKDLGEENF

P02768 ALBU FKDLGEENFK

P02768 ALBU FPKAEFAEVSK

P02768 ALBU FQNALLVR

P02768 ALBU FSALEVDETYVPK

P02768 ALBU FTECCQAADK

P02768 ALBU FYAPELLFFAK

P02768 ALBU HADICTLSEK

P02768 ALBU HPDYSVVLLL

P02768 ALBU HPDYSVVLLLR

P02768 ALBU HPYFYAPELL

P02768 ALBU HPYFYAPELLFFA

P02768 ALBU HPYFYAPELLFFAK

P02768 ALBU HPYFYAPELLFFAKR

P02768 ALBU HTECCHGDLLECADDR

P02768 ALBU HTLFGDK

P02768 ALBU HTLFGDKLCTVATLR

P02768 ALBU KECCEKPLLEK

P02768 ALBU KLDELRDEGK

P02768 ALBU KLVAASQAALGL

P02768 ALBU KQTALVELVK

P02768 ALBU KVPQVSTPTLVEVS

P02768 ALBU KVPQVSTPTLVEVSR

P02768 ALBU KVPQVSTPTLVEVSRNLGK

P02768 ALBU LAKTYETTLEK

P02768 ALBU LCTVATLR

P02768 ALBU LCTVATLRETYGEMADCCAK

P02768 ALBU LDELRDEG

P02768 ALBU LDELRDEGK

P02768 ALBU LDELRDEGKASSAK

P02768 ALBU LDELRDEGKASSAKQR

P02768 ALBU LEVDETYVPK

P02768 ALBU LGEENFK

P02768 ALBU LHTLFGDK

P02768 ALBU LKCASLQK

P02768 ALBU LKECCEKPLLEK

P02768 ALBU LPSLAADFVESK

P02768 ALBU LSQRFPKAEFAEVSK

P02768 ALBU LSQRFPKAEFAEVSKLVTDLTK

P02768 ALBU LVAASQAALG



P02768 ALBU LVAASQAALGL

P02768 ALBU LVNEVTEFAK

P02768 ALBU LVNEVTEFAKTCVADESAENCDK

P02768 ALBU LVRPEVD

P02768 ALBU LVRPEVDVM

P02768 ALBU LVRPEVDVMCTAFHDNEETFL

P02768 ALBU LVRPEVDVMCTAFHDNEETFLK

P02768 ALBU LVRPEVDVMCTAFHDNEETFLKK

P02768 ALBU LVTDLTK

P02768 ALBU LVTDLTKVHTECCHGDLLECADDR

P02768 ALBU LVTDLTKVHTECCHGDLLECADDRADLAK

P02768 ALBU MDDFAAFVEK

P02768 ALBU MPCAEDYLSVVLNQLCVLHEK

P02768 ALBU MPCAEDYLSVVLNQLCVLHEKTPVSDR

P02768 ALBU NALLVR

P02768 ALBU NCELFEQLGEYK

P02768 ALBU NECFLQHK

P02768 ALBU NECFLQHKDDNPNLPR

P02768 ALBU NEVTEFAK

P02768 ALBU NYAEAKDVFLGMFLYEYAR

P02768 ALBU PCAEDYLSVVLNQLCVLHEK

P02768 ALBU PCFSALEVDETYVPK

P02768 ALBU PLVEEPQNLIK

P02768 ALBU PVSDRVTK

P02768 ALBU QEPERNECFLQHK

P02768 ALBU QEPERNECFLQHKDDNPNLPR

P02768 ALBU QNALLVR

P02768 ALBU QNCELFEQLGEYK

P02768 ALBU QNCELFEQLGEYKFQNALLVR

P02768 ALBU QTALVELVK

P02768 ALBU QVSTPTLVEVSR

P02768 ALBU RHPDYSVVLLL

P02768 ALBU RHPDYSVVLLLR

P02768 ALBU RHPYFYAPELLFFA

P02768 ALBU RHPYFYAPELLFFAK

P02768 ALBU RHPYFYAPELLFFAKR

P02768 ALBU RMPCAEDYLSVVLNQLCVLHEK

P02768 ALBU RMPCAEDYLSVVLNQLCVLHEKTPVSDR

P02768 ALBU RMPCAEDYLSVVLNQLCVLHEKTPVSDRVTK

P02768 ALBU RPCFSALEVDETYVPK

P02768 ALBU SHCIAEVENDEMPADLPSLAADFVES

P02768 ALBU SHCIAEVENDEMPADLPSLAADFVESK

P02768 ALBU SHCIAEVENDEMPADLPSLAADFVESKDVCK

P02768 ALBU SHCIAEVENDEMPADLPSLAADFVESKDVCKNYAEAK

P02768 ALBU SLHTLFGDK



P02768 ALBU SLHTLFGDKLCTVATLR

P02768 ALBU SLHTLFGDKLCTVATLRETYGEMADCCAK

P02768 ALBU TALVELVK

P02768 ALBU TCVADESAENCDK

P02768 ALBU TCVADESAENCDKSLHTLFGDK

P02768 ALBU TCVADESAENCDKSLHTLFGDKLCTVATLR

P02768 ALBU TESLVNR

P02768 ALBU TLFGDKLCTVATLR

P02768 ALBU TPVSDRVTK

P02768 ALBU TYETTLEK

P02768 ALBU TYETTLEKCCAAADPHECYAK

P02768 ALBU VAASQAALGL

P02768 ALBU VFDEFKPLVEEPQNLI

P02768 ALBU VFDEFKPLVEEPQNLIK

P02768 ALBU VFDEFKPLVEEPQNLIKQNCELFEQLGEYK

P02768 ALBU VFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLVR

