IL10 polymorphisms influence neonatal immune responses,
atopic dermatitis, and wheeze at age 3 years
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Background: IL10 encodes for IL-10, an important anti-
inflammatory cytokine with pleiotropic effects. It is crucial for
development of immune tolerance, downregulates expression of
Tyl cytokines, and is relevant for T-cell regulation. Several 71L10
single nucleotide polymorphisms (SNPs) were associated with
inflammatory diseases, such as atopic diseases, which might
have their onset during early immune maturation.

Objective: We hypothesized that IL10 SNPs are associated with
decreased regulatory T (Treg) cell numbers, Ty2-skewed
immune responses, and decreased IFN-vy levels in cord blood
parallel with increased proinflammatory markers, subsequently
leading to increased atopic diseases until 3 years.

Methods: Eight genetic /L10 variants, represented by 4 linkage
disequilibrium blocks (R? > 0.80) and 2 distal promoter SNPs,
were genotyped in cord blood mononuclear cells of 200 healthy
neonates. Cord blood mononuclear cells were cultured
unstimulated or after stimulation with lipid A, peptidoglycan,
PHA, house dust mite (Der p 1), or Der p 1 plus lipid A. mRNA
expression of Treg cell-associated genes (forkhead box protein
P3 [FOXP3], glucocorticoid-induced TNF receptor [GITR],
lymphocyte activation gene 3 [LAG3]), Tyl/Tx2 cytokines,
TNF-a, and GM-CSF were assessed. Atopic and respiratory
outcomes (atopic dermatitis [AD] and wheeze) were assessed by
means of questionnaire at age 3 years.
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Results: Carriers of 3 IL10 SNP blocks and both distal promoter
SNPs showed reduced expression of Treg cell markers, reduced
IL-5 levels, proinflammatory TNF-a and GM-CSF, and
partially increased IFN-vy levels. The same SNPs presented as
determinant for AD, wheeze, or symptoms of AD, wheeze, or
both at age 3 years.

Conclusions: Polymorphisms in /L0 influenced Treg cell
marker expression and Ty1/Ty2 and proinflammatory cytokine
secretion early in life. This was relevant for further development
of immune-mediated diseases, such as AD and wheeze, in early
childhood. (J Allergy Clin Immunol 2012;umm: EuN-uEN,)

Key words: Atopy, atopic dermatitis, cord blood, cytokines, IL-10,
single nucleotide polymorphisms, regulatory T cells, wheeze

Human IL-10 is a protein of 160 amino acids existing as a
37-kDa homodimer.' IL-10 is a pleiotropic cytokine produced by
a variety of cells, such as Tyxl, Ty2, and a subset of Tyl7
lymphocytes, B cells, eosinophils, mast cells, myeloid dendritic
cells, and alveolar macrophages.” Additionally, IL-10 is produced
by “conventional” regulatory T (Treg) cells, certain Ty3 clones,
and regulatory Tr1 cells,”* where IL-10 can drive the conversion
of conventional T cells to Tg 1 cells.’ For Ty;1 and Ty17 cells, pro-
duction of IL-10 serves as a negative feedback regulator that con-
trols numerous immune responses and prevents tissue damage‘4

IL-10 has important immune regulatory functions that
influence a variety of cells of the immune system.® IL-10 was
initially known as cytokine synthesis—inhibiting factor’ based
on its biological activity because IL-10 inhibits cytokine produc-
tion by Ty1 and T2 lymphocytes, mononuclear phagocytes, and
natural killer cells.® It downregulates the proinflammatory cyto-
kines IL-1B, IL-6, IL-8, TNF-o, and GM-CSE.° Moreover,
IL-10 inhibits the function of antigen-presenting cells because
it blocks the maturation of dendritic cells and downregulates ex-
pression of MHC II and costimulatory molecules.'® In addition to
the immunosuppressive effect of IL-10 on macrophages, mono-
cytes, and T cells,9 it enhances B-cell proliferation, differentia-
tion, and antibody production. Because IL-10 can regulate
cellular and humoral immunity, it became a candidate gene in
the regulation of autoimmune/inflammatory diseases.’ The IL10
gene is approximately 5.1 kB in size,'' comprises 5 exons, and
is located on chromosome 1q31-32, a genomic region linked to
asthma and related phenotypes.12 Single nucleotide polymor-
phisms (SNPs) in ILI0 were shown to be associated with
asthma®'>"'* but also systemic lupus erythematosus,' rheuma-
toid arthritis,16 psoriasis,17 and infectious diseases.'® Common
to all these diseases is their potential regulation by T cells, includ-
ing Treg cells. However, the effect of IL10 SNPs on T-cell regu-
lation has not been investigated related to atopic diseases,
particularly during early immune development.

In this study we aimed to assess the effect of IL/0 SNPs on
Tyl/Ty2 lineage and proinflammatory cytokines and Treg
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Abbreviations used
AD: Atopic dermatitis
CBMC: Cord blood mononuclear cell
FOXP3: Forkhead box protein P3
GITR: Glucocorticoid-induced TNF receptor
HWE: Hardy-Weinberg equilibrium
LAG3: Lymphocyte activation gene 3
LD: Linkage disequilibrium
LpA: Lipid A
Ppg: Peptidoglycan
SNP: Single nucleotide polymorphism
TLR: Toll-like receptor
Treg: Regulatory T

cell-associated genes in cord blood. We further aimed to deter-
mine whether /L10 SNPs subsequently have a potential role in the
development of immune-mediated diseases, such as atopic der-
matitis (AD) or wheeze, until the age of 3 years.

METHODS

Study population

Umbilical cord blood (n = 200; 72 samples from atopic mothers and 128
samples from nonatopic mothers) was obtained from neonates born in the
Munich metropolitan area of Germany. Subjects were recruited from July 2005
to September 2007 during the last trimester of pregnancy (for details, see the
Methods section in this article’s Online Repository at www.jacionline.org).
Our previous studies showed that maternal atopy negatively affects Treg cell
quantity and function in cord blood.'”** Maternal atopy was defined as a
doctor’s diagnosis of asthma and/or eczema and/or hay fever. Maternal total
and specific IgE (RAST) levels were measured. A positive specific IgE level
was defined as 0.35 IU/mL or greater to 1 or more common allergens from a
panel of 20. The laboratory investigators were blinded to clinical information;
samples were analyzed based on sample availability to perform the laboratory
studies. Informed consent was obtained from the mothers for their participation
in the study, including cord blood collection. Approval was obtained from the
human ethics committee of the Bavarian Ethical Board, LMU Munich,
Germany. Two hundred children were recruited; the number for the single anal-
yses varied because of sample availability or nonparticipation in the follow-up.

Follow-up at the age of 3 years

A follow-up by parental questionnaire was performed. The outcomes
included AD, wheeze, and food allergy. A positive allergen test result was
based on parental reporting of a positive blood or skin test result. Wheeze and
AD were defined by respective symptoms within the last 36 months.

Polymorphisms selection and genotyping

Tagging SNPs were selected based on the American (CEU) and European
(TSI) population samples genotyped in the HapMap project. All SNPs located
from the proximal promoter (—4000 bp) to the 3’ untranslated region and with a
minor allele frequency of greater than 0.1 in both populations were included in
the analyses. Polymorphisms with R? values of 0.8 or greater were defined as a
linkage disequilibrium (LD) block (Fig 1). By using Haploview (Version 3.32,
MIT, www.broad.mit.edu/mpg/haploview), 4 tagging SNPs (rs1800890,
rs1800871, rs1878672, and rs3024498) were selected from all 13 frequent
polymorphisms located in the IL10 region (Fig 1). Two further polymorphisms,
rs1800893 and rs3024496, which are in close LD with rs1878672, and 2
putative functional variations, rs79309463 (deletion) and rs10494879, which
are located in the promoter (—7616 and —6424 bp), were genotyped.>'* In
total, 7 polymorphisms and 1 deletion were investigated. The LD plot of all 8
polymorphisms within our study population is shown in Fig E1 in this article’s
Online Repository at www.jacionline.org. Genotyping was performed by using
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matrix-assisted laser desorption/ionization time-of-flight mass spectrometry
(Sequenom, San Diego, Calif).”> PCR assays and associated extension reac-
tions were designed with the SpectroDESIGNER software (Sequenom). All
amplification and extension reaction conditions have been previously de-
scribed.?® Deviations from Hardy-Weinberg equilibrium (HWE) were assessed
for quality control of genotyping procedures. Allele frequencies were com-
pared with the HapMap Centre d’Etude du Polymorphisme Humain population.

Isolation, culture, and real-time RT-PCR of cord
blood mononuclear cells

Cord blood was collected from the umbilical vein after delivery and
processed within 24 hours. Cord blood mononuclear cells (CBMCs) were
isolated by using density gradient centrifugation with Ficoll-Hypaque and
cultured unstimulated or stimulated with lipid A (LpA; 0.1 pg/mL), peptido-
glycan (Ppg; 10 pg/mL), PHA (5 wg/mL), Dermatophagoides pteronyssinus
(Der p 1, 30 pg/mL), or a combination of LpA and Der p 1, as previously de-
scribed.?’ Immune responses of unstimulated cells reflect the basal state,
whereas the Toll-like receptor (TLR) agonists LpA (TLR4) and Ppg (TLR2/
NOD?2) as innate stimuli and the allergen Der p 1 were chosen because of their
relevance in allergic diseases and immune responses, such as lymphocyte pro-
liferation and cytokine secretion, respectively.”’-** The combination of innate
stimulus and allergen was used to mimic one part of the natural farm exposure
and was based on effects described in our previous publication.”*>! After
incubation for 3 days, gene expression and cytokine levels were assessed.
Details on quantitative RT-PCR are provided in the Methods section in this
article’s Online Repository.

Cytokine assessment

Cytokine concentrations were measured with the Human Cytokine
Multiplex Assay Kit (Bio-Rad, Munich, Germany), according to the manu-
facturer’s instructions. The lower limits of detection were 1.8 pg/mL (IL-5),
0.5 pg/mL (IL-6), 3.0 pg/mL (TNF-a), 0.9 pg/mL (IL-10), 2.1 pg/mL (IL-13),
1.3 pg/mL (IFN-vy), 0.5 pg/mL (IL-12), 1.0 pg/mL (GM-CSF), and 0.2 pg/mL
(IL-17). Nondetectable cytokine concentrations were assigned a value of 0.01
for inclusion in the analysis.

Statistical analysis

All SNPs were tested for deviation from HWE by using the x> test. LD
between all SNPs was calculated by using R’. The R? threshold was set to
0.80 to determine tagging SNPs, each representing 1 LD block. Genetic data
were analyzed with the x test (2 groups) or the Mantel-Haenszel test for trend
(3 groups). Data of cytokine concentrations and gene expression, which were
not normally distributed, were analyzed with the Wilcoxon test (2 groups) or
the Kruskal-Wallis rank test (3 groups) and reported as medians (25%-75% in-
terquartile ranges). Data were also reported stratified for maternal atopy. Dip-
lotype frequencies were estimated by using a combination of homozygous
carriers of the selected variations. We did not adjust our data for multiple test-
ing. Statistical significance was defined as a P value of less than .05. Data anal-
ysis was performed with SAS 9.2 software (SAS Institute, Cary, NC).

RESULTS

We assessed the genotype of 8 genetic variations in the /L0 gene
(Table I) with a genotyping success rate of greater than 90%. On the
basis of LD analyses, 4 major LD blocks were identified (Fig 1),
each represented by a tagging SNP. Two tagging SNPs
(rs1800890 and rs1878672) slightly deviated from HWE; however,
they showed similar allele frequencies in comparison to the Hap-
Map reference population Centre d’Etude du Polymorphisme Hu-
main. In the following we focused on reporting immunologic data
that were differentially regulated in homozygous SNP carriers of
various /LI0 polymorphisms reflecting a clear and consistent pat-
tern; single results of particular SNPs were not reported in detail.
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FIG 1. LD (R? plots) for 13 frequent polymorphisms within the American (CEU) and European (TSI) popula-
tion registered in the HapMap project (minor allele frequency >0.1 in both populations). All SNPs were lo-
cated from the proximal promoter (—4000 bp) to the 3’ untranslated region of /L 10. Blocks of tagging SNPs
were defined by R? values of greater than 0.80. Shades in LD plot (Haploview): white (R? = 0), gray (0 < R? <
1), and black (R? = 1). Tagging SNPs are marked with circles. The numbers describe the location of the ge-
netic variations in this IL70 region; in total, the region comprises 35 genetic variations.

TABLE I. Biological characteristics of the analyzed genetic variants of IL10

SNP/LD block SNP Relative position (bp)* Alleles Location AAA ATF MAF
Distal promoter SNP 1 rs79309463 —7616 AGG/— Promoter 0.21
Distal promoter SNP 2 rs10494879 —6365 C/G Promoter 0.36
Block 1 rs1800890 —3526 A/T Promoter = = 0.32
Block 2 rs1800871 —795 G/A Promoter - + 0.25
Block 3 rs1800893 —1328 C/T Promoter = IF 0.44

rs1878672 (tagging SNP) 2127 G/C Intron - + 0.44

rs3024496 3976 A/IG 3'UTR = 4 0.44
Block 4 rs3024498 4311 T/C 3'UTR - + 0.24

LD blocks are represented by 1 tagging SNP (R? > 0.80).

AAA, Predicted result of amino acid change in protein domain based on FastSNP analyses; ATF, predicted result of transcription factor binding site change based on FastSNP
analyses; MAF, minor allele frequency within our study population; UTR, untranslated region.

*Relative position based on SNPper (CHIP Bioinformatic Tools).