P02768 ALBU VHTECCHGDLLECAD

P02768 ALBU VHTECCHGDLLECADDR

P02768 ALBU VHTECCHGDLLECADDRADLA

P02768 ALBU VHTECCHGDLLECADDRADLAK

P02768 ALBU VHTECCHGDLLECADDRADLAKYICENQDSISSK

P02768 ALBU VLIAFAQYLQQCPFEDHVK

P02768 ALBU VMDDFAAFVEK

P02768 ALBU VNEVTEFAK

P02768 ALBU VPQVSTPTLVEVSR

P02768 ALBU VSTPTLVEVSR

P02768 ALBU YFYAPELLFFAK

P02768 ALBU YICENQDSISSK

P02768 ALBU YICENQDSISSKLKECCEKPLLEK

P02768 ALBU YKAAFTECCQAADK

P02768 ALBU YKAAFTECCQAADKAACLLPK

P02768 ALBU YLQQCPFEDHVK

P02768 ALBU YLYEIAR

P02774 VTDB DVCDPGNTK

P02774 VTDB EFSHLGKEDFTSLSLVLYS

P02774 VTDB ELPEHTVK

P02774 VTDB ELSSFIDK

P02774 VTDB ELSSFIDKGQELCADYSENTFTEYK

P02774 VTDB FEDCCQEK

P02774 VTDB HLSLLTTLSNR

P02774 VTDB HQPQEFPTYVEPTNDEICEAFR

P02774 VTDB HQPQEFPTYVEPTNDEICEAFRK

P02774 VTDB HQPQEFPTYVEPTNDEICEAFRKDPK

P02774 VTDB LAQKVPTADLEDVLPLAEDITNILS

P02774 VTDB LAQKVPTADLEDVLPLAEDITNILSK



P02774 VTDB LCDNLSTK

P02774 VTDB LCMAALK

P02774 VTDB NSKFEDCCQEK

P02774 VTDB SCESNSPFPVHPGTAECCTK

P02774 VTDB SCESNSPFPVHPGTAECCTKEGLER

P02774 VTDB SDFASNCCSINSPPLYCDSEIDAELKNIL

P02774 VTDB SGTFEQVSQLVK

P02774 VTDB TADLEDVLPLAEDITNILSK

P02774 VTDB THLPEVFLSK

P02774 VTDB VLEPTLK

P02774 VTDB VPTADLEDVLPLAEDITNILS

P02774 VTDB VPTADLEDVLPLAEDITNILSK

P02787 TRFE ADRDQYELLCLDNTR

P02787 TRFE AIAANEADAVTLDAGLVYDAYLAPNNLKPVVAEFYGSK

P02787 TRFE ASDLTWDNLK

P02787 TRFE ASYLDCIR

P02787 TRFE CAVSEHEATK

P02787 TRFE CDEWSVNSVGK

P02787 TRFE CLKDGAGDVAFVK

P02787 TRFE CLVEKGDVAFVK

P02787 TRFE CSTSSLLEACTFR

P02787 TRFE CSTSSLLEACTFRRP

P02787 TRFE DCHLAQVPSHTVVAR

P02787 TRFE DGAGDVAFVK

P02787 TRFE DQYELLCLDNTR

P02787 TRFE DSAHGFLK

P02787 TRFE DSAHGFLKVPPR

P02787 TRFE DSGFQMNQLR

P02787 TRFE DYELLCLDGTR

P02787 TRFE DYELLCLDGTRKPVEEYANCHLAR

P02787 TRFE EDLIWELLNQAQEHFGK

P02787 TRFE EDPQTFYYAVAVVK

P02787 TRFE EDPQTFYYAVAVVKK

P02787 TRFE EFQLFSSPHGK

P02787 TRFE EGTCPEAPTDECKPVK

P02787 TRFE EGYYGYTGAFR

P02787 TRFE FDEFFSEGCAPGSK

P02787 TRFE FDEFFSEGCAPGSKK

P02787 TRFE FDEFFSEGCAPGSKKDSSLCK

P02787 TRFE GDVAFVK

P02787 TRFE GWNIPIGLLYCDLPEPR

P02787 TRFE GYEYVTAIR

P02787 TRFE HQTVPQNTGGK

P02787 TRFE HQTVPQNTGGKNPDPWAK

P02787 TRFE HSTIFENLANK



P02787 TRFE HSTIFENLANKADRDQYELLCLDNTR

P02787 TRFE IECVSAETTEDCIAK

P02787 TRFE IMNGEADAMSLDGGFVYIAGK

P02787 TRFE INHCRFDEFFSEGCAPGSK

P02787 TRFE IPSDGPSVACVK

P02787 TRFE KPVDEYKDCHLAQVPSHTVVAR

P02787 TRFE LCMGSGLNLCEPNNK

P02787 TRFE LCMGSGLNLCEPNNKEGYYGYTGAFR

P02787 TRFE LGYEYVTAIR

P02787 TRFE LKCDEWSVNSVGK

P02787 TRFE LKCDEWSVNSVGKIECVSAETTEDCIAK

P02787 TRFE MYLGYEYVTAIR

P02787 TRFE NIPIGLLYCDLPEPR

P02787 TRFE NLNEKDYELLCLDGTR

P02787 TRFE NLREGTCPEAPTDECKPVK

P02787 TRFE PQTFYYAVAVVK

P02787 TRFE SAGWNIPIGLLYCDLPEPR

P02787 TRFE SASDLTWDNLK

P02787 TRFE SDLTWDNLK

P02787 TRFE SETKDLLFRDDTVCLAK

P02787 TRFE SKEFQLFSSPHGK

P02787 TRFE SMGGKEDLIWELLNQAQEHFGK

P02787 TRFE SMGGKEDLIWELLNQAQEHFGKDK

P02787 TRFE STSSLLEACTFR

P02787 TRFE SVIPSDGPSVACVK

P02787 TRFE SVIPSDGPSVACVKK

P02787 TRFE TAGWNIPMGLLYNK

P02787 TRFE WCAVSEHEAT

P02787 TRFE WCAVSEHEATK

P02787 TRFE YGYTGAFR

P02787 TRFE YLGYEYVTAIR

P02790 HEMO CSPHLVLSALTSDNHGATYAFSGTHYWR

P02790 HEMO DGWHSWPIAHQWPQGPSAVDAAFSWEEK

P02790 HEMO DYFMPCPGR

P02790 HEMO EVGTPHGIILDSVDAAFICPGSS

P02790 HEMO EVGTPHGIILDSVDAAFICPGSSR

P02790 HEMO EWFWDLATGTMK

P02790 HEMO GDKVWVYPPEK

P02790 HEMO GDKVWVYPPEKK

P02790 HEMO GECQAEGVLFFQGDR

P02790 HEMO GEFVWK

P02790 HEMO GGYTLVSGYPK

P02790 HEMO HNSVFLIK

P02790 HEMO LLQDEFPGIPSPLDAAVECH

P02790 HEMO LLQDEFPGIPSPLDAAVECHR



P02790 HEMO LPPTSAHGNVAEGETKPDPDVTER

P02790 HEMO NFPSPVDAAFR

P02790 HEMO NSVFLIK

P02790 HEMO QGHNSVFLIK

P02790 HEMO QGHNSVFLIKGDK

P02790 HEMO SGAQATWTELPWPHEK

P02790 HEMO SGAQATWTELPWPHEKVDGALCMEK

P02790 HEMO SLGPNSCSANGPGLYLIHGPNLYCYSDVEK

P02790 HEMO SLGPNSCSANGPGLYLIHGPNLYCYSDVEKLNAAK

P02790 HEMO TPLPPTSAHGNVAEGETKPDPDVTER

P02790 HEMO VAEGETKPDPDVTER

P02790 HEMO VDGALCMEK

P04003 C4BPA CHPGYKPTTDEPTTVICQK

P04003 C4BPA LNNGEITQHR

P04003 C4BPA SRPANHCVYFYGDEISFSCHETSR

P04004 VTNC CTEGFNVDKK

P04004 VTNC DVWGIEGPIDAAFTR

P04004 VTNC DWHGVPGQVDAAMAGR

P04004 VTNC GQYCYELDEK

P04004 VTNC TRRVDTVDPPYPR

P04004 VTNC VDTVDPPYPR

P04114 APOB NNALDFVTK

P04114 APOB SVSDGIAALDLNAVANK

P04114 APOB SYTLILPSLELPVLHVPR

P04114 APOB TEVIPPLIENR

P04114 APOB VNWEEEAASGLLTSLK

P04114 APOB VNWEEEAASGLLTSLKDNVPK

P04114 APOB VPSYTLILPSLELPVLHVPR

P04114 APOB VRESDEETQIK

P04196 HRG ADLFYDVEALDLESPK

P04196 HRG DGYLFQLLR

P04196 HRG DHHHPHKPHEHGPPPPPDER

P04196 HRG DSPVLIDFFEDTER

P04196 HRG HPLKPDNQPFPQSVSESCPGK

P04196 HRG KGEVLPLPEANFPSFPLPH

P04196 HRG KGEVLPLPEANFPSFPLPHHK

P04196 HRG VSPTDCSAVEPEAEK

P04207 KV308 EIVMTQSPATLSVSPGER

P04217 A1BG SLPAPWLSMAPVSWITPGLK

P04217 A1BG SWVPHTFESELSDPVELLVAES

P04217 A1BG TDGEGALSEPSATVTIEELAAPPPPVLMHHGESSQVLHPGNK

P04433 KV309 EIVLTQSPATLSLSPGER

P05155 IC1 GVTSVSQIFHSPDLAIR

P05155 IC1 LLDSLPSDTR

P05156 CFAI CIEGTCVCKLPYQCPK



P05156 CFAI GLETSLAECTFTK

P05546 HEP2 TLEAQLTPR

P06396 GELS DSQEEEKTEALTSAK

P06396 GELS HVVPNEVVVQR

P06396 GELS NWRDPDQTDGLGLSYLSSHIANVER

P06396 GELS TGAQELLR

P06396 GELS VHVSEEGTEPEAMLQVLGPKPALPAGTEDTAKEDAANR

P06727 APOA4 DKVNSFFSTFK

P06727 APOA4 ENADSLQASLRPHADELK

P06727 APOA4 IDQNVEELKGR

P06727 APOA4 IDQTVEELR

P06727 APOA4 ISASAEELR

P06727 APOA4 LGEVNTYAGDLQK

P06727 APOA4 LGPHAGDVEGHLSFLEK

P06727 APOA4 LKEEIGKELEELR

P06727 APOA4 LVQQMEQLR

P06727 APOA4 SELTQQLNALFQDK

P06727 APOA4 SLAELGGHLDQQVEEFR

P07225 PROS DVDECSLKPSICGTAVCK

P07225 PROS EAVMDINKPGPLFKPENGLLETK

P08246 ELNE PHAWPFMVSLQLR

P08603 CFAH CGPPPPIDNGDITSFPLSVYAPASSVEYQCQNLYQLEGNKR

P08603 CFAH CLPVTAPENGK

P08603 CFAH DGWSAQPTCIK

P08603 CFAH DTSCVNPPTVQNAYIVSR

P08603 CFAH EGWIHTVCINGR

P08603 CFAH FSCKPGFTIVGPNSVQCYHFGLSPDLPICK

P08603 CFAH GDAVCTESGWRPLPSCEEK

P08603 CFAH GEWVALNPLR

P08603 CFAH IDVHLVPDR

P08603 CFAH LGYVTADGETSGSITCGK