IL10 SNPs were associated with downregulated
Treg cell-associated genes but not with IL-10
mRNA and protein levels

We investigated the expression of the Treg cell-associated
genes forkhead box protein P3 (FOXP3), lymphocyte activation
gene 3 (LAG3), and glucocorticoid-induced TNF receptor
(GITR) in CBMCs, genes that are highly correlated with each
other. In carriers of genetic variants from all 4 LD blocks and
1 distal promoter SNP (rs79309463), at least 1 of the 3 investi-
gated Treg cell-associated genes was downregulated compared
with the wild-type (Table II; for raw data, see Table E1 in this
article’s Online Repository at www.jacionline.org). For carriers
of the rs1800871 SNP (block 2), a significant downregulation of
FOXP3 and upregulation of GITR and LAG3 was shown.
FOXP3 currently represents the most specific marker for natural
Treg cells, and SNPs from 3 blocks (blocks 2, 3, and 4) showed
decreased FOXP3 mRNA expression.

Assessing IL-10 protein secretion and mRNA expression,
carriers of the investigated SNPs did not show any significant
differences in IL-10 levels apart from 2 SNPs. For homozygous
carriers of deletion rs79309463, IL-10 protein but not mRNA
levels were decreased before stimulation (P = .03), although at
very low levels; for carriers of rs3024496 SNP (block 3), IL-10
protein and mRNA levels were increased after Der p 1 stimulation
(P = .05 for both, data not shown).

Genetic variants in IL70 were associated with IL-5
and IFN-y cytokine secretion

Homozygous carriers of all SNPs except rs1800871 (block 2)
showed a significant downregulation of the Ty2 cytokine IL-5
(for an overview, see Table II; for raw data, see Table E2 in this
article’s Online Repository at www.jacionline.org). In contrast
to the consistent association with IL-5, for IL-13 as another
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TABLE II. Influence of genetic variants of IL-70 on IL-5, IFN-y, TNF-«, and GM-CSF cytokine secretion and gene expression of Treg-

associated genes

LD block/SNP IL-5 IFN-y TNF-« GM-CSF Treg cell marker genes
1579309463 l U* ND l U* |  PHA* | LAG3 6]
LpA*f LpAt LpAt LpAt
Der p 1} Ppg*t Der p 1*f Ppg
Der p 1*t Der p 1 + LpAt GITR U*
Der p 1 + LpAf
rs10494879 | LpA T U* | LpA*f | PHA ND
Der p 1*f Ppg*t Der p 11
Der p 11 Der p 1 + LpA*t
Der p 1 + LpA*f
Block 1 rs1800890 |  Der p 1*f T U T U* ND | GITR U*
| Ppgf
Block 2 rs1800871 ND ND ND ND | FOXP3 LpA*
(fd) Ppg*
T GITR Derp 1
LAG3 Der p 1*
Block 3 rs1878672 |  LpA* T Derpl + LpA* | LpAf | Derp I*f | GITR Ppg
Der p 1* Ppg*t (fd)
Der p 1*f
Der p 1+ LpA*
Block 3 rs1800893 |  LpA* t Derpl + LpA* | LpAt ND | LAG3 Derp 1
Ppg* Ppg*
Der p 1* | Ppg* Der p 1*f
Der p 1 + LpA* Der p 1 + LpAt
Block 3 rs3024496 |  LpA* T Derpl + LpA | LpA*t | Derpl | FOXpP3 U
Ppg Ppg*t GITR U*
Der p 1* Der p 1*f (fd) Ppg*
Der p 1 + LpA Der p 1 + LpA* LAG3 U
Block 4 rs3024498 |  LpA* ND | LpA*f | PHATY |  FOXP3 Ppg*
Der p 1*f Ppg* LpA*f GITR Ppg
Der p 1*f Der p 1* LAG3 Ppg*

Der p 1 + LpAf Der p 1 + LpA*f

Frequencies of single SNPs were variable depending on minor allele frequency (total n = 200).
1, Secretion/expression upregulated in homozygous carriers of the minor allele; |, secretion/expression downregulated in homozygous carriers of the minor allele; (fd), gene

expression as fold difference; ND, no difference; U, unstimulated.

*P <.05, all other presented results are P <.1; P values are from the Kruskal-Wallis test.

THighest/lowest secretion or gene expression in carriers with increasing number of the minor allele (SNP-heterozygous carrier-wild-type).

important mediator of allergic inflammation (Ty2), a significant
reduction was only detected for the distal promoter SNP
rs10494879 after Der p 1 stimulation (P = .03, data not shown).

Levels of the Ty 1 cytokine IFN-vy were upregulated in homozy-
gous carriers of SNPs from LD blocks 1 and 3 and the promoter
SNP rs10494879 (Table II). However, the highest secretion was
detected for heterozygous carriers of the SNPs. Concentrations
of IL-12, another Ty1 cytokine, were not significantly different
in the investigated /L10 SNPs.

There was no consistently different pattern for the Tyy17 marker
cytokine IL-17 in carriers of the different /L10 variants. Yet levels
of the cytokine were significantly upregulated in carriers of the
SNPs rs79309463 and rs1800890 (block 1) without stimulation
(P =.004/.01, data not shown).

Downregulation of proinflammatory cytokines
TNF-a and GM-CSF in carriers of IL70 SNPs
Secretion of the proinflammatory cytokines TNF-a and GM-
CSF was reduced in carriers of the distal promoter SNPs
and LD blocks 3 and 4 (Table II; for raw data, see Table E2).
Carriers of the rs1800890 SNP (block 1) showed higher secre-
tion of TNF-a at baseline and lower secretion after Ppg

stimulation. Of note, independent of genotype, TNF-a and
GM-CSF levels were highly correlated within all stimulation
conditions. Concentrations of the proinflammatory cytokine
IL-6 were not significantly different in carriers of the investi-
gated IL10 genotypes.

Maternal atopy had a minor influence on the
immune response of IL70 SNP carriers

Because we previously described an effect of maternal atopy on
T-cell immune responses early in life,*>* we performed analysis
stratified for maternal atopy (see Table E3 in this article’s Online
Repository at www.jacionline.org). Dependent on the /L10 geno-
type, IL-5 (see Table E2) and IL-13 (see Table E4 in this article’s
Online Repository at www.jacionline.org) secretion was primar-
ily decreased in CBMCs of nonatopic mothers.

The effect of increased IFN-+y secretion was primarily observed
in neonates of atopic mothers (see Table E3). For the SNP
rs1878672 (block 3), FOXP3 expression was higher after Der p
1 stimulation without maternal atopy but lower with maternal
atopy. After LpA stimulation, carriers of the rs1800871 SNP
(block 2) from nonatopic mothers showed reduced expression
of FOXP3, whereas expression was increased with maternal
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TABLE Illl. Effect of /L70 SNPs on different clinical outcomes
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SNP/LD block Outcome WT, % (n) HT, % (n) SNP, % (n) P value (MH)
rs79309463 Wheeze 0 60 (63) 69 (31) 30 (3) .07
1 40 (42) 31 (14) 70 (7)
AD/wheeze 0 45 (47) 55 (24) 10 (1) .04
1 55 (58) 45 (20) 90 (9)
rs10494879 AD/wheeze 0 47 (31) 50 (33) 23 (5) .03
1 53 (35) 50 (33) 77 (17)
Block 1 rs1800890 AD/wheeze 0 47 (35) 51 (30) 24 (5) .04
1 53 (39) 49 (29) 76 (16)
AD 0 72 (53) 75 (44) 52 (11) .07
1 28 (21) 25 (15) 48 (10)
Block 3 rs1878672 AD/wheeze 0 55 (30) 47 (30) 32 (12) .04
1 45 (25) 53 (34) 68 (26)
Block 3 rs1800893 AD/wheeze 0 54 (29) 46 (30) 29 (10) .02
1 46 (25) 54 (35) 71 (25)
Block 4 rs3024498 Wheeze 0 61 (62) 69 (31) 29 (4) .02
1 39 (39) 31 (14) 71 (10)
AD/wheeze 0 45 (45) 56 (25) 14 (2) .03
1 55 (55) 44 (20) 86 (12)

0, Negative for respective outcome; /, positive for respective outcome; AD, any symptoms of AD in the first 3 years of life; AD/wheeze, symptoms of AD, wheeze, or both in the
first 3 years of life; HT, heterozygous carrier of the SNP; % (n), Percentage of children with respective genotype and outcome (number of cases); P value (MH), P value of Mantel-

Haenszel test; wheeze, any wheezy symptoms in the first 3 years of life; W7, wild-type.

TABLE IV. SNP diplotypes of the genetic variants of IL70 associated with outcome at age 3 years

SNP SNP SNP SNP SNP SNP SNP pattern Wheeze AD AD/wheeze
Diplotype 1 2 3 4 5 6 N Percent n/N Percent n/N Percent n/N Percent
0 - - - - - 125 76.7 43/110 39.1 32/109 29.4 57/109 52.3
1 - - - X X - 11 6.8 3/10 30.0 3/10 30.0 5/10 50.0
2 - X X X X - 10 6.1 2/9 22.2 5/9 55.6 6/9 66.7
3 X X X X X X 10 6.1 7/10 70.0 5/10 50.0 9/10 90.0

AD, Any symptoms of AD in the first 3 years of life; AD/wheeze, symptoms of AD, wheeze, or both in the first 3 years of life; SNP 1, distal promoter SNP rs79309463 (deletion);
SNP 2, distal promoter SNP rs10494879; SNP 3, rs1800890 (block 1); SNP 4, rs1878672 (block 3); SNP 5, rs1800893 (block 3); SNP 6, rs3024498 (Block 4); wheeze, any wheezy
symptoms in the first 3 years of life; x, homozygous carrier of the respective SNP/deletion.

atopy (see Table E3). This diametric effect on expression of Treg
cell-associated genes was already observed for TLR2 SNPs, de-
pending on maternal atopy.32

Effect of genetic IL70 variants on clinical outcomes

Clinical outcomes regarding atopy, food allergy, or wheeze
were assessed at 3 years of age, with a follow-up rate of 88%.
Symptoms of AD were present in 29.5% of the children, whereas
37.5% showed wheezy symptoms within the first 3 years of life
(see Table E5 in this article’s Online Repository at www.
jacionline.org). Carriers of the SNPs showed no association
with food allergy. Having the ILI0 deletion rs79309463 or
the SNP rs3024498 (block 4) presented as a risk factor for wheeze
(P = .07/.02, Table III; see Table E6 in this article’s Online
Repository at www.jacionline.org), and homozygous carriers
of the rs1800890 SNP (block 1) showed an increased risk for
AD (P =.07, Table III). In parallel, symptoms of AD at age 3 years
were associated with lower IL-5, TNF-a, and GM-CSF protein
levels after primarily LpA stimulation and significantly lower
IL10 mRNA expression after innate stimulation (LpA, P = .02;
Ppg, P = .006) in CBMCs independent of the genotype (see
Table E7 in this article’s Online Repository at www.jacionline.
org). Opposite to the effects of Table II, showing less IL-5 in
the presence of the /L10 SNPs, wheeze was associated with higher
IL-5 levels (see Table E7).

A higher risk for symptoms of AD, wheeze, or both was
detected for homozygous carriers of the 2 distal promoter SNPs
and the SNPs from LD blocks 1, 3, and 4 (all P <.04, Table III). In
comparison with the tagging SNP from block 3 (rs1878672) and
rs1800893, rs3024496 (block 3) was not significantly associated
with an increased risk for symptoms of AD, wheeze, or both;
however, it showed a trend (P = .11, data not shown). Although
we observed an association of 6 SNPs with AD, wheeze, or symp-
toms of AD, wheeze, or both on the single-SNP level, no associa-
tion of the respective IL10 haplotype containing all 6 minor alleles
with the observed outcomes was detected (data not shown).

SNP diplotypes

Table IV depicts the most frequent diplotypes of the 6 genetic
variants that were associated with wheeze or AD at age 3 years
(from Table III). Homozygous carriers of the SNPs rs1878672
and rs1800893 (block 3; diplotype 1) showed a similar prevalence
of AD, wheeze, and symptoms of AD, wheeze, or both compared
with children having none of the 6 SNPs (Table IV, diplotype 0).
Homozygous carriers of these 2 SNPs from block 3 in addition to
the SNPs rs10494879 (distal promoter SNP 2) and rs1800890
(block 1) (diplotype 2) showed an increase in AD prevalence
from 29.4% (diplotype 0) to 55.6% (diplotype 2). In homozygous
carriers of the 4 SNPs (diplotype 2), IL-5 (Der p 1) and IFN-y
(LpA and Der p 1) levels were decreased, whereas GM-CSF
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secretion was increased at the baseline level (see Table ES in this
article’s Online Repository at www.jacionline.org). Homozygous
carriers of all 6 SNPs (diplotype 3) showed a higher AD preva-
lence and increased wheeze from 39.1% (diplotype 0) to 70.0%
(diplotype 3, Table IV). Carriers of all 6 SNPs (diplotype 3)
showed lower IL-5, TNF-a, and GM-CSF secretion (see
Table E8).

DISCUSSION

In this study the effect of genetic variation in the /L/0 gene on
secretion of Ty1/Ty2 lineage and proinflammatory cytokines and
expression of Treg cells was assessed in cord blood. Additionally,
the potential role of /L/0 SNPs on the development of immune-
mediated diseases, such as AD or wheeze, until the age of 3 years
was investigated. We detected a distinct pattern of T-cell lineage
fate in carriers of /L10 polymorphisms in cord blood because they
were primarily associated with decreased expression of Treg cell
marker genes and TNF-o and GM-CSF secretion and in parallel
partially increased IFN-y concentrations. Three of 4 ILI0 LD
blocks and both distal promoter SNPs presented as determinants
for wheeze, AD, or symptoms of wheeze, AD, or both at age
3 years. We have seen a consistent pattern independent of the
SNP blocks, and thus we believe that these effects of different
blocks are relevant.

We observed decreased mRNA expression of Treg cell marker
genes (FOXP3, LAG3, and GITR) in carriers of the IL10 SNPs.
Reduced Treg cell numbers and potentially subsequently changed
balance in immune regulation in SNP carriers might be in line
with an increased risk for wheeze. Borrego et al*® described di-
minished FOXP3 mRNA expression and reduced CD4"CD25Meh
cell numbers for wheezy children at the age of 8 to 20 months. For
adults with AD, however, normal or increased Treg cell numbers
were reported compared with those seen in healthy control
subjects,34’35 whereas we observed a reduced expression of
Treg cell markers and the suppressive cytokine IL-10 in children
with AD at age 3 years.

The assessment of Treg cell-associated markers by mRNA
might be a first indication for Treg cell modulation. Measuring
CD4"CD25"FOXP3™ cells would enhance specificity for Treg
cells, but this was not feasible in all subjects of this birth cohort
study, which assessed a wide range of immune parameters in par-
allel. Differences in Treg cell regulation within the aforemen-
tioned 2 studies and our study might potentially be attributable
to different ages that cannot be compared directly and differences
in assessed Treg cell markers, respectively.

Moreover, in carriers of the /L10 SNPs, levels of the T2 cy-
tokine IL-5 and the proinflammatory cytokines TNF-a and GM-
CSF were significantly decreased in homozygous carriers of the
SNPs. In parallel, carriers of 5 SNPs showed increased IFN-vy
(Tyl) secretion, although IL-10 was originally discovered as
cytokine synthesis inhibitory factor,” which is capable of sup-
pressing the Ty1 response.3 6 Although /L10 is mainly expressed
by Ty2 and Treg cells, polymorphisms in the /L/0 gene seem to
have an effect on the Tyl lineage because IFN-vy secretion was
affected. However, IFN-y results have to be evaluated carefully
and need to be reconfirmed in further studies because effects
were primarily driven by heterozygous carriers and cytokines
were assessed in bulk culture supernatants; consequently, the
origin of the secreting cell cannot be ascribed to Tyl cells
only. Interestingly, we observed significantly increased IFN-vy
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secretion in carriers of 3 single /L/0 SNPs, both unstimulated
and after Der p 1 plus LpA stimulation, but IFN-vy levels were de-
creased under the same in vitro conditions in children with dip-
lotype 2, carrying a combination of these ILIO SNPs.
Additionally, children with diplotype 2 showed a higher preva-
lence of AD. This shift in IFN-y toward decreased levels in
children with diplotype 2 could, for instance, be mediated by
antigen-presenting cells, which strongly produce prostaglandin
E, in patients with AD; prostaglandin E, is known to be able
to modulate T-cell responses and especially decrease IFN-y pro-
duction by T cells.”’

This difference between single SNPs and diplotype might be
explained by the number of subjects and a heterozygous effect.

Because TNF-a, GM-CSF, and IL-5 are 3 important mediators
involved in allergic inflammation and a decrease in these
cytokines parallel to an increase in IFN-vy levels was observed,
this might point to an atopy-protective state of immune develop-
ment already in cord blood.

We observed more prominent effects on IL-5 secretion after
LpA compared with Ppg stimulation, which might be explained
by a stronger effect of TLR4 in comparison with TLR2/NOD2
stimulation. Previously, we observed the strongest effects on IL-5
secretion after LpA stimulation.*® Effects on IL-5 seem to be
mainly mediated through TLR4 stimulation.® The reduction
we described for IL-5 and IL-13 levels in CBMCs of nonatopic
mothers would correspond to a predisposition toward a lower
risk of later allergies.

Although we observed this shift from T2 toward Tyl in the
cytokine profile and reduced proinflammatory cytokine levels in
newborn /L]0 SNP carriers, several of these IL10 SNPs presented
as risk factors for AD or wheeze in the follow-up analysis at age
3 years. Therefore polymorphisms in /L10 seem to have an effect
on early immune maturation before manifestation of clinical
disease, favoring an atopy-prone immune development for AD.
The predictive power for the children to have allergic diseases
later in life would be mainly based on AD but not wheeze.*’

In contrast to our hypothesis, T2 cytokine levels were de-
creased and IFN-y (Ty1) levels were increased in carriers of the
IL10 SNPs, who are prone to having AD or wheeze at the age
of 3 years. One possible explanation for this could be that Treg
cells, which were decreased in IL10 SNP carriers, play a more
fundamental role at this stage of early immune development com-
pared with Ty 1/Ty2 cytokine lineages.

Hee et al*! proposed IL10 to be controlled at the transcriptional
level, most likely by regulatory sequences present in the promoter
region of the IL10 gene, whereas their binding might be influenced
by polymorphisms in these sites, affecting IL-10 production. In this
study carriers of the SNPs, of which 5 were located in the promoter
region, showed no significant changes in IL-10 mRNA levels and
protein secretion. In line with our findings, Rees et al*? reported
no consistent effect of the IL-10 genotype on IL-10 production.
Moreover, Hayden et al* did not observe an association between
ILI0 promoter SNPs and IL-10 production in house dust mite—
stimulated PBMCs of 11-year-old children, yet they observed an
association of /L10 SNPs with Ty2 cytokine levels, indicating a
pivotal role for IL-10 in the control of Ty2 cytokine secretion. Al-
though IL10 SNPs were associated with increased Ty2 levels in
their study, we observed a decrease in IL-5 but not IL-13 levels
for carriers of most of the investigated /10 SNPs. Potential differ-
ences might be due to the assessment at different times of immune
maturation and thus different influences over time.
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Intrauterine Treg cell development might already be affected in
carriers of /L10 polymorphisms. For example, one could imagine
that binding of a transcription factor, such as activator protein 1,
which is both relevant for activation of the IL-10 promoter and
also for Treg cell regulation,‘m’45 might be modulated. However,
the exact underlying mechanism needs to be determined.

To date, conflicting results regarding IL10 SNPs and their asso-
ciation with asthma or atopy were reported. In our study the
majority of ILI0 SNPs presented as risk factors for AD, wheeze,
or symptoms of AD, wheeze, or both. Bossé et al'® observed an as-
sociation with adult asthma in the Canadian Saguenay-Lac-Saint-
Jean study population for 5 ILI0 SNPs, including rs1800871,
which we assessed, whereas we did not find an association with
any outcome at age 3 years. In the Childhood Asthma Management
Program study population and in Costa Rican children, homozy-
gous carriers of the minor allele rs3024496 were reported to have
augmented levels of IgE and increased risk of occurrence and fre-
quency of asthma at high levels of dust mite exposure.'” In this
study population we found a higher prevalence of AD, wheeze,
or both for homozygous carriers of 2 SNPs from LD block 3, in-
cluding SNP rs3024496.

Moreover, the minor allele of r$3024498 was described as a risk
allele for childhood asthma in the Canadian Asthma Primary
Prevention Study (CAPPS) study population and presented as a
risk factor for wheeze and AD in our study, whereas the same allele
was observed to be protective in children of the Study of Asthma
Genes and the Environment cohort, and no association with
asthma was observed within the Saguenay-Lac-Saint-Jean popu-
lation and a German asthma family study.13 Although no associa-
tion with AD was found for several /L0 polymorphisms,*® Sohn
et al*’ showed an association for rs1800871 and rs1800872 with
ADin children. In our study we did not find any association for car-
riers of the rs180871 SNP with the development of atopic diseases
until age 3 years. It is interesting that the /10 SNPs presented as
risk factors for both AD and wheeze, 2 potentially distinct dis-
eases. Conflicting results about the association of polymorphisms
with a disease outcome might result from differences in time of
analysis, different assessment of the clinical phenotype, or failure
to model gene-environment interactions adequately.'?

It needs to be examined in the further follow-up of this and
other studies whether these immune phenotypes result in asthma,
which cannot be diagnosed by using objective parameters at age
3 years, or whether these children might be protected.

Because carriers of 6 IL10 SNPs were associated with clinical
outcomes at age 3 years, one could speculate that there exists a
high-risk haplotype. However, carriers of the haplotype contain-
ing all 6 minor alleles associated with AD, wheeze, or symptoms
of AD, wheeze, or both for carriers of the single SNPs were not
associated with these outcomes. This might be explained by the
higher number of heterozygous SNP carriers in the haplotype
analysis, of which the majority showed a lower prevalence of
wheeze and AD than homozygous SNP carriers.

The diplotype analysis showed that the distal promoter SNPs
rs10494879 and/or rs1800890 (block 1) might be involved in the
development of AD and that the SNP rs3024498 (block 4), the
deletion rs79309463, or both might be involved in the develop-
ment of wheeze in childhood. However, these 2 homozygous
SNP/deletion genotype combinations alone did not occur within
our study population, and thus their single effects cannot be
disentangled. Additionally, prevalences of both SNPs are low, and
therefore data need to be interpreted with caution.
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Although impaired IFN-vy secretion at 3 months was associated
with increased risk of recurrent wheeze during the first year,48 no
association between IFN-y levels in cord blood and wheeze at age
1 year was found by Guerra et al*® and Ly et al* and within our
study for wheeze up to 3 years of age. Additionally, there was no
association of IFN-vy levels and AD within the first 3 years of life.

We performed a stratified analysis for maternal atopy because it
was shown to be relevant for Treg cell numbers and function.®
Additionally, an influence of TLR polymorphisms on neonatal
Treg cells was shown by our group, depending on the maternal
atopy status.>” For the investigated /L10 polymorphisms, stratify-
ing for maternal atopy partly affected the observed cytokine
secretion or Treg cell marker gene expression. The effect of in-
creased IFN-vy secretion by SNP carriers was primarily influenced
by atopic mothers, whereas we previously reported lower IFN-y
levels for CBMCs of atopic mothers, not taking the genotype
into account.?® This might point to an immunomodulatory effect
through maternal atopy; however, the mechanisms are still not un-
derstood. An important point that needs to be considered is that
results were not adjusted for multiple testing. It did not seem ad-
equate for this study because the measurement of immunologic
data in relation to the /L10 SNPs was exploratory, the immuno-
logic data were highly correlated, and the focus in this article
was not on the SNP analysis per se. Consequently, the results
require further replication in other studies.

However, we believe that the strength of this study is a detailed
investigation of the immune system in relation to the /L0 geno-
types at the earliest possible time point, namely in cord blood.
Moreover, we observed an effect on wheeze and atopy during
the first 3 years. Finally, we will be able to follow these children
to precisely assess atopic phenotypes until school age, including
wheeze during later childhood and childhood asthma.

‘We thank the families for their participation in the study and midwives and
doctors of the gynecology department for taking the cord blood samples. We
thank Isolde Schleich for excellent technical assistance and Martin Depner for
help in genotyping issues.

Clinical implications: These data support a critical role of IL10

polymorphisms for early immune maturation and potentially
for the development of AD and wheeze in childhood.
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Table E1: Gene expression of Forkhead-Box-Protein P3 (FOXP3), Glucocorticoid-induced TNFR-related protein (GITR) and Lymphocyte-

activation gene 3 (LAG3) stratified for maternal atopy (raw data).

Forkhead box P3 (FOXP3)

L D-Block/SNP CBMCsall CBM Cs of non-atopic mothers CBM Cs of atopic mothers
Stimulation Genotype | 1.Q Med 30Q p(KW)| 1.Q0 Med 30Q pKW)| 1Q Med 30 pKW)
rs79309436 Act
WT 14.09 1409 17.58 1409 16.15 17.75 14.09 1409 16.70
u HT 1409 1670 1788 024 | 1588 17.08 1850 033 | 1409 1507 1685 0.7
SNP 1409 1630 16.85 14.09 16.30 16.85 14.09 16.30 18.60
WT 1015 1220 13.80 1055 1253 1435 9.18 1098 12.28
PHA HT 1050 1268 1470 038 | 11.05 1343 1470 065 | 1005 1143 1358 0.05
SNP 1095 1328 15.75 9.80 1095 14.05 1250 1575 16.50
WT 1255 1520 16.15 13.95 1540 16.35 1240 1435 15.95
LpA HT 1470 1585 1620 027 | 1515 16.00 1640 034 | 1180 1448 1570 0.52
SNP 1490 1598 17.08 15.00 16.10 17.20 1480 1588 16.95
WT 1298 1473 15.80 13.75 15.00 16.00 1210 1378 14.90
Ppg HT 1410 1538 1660 018 | 1420 1540 1665 056 | 1270 1500 1580 0.20
SNP 1545 1570 15.90 1120 1590 16.60 1545 1558 15.70
WT 1248 1440 1645 13.00 1495 17.30 1160 1320 15.90
D HT 12,70 1460 1680 059 | 1270 1550 1680 099 | 1270 1390 1590 0.21
SNP 1430 16.30 16.85 1430 1430 14.30 16.30 1658 16.85
rs10494879 Act
WT 1409 1409 17.75 14.09 1452 1825 1409 1409 17.10
u HT 1409 1633 1755 033 | 1530 17.08 1825 024 | 1409 1409 1650 0.70
SNP 1409 1630 17.15 1409 16.30 17.10 1409 1630 17.20
WT 9.78 11.80 13.70 1055 1253 14.60 910 1020 12.85
PHA HT 1095 1243 1405 052 | 1225 1330 1440 024 | 1090 1110 1210 0.07
SNP 10.00 1243 14.85 8.80 1095 14.05 1250 15.00 15.75
WT 1240 1500 16.10 13.95 15.38 16.40 1225 1400 15.95
LpA HT 1435 1565 1620 028 | 1498 1590 1628 049 | 1255 1460 1595 0.70
SNP 1480 16.15 16.95 15.00 16.60 17.00 1318 1548 16.55
WT 1295 1460 15.90 1390 15.05 16.20 11.85 1323 15.00
Ppg HT 1393 1493 1578 025 | 1420 1530 1600 060 | 1270 1475 1570 031
SNP 1545 1590 16.65 1590 16.60 16.65 13.75 1558 16.33
WT 11.75 1378 17.00 1320 1445 1755 1120 11.80 14.95
D HT 1420 1560 1620 066 | 1195 1560 1620 059 | 1460 1535 1660 0.10
SNP 12,70 1430 16.30 12,70 1350 14.30 1220 16.30 16.85
rs1800890 Act
Block1 WT 1409 1409 1775 016 | 1409 1495 1825 023 | 1409 1409 1710 0.69
u HT 1409 16.70 17.40 1570 17.05 1835 14.09 1507 16.70