P08603 CFAH NTEILTGSWSDQTYPEGTQAIYK

P08603 CFAH SIDVACHPGYALPK

P08603 CFAH SITCIHGVWTQLPQCVAIDK

P08603 CFAH SPDVINGSPISQK

P08603 CFAH SPPEISHGVVAHMSDSYQYGEEVTYK

P08603 CFAH SSNLIILEEHLK

P08603 CFAH TKEEYGHSEVVEYYCNPR

P08603 CFAH VGEVLK

P08603 CFAH VSVLCQENYLIQEGEEITCK

P08603 CFAH VSVLCQENYLIQEGEEITCKDGR

P08697 A2AP ELKEQQDSPGNKDFLQSLK

P08697 A2AP GDKLFGPDLK

P08697 A2AP GFPIKEDFLEQSEQLFGAKPVSLTGK

P08697 A2AP HQMDLVATLSQLGLQELFQAPDLR



P0C0L4 CO4A EAPKVVEEQESR

P0C0L4 CO4A ECVGFEAVQEVPVGLVQPASATLYDYYNPERR

P0C0L4 CO4A EGAIHREELVYELNPLDHR

P0C0L4 CO4A EMSGSPASGIPVK

P0C0L4 CO4A GHLFLQTDQPIYNPGQR

P0C0L4 CO4A GLQDEDGYR

P0C0L4 CO4A GSFEFPVGDAVSK

P0C0L4 CO4A HLFLQTDQPIYNPGQR

P0C0L4 CO4A HLVPGAPFLLQALVR

P0C0L4 CO4A KKEVYMPSSIFQDDFVIPDISEPGTWK

P0C0L4 CO4A LGQYASPTAK

P0C0L4 CO4A LHLETDSLALVALGALDTALYAAGSK

P0C0L4 CO4A LLATLCSAEVCQCAEGK

P0C0L4 CO4A LLATLCSAEVCQCAEGKCPR

P0C0L4 CO4A LTVAAPPSGGPGFLSIERPDSRPPR

P0C0L4 CO4A NNVPCSPK

P0C0L4 CO4A PVAFSVVPTAAAAVSLK

P0C0L4 CO4A TLEIPGNSDPNMIPDGDFNSYVR

P0C0L4 CO4A VQQPDCREPFLSCCQFAESLR

P0C0L4 CO4A VQQPDCREPFLSCCQFAESLRK

P0C0L4 CO4A VTASDPLDTLGSEGALSPGGVASLLR

P0C0L4 CO4A YLDKTEQWSTLPPETK

P0CG05 LAC2 AAPSVTLFPPSSEELQANK

P0CG05 LAC2 AGVETTTPSK

P10599 THIO CMPTFQFFKK

P10909 CLUS EIQNAVNGVK

P10909 CLUS LFDSDPITVTVPVEVSR

P10909 CLUS VTTVASHTSDSDVPSGVTEVVVK

P17540 KCRS TFLIWINEEDHTR

P19652 A1AG2 EQLGEFYEALDCLCIPR

P19652 A1AG2 TLMFGSYLDDEKNWGLSFYADKPETTK

P19823 ITIH2 AEDHFSVIDFNQNIR

P19823 ITIH2 FLHVPDTFEGHFDGVPVISK

P19823 ITIH2 HLEVDVWVIEPQGLR

P19823 ITIH2 HVSFKPTVAQQR

P19823 ITIH2 IYGNQDTSSQLK

P19823 ITIH2 LSNENHGIAQR

P19823 ITIH2 NVQFNYPHTSVTDVTQNNFHNYFGGSEIVVAGK

P19823 ITIH2 SILQMSLDHHIVTPLTSLVIENEAGDER

P19823 ITIH2 VVNNSPQPQNVVFDVQIPK

P19823 ITIH2 YGNQDTSSQLK

P19827 ITIH1 GMADQDGLKPTIDKPSEDSPPLEMLGPR

P19827 ITIH1 GSLVQASEANLQAAQDFVR

P19827 ITIH1 IYEDHDATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALTQNHHK

P20023 CR2 YTYNDTVIFACMFGFTLK



P20700 LMNB1 STVFKTTIPEEEEEEEEAAGVVVEEELFHQQGTPR

P20783 NTF3 ENYQSTLPK

P22792 CPN2 VVFLNTQLCQFRPDAFGGLPR

P23284 PPIB DVIIADCGK

P27169 PON1 EVQPVELPNCNLVK

P27169 PON1 ILLMDLNEEDPTVLELGITGSK

P27918 PROP TCNHPVPQHGGPFCAGDATR

P28331 NDUS1 AVEDKNIGPLVK

P28702 RXRB IPHFSSLPLDDQVILLR

P31942 HNRH3 YIEIFR

P35542 SAA4 EALQGVGDMGR

P35542 SAA4 SGKDPDRFRPDGLPK

P42167 LAP2B VETSEHFR

P42262 GRIA2 EEVIDFSKPFMSLGISIMIK

P43652 AFAM AESPEVCFNEESPK

P43652 AFAM ESLLNHFLYEVAR

P43652 AFAM FTDSENVCQER

P43652 AFAM GQCIINSNKDDRPK

P43652 AFAM IAPQLSTEELVSLGEK

P56199 ITA1 ASQIIIPR

P62241 RS8 TKTLVKNCIVLIDSTPYRQWYESHYALPLGR

P62424 RL7A LVEAIR

P63261 ACTG LDLAGR

P68104 EF1A1 SGKKLEDGPKFLK

P82094 TMF1 LDDFQK

Q07092 COGA1 DGAPGRPGAPGSPGLPGQIGREGR

Q07954 LRP1 DTIEVSK

Q13263 TIF1B QVSDVQK



Supplementary Table 2. Heritability estimates and p-values for the significantlyassociated peptides (FDR q-value < 0.05).
UniProt ID UniProt Name Peptide sequence Heritability P-value