SNP 1409 1630 17.15 14.09 16.30 17.10 14.09 1630 17.20
WT 1010 1235 13.80 0.70 11.00 12.73 1450 0.35 9.10 1053 1285 0.02
PHA HT 10.90 1240 14.05 10.70 1330 14.70 1090 11.08 12.10
SNP 10.38 1248 14.85 8.80 1095 14.05 1250 15.00 15.75
WT 1240 15.20 16.10 0.13 14.65 1540 16.40 0.67 12.25 14.00 15.70 0.16
LpA HT 1470 15.80 16.20 1495 15.85 16.20 1430 15.20 16.48
SNP 1490 16.38 16.98 15.00 16.60 17.00 1480 16.15 16.95
WT 1295 1480 15.85 0.23 1440 1530 16.10 0.85 1150 1295 15.00 0.04
Ppg HT 14.08 1493 15.90 1410 15.00 16.15 14.05 14.80 15.70
SNP 1545 1590 16.65 1190 16.25 16.65 1545 1570 16.95
WT 11.75 1385 17.00 0.83 13.20 1515 1755 0.50 11.20 11.80 14.95 0.09
D HT 12.70 15.00 16.20 12.33 1535 16.10 13.20 14.70 16.60
SNP 13.65 15.30 16.58 13.00 13.65 14.30 16.30 16.58 16.85
rs1800871 Act
Block 2 WT 14.09 16.15 17.40 1409 16.35 17.40 14.09 14.09 17.40
U HT 1409 16.33 17.80 0.33 14.09 17.30 18.65 0.24 14.09 14.09 16.60 0.41
SNP 14.09 14.09 14.95 14.09 14.09 14.95 14.09 14.09 14.09
WT 10.13 1240 14.00 1013 12.68 14.00 10.05 11.60 14.30
PHA HT 1030 1238 14.30 0.90 1230 13.80 15.10 0.23 9.25 1020 11.95 0.47
SNP 1055 11.20 15.05 1055 13.00 15.05 10.85 11.03 11.20
WT 1340 1540 16.25 1430 1555 16.35 12.98 15.00 16.20
LpA HT 14.00 15.00 16.05 0.92 15.00 1595 17.25 0.39 11.20 1345 14.25 0.10
SNP 1240 1480 16.10 1395 14.80 16.10 1240 14.20 16.00
WT 13.18 15.05 15.95 1410 1530 16.00 1250 1480 15.70
Ppg HT 13.80 1470 15.90 0.80 1468 15.83 16.73 0.30 1143 1310 14.80 0.32
SNP 1350 13.90 15.00 1313 1390 16.28 1350 1425 15.00
WT 13.00 1445 16.30 13.00 1425 16.20 1310 1470 16.30
D HT 11.70 1560 17.20 0.53 1560 17.10 17.70 0.02 10.85 11.75 14.95 0.41
SNP 13.00 1350 14.20 1248 1325 13.85 14.60 14.60 14.60
fd
WT 6.21 1769 51.10 7.09 1896 48.62 459 1437 5578
PHA HT 440 1692 34.30 0.22 3.83 1238 3315 0.19 11.71 2425 28.62 0.73
SNP 38 741 1162 386 6.06 1162 741 842 944
WT 161 291 459 187 314 459 124 287 444
LpA HT 1.87 414 650 0.04 207 414 650 0.06 187 476 10.12 0.26
SNP 027 111 322 110 111 132 027 175 322
WT 165 329 6.02 192 414 586 127 301 6.28
Ppg HT 303 429 6.9 0.02 400 571 7.09 0.02 142 313 661 0.23
SNP 115 138 1.87 121 157 244 053 102 150
WT 1.04 206 519 161 213 6.68 100 185 476
D HT 062 154 524 0.79 047 119 162 0.11 062 506 944 0.51
SNP 150 168 213 159 190 327 070 070 0.70
rsl878672 Act




Block 3 WT 14.09 1409 17.93 1409 1452 1848 1409 14.09 16.60
U HT 1409 1650 17.40 1475 1690 1740 071 | 1409 1504 1715 050
SNP 1409 1630 17.63 028 | 1409 1698 17.90 1409 1507 1745
WT 1020 1240 13.80 1140 1290 15.05 925 1053 1285
PHA HT 1060 1238 14.05 1060 1268 1430 0.62 953 1148 1203 018
SNP 1020 1245 1470 094 930 1260 14.20 1095 1245 15.00
WT 1240 1525 16.10 1465 15.60 16.50 11.75 1293 15.70
LpA HT 1433 1553 16.15 1480 1575 1615 088 | 1400 1448 1595 0.38
SNP 1340 1563 16.60 054 | 1500 15.85 16.60 1340 1480 16.15
WT 13.00 1490 16.10 1405 1585 16.30 12.35 1350 15.00
Ppg HT 13.93 1480 15.78 1420 1505 16.00 080 | 1150 1440 1480 0.17
SNP 1500 1550 16.60 046 | 1510 1550 16.60 13.75 1558 16.33
WT 1180 1413 16.30 1340 1470 17.60 11.03 1175 14.78
D HT 1195 1560 16.90 1195 1560 1680 0.70 | 1480 1660 16.90 0.07
SNP 1305 1445 1625 072 | 1300 1430 16.20 1310 1460 16.30
fd
WT 400 1171 3091 322 626 27.86 9.44 1987 3091
PHA HT 721 1870 4371 061 746 1870 4190 011 450 1669 5578 0.60
SNP 546 1482 4222 1021 3231 4151 311 881 6135
WT 132 411 524 132 450 528 156 322 506
LpA HT 177 314 484 0.79 187 294 492 0.67 168 336 476 0.84
SNP 146 265 425 146 246 425 161 283 314
WT 180 303 492 205 303 524 150 322 444
Ppg HT 215 414 650 0.75 283 414 650 0.92 087 382 691 0.96
SNP 137 301 741 137 45 741 140 232 649
WT 103 19 4.89 103 162 213 273 506 842
D HT 062 133 561 0.81 073 146 6.68 0.09 062 107 162 0.27
SNP 143 237 385 262 361 4.00 028 18 370
rs1800893 Act
Block 3 WT 1409 1409 1810 1409 14.09 1848 1409 1409 16.60
U HT 1409 1620 1740 049 | 1442 1655 1740 076 | 1409 1409 1670 0.75
SNP 1409 1630 17.30 1409 16.85 17.30 1409 1507 1745
WT 10.20 1265 14.00 11.40 1290 15.05 935 1053 1295
PHA HT 10.33 1223 1400 080 | 1035 1265 1405 0.58 990 1105 1195 0.19
SNP 10.58 1240 14.85 9.80 1235 14.05 1095 1245 15.00
WT 12.40 1480 16.25 1395 1538 16.50 11.80 1293 1548
LpA HT 1425 1540 1615 052 | 1470 1555 1615 046 | 1225 1435 1595 040
SNP 1340 1570 16.95 1500 1640 17.00 1340 1480 16.15
WT 1305 1460 16.10 13.75 1585 16.30 11.85 1350 15.00
Ppg HT 1380 1480 1545 046 | 1420 1500 1570 0.76 | 1150 1405 1480 0.18
SNP 1250 15.70 16.65 11.90 1590 16.65 13.75 1558 16.33
WT 11.88 13.78 16.90 13.00 1420 17.60 10.85 11.75 14.95
D HT 13.05 1555 16585 071 | 1270 1550 1680 089 | 1480 16.60 1690 0.12




SNP 13.10 1445 16.20 13.00 1430 16.20 13.10 1460 16.30
fd
WT 386 11.62 3091 322 626 1545 1058 19.87 29.77
PHA HT 734 2007 4773 029 746 2111 4525 0.0 459 1824 5021  0.66
SNP 537 1369 39.94 6.96 1955 39.10 311 881 6135
WT 132 397 528 132 427 528 171 322 617
LpA HT 168 314 489 041 137 273 524 0.36 168 358 489 0.70
SNP 141 214 314 141 180 246 161 283 314
WT 180 303 476 187 301 492 150 322 472
Ppg HT 230 414 650 0.47 283 414 650 0.32 087 262 691 0.96
SNP 132 174 459 132 174 459 140 232 649
WT 127 213 482 103 168 213 476 506 944
D HT 067 154 413 0.72 073 161 6.68 0.22 0.62 107 162 0.24
SNP 100 206 4.00 213 400 1345 028 18 370
rs3024496 Act
Block 3 WT 14.09 1409 1743 1409 14.09 1840 1409 1409 1534
U HT 1409 1650 1760 009 | 1503 1698 1755 031 | 1409 1409 1760 0.37
SNP 1409 16.18 17.20 1409 16.30 17.10 1409 16.05 17.20
WT 10.20 1220 13.60 11.40 1280 15.05 925 1085 1285
PHA HT 1035 1240 1405 090 | 1060 1270 1430 0.59 815 1090 1210 017
SNP 1020 1215 14.70 880 1095 14.05 11.00 1230 15.00
WT 1205 1465 16.00 1395 1535 16.40 11.20 1240 15.70
LpA HT 1448 1548 1615 019 | 1480 1565 1615 088 | 1425 1460 1595 0.16
SNP 1298 1535 16.40 12.40 1560 16.60 1340 1525 16.15
WT 12.40 1405 15.90 1340 15.38 16.50 11.85 1295 15.00
Ppg HT 1395 1483 1578 045 | 1420 1510 1600 098 | 1295 1475 1480 0.15
SNP 1250 1545 16.60 11.90 1550 16.60 1405 1545 15.70
WT 11.80 1350 14.95 1320 1413 1755 11.03 1175 14.78
D HT 1195 1540 1690 061 | 1195 1560 1680 0.73 | 1320 1480 1690 011
SNP 1305 1445 16.25 1285 1365 15.25 1315 1525 1645
rs3024498 Act
Block 3 WT 14.09 1442 1758 1409 1635 17.75 1409 14.09 16.90
U HT 1409 1613 1735 048 | 1409 1690 1835 081 | 1409 16.00 1650 0.49
SNP 1409 16.30 18.60 1519 16.58 18.00 1409 16.30 18.60
WT 10.15 1210 13.60 1055 1265 14.05 910 1090 1210
PHA HT 1095 1268 1470 029 | 1105 1313 1470 083 | 1095 1218 1500 011
SNP 1095 1250 14.35 10.38 1250 14.20 1215 1250 15.75
WT 1248 1518 16.15 1430 1540 16.15 1240 1418 15.95
LpA HT 1495 1590 1640 023 | 1500 1598 1650 037 | 1443 1515 1593 0.76
SNP 1470 1500 16.95 1500 1585 17.20 13.13 1475 15.88
WT 12.98 1468 15.80 13.75 1490 16.00 1210 13.78 14.90
Ppg HT 1500 1570 16.65 004 | 1500 1558 1665 035 | 1475 1575 1638 0.13
SNP 1353 1548 15.80 13.35 1570 16.25 1353 1523 1558




WT 1195 1413 16.30 13.00 1445 1730 11.60 1320 15.90
D HT 1320 1555 1680 050 | 1345 1555 1650 083 | 1320 1520 1720 034
SNP 1430 1545 16.85 1430 1580 17.30 1340 1545 16.58
Glucocorticoid-induced TNFR-related protein (GITR)
rs79309463 Act
WT 1428 1428 17.35 1428 1640 17.65 1428 1428 16.15
U HT 1428 1625 1810 005 | 1530 1685 1830 016 | 1428 1527 1715 035
SNP 1428 1578 17.80 1428 1640 17.95 1428 1515 17.80
WT 10.20 1280 15.10 10.60 1340 15.15 945 1155 15.05
PHA HT 1080 1320 1525 067 | 11.50 14.00 1555 0.82 948 1258 1380 040
SNP 12.70 1345 16.20 10.80 12.70 16.40 13.30 1360 16.20
WT 1345 1525 16.80 1345 1530 16.75 1355 1510 17.40
LpA HT 1465 1600 1710 030 | 1480 1590 1710 036 | 1465 1615 16.75 0.85
SNP 1563 1645 17.78 1575 17.08 18.40 1550 16.33 17.15
WT 12,70 1500 15.95 1310 1485 1575 1230 1520 16.50
Ppg HT 1403 1550 1610 030 | 1410 1555 1600 032 | 1295 1550 16.70 0.64
SNP 1450 1500 15.85 1150 15.85 18.00 1450 14.75 15.00
WT 12.00 1410 16.50 12.00 1550 16.70 12.00 1245 16.20
D HT 1260 1540 1620 0.79 | 1260 1540 1620 099 | 1260 1570 1720 0.76
SNP 1480 1490 15.50 1550 1550 15.50 14.80 1485 14.90
rs10494879 Act
WT 1428 1428 17.35 1428 1575 1745 1428 1428 17.10
u HT 1428 16.17 1810 021 | 1560 1730 1810 006 | 1428 1428 1635 0.71
SNP 1428 1570 17.33 1428 1640 17.90 1428 1515 16.25
WT 1015 1268 15.15 1055 1268 15.65 945 1395 15.10
PHA HT 1090 1353 1490 1.00 | 1238 1390 1548 0.35 948 1128 1310 0.13
SNP 1138 1300 1545 790 1195 15.60 13.30 1360 15.30
WT 1345 1510 16.85 1345 1525 16.85 1355 1510 17.40
LpA HT 1500 1600 1695 040 | 1510 1595 1710 040 | 1298 1613 16.78 0.76
SNP 1465 16.00 17.15 1145 16.00 16.30 15.08 16.33 17.45
WT 1230 1470 16.00 1310 1465 1545 1230 1520 16.50
Ppg HT 1395 1530 1590 025 | 1423 1528 1598 018 | 1295 1533 1550 0.93
SNP 1465 1545 16.20 1465 1593 16.20 1475 1503 16.03
WT 1215 1390 16.40 1250 1550 17.00 11.73 1238 14.80
D HT 1330 1600 1635 053 | 11.60 1580 1620 077 | 1620 1620 1820 0.15
SNP 1480 1490 15.20 12.60 14.05 15.50 1480 1490 15.20
fd
WT 246 9.66 28.46 291 837 19.23 070 1375 2846
PHA HT 354 1521 4536 0.36 297 1058 4081 047 | 1026 2798 4990 0.06
SNP 265 415 3741 293 1300 8334 193 303 361
WT 132 246 486 178 273 510 095 150 293
LpA HT 087 168 566 0.48 127 168 566 0.69 057 221 767 0.45
SNP 077 154 3.03 152 230 712 056 078 118




WT 113 395 746 212 444 7.46 057 395 521
Ppg HT 230 352 6.9 0.12 242 468 7.04 0.12 180 249 386 0.89
SNP 077 152 325 097 163 325 059 1.08 427
WT 131 3.02 486 093 162 3.86 301 440 6.92
D HT 0.86 283 853 0.33 097 414 888 0.52 084 087 7.73 0.09
SNP 0.65 127 187 187 254 321 053 065 127
rs1800890 Act
Block 1 WT 1428 1428 17.35 1428 16.08 17.48 1428 14.28 16.63
U HT 1428 16.20 18.10 0.03 1530 16.70 18.30 0.08 1428 1514 16.60 0.51
SNP 1428 1570 17.33 1428 16.40 17.90 1428 15.15 16.25
WT 1040 1285 15.15 11.15 1313 15.60 9.20 1223 15.10
PHA HT 11.25 13.15 15.13 0.97 1150 13.80 15.40 0.54 11.00 12.05 13.10 0.39
SNP 1050 13.00 15.45 790 1195 15.60 13.30 13.60 15.30
WT 1355 1525 16.85 1420 15.28 16.85 1355 15.05 17.40
LpA HT 14.65 15.95 16.80 0.58 1485 15.88 17.03 0.80 1095 16.10 16.75 0.34
SNP 1550 16.25 17.15 11.65 16.00 16.30 1550 1715 17.75
WT 13.10 1485 16.00 1320 14.78 15.75 11.90 1515 16.50
Ppg HT 1405 1530 15.90 0.53 1395 1525 15.90 0.71 1455 1533 1550 0.76
SNP 1450 1543 16.20 1150 15.85 16.20 1450 15.00 17.00
WT 12.38 14.05 16.40 12.60 1550 17.00 11.73 1238 14.80
D HT 12.60 15.80 16.20 0.56 12.10 15.60 16.10 0.39 1520 16.20 16.20 0.28
SNP 11.25 1485 15.20 7.70 1160 1550 1480 1485 14.90
rs1800871 Act
Block 2 WT 1428 1585 17.60 1428 16.40 17.95 1428 1428 16.35
U HT 1428 1593 17.70 0.54 1428 16.63 18.05 0.53 1428 1428 17.35 0.63
SNP 1428 1428 16.30 1428 1519 16.50 1428 1428 14.28
WT 10.20 1280 15.05 1055 13.00 1543 945 1280 1455
PHA HT 10.80 13.88 15.40 0.54 12.85 14.20 15.40 0.48 10.33 1353 15.35 0.27
SNP 9.10 1255 16.50 11.15 1390 16.50 9.10 9.0 9.10
WT 13.90 1555 16.95 1320 1555 16.92 1435 15.80 17.15
LpA HT 15.10 1595 16.63 0.78 1518 15.95 16.63 0.72 1355 16.15 17.40 0.68
SNP 1345 1370 17.00 1215 1523 17.35 13.70 13.70 13.70
WT 12.70 15.00 16.00 13.83 14.93 16.00 1250 15.05 15.50
Ppg HT 1450 1525 15.90 0.61 1470 1530 15.75 0.65 1295 1525 16.70 0.83
SNP 13.65 1483 16.20 1320 14.65 15.90 1445 1548 16.50
WT 12.30 15.00 16.20 1250 1540 16.20 1230 1485 16.20
D HT 15.00 16.05 17.20 0.10 1580 16.10 17.20 0.07 1090 1455 18.20 0.98
SNP 12.00 13.80 14.00 11.08 13.00 15.30 13.80 13.80 13.80
rsl878672 Act
Block 3 WT 1428 1428 16.90 1428 1515 17.45 1428 1428 16.15
U HT 1428 16.13 18.00 0.17 1530 16.70 18.10 0.20 1428 1428 17.10 0.68
SNP 1428 1630 17.85 1428 16.63 17.95 1428 1472 16.48
WT 1040 13.03 15.60 10.88 13.03 16.20 10.15 1395 15.10




PHA HT 10.80 13.70 15.25 0.94 1150 1390 15.25 0.78 9.08 1218 13.95 0.58
SNP 10.80 1310 15.10 9.35 1275 1535 11.00 1330 1455
WT 1345 1525 16.90 13.83 1533 16.88 12.85 1570 17.40
LpA HT 1435 15.80 16.75 0.82 1480 15.80 16.95 0.83 1395 1555 16.42 0.61
SNP 14.65 15.75 16.80 11.65 1575 16.25 1490 16.75 17.15
WT 1410 15.15 16.10 13.10 14.70 15.75 1478 15.68 16.55
Ppg HT 13.83 1493 15.90 0.48 1395 15.00 15.90 0.58 1230 14.05 15.35 0.37
SNP 14.65 1550 16.00 1465 15.78 16.00 15.00 1530 15.50
WT 12.00 1395 16.20 1250 15.00 16.60 11.18 12.63 15.00
D HT 1245 1580 16.50 0.65 1330 1590 16.60 0.96 1245 15.80 16.20 0.52
SNP 1250 15.05 16.20 12.60 1550 16.20 1240 1490 16.20
fd
WT 246 837 1752 263 730 1378 057 1375 1752
PHA HT 279 1307 4222 0.39 348 1151 4222 0.21 190 24.67 39.20 0.64
SNP 293 7.21 4850 450 12.08 7258 193 361 28.46
WT 119 246 344 148 251 318 034 178 389
LpA HT 123 174 566 0.72 141 200 5.66 0.80 094 128 1062 0.51
SNP 0.77 157 5.66 157 345 6.19 065 078 157
WT 093 270 521 207 386 6.06 025 073 4.69
Ppg HT 208 4.02 837 0.06 187 528 846 0.31 238 386 598 0.26
SNP 0.97 246 528 146 290 5128 059 180 299
WT 113 3.02 578 111 283 386 406 692 877
D HT 0.87 162 414 0.84 079 154 729 0.35 087 246 356 0.29
SNP 096 254 830 187 321 888 053 127 7.73
rs1800893 Act
Block 3 WT 1428 1428 17.35 1428 1428 17.45 1428 1428 16.15
U HT 1428 1598 17.70 0.42 1472 16.17 17.98 0.31 1428 1428 17.10 0.76
SNP 14.28 16.25 17.80 1428 16.85 17.95 1428 14.72 16.48
WT 1055 13.28 15.88 10.88 12.83 16.20 1050 15.05 15.60
PHA HT 10.00 1330 14.90 0.77 10.80 13.75 15.25 0.92 8.65 1155 13.10 0.16
SNP 10.90 1295 14.93 10.80 12.70 15.60 11.00 1330 1455
WT 1345 15.68 17.00 1345 1540 16.90 1510 16.85 17.40
LpA HT 1420 1540 16.70 0.71 1420 1540 16.75 0.97 1395 1555 1642 0.41
SNP 1478 16.00 16.98 11.65 1575 16.30 1490 16.75 17.15
WT 13.65 1523 16.30 1310 14.70 15.75 1525 16.30 16.60
Ppg HT 13.75 1470 15.65 0.36 1395 14.85 15.90 0.64 1230 1350 15.35 0.11
SNP 14.65 1550 16.00 13.08 15.78 16.10 15.00 15.30 15.50
WT 11.88 14.05 16.40 12.00 14.00 16.60 1090 1355 16.20
D HT 12.60 15.80 16.50 0.62 12.60 15.60 16.50 0.80 1245 15.80 16.20 0.87
SNP 1240 15.05 16.20 7.70 1550 16.20 1240 1490 16.20
rs3024496 Act
Block 3 WT 1428 14.28 16.65 1428 1428 17.17 1428 1428 14.28
U HT 1428 16.30 18.05 0.04 1530 16.70 18.10 0.10 1428 1428 17.70 0.47




SNP 1428 16.00 16.85 1428 1625 17.95 1428 1515 16.35
WT 1015 1268 15.60 10.60 1280 16.25 920 1223 15.10
PHA HT 1080 1375 1500 091 | 1150 1380 1525 0.85 945 1280 1480 0.79
SNP 10.80 1295 15.25 790 1275 15.60 1128 1320 1453
WT 1250 1525 17.00 1345 1533 16.85 1285 1570 17.40
LpA HT 1420 1563 1675 0.83 | 1480 1578 1695 068 | 1338 1468 1642 0.46
SNP 1465 1575 16.80 1145 1560 16.25 1490 1643 17.15
WT 1310 1490 16.00 1255 1468 15.60 1445 1525 16.50
Ppg HT 1375 1500 1590 057 | 1395 1500 1590 055 | 11.70 1408 16.03 0.63
SNP 1450 1540 15.90 13.08 15.78 1595 1450 1518 15.50
WT 12,00 1380 16.10 1225 1390 16.35 1118 1263 15.00
D HT 1230 1580 1650 0.67 | 13.30 1590 1660 065 | 1230 1245 1580 0.52
SNP 1250 1505 16.20 10.15 14.05 15.85 13.60 15.05 16.20
rs3024498 Act
Block 4 WT 1428 1428 1745 1428 1650 17.90 1428 1428 16.15
u HT 1428 1615 1795 044 | 1428 1617 1810 073 | 1428 1428 1635 049
SNP 1428 1640 17.95 1534 1717 17.95 1428 1515 17.80
WT 1040 1280 15.05 10.60 1283 15.15 945 1218 15.05
PHA HT 1020 1365 1530 060 | 1280 14.00 1555 0.71 950 1165 1450 0.65
SNP 12,70 1330 15.10 11.75 1390 15.75 13.10 13.30 13.60
WT 1350 1528 16.83 13.90 1530 16.75 1355 1560 17.40
LpA HT 1480 1580 1760 040 | 1480 1580 1760 035 | 1298 1558 16.95 0.90
SNP 1550 16.00 17.15 1575 16.00 18.40 15.08 16.13 16.95
WT 12,70 1485 15.65 1310 14.70 1555 1230 1520 16.50
Ppg HT 1430 1580 1685 006 | 1430 1580 16.70 0.07 | 1423 1610 1685 043
SNP 1475 1528 15.90 13.68 1590 16.98 1475 1503 15.28
WT 12.00 1400 16.20 12.00 1550 16.60 12.00 1245 16.20
D HT 1260 1520 1620 055 | 1380 1520 16.00 057 | 10.00 1410 1820 0.66
SNP 1490 1535 16.20 1550 16.35 17.20 1485 1505 15.70
L ymphocyte-activation gene 3 (LAG3)
rs79309436 Act
WT 1593 1593 19.00 1593 1750 19.30 1593 1593 18.05
U HT 1593 1880 1945 006 | 1750 1900 1955 023 | 1593 1679 1925 0.28
SNP 1593 1855 18.95 1593 18.75 18.95 1593 1835 21.80
WT 870 1110 13.05 870 1110 1355 840 1135 13.05
PHA HT 920 1115 1375 095 9.80 1150 1375 071 743 903 1313 033
SNP 995 1128 12.10 770 995 1205 1050 1210 16.55
WT 1450 16.60 1845 1470 16.90 1853 1420 16.30 17.90
LpA HT 16.30 1780 1930 008 | 1675 1810 1930 020 | 1455 1630 1655 0.33
SNP 1718 1835 20.05 1715 18.33 19.50 1720 1890 20.60
WT 1460 16.67 17.60 1475 16.80 17.80 1418 1642 17.58
Ppg HT 16.13 1805 1860 006 | 1645 1815 1860 012 | 1478 1645 1890 0.63
SNP 16.20 16.75 17.75 10.70 17.75 19.20 16.20 16.48 16.75