P01024 CO3_HUMAN KQELSEAEQATR 0.43 2.45E-05

P01023 A2MG_HUMAN SLFTDLEAENDVLHCVAFAVPK 0.42 1.90E-12

P02787 TRFE_HUMAN IMNGEADAMSLDGGFVYIAGK 0.38 8.73E-11

P00738 HPT_HUMAN TEGDGVYTLNNEK 0.31 6.95E-08

P02751 FINC_HUMAN SYTITGLQPGTDYK 0.30 1.40E-07

P08246 ELNE_HUMAN PHAWPFMVSLQLR 0.28 1.62E-05

P00738 HPT_HUMAN TEGDGVYTLNDKK 0.28 4.46E-06

P01871 IGHM_HUMAN GVALHRPDVYLLPPAR 0.28 2.83E-08

P02768 ALBU_HUMAN LAKTYETTLEK 0.27 8.54E-06

O43866 CD5L_HUMAN CSGEEQSLEQCQHR 0.27 3.67E-07

P00738 HPT_HUMAN AVGDKLPECEAVCGKPK 0.27 8.54E-05

P02787 TRFE_HUMAN WCAVSEHEATK 0.27 2.12E-07

P0C0L4 CO4A_HUMAN LHLETDSLALVALGALDTALYAAGSK 0.26 1.31E-06

P01009 A1AT_HUMAN DTEEEDFHVDQVTTVK 0.25 6.19E-06

P01009 A1AT_HUMAN VFSNGADLSGVTEEAPLKLS1017 0.25 8.49E-08

O43790 KRT86_HUMAN FAAFIDK 0.24 2.07E-05

P01024 CO3_HUMAN VAVQGEDTVQSLTQGDGVAK1001 0.23 4.66E-05

P0C0L4 CO4A_HUMAN LTVAAPPSGGPGFLSIERPDSRPPR 0.23 3.52E-06

B9A064 IGLL5_HUMAN TVAPTECS 0.23 1.69E-05

P01009 A1AT_HUMAN FLENEDRR 0.22 3.03E-04

P02647 APOA1_HUMAN LHELQEK 0.22 1.46E-04

P06727 APOA4_HUMAN ISASAEELR 0.22 7.66E-05

P02765 FETUA_HUMAN HTFMGVVSLGSPSGEVSHPR 0.22 9.85E-05

P02679 FIBG_HUMAN VGPEADKYR 0.22 8.51E-07

P01871 IGHM_HUMAN FTCTVTHTDLPSPLK 0.22 1.11E-03

P01871 IGHM_HUMAN QVGSGVTTDQVQAEAK 0.22 2.17E-06

P01591 IGJ_HUMAN SSEDPNEDIVER 0.22 5.02E-05



P01009 A1AT_HUMAN FLENEDR 0.21 8.12E-03

P02768 ALBU_HUMAN SLHTLFGDK 0.21 4.87E-05

P01024 CO3_HUMAN TRFISLGEACK 0.21 1.03E-04

P08603 CFAH_HUMAN SPDVINGSPISQK 0.20 1.06E-03

P00738 HPT_HUMAN HYEGSTVPEK 0.20 1.07E-03

P00747 PLMN_HUMAN NPDADKGPWCFTTDPSVR 0.20 7.61E-05

P02768 ALBU_HUMAN ALEVDETYVPK 0.19 9.94E-04

P02768 ALBU_HUMAN RHPDYSVVLLL 0.19 9.44E-04

P02647 APOA1_HUMAN QGLLPVLESFK 0.19 1.01E-03

P02671 FIBA_HUMAN LVTSKGDKELR 0.19 6.18E-04

Q14624 ITIH4_HUMAN ETLFSVMPGLK 0.19 8.43E-04

P01042 KNG1_HUMAN LGQSLDCNAEVYVVPWEK 0.19 8.91E-04

P01009 A1AT_HUMAN IVDLVKELDRDTVFALVNYIFFK 0.18 8.56E-04

P02647 APOA1_HUMAN VEPLRAELQEGA 0.18 1.52E-03

P01024 CO3_HUMAN LLDGVQNPR 0.18 3.90E-04

P0C0L4 CO4A_HUMAN VTASDPLDTLGSEGALSPGGVASLLR 0.18 2.34E-03

P02671 FIBA_HUMAN KPVPDLVPGNFK 0.18 7.51E-05

P02671 FIBA_HUMAN MELERPGGNEITR 0.18 9.05E-04

P01876 IGHA1_HUMAN TFTCTAAYPESK 0.18 3.20E-04

P01871 IGHM_HUMAN DGFFGNPR 0.18 9.30E-04

Q07954 LRP1_HUMAN DTIEVSK 0.18 1.57E-03

P01023 A2MG_HUMAN VGFYESDVMGR 0.17 1.94E-03

P02768 ALBU_HUMAN ECCEKPLLEK 0.17 2.48E-03

P02768 ALBU_HUMAN QNCELFEQLGEYK 0.17 1.51E-03

P02647 APOA1_HUMAN VEPLRAELQEGAR 0.17 8.37E-03

P02656 APOC3_HUMAN DALSSVQESQVAQQAR 0.17 4.51E-03

P02790 HEMO_HUMAN GECQAEGVLFFQGDR 0.17 1.93E-04

P19823 ITIH2_HUMAN SILQMSLDHHIVTPLTSLVIENEAGDER 0.17 2.07E-03

P01042 KNG1_HUMAN KLGQSLDCNAEVYVVPWEK 0.17 7.41E-03

P02787 TRFE_HUMAN NLNEKDYELLCLDGTR 0.17 2.17E-03

P08697 A2AP_HUMAN HQMDLVATLSQLGLQELFQAPDLR 0.16 1.59E-03



P01023 A2MG_HUMAN YDGSYSTFGER 0.16 1.60E-03

P02768 ALBU_HUMAN CASLQKFGER 0.16 1.16E-02

P02768 ALBU_HUMAN LHTLFGDK 0.16 7.29E-03

P02768 ALBU_HUMAN TYETTLEKCCAAADPHECYAK 0.16 2.47E-04

P04114 APOB_HUMAN VNWEEEAASGLLTSLK 0.16 4.57E-05

P04114 APOB_HUMAN VNWEEEAASGLLTSLKDNVPK 0.16 6.92E-03

P00751 CFAB_HUMAN EELLPAQDIK 0.16 1.00E-03

P08603 CFAH_HUMAN SIDVACHPGYALPK 0.16 3.55E-03

P01024 CO3_HUMAN ELSEAEQATR 0.16 1.02E-02

P02675 FIBB_HUMAN GFGNVATNTDGK 0.16 3.62E-03

P02679 FIBG_HUMAN KMLEEIMKYEASILTHDSSIR 0.16 2.04E-03

P02790 HEMO_HUMAN EVGTPHGIILDSVDAAFICPGSS 0.16 8.08E-04

P02790 HEMO_HUMAN QGHNSVFLIKGDK 0.16 1.10E-03

P01880 IGHD_HUMAN SLEVSYVTDHGPM 0.16 8.67E-05