WT 13.45 1525 18.00 1410 1565 19.20 13.03 1443 17.33
D HT 13.70 1700 1850 055 | 1370 1710 1850 093 | 1363 1575 1830 051
SNP 16.30 16.90 17.90 1690 16.90 16.90 1630 1710 17.90
rs10494879 Act
WT 1593 1593 19.15 1593 16.80 19.30 1593 1593 19.00
U HT 1593 1805 1920 034 | 1705 1875 1950 052 | 1593 1593 1805 0.37
SNP 1593 1855 1955 1593 18.75 19.40 1593 1835 19.70
WT 870 1110 1295 9.05 11.00 13.68 828 1095 1248
PHA HT 945 1088 1333 097 958 1148 1338 0.37 785 955 1253 027
SNP 845 1080 12.68 6.05 995 1205 1050 1210 16.55
WT 1420 16.55 18.00 1430 16.68 19.05 1420 1640 17.80
LpA HT 1620 1730 1890 025 | 1630 1750 1890 056 | 1473 1630 1780 0.39
SNP 1490 1835 2045 1490 1833 19.90 1588 1883 20.53
WT 1430 16.75 1755 1550 16.90 17.80 1405 1642 1755
Ppg HT 1480 1665 1830 035 | 1613 16.60 1825 035 | 1475 1690 1920 0.66
SNP 16.20 17.75 18.60 17.75 1860 19.20 1565 1648 17.68
WT 1358 15.38 18.50 1455 1565 19.40 13.00 1425 17.75
D HT 13.78 1690 1790 091 | 1295 1700 1790 074 | 1460 1610 1690 0.63
SNP 1540 16.30 16.90 13.70 1530 16.90 1540 16.30 17.90
rs1800890 Act
Block1 WT 1593 1593 19.05 1593 16.93 19.20 1593 1593 19.00
U HT 1593 1835 1945 014 | 1720 1880 1955 035 | 1593 16.79 1900 0.36
SNP 1593 1855 19.55 1593 18.75 19.40 1593 1835 19.70
WT 9.03 1125 13.03 940 11.38 1355 840 1135 1295
PHA HT 945 1128 1413 093 950 1145 1450 0.36 885 945 1140 0.28
SNP 868 10.80 12.68 6.05 995 1205 1050 1210 16.55
WT 1490 16.55 18.00 1490 16.80 19.15 1420 16.13 17.80
LpA HT 1620 1750 1905 014 | 1650 17.78 1898 056 | 1405 1630 1905 0.13
SNP 17.15 1950 20.45 1490 1833 19.90 1720 2045 20.60
WT 1550 16.80 17.80 1555 17.05 17.98 1405 1642 1755
Ppg HT 1510 1690 1830 047 | 1610 16.80 1830 083 | 1475 1725 1920 047
SNP 16.20 17.75 18.60 11.85 18.18 19.20 16,20 16.75 18.60
WT 1400 1538 1850 1490 1565 19.40 13.00 1425 17.75
D HT 13.70 1690 1790 088 | 1333 1705 1820 062 | 1540 1610 1690 054
SNP 14.88 16.60 17.40 1345 1518 16.90 1630 1710 17.90
rs1800871 Act
Block 2 WT 1593 1765 19.20 1593 1855 19.20 1593 1593 19.08
U HT 1593 1788 1950 028 | 1593 1868 2050 011 | 1593 1593 1900 0.27
SNP 1593 1593 17.00 1593 16.36 17.20 1593 1593 15.93
WT 920 1115 1295 945 1115 1235 880 10.85 1313
PHA HT 10.15 1148 1375 043 | 1023 1178 1460 0.33 885 1135 1200 0.24
SNP 755 970 1450 850 10.28 14.50 510 510 510
WT 1573 17.18 19.05 1590 17.23 18.98 1563 16.75 19.23




LpA HT 1528 17.23 18.33 0.16 16.00 17.75 1943 0.29 1393 16.18 17.20 0.29
SNP 1230 1545 16.55 13.15 1545 16.55 11.35 13.88 16.40
WT 1550 16.75 18.10 16.10 16.80 18.10 1510 16.70 17.80
Ppg HT 16.15 17.40 18.15 0.32 16.45 17.80 18.20 0.59 1430 17.20 17.85 0.09
SNP 12.70 14.05 18.65 14.05 15.60 18.65 1230 1250 12.70
WT 1410 16.35 17.90 1358 17.00 18.70 1460 16.20 17.90
D HT 1425 16.95 20.10 0.04 1690 19.30 20.50 0.05 13.00 1365 17.75 0.05
SNP 1145 1338 14.90 13.38 14.73 15.35 1050 10.98 11.45
rsl878672 Act
Block 3 WT 1593 1593 19.15 1593 16.80 19.30 1593 1593 15.93
U HT 15.93 1825 19.45 0.19 1593 1830 19.50 0.66 1593 16.21 19.03 0.19
SNP 15.93 1855 19.43 1593 19.03 19.48 1593 16.79 19.23
WT 9.70 1138 13.05 955 1150 15.05 1030 11.35 12.00
PHA HT 945 1060 1355 0.84 9,50 1063 1355 0.69 840 945 1365 0.76
SNP 870 1128 13.23 6.88 11.33 12.80 943 1128 14.15
WT 1410 1655 1845 13.65 17.20 19.68 1420 1640 17.80
LpA HT 1590 17.33 18.68 0.62 16.30 17.35 18.30 0.92 1355 16,55 19.05 0.71
SNP 1490 17.15 19.50 1490 17.83 19.50 1590 16.30 19.40
WT 1430 17.20 17.85 1550 17.40 18.15 1390 17.20 17.55
Ppg HT 15.95 16.63 18.25 0.62 16.10 16,55 18.30 0.59 1580 16.70 17.60 0.68
SNP 15.10 17.75 18.70 16.65 18.10 18.70 1510 16.48 18.60
WT 13.05 15.20 18.50 1410 15.80 19.40 12.65 13.05 17.75
D HT 15.25 16.95 18.90 0.30 1495 17.00 18.90 0.88 16.40 16.90 18.00 0.11
SNP 13.90 1575 17.00 13.70 16.90 17.10 1410 1540 16.30
rs1800893 Act
Block 3 WT 1593 1593 19.15 1593 1593 19.30 1593 1593 15.93
U HT 15.93 18.05 19.10 0.24 1593 1833 19.33 0.52 1593 15.93 19.00 0.34
SNP 15.93 1835 19.40 1593 1895 19.40 1593 16.79 19.23
WT 955 1125 1293 9.05 1138 15.05 1030 11.35 12.00
PHA HT 8.85 10.60 13.00 0.69 9,50 1065 13.00 0.75 795 915 13.30 0.53
SNP 9.20 1115 13.20 770 1110 12.05 943 1128 14.15
WT 1410 16.40 18.00 1320 16.40 1855 15.00 1650 17.85
LpA HT 1590 17.20 18.68 0.37 16.30 17.30 18.30 0.43 1355 16,55 19.05 0.86
SNP 1540 17.18 19.70 1490 1890 19.90 1590 16.30 19.40
WT 13.98 17.00 17.68 1398 17.00 17.98 1390 17.20 17.55
Ppg HT 15.95 16.67 18.10 0.47 16.15 16.73 18.20 0.56 1480 16.42 17.60 0.69
SNP 15.10 17.75 18.60 11.85 1810 19.20 1510 16.48 18.60
WT 13.03 14.73 18.38 13.68 15.20 19.35 12.65 13.05 17.75
D HT 1525 17.00 18.90 0.10 1495 1745 18.90 0.72 16.40 16.90 18.00 0.09
SNP 1410 1575 16.90 1345 16.90 17.10 1410 1540 16.30
rs3024496 Act
Block 3 WT 1593 1593 1855 1593 1593 19.25 1593 1593 15.93
U HT 1593 1830 19.45 0.06 1593 1835 19.50 0.34 1593 15.93 19.05 0.14




SNP 1593 1765 19.20 1593 17.98 19.20 1593 17.65 19.00
WT 940 1125 13.65 870 1115 16.30 10.30 1148 13.05

PHA HT 9.15 1055 1298 0.78 950 1063 1300 0.72 815 863 1295 049
SNP 820 1115 1325 6.05 10.75 1325 945 1115 1320
WT 1388 1640 18.23 1320 1640 1955 1420 1640 17.80

LpA HT 1585 1710 1820 045 | 1630 1733 1830 0.72 | 1355 1585 1765 043
SNP 1490 17.15 1940 1320 1715 1950 1590 16.75 19.40
WT 1390 17.00 17.83 1390 17.00 1815 1390 1720 17.55

Ppg HT 1565 1650 1810 051 | 1610 1655 1820 070 | 1475 1615 1690 0.50
SNP 1510 17.68 18.60 11.85 18.10 18.65 1510 16.75 18.60
WT 13.03 1473 17.83 1410 1520 19.30 1265 1305 17.75

D HT 1495 1695 1890 019 | 1495 1700 1890 068 | 1570 16.40 1800 0.26
SNP 1390 1575 16.90 1358 1530 17.00 1435 1575 16.60

rs3024498 Act

Block 3 WT 1593 1593 19.05 1593 1825 1950 1593 1593 1853

U HT 1593 1765 1940 026 | 1593 1855 1945 078 | 1593 1650 1905 0.27
SNP 1593 18.75 1945 17.34 1885 19.25 1593 1835 1945
WT 940 1110 1295 940 10.75 1250 840 1138 1305

PHA HT 885 1150 1450 0.86 9.80 1155 1375 0.75 735 925 1510 0.76
SNP 995 1115 1210 883 1100 1290 1050 11.15 1210
WT 1435 16.65 18.00 1450 16.90 1845 1420 1635 17.90

LpA HT 1540 1800 1930 020 | 1560 1820 1930 020 | 1473 1598 1850 0.85
SNP 1630 17.20 19.50 1715 1850 19.50 1543 16.75 18.90
WT 1460 1650 17.55 1475 1655 17.55 1418 1642 17.58

Ppg HT 1630 1838 1863 <001 | 1645 1830 1860 002 | 1475 1860 1920 042
SNP 1565 1725 1825 1423 1823 1895 1565 1648 17.28
WT 13.45 1525 17.90 13.78 1565 19.25 13.03 1443 17.33

D HT 1370 1705 1850 045 | 1433 1705 1820 0.79 | 1185 16.18 2050 0.63
SNP 16.10 16.60 17.90 1690 17.95 19.00 1575 1620 17.10

1.Q, first quartile; Med, median; 3.Q, third quartile; p(KW), p-value from Kruskal-Wallistest. CBMCs all, CBMCs of al mothers, not stratified for

maternal atopy. Bold p-values, data are presented in overview table Il and table E2, respectively. Act, delta CT; fd, fold difference.



Table E2: Cytokine secretion [pg/ml] of Interleukin-5 (IL-5), Interferon-gamma (IFN-y), Tumor-necrosis factor-alpha (TNF-a) and Granulocyte-

macrophage colony-stimulating factor (GM-CSF) stratified for maternal atopy (raw data).

Interleukin-5 (IL-5)

L D-Block/SNP CBMCsall CBM Cs of non-atopic mothers CBM Cs of atopic mothers
Stimulation Genotype 1.0 Med 3.0 p(KW) 1.0 Med 3.0 p(KW) 1.0 Med 3.0 p(KW)
rs79309463

WT 0.01 0.13 0.18 0.01 0.11 0.16 0.01 0.14 0.22
u HT 0.01 0.01 0.13 <0.01 0.01 0.01 0.13 0.02 0.01 0.02 0.19 0.23
SNP 0.01 0.02 0.13 0.01 0.02 0.19 0.01 0.07 0.13
WT 9.44 29.28 57.24 5.93 31.54 64.70 12.34 28.42 54.36
PHA HT 7.89 26.58 40.76 0.46 7.51 26.41 51.98 0.52 11.53 27.90 40.76 0.83
SNP 4.85 2552 27.19 4.18 2552 27.19 12.55 2331 31.36
WT 3.20 7.44 15.33 292 8.25 22.17 335 6.02 13.16
LpA HT 154 6.25 12.97 0.03 155 7.93 13.25 0.05 112 4.23 9.09 0.52
SNP 2.40 2.57 4.99 1.00 254 2.57 3.63 4.92 512
WT 14.81 31.37 67.92 16.92 41.27 74.61 13.84 23.70 50.27
Ppg HT 8.04 25.35 60.78 0.56 6.32 29.92 63.81 0.42 11.26 22.95 43.39 0.99
SNP 12.94 30.18 38.27 5.52 30.18 41.72 17.28 29.47 37.79
WT 6.19 10.97 26.26 5.07 10.93 30.92 6.72 11.63 16.10
D HT 2.60 6.60 22.10 0.07 2.27 591 18.08 0.05 293 9.06 35.16 0.70
SNP 450 5.24 9.70 184 5.24 9.70 471 6.47 13.42
WT 6.31 10.19 24.13 4.37 10.19 30.33 7.67 10.00 17.73
D+LpA HT 2.92 7.49 17.67 0.12 3.57 10.53 18.08 0.53 1.07 7.49 15.59 0.09
SNP 2.83 6.76 10.28 3.67 9.51 10.28 2.83 4.80 6.76
rs10494879
WT 0.01 0.11 0.18 0.01 0.13 0.16 0.01 011 0.18
u HT 0.01 0.01 0.16 0.38 0.01 0.01 0.13 0.05 0.01 0.14 0.22 0.59
SNP 0.01 0.09 0.16 0.01 0.07 0.16 0.05 0.13 0.20
WT 6.86 27.10 64.68 6.86 31.01 77.76 9.76 20.93 54.36
PHA HT 10.08 28.39 56.10 0.75 5.49 28.26 63.08 0.99 16.63 30.69 40.33 0.43
SNP 7.13 2552 49.14 7.13 26.36 52.37 4.85 20.25 36.35
WT 3.49 7.90 15.30 3.58 8.42 21.12 3.38 6.38 10.85
LpA HT 2.90 7.93 17.20 0.09 2.95 8.59 15.36 0.34 2.90 5.82 18.38 0.28
SNP 131 3.62 8.28 131 2.57 26.58 1.60 4.24 512
WT 16.71 32.59 64.59 12.67 38.89 70.62 16.71 23.88 50.27
Ppg HT 14.68 31.86 67.65 0.56 13.10 35.74 70.37 0.96 14.68 25.35 60.72 0.38
SNP 5.28 27.69 53.67 5.28 41.72 69.46 9.08 19.00 32.50
WT 6.59 11.52 2243 6.36 10.88 32.53 6.72 12.49 16.10