P00747 PLMN_HUMAN FGMHFCGGTLISPEWVLTAAHCLEK 0.16 5.44E-04

P02787 TRFE_HUMAN AIAANEADAVTLDAGLVYDAYLAPNNLKPVVAEFYGSK 0.16 8.59E-03

P02787 TRFE_HUMAN AIAANEADAVTLDAGLVYDAYLAPNNLKPVVAEFYGSK 0.16 8.59E-03

P02787 TRFE_HUMAN DSGFQMNQLR 0.16 2.00E-03

P02787 TRFE_HUMAN EDPQTFYYAVAVVKK 0.16 2.65E-03

P01023 A2MG_HUMAN FRVVSMDENFHPLNELIPLVYIQDPK 0.15 1.94E-02

P01023 A2MG_HUMAN SASNMAIVDVK 0.15 1.57E-03

P01023 A2MG_HUMAN SIYKPGQTVK 0.15 6.05E-04

P02768 ALBU_HUMAN AFKAWAVAR 0.15 4.91E-04

P02768 ALBU_HUMAN VLIAFAQYLQQCPFEDHVK 0.15 3.41E-03

P02768 ALBU_HUMAN VNEVTEFAK 0.15 1.49E-05

P01019 ANGT_HUMAN SLDFTELDVAAEK 0.15 4.16E-03

P04114 APOB_HUMAN SVSDGIAALDLNAVANK 0.15 1.36E-02

P02675 FIBB_HUMAN TPCTVSCNIPVVSGK 0.15 6.30E-03

P00738 HPT_HUMAN VGYVSGWGR 0.15 5.30E-03

P00738 HPT_HUMAN VTSIQDWVQK 0.15 1.30E-03

P01876 IGHA1_HUMAN YLTWASR 0.15 6.46E-03



P00747 PLMN_HUMAN KLYDYCDVPQCAAPSFDCGKPQVEPK 0.15 2.91E-03

P02787 TRFE_HUMAN MYLGYEYVTAIR 0.15 1.03E-02

P01009 A1AT_HUMAN ELDRDTVFALVNYIFFK 0.14 4.10E-03

P01023 A2MG_HUMAN SDIAPVAR 0.14 9.82E-03

P01023 A2MG_HUMAN YDVENCLANKVDLSFSPSQSLPASHAHLR 0.14 5.11E-03

P02768 ALBU_HUMAN DYSVVLLLR 0.14 1.07E-02

P02647 APOA1_HUMAN GLLPVLESFK 0.14 1.43E-03

P06727 APOA4_HUMAN DKVNSFFSTFK 0.14 3.90E-03

P04114 APOB_HUMAN TEVIPPLIENR 0.14 1.75E-02

P02649 APOE_HUMAN KVEQAVETEPEPELR 0.14 6.61E-04

Q9P1Z9 CI174_HUMAN MDESKEGSIQGLEEMQVER 0.14 3.48E-03

P01024 CO3_HUMAN VPVAVQGEDTVQSLTQGDGVAK 0.14 3.53E-03

P02765 FETUA_HUMAN EHAVEGDCDFQLLKLDGK 0.14 8.62E-05

P02671 FIBA_HUMAN ESSSHHPGIAEFPSR 0.14 1.06E-02

P02671 FIBA_HUMAN PNNPDWGTFEEVSGNVSPGTR 0.14 1.20E-02

P01876 IGHA1_HUMAN KGDTFSCMVGHEALPLAFTQK 0.14 5.07E-03

P19823 ITIH2_HUMAN VVNNSPQPQNVVFDVQIPK 0.14 1.10E-02

Q9UGV2 NDRG3_HUMAN MHIAQDINQDNLQLFLNSYNGR 0.14 4.57E-03

P02787 TRFE_HUMAN DQYELLCLDNTR 0.14 5.84E-03

P02763 A1AG1_HUMAN SDVVYTDWK 0.13 6.41E-03

P02768 ALBU_HUMAN DLGEENFKALVLIAFAQYLQQCPFEDHVK 0.13 1.92E-02

P02768 ALBU_HUMAN ETYGEMADCCAKQEPERNECFLQHK1044 0.13 6.18E-03

P02768 ALBU_HUMAN LVTDLTK 0.13 2.54E-03

P02768 ALBU_HUMAN TCVADESAENCDKSLHTLFGDK 0.13 4.69E-03

P02647 APOA1_HUMAN LSALEEYTK 0.13 4.23E-04

P02647 APOA1_HUMAN QKLHELQEK 0.13 9.61E-03

P02655 APOC2_HUMAN TQQPQQDEMPSPTFLTQVK 0.13 2.90E-03

P00748 FA12_HUMAN GRPGPQPWCATTPNFDQDQR 0.13 3.07E-03

Q96PJ5 FCRL4_HUMAN IQELFPHPELK 0.13 1.65E-02

P02765 FETUA_HUMAN GPGLIYR 0.13 1.25E-02

P02671 FIBA_HUMAN PGSTGTWNPGSSER 0.13 9.22E-03



Q9H583 HEAT1_HUMAN LALPQSDASLLSRDEVASLLFDPK 0.13 9.14E-03

P00738 HPT_HUMAN VMLPVADQDQCIR 0.13 1.69E-02

P04196 HRG_HUMAN DSPVLIDFFEDTER 0.13 7.67E-03

P04196 HRG_HUMAN VSPTDCSAVEPEAEK 0.13 1.85E-03

P01859 IGHG2_HUMAN VVSVLTVVHQDWLNGK 0.13 6.61E-03

O60299 PRIP1_HUMAN SRTMTPAGGSGSGLSDSGR 0.13 7.99E-03

P00734 THRB_HUMAN HQDFNSAVQLVENFCR 0.13 1.80E-03

P02787 TRFE_HUMAN NLREGTCPEAPTDECKPVK 0.13 1.73E-03

O95922 TTLL1_HUMAN EGSPLAEK 0.13 3.21E-03

P02774 VTDB_HUMAN NSKFEDCCQEK 0.13 1.29E-02

Q9Y6R6 Z780B_HUMAN NIHTVK 0.13 4.93E-03

Q9Y6R6 Z780B_HUMAN NIHTVK 0.13 4.93E-03

P01009 A1AT_HUMAN WERPFEVK 0.12 3.51E-03

P01011 AACT_HUMAN EIGELYLPK 0.12 1.48E-02

P02768 ALBU_HUMAN HPYFYAPELL 0.12 1.07E-02

P02768 ALBU_HUMAN MPCAEDYLSVVLNQLCVLHEK 0.12 4.74E-03

P02768 ALBU_HUMAN TALVELVK 0.12 3.46E-05

P02647 APOA1_HUMAN DLEEVK 0.12 1.25E-02

P02647 APOA1_HUMAN LREQLGPVTQEFWDNLEKETEGLR 0.12 1.65E-02

P00736 C1R_HUMAN GGGALLGDR 0.12 1.39E-02

P00450 CERU_HUMAN SVPPSASHVAPTETFTYEWTVPK 0.12 1.89E-02

P01024 CO3_HUMAN ENEGFTVTAEGK 0.12 9.05E-03

P01024 CO3_HUMAN TELRPGETLNVNFLL 0.12 1.09E-02

P02765 FETUA_HUMAN TVVQPSVGAAAGPVVPPCPGR 0.12 3.84E-03

P04196 HRG_HUMAN DGYLFQLLR 0.12 1.65E-02

P05155 IC1_HUMAN GVTSVSQIFHSPDLAIR 0.12 1.49E-02

P01876 IGHA1_HUMAN TPLTATLSK 0.12 3.70E-03

P01876 IGHA1_HUMAN YLTWASRQEPSQGTTTFAVTSILR 0.12 2.69E-03

P01859 IGHG2_HUMAN SVFPLAPCSR 0.12 1.37E-02

P01871 IGHM_HUMAN GQPLSPEKYVTSAPMPEPQAPGR 0.12 8.31E-03

P01042 KNG1_HUMAN DIPTNSPELEETLTHTITK 0.12 2.12E-03



P01042 KNG1_HUMAN GEIKEETTSHLR 0.12 1.31E-02

P01042 KNG1_HUMAN IASFSQNCDIYPGKDFVQPPTK 0.12 3.73E-03

P02787 TRFE_HUMAN GDVAFVK 0.12 1.26E-02

P02787 TRFE_HUMAN HSTIFENLANKADRDQYELLCLDNTR 0.12 1.41E-02

P02787 TRFE_HUMAN LGYEYVTAIR 0.12 8.16E-03

P02787 TRFE_HUMAN SASDLTWDNLK 0.12 1.22E-02

P02774 VTDB_HUMAN EFSHLGKEDFTSLSLVLYS 0.12 1.53E-02

P01023 A2MG_HUMAN EQAPHCICANGR 0.11 1.56E-02

P01011 AACT_HUMAN DLSGITGAR 0.11 2.98E-03

P43652 AFAM_HUMAN IAPQLSTEELVSLGEK 0.11 7.48E-03

P02768 ALBU_HUMAN AEFAEVSKLVTDLTK 0.11 1.47E-02

P02768 ALBU_HUMAN KECCEKPLLEK 0.11 4.07E-03

P02768 ALBU_HUMAN RHPDYSVVLLLR 0.11 1.17E-02

P02760 AMBP_HUMAN ETLLQDFR 0.11 1.75E-02

P06727 APOA4_HUMAN LGPHAGDVEGHLSFLEK 0.11 1.66E-02

P04114 APOB_HUMAN NNALDFVTK 0.11 1.75E-02

P04114 APOB_HUMAN VRESDEETQIK 0.11 7.52E-03

P02749 APOH_HUMAN EHSSLAFWK 0.11 9.34E-03

P08603 CFAH_HUMAN IDVHLVPDR 0.11 6.07E-03

P01024 CO3_HUMAN SNLDEDIIAEENIVSR 0.11 8.67E-03

P02675 FIBB_HUMAN AHYGGFTVQNEANKYQISVNK 0.11 5.90E-03

P02675 FIBB_HUMAN QGFGNVATNTDGK 0.11 7.98E-03

P01876 IGHA1_HUMAN LLPPPSEELALNELVTLTCLAR 0.11 5.85E-03

P00734 THRB_HUMAN SEGSSVNLSPPLEQCVPDR 0.11 1.30E-02

P01023 A2MG_HUMAN LVHVEEPHTETVR 0.10 1.88E-02

P02768 ALBU_HUMAN LGEENFK 0.10 7.54E-03

P02768 ALBU_HUMAN VPQVSTPTLVEVSR 0.10 6.81E-03

P06727 APOA4_HUMAN LVQQMEQLR 0.10 8.39E-03

P02671 FIBA_HUMAN AQLVDMK 0.10 1.51E-02

P02671 FIBA_HUMAN DSGEGDFLAEGGGVRGPR 0.10 9.95E-03

P01857 IGHG1_HUMAN EVTCVVVDVSHEDPEVK 0.10 1.64E-02



P02647 APOA1_HUMAN HLAPYSDELR 0.09 1.96E-02

P02749 APOH_HUMAN AGILENGAVR 0.09 8.93E-03

P00450 CERU_HUMAN NMATRPYSIHAHGVQTESSTVTPTLPGETLTYVWK 0.09 6.23E-03

P02671 FIBA_HUMAN DSGEGDFLAEGGGVR 0.09 9.81E-03

P02675 FIBB_HUMAN CTVSCNIPVVSGK 0.09 4.46E-03

P01871 IGHM_HUMAN YAATSQVLLPSKDVMQGTDEHVVCK 0.09 1.66E-02

P01023 A2MG_HUMAN NQGNTWLTAFVLK 0.08 1.24E-02

P02768 ALBU_HUMAN LVNEVTEFAK 0.08 3.92E-03



Supplementary Table 3. Top SNPs from the discovery phase. The table includes SNP information and test statistics from the discovery cohort(KA06), the replication cohort (KA09) and in the combined data (KA06+KA09)
UniProt Id UniProt Name Peptide Chr SNP Position Frequency Imputation Quality Imputation R2 N total Beta combined SE beta combined P-value combined KA06 beta KA06 SE beta KA06 P-value KA09 Beta KA09 SE beta KA09 P-value

P01009 A1AT IVDLVKELDRDTVFALVNYIFFK 14 rs17090693 94841331 0.21 0.99 1.00 1029 -0.85 0.056 3.1E-52 -0.88 0.069 5.9E-37 -0.81 0.096 3.0E-17

P00738 HPT AVGDKLPECEAVCGKPK 16 rs217184 72105965 0.18 0.99 1.00 1029 0.54 0.064 8.0E-17 0.56 0.080 1.7E-12 0.46 0.107 1.5E-05

P01009 A1AT DTEEEDFHVDQVTTVK 14 rs1243165 94844305 0.21 0.99 0.99 1029 -0.77 0.057 3.9E-41 -0.90 0.075 3.6E-33 -0.60 0.089 1.5E-11

P00738 HPT TEGDGVYTLNDKK 16 rs77303550 72079657 0.18 0.99 1.00 1029 0.69 0.064 4.4E-27 0.71 0.080 8.7E-19 0.68 0.106 1.0E-10

P00738 HPT TEGDGVYTLNNEK 16 rs217184 72105965 0.10 0.99 1.00 936 0.78 0.067 2.9E-31 0.86 0.080 2.8E-27 0.58 0.125 3.7E-06

P02765 FETUA HTFMGVVSLGSPSGEVSHPR 3 rs2070635 186336176 0.48 0.99 0.99 1029 0.48 0.047 1.7E-24 0.53 0.057 7.0E-21 0.36 0.081 9.9E-06