D HT 4.71 10.16 2312 0.03 3.96 9.97 22.59 0.21 6.51 10.84 44.76 0.04
SNP 2.19 4.84 11.00 1.84 5.01 11.95 2.88 4.71 7.00
WT 7.14 10.71 2413 6.23 10.43 30.33 8.08 13.82 17.73
D+LpA HT 3.16 9.87 20.28 0.52 3.16 11.00 20.28 0.80 4.34 8.54 40.88 0.18
SNP 3.67 7.86 14.54 5.73 9.51 14.54 2.83 4.80 6.76
rs1800890
Block1 WT 0.01 0.12 0.18 0.01 0.12 0.17 0.01 0.12 0.18
U HT 0.01 0.01 0.14 0.08 0.01 0.01 0.13 0.06 0.01 0.05 0.22 0.70
SNP 0.01 0.12 0.19 0.01 0.06 0.16 0.07 0.13 0.24
WT 9.44 27.93 60.65 7.17 35.02 64.70 10.08 23.30 38.86
PHA HT 6.06 28.39 40.76 1.00 5.49 28.17 49.14 0.77 16.80 32.96 39.90 0.66
SNP 9.33 26.30 44.83 7.13 26.23 37.28 11.53 26.37 56.11
WT 3.39 7.90 15.36 3.66 8.69 2217 2.90 6.31 10.85
LpA HT 261 6.46 13.52 011 245 8.24 13.52 011 261 5.82 13.83 0.81
SNP 1.56 412 8.28 131 261 8.28 3.01 4.92 9.20
WT 16.71 35.62 67.92 18.55 41.97 75.10 13.84 23.70 50.27
Ppg HT 11.26 25.72 60.72 0.49 11.02 3344 67.65 0.33 11.26 21.83 43.86 0.91
SNP 5.52 24.66 42.58 5.28 24.97 53.67 14.66 24.66 37.79
WT 6.59 11.52 26.26 6.48 10.93 29.30 6.72 12.21 16.10
D HT 3.95 9.68 22.16 0.03 3.95 9.55 22.40 0.04 4.81 9.78 21.76 0.44
SNP 277 4.84 10.35 2.02 4.01 10.35 381 5.44 13.42
WT 6.61 1043 23.66 5.94 1043 30.33 7.88 11.74 17.34
D+LpA HT 3.16 8.54 16.63 0.20 3.18 11.75 18.49 031 292 7.49 9.50 0.25
SNP 2.95 6.76 10.28 331 6.80 9.90 2.83 6.76 66.17
rs1800871
Block 2 WT 0.01 0.10 0.16 0.01 0.07 0.13 0.01 0.13 0.22
U HT 0.01 0.02 0.19 0.87 0.01 0.02 0.19 0.36 0.01 0.02 0.22 0.66
SNP 0.02 0.10 0.16 0.06 0.10 0.16 0.01 0.09 0.17
WT 10.08 28.63 56.11 7.00 28.49 61.87 12.34 32.96 47.61
PHA HT 4.50 23.30 37.87 0.20 2.67 12.56 35.33 0.18 791 23.70 46.12 0.68
SNP 1213 32.69 71.07 16.09 45.96 87.16 7.72 20.66 47.60
WT 254 6.14 15.35 254 8.28 21.36 240 4.85 9.31
LpA HT 3.44 6.42 11.89 0.29 2,77 5.53 11.59 0.18 4.49 8.50 13.21 0.20
SNP 5.09 12.13 2342 7.90 16.28 2342 4.85 5.09 15.88
WT 12.21 32.65 66.13 12.60 40.12 74.45 11.78 21.16 48.29
Ppg HT 13.04 25.33 63.28 0.99 10.78 25.76 64.35 0.74 20.05 25.33 58.02 0.33
SNP 16.12 32.60 55.98 21.63 44.23 67.66 7.29 17.43 30.67
WT 4.50 9.55 19.03 3.24 9.70 2259 5.96 9.39 16.32
D HT 6.33 10.35 22.78 0.43 6.29 9.29 2243 0.45 6.60 12.55 26.94 0.68
SNP 5.37 12.86 2931 4.99 18.02 29.69 6.14 9.88 19.56
WT 3.67 9.50 18.49 3.18 10.28 26.35 5.75 8.34 13.82
D+LpA HT 6.31 9.66 17.73 0.64 5.56 7.65 15.79 0.50 8.28 15.59 17.73 0.57
SNP 4.52 14.78 28.58 7.36 17.42 31.36 4.52 14.78 28.58




rsl878672

Block 3 WT 0.01 0.13 0.18 0.01 0.13 0.16 0.01 0.11 0.19
U HT 0.01 0.01 0.16 0.22 0.01 0.01 0.13 0.03 0.01 0.15 0.22 0.85
SNP 0.01 0.10 0.18 0.01 0.09 0.16 0.01 0.13 0.23
WT 9.44 27.70 60.65 717 31.01 74.65 12.34 25.90 54.36
PHA HT 5.78 27.92 59.59 0.93 5.49 29.27 64.70 0.64 6.06 17.76 38.86 0.73
SNP 7.13 27.68 40.76 5.02 26.36 42.45 16.45 30.69 40.76
WT 3.49 6.38 15.30 321 7.04 18.37 4.25 6.38 1111
LpA HT 3.13 7.92 15.52 0.05 3.20 8.24 17.20 0.21 3.05 6.31 13.83 0.29
SNP 153 3.89 9.10 1.49 2.64 9.45 161 4.15 6.25
WT 11.82 2511 64.59 9.12 29.71 71.35 16.71 23.88 50.27
Ppg HT 16.19 38.46 67.65 0.20 16.92 41.90 70.37 054 14.68 2811 60.72 0.38
SNP 5.40 21.92 48.13 528 24.27 54.66 7.99 20.70 37.31
WT 6.36 10.93 2243 4.99 10.02 2931 6.72 12.55 16.10
D HT 514 11.22 23.12 0.04 4.71 10.98 23.12 0.08 6.60 11.52 22.10 0.31
SNP 2.89 5.96 12.47 1.84 4.77 11.95 4.50 7.22 13.80
WT 6.90 10.71 19.52 3.14 8.46 26.35 8.97 15.30 18.63
D+LpA HT 4.58 9.72 20.28 0.24 4.58 13.54 22.63 0.51 4.34 7.79 12.39 0.06
SNP 2.95 7.72 10.34 3.03 7.86 14.54 2.92 7.58 9.50
rs1800893
Block 3 WT 0.01 0.13 0.18 0.01 0.13 0.16 0.01 0.06 0.19
U HT 0.01 0.02 0.16 0.35 0.01 0.01 0.13 0.06 0.01 0.15 0.22 0.73
SNP 0.01 0.10 0.19 0.01 0.08 0.16 0.01 0.13 0.22
WT 9.44 27.40 64.68 7.17 27.10 74.65 12.34 27.70 57.24
PHA HT 8.26 3041 63.40 0.77 8.62 33.50 64.70 0.36 6.06 17.76 38.86 0.70
SNP 9.33 27.68 38.35 4.18 25.52 36.47 16.45 28.47 40.76
WT 3.66 7.86 15.30 3.58 8.94 20.07 4.25 6.42 10.85
LpA HT 3.28 8.37 19.22 <0.01 3.39 8.49 20.06 0.06 3.05 6.31 18.38 0.22
SNP 1.49 351 8.28 131 261 8.75 155 3.89 5.75
WT 12.67 2521 64.59 10.49 36.60 69.27 16.71 23.70 46.68
Ppg HT 16.40 43.00 82.19 0.03 16.92 4459 84.30 0.19 16.40 34.88 71.39 0.16
SNP 5.28 21.16 41.72 5.28 23.25 53.67 6.60 18.54 32.50
WT 5.37 10.97 26.94 4.99 10.45 29.69 6.72 12.55 16.10
D HT 5.80 11.40 27.58 <0.01 514 11.22 27.92 0.02 6.60 11.58 27.58 0.18
SNP 2.64 591 11.95 1.65 4.01 10.35 312 6.41 13.80
WT 6.23 1043 21.83 3.14 8.16 2413 8.28 14.78 19.52
D+LpA HT 6.03 1311 2743 0.05 6.31 15.32 31.67 0.10 5.75 8.08 15.59 0.10
SNP 2.94 7.17 9.90 2.95 6.80 10.28 2.92 7.17 9.50
rs3024496
Block 3 WT 0.01 0.13 0.18 0.01 0.13 0.18 0.01 0.13 0.19
U HT 0.01 0.01 0.16 0.13 0.01 0.01 0.13 0.03 0.01 0.15 0.22 0.97
SNP 0.01 0.10 0.19 0.01 0.07 0.16 0.01 0.13 0.23
WT 9.75 26.23 60.65 717 27.10 77.76 11.21 23.70 46.23




PHA HT 4.69 28.63 64.70 0.92 5.49 3041 64.70 0.46 4.69 16.80 39.90 0.66
SNP 8.62 27.19 38.18 4.18 25.34 36.47 16.45 32.96 40.76
WT 3.49 7.82 15.30 3.49 8.22 15.37 4.25 6.38 1111
LpA HT 3.20 8.24 18.15 0.02 3.30 8.37 19.11 0.08 3.05 6.31 13.83 0.34
SNP 131 3.62 8.75 1.16 2.57 9.45 2.01 4.50 5.94
WT 9.16 2511 65.77 9.08 29.71 70.62 16.71 23.88 50.27
Ppg HT 18.28 41.20 67.65 0.06 18.71 44.46 73.08 0.25 16.40 28.11 60.72 0.34
SNP 5.52 20.70 41.72 5.28 22.22 54.66 9.18 19.83 32.50
WT 6.59 10.88 2243 5.68 9.73 28.33 6.90 12.55 16.10
D HT 5.38 11.52 25.35 0.02 514 11.31 27.92 0.03 6.57 12.06 2210 0.32
SNP 277 5.94 12.21 1.84 3.94 9.70 4.50 8.03 13.80
WT 7.14 10.71 19.52 5.56 8.46 24.13 8.97 15.30 18.63
D+LpA HT 5.16 11.00 23.19 0.09 5.74 15.56 24.77 0.26 2.93 7.79 9.19 0.05
SNP 2.95 6.76 10.28 2.95 5.73 14.54 2.92 7.17 9.50
rs3024498
Block 4 WT 0.01 0.13 0.18 0.01 0.10 0.16 0.01 0.14 0.23
u HT 0.01 0.01 0.16 0.12 0.01 0.01 0.13 0.18 0.01 0.08 0.22 0.29
SNP 0.01 0.05 0.13 0.01 0.05 0.16 0.01 0.05 0.13
WT 9.44 28.42 56.11 6.86 29.82 74.65 12.34 27.70 47.61
PHA HT 7.89 30.54 63.72 0.16 7.13 29.27 63.72 0.36 11.53 32.96 90.99 0.39
SNP 4.85 21.60 26.37 5.02 17.86 26.36 4.85 21.87 26.37
WT 3.20 6.74 14.94 2.74 8.02 21.12 3.39 6.17 12.14
LpA HT 2.90 7.61 13.66 <0.01 3.20 8.49 17.20 0.06 2.76 5.24 11.38 0.15
SNP 1.00 247 4.99 1.25 221 5.43 0.79 3.63 4.99
WT 13.84 27.69 64.59 12.67 38.89 73.08 14.26 23.70 49.28
Ppg HT 11.26 29.92 71.39 0.15 11.02 38.04 82.19 0.30 11.26 25.35 71.39 0.54
SNP 4.72 17.28 38.27 4.53 17.85 47.70 11.78 17.28 37.31
WT 5.91 10.93 21.92 4.99 10.88 29.31 6.72 11.63 16.10
D HT 3.94 10.35 2221 0.03 351 8.74 20.15 0.13 5.96 12.66 41.30 0.11
SNP 1.46 471 9.70 1.65 4.34 10.83 0.55 471 8.03
WT 7.02 10.19 21.83 4.37 10.19 30.33 7.88 10.00 17.34
D+LpA HT 3.50 8.50 18.08 0.14 4.00 10.53 18.49 0.66 2.92 8.50 15.59 0.04
SNP 2.83 5.22 10.28 3.03 9.51 14.54 1.07 2.83 6.76
I nter feron-gamma (I FN-g)
rs79309463 WT 0.01 0.01 1.02 0.01 0.01 151 0.01 0.01 0.01
u HT 0.01 0.01 1.03 0.29 0.01 0.01 0.77 0.29 0.01 1.02 1.99 <0.01
SNP 0.01 1.02 151 0.01 0.01 1.03 0.55 1.27 4.83
WT 13.34 61.27 160.34 15.05 67.41 175.05 9.07 59.37 156.14
PHA HT 14.90 93.95 209.93 0.38 21.60 87.59 214.26 0.60 14.63 124.02 209.93 0.55
SNP 20.50 55.55 58.75 20.50 56.45 58.75 15.01 38.25 95.57
WT 5.22 35.48 95.98 9.24 48.22 111.50 3.00 17.29 52.31
LpA HT 5.52 38.14 92.10 0.65 574 46.12 94.45 0.38 531 16.86 74.43 0.75
SNP 7.69 49.41 127.67 49.41 98.95 146.96 4.42 24.68 85.76




WT 14.07 43.50 116.80 16.26 47.64 130.71 8.59 30.56 61.60

Ppg HT 10.93 47.78 127.84 0.89 10.93 55.86 137.75 0.74 11.43 27.92 118.38 0.98
SNP 12.05 56.58 136.02 56.58 96.62 136.86 9.28 26.09 88.08
WT 6.99 43.28 120.75 12.18 54.64 133.32 6.28 19.57 67.71

D HT 11.38 49.37 105.38 0.86 9.36 49.73 100.77 0.50 13.84 39.05 112.00 0.42
SNP 9.74 67.28 104.06 67.28 100.11  104.06 6.81 25.98 90.94
WT 31.35 75.51 145.74 51.20 120.84  152.49 10.40 46.98 98.41

D+LpA HT 54.34 105.68 139.64 0.73 54.34 93.28 139.64 0.76 43.60 107.17 152.10 0.30
SNP 47.37 101.10 138.89 67.28 101.10 11334 47.37 93.13 138.89

rs10494879

WT 0.01 0.01 0.89 0.01 0.01 145 0.01 0.01 0.01

U HT 0.01 0.01 151 0.04 0.01 0.01 151 0.97 0.01 0.01 1.82 <0.01
SNP 0.01 1.01 1.99 0.01 0.01 1.03 1.27 1.99 3.24
WT 8.59 57.52 154.50 7.45 58.43 154.50 9.01 51.49 111.40

PHA HT 14.90 104.18  209.93 0.41 14.90 101.34  198.28 0.73 16.62 104.18 452.46 0.30
SNP 16.20 56.45 135.59 20.50 73.80 229.63 9.27 20.94 124.02
WT 5.56 24.62 95.79 7.45 48.68 117.50 2.84 15.19 53.12