P01024 CO3 LLDGVQNPR 19 rs2230203 6710782 0.10 1.00 1.00 1029 -0.63 0.083 1.9E-14 -0.85 0.117 4.2E-13 -0.44 0.116 1.7E-04

P01009 A1AT TLNQPDSQLQLTTGNGLFLSEGLK 14 rs709932 94849201 0.13 1.00 1.00 881 -0.49 0.070 2.9E-12 -0.48 0.080 3.0E-09 -0.57 0.151 1.7E-04

P00738 HPT VDSGNDVTDIADDGCPKPPEIAHGYVEHSVR 16 rs77303550 72079657 0.18 0.99 1.00 1029 0.39 0.063 4.3E-10 0.40 0.078 2.7E-07 0.39 0.105 1.9E-04

P00738 HPT GDKLPECEAVCGKPK 16 rs77303550 72079657 0.18 0.99 1.00 1029 0.44 0.063 1.5E-12 0.47 0.077 1.6E-09 0.39 0.105 2.4E-04

P02649 APOE LGADMEDVCGR 19 rs429358 45411941 0.18 0.98 0.99 887 -0.45 0.064 3.9E-12 -0.52 0.083 6.3E-10 -0.34 0.101 7.8E-04

P00738 HPT AVGDKLPECEAVCGK 16 rs217184 72105965 0.18 0.99 1.00 1029 0.46 0.063 1.5E-13 0.52 0.078 2.3E-11 0.33 0.107 1.9E-03

P00738 HPT HYEGSTVPEK 16 rs77303550 72079657 0.18 0.99 1.00 1029 -0.50 0.064 7.5E-15 -0.60 0.080 8.0E-14 -0.32 0.105 2.1E-03

P00738 HPT YVMLPVADQDQCIR 16 rs217181 72114002 0.18 1.00 1.00 936 0.36 0.065 5.9E-08 0.35 0.076 5.9E-06 0.37 0.122 2.2E-03

P00738 HPT LRTEGDGVYTLNNEK 16 rs11648003 72052348 0.25 1.00 1.00 974 -0.33 0.056 1.8E-09 -0.34 0.063 6.4E-08 -0.32 0.111 4.0E-03

P02787 TRFE EDLIWELLNQAQEHFGK 3 rs1799899 133475812 0.07 1.00 1.00 1029 0.45 0.089 4.0E-07 0.48 0.117 4.7E-05 0.40 0.140 4.6E-03

P01834 IGKC VYACEVTHQGLSSPVTK 2 rs146714564 89087030 0.03 0.81 0.99 1029 -0.77 0.149 2.8E-07 -0.78 0.163 1.8E-06 -0.99 0.385 9.8E-03

P00738 HPT VTSIQDWVQK 16 rs752434 72047170 0.39 1.00 1.00 1029 0.30 0.049 9.4E-10 0.34 0.059 4.3E-09 0.19 0.086 2.6E-02

P00738 HPT VGYVSGWGR 16 rs77303550 72079657 0.18 0.99 1.00 1029 0.28 0.063 7.9E-06 0.33 0.079 2.9E-05 0.19 0.105 6.6E-02

Q9UKJ3 GPTC8 ALEDLR 17 rs63750412 42429500 0.02 0.92 1.00 1029 0.33 0.173 5.2E-02 1.00 0.235 2.1E-05 -0.41 0.255 1.1E-01

P01834 IGKC HKVYACEVTHQGLSSPVTK 2 rs115373009 89130884 0.04 0.86 0.99 1029 -0.53 0.115 4.1E-06 -0.58 0.127 6.2E-06 -0.36 0.256 1.6E-01



P35542 SAA4 EALQGVGDMGR 11 rs2168363 18258928 0.75 1.00 1.00 1029 -0.26 0.052 5.2E-07 -0.38 0.066 1.3E-08 -0.09 0.083 3.0E-01

P02787 TRFE MYLGYEYVTAIR 3 rs142643718 133455727 0.01 0.44 1.00 1029 -1.63 0.385 2.2E-05 -1.75 0.427 4.3E-05 -0.93 0.919 3.1E-01

B9A064 IGLL5 SYSCQVTHEGSTVEK 22 rs71318800 23276676 0.16 1.00 1.00 1029 -0.18 0.063 5.4E-03 -0.31 0.078 5.6E-05 0.11 0.106 3.1E-01

P01024 CO3 SDDKVTLEERLDK 19 19-6697087 6697087 0.54 0.97 0.98 1029 0.14 0.047 2.6E-03 0.25 0.059 1.7E-05 -0.07 0.078 3.6E-01

P05156 CFAI CIEGTCVCKLPYQCPK 4 rs150166917 110624778 0.02 0.32 0.98 974 1.13 0.282 5.9E-05 1.25 0.299 3.0E-05 0.72 0.800 3.7E-01

P02787 TRFE YLGYEYVTAIR 3 rs4075352 133468012 0.47 0.99 0.99 1029 0.20 0.046 1.5E-05 0.28 0.056 7.1E-07 0.03 0.081 7.4E-01

P02749 APOH TCPKPDDLPFSTVVPLK 17 rs183920131 64268487 0.02 0.47 0.97 1029 -0.82 0.270 2.4E-03 -1.44 0.348 3.7E-05 0.13 0.436 7.7E-01

P00751 CFAB EELLPAQDIK 6 rs2072634 31917291 0.03 1.00 1.00 1029 0.47 0.139 7.3E-04 0.66 0.163 4.8E-05 -0.06 0.258 8.1E-01

O75636 FCN3 QEHPSCPGPR 1 rs2474286 27725898 0.01 0.53 0.98 936 -0.91 0.463 4.9E-02 -3.44 0.883 9.6E-05 0.13 0.551 8.2E-01

P01877 IGHA2 DASGATFTWTPSSGK 14 14-106029456 106029456 0.36 0.68 0.80 1029 0.16 0.052 1.7E-03 0.26 0.063 3.1E-05 -0.01 0.095 9.0E-01

P00738 HPT AVGDKLPECEADDGCPKPPEIAHGYVEH 16 rs7186207 72035359 0.54 1.00 1.00 1029 0.16 0.047 6.0E-04 0.24 0.058 2.6E-05 0.01 0.081 9.1E-01
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