LpA HT 5.63 40.99 94.53 0.91 7.10 46.67 105.78 1.00 3.48 26.51 69.33 0.79
SNP 3.48 21.16 106.34 7.69 4941 106.34 3.40 5.19 84.74
WT 15.70 4251 108.75 15.70 49.09 128.59 13.77 28.17 59.21

Ppg HT 11.83 44.77 118.38 0.97 16.27 4991 127.84 0.93 11.43 27.92 102.15 0.75
SNP 6.18 40.13 136.86 5.74 96.62 174.23 6.35 9.96 86.45
WT 6.99 39.33 118.44 7.03 50.39 136.30 6.28 19.57 86.06

D HT 12.15 49.37 120.33 0.58 12.15 54.85 130.33 0.70 10.05 35.84 88.81 0.57
SNP 7.03 23.62 104.06 9.36 47.87 104.06 6.77 9.66 86.63
WT 26.44 63.45 145.74 51.20 127.12  152.49 9.06 28.19 63.45

D+LpA HT 47.37 106.43  152.10 0.57 54.34 108.78  143.78 0.66 45.49 106.43 167.93 0.10
SNP 47.37 101.10 138.89 67.28 101.10 11334 47.37 93.13 138.89

rs1800890
Block 1

WT 0.01 0.01 0.79 0.01 0.01 1.45 0.01 0.01 0.01

U HT 0.01 0.01 1.82 0.09 0.01 0.01 151 0.95 0.01 0.01 1.99 <0.01
SNP 0.01 0.73 1.99 0.01 0.01 1.03 0.55 1.75 2.25
WT 8.59 57.52 154.50 17.69 62.92 154.50 8.59 48.63 111.40

PHA HT 8.59 57.52 154.50 0.33 17.69 62.92 154.50 0.77 8.59 48.63 111.40 0.21
SNP 18.61 104.42  203.97 14.90 93.95 198.28 37.39 118.78 209.93
WT 14.75 46.17 122.52 16.20 56.45 109.45 9.27 20.94 135.59

LpA HT 5.74 33.50 81.69 0.92 7.45 47.61 114.24 0.99 3.48 17.29 53.12 0.79
SNP 5.74 44,54 96.96 7.10 51.49 98.31 3.70 37.15 74.43
WT 16.26 43.50 116.80 15.98 49,74 126.41 16.31 33.69 61.60

Ppg HT 11.83 47.78 120.71 0.85 19.96 56.17 132.82 0.92 5.20 27.64 102.15 0.79
SNP 6.18 29.76 136.02 5.74 76.60 136.86 6.35 9.96 88.08
WT 7.03 39.33 115.50 8.85 46.84 130.19 6.99 20.85 67.71




D HT 12.15 52.33 123.26 0.58 12.15 56.98 132.62 0.87 10.05 35.84 112.00 0.66
SNP 6.77 36.66 106.03 6.12 69.89 106.03 6.77 9.66 90.94
WT 27.32 68.39 137.31 49.42 120.84  144.76 9.73 34.71 68.39
D+LpA HT 51.69 104.30  160.06 0.23 54.34 10143  160.06 0.97 47.37 107.17 152.10 0.06
SNP 67.28 102.75  168.15 70.49 101.93  140.75 47.37 138.89  1447.74
rs1800871
Block 2 WT 0.01 0.01 1.02 0.01 0.01 1.03 0.01 0.01 1.02
U HT 0.01 0.01 1.99 0.19 0.01 0.45 1.59 0.51 0.01 0.01 2.25 0.27
SNP 0.01 0.01 0.23 0.01 0.01 0.74 0.01 0.01 0.01
WT 18.61 78.60 182.90 20.50 81.49 198.28 14.63 77.36 160.34
PHA HT 7.23 54.29 131.16 0.32 6.70 51.71 131.16 0.46 8.80 58.75 140.28 0.40
SNP 2281 62.44 124.06 29.56 101.13 13548 8.41 25.94 74.97
WT 4.88 42.85 96.96 7.69 51.49 105.78 3.48 16.86 60.83
LpA HT 5.92 23.66 80.39 0.77 7.10 36.16 114.87 0.84 4.40 16.24 70.31 0.85
SNP 5.65 22.77 44.78 13.80 29.25 70.05 357 13.64 3281
WT 9.57 36.34 117.73 10.93 49.74 134.00 6.51 26.26 64.16
Ppg HT 16.26 54.50 120.71 0.38 23.80 58.02 127.84 0.78 12.60 42.02 119.55 0.45
SNP 12,51 26.49 73.63 12,51 35.72 130.41 11.64 24.37 35.32
WT 7.10 45.37 120.33 9.36 52.71 118.44 7.03 23.62 127.49
D HT 7.03 41.17 115.50 0.98 11.03 44.66 146.51 0.83 4.64 25.94 86.06 0.66
SNP 10.52 31.16 98.12 28.76 43.28 142.93 8.40 17.60 36.19
WT 47.37 85.13 138.89 51.69 85.13 135.44 43.60 77.26 151.32
D+LpA HT 12.33 107.17  152.10 0.51 74.94 134.89  165.86 0.43 5.63 48.63 107.17 0.18
SNP 26.44 46.43 107.34 62.06 92.52 129.15 9.06 26.44 41.23
rsl878672
Block 3 WT 0.01 0.01 0.88 0.01 0.01 1.02 0.01 0.01 0.01
U HT 0.01 0.01 1.82 0.15 0.01 0.01 151 0.81 0.01 0.01 1.99 0.05
SNP 0.01 0.27 127 0.01 0.45 101 0.01 0.08 1.99
WT 9.01 54.34 137.37 16.28 58.43 149.53 9.01 43.59 97.49
PHA HT 14.90 86.34 179.02 0.48 21.60 90.15 190.59 0.85 8.59 84.35 153.49 0.37
SNP 16.20 58.75 137.46 16.20 58.75 161.02 14.63 67.70 135.59
WT 5.56 20.89 58.29 8.35 40.23 87.12 2.53 7.44 41.43
LpA HT 6.18 50.45 101.60 0.20 7.10 51.49 111.50 0.81 3.70 4941 101.60 0.10
SNP 4.17 28.66 101.51 7.69 49.41 105.78 3.32 10.02 44.86
WT 14.07 35.96 68.96 15.98 43.56 113.38 8.59 27.03 51.08
Ppg HT 18.14 57.15 133.55 0.22 19.96 57.15 137.75 071 16.31 54.61 120.71 0.19
SNP 6.35 29.76 126.66 7.26 96.62 136.86 6.18 1543 64.16
WT 6.99 31.52 73.32 10.67 43.28 130.04 4.08 10.52 45.56
D HT 13.21 54.85 130.13 0.18 12.15 64.44 130.33 0.73 13.57 52.53 118.62 0.07
SNP 7.03 44.86 107.99 9.36 67.28 107.99 6.51 19.54 128.40
WT 18.99 48.63 130.14 48.44 77.69 145.74 7.35 2272 43.91
D+LpA HT 59.61 12555  164.40 0.02 56.83 11572  164.40 0.77 103.64  144.53 159.61 <0.01
SNP 47.37 99.76 129.30 67.28 102.75 11758 43.60 47.37 138.89




rs1800893

Block 3 WT 0.01 0.01 1.01 0.01 0.01 1.45 0.01 0.01 0.01
U HT 0.01 0.01 1.82 0.29 0.01 0.01 151 0.88 0.01 0.01 1.99 0.10
SNP 0.01 0.08 151 0.01 0.45 1.03 0.01 0.07 1.82
WT 9.07 55.93 137.37 13.13 58.43 138.75 9.07 48.63 111.40
PHA HT 18.61 93.95 203.97 0.41 2854 101.34 21426 0.50 8.59 84.35 160.34 0.49
SNP 15.05 58.75 137.46 15.63 57.60 134.31 14.63 79.84 254.97
WT 574 21.30 58.29 7.45 25.48 87.12 2.84 9.91 38.14
LpA HT 6.18 51.90 101.60 0.17 7.10 52.31 111.50 0.70 3.70 49.41 101.60 0.15
SNP 3.48 27.67 104.06 4.96 57.54 106.34 3.40 14.60 45.05
WT 13.77 27.88 68.96 13.23 31.77 113.38 13.77 27.60 51.08
Ppg HT 24.20 58.58 133.55 0.05 25.26 74.42 137.75 0.24 16.31 42.31 120.71 0.32
SNP 6.18 18.54 120.55 574 76.60 136.86 6.35 16.36 62.88
WT 6.28 31.16 101.64 10.67 42.04 136.30 4.08 9.67 45.56
D HT 13.39 54.85 122.01 0.26 12.15 60.71 123.26 0.80 13.57 52.56 118.62 0.07
SNP 6.51 44.86 120.33 5.93 69.89 114.16 6.51 23.62 128.40
WT 14.70 48.54 132.79 48.44 106.42  150.96 5.63 18.99 46.59
D+LpA HT 56.83 11246  152.10 0.05 54.34 107.34 14574 0.98 105.68  137.74 152.10 <0.01
SNP 47.37 99.76 134.10 73.70 108.05  129.30 43.60 60.35 138.89
rs3024496
Block 3 WT 0.01 0.01 101 0.01 0.01 1.45 0.01 0.01 0.01
U HT 0.01 0.01 1.82 0.30 0.01 0.01 151 0.92 0.01 0.01 1.99 0.10
SNP 0.01 0.07 151 0.01 0.01 101 0.01 0.08 191
WT 7.45 54.34 138.75 7.45 67.41 154.50 6.85 33.95 80.33
PHA HT 1891 97.03 201.13 0.37 28.30 93.95 198.28 0.85 18.61 100.11 209.93 0.14
SNP 15.63 69.30 133.38 16.20 58.75 131.16 14.63 79.84 135.59
WT 4.88 20.89 68.87 7.45 31.05 114.24 2.84 7.44 41.43
LpA HT 6.18 5231 101.60 0.21 7.10 51.90 100.72 0.91 3.70 5231 102.85 0.14
SNP 3.48 21.16 98.95 4.96 49.41 106.34 3.40 14.60 47.14
WT 13.77 34.42 78.30 14.07 38.79 123.26 13.77 28.17 51.08
Ppg HT 16.31 56.17 132.82 0.29 23.80 58.12 132.82 0.67 1143 3181 120.71 0.62
SNP 6.18 19.38 132.77 574 96.62 144.16 6.35 16.36 57.18
WT 6.99 28.17 86.06 8.85 42.04 138.89 6.28 11.07 45.56
D HT 12.15 57.80 130.13 0.21 12.15 57.80 123.26 0.71 13.21 48.58 130.13 0.12
SNP 6.77 36.66 112.20 9.36 67.28 104.06 6.51 23.62 128.40
WT 18.99 48.44 135.44 48.44 130.14  150.96 7.35 22.72 4391
D+LpA HT 59.23 120.84  162.23 0.07 56.83 10951  160.06 0.93 107.17 14453 167.12 <0.01
SNP 47.37 9841 129.30 67.28 107.34  129.30 43.60 51.74 138.89
rs3024498
Block 3 WT 0.01 0.01 1.02 0.01 0.01 151 0.01 0.01 0.04
U HT 0.01 0.01 1.27 0.33 0.01 0.01 0.91 0.87 0.01 0.52 1.99 0.01
SNP 0.01 0.33 151 0.01 0.01 0.81 0.08 1.27 3.97
WT 9.07 58.43 160.34 13.13 62.92 179.02 9.07 54.34 111.40




PHA HT 14.90 91.40 198.28 0.67 28.30 88.84 198.28 0.78 10.93 100.11 209.93 0.59
SNP 20.94 56.00 124.02 31.10 54.38 84.10 20.94 89.79 135.59
WT 5.22 25.95 90.43 10.49 46.63 107.78 2.92 13.79 48.72
LpA HT 531 38.14 94.45 0.43 5.52 50.39 105.78 0.59 5.09 27.50 7741 0.31
SNP 19.00 48.82 125.63 33.61 52.82 122.96 5.52 44.35 125.63
WT 13.77 35.96 108.75 15.70 45.49 128.59 7.39 27.60 59.12
Ppg HT 11.63 55.86 140.55 0.55 19.96 58.12 144.16 0.80 7.86 17.69 120.71 0.69
SNP 12.05 60.37 132.77 26.94 60.84 116.74 12.05 52.15 132.77
WT 6.94 43.08 116.97 13.77 51.69 130.04 5.88 18.41 52.59
D HT 11.38 41.17 120.33 0.73 7.95 52.33 130.33 0.71 12.22 26.22 118.62 0.28
SNP 9.74 57.70 104.06 33.67 62.54 102.09 7.10 48.23 128.40
WT 34.71 70.57 148.35 51.20 120.84 164.54 9.73 43.91 80.93
D+LpA HT 54.34 111.74  152.10 0.37 53.02 104.39 141.71 0.50 107.17 14492 34271 0.11
SNP 47.37 63.07 113.34 53.53 67.28 113.34 43.60 47.37 138.89
Tumor necrosisfactor-alpha (TNF-a)
rs79309463 WT 0.11 0.71 1.37 0.11 0.65 127 0.01 0.91 1.38
U HT 0.01 0.10 1.03 0.01 0.01 0.02 1.03 0.01 0.01 0.29 0.97 0.62
SNP 0.01 0.91 112 0.63 0.97 112 0.01 0.46 1.19
WT 44.37 367.52 1125.23 3543 300.43 1021.46 67.57 586.22 1767.69
PHA HT 88.52 426.70 1267.89 0.34 75.75 376.59 1587.14 043 188.29 85494  1185.80 0.51
SNP 37.96 229.08  422.07 37.96 229.08  381.47 54.69 251.64 538.08
WT 37344 1013.83 1777.27 42336  943.73 1706.09 26512 1131.02 1970.03
LpA HT 358.07 888.83 1857.59 0.06 357.01 856.27 1670.83 0.03 41289 974.66 1904.77 0.74
SNP 198.88 365.10 530.60 122.84  326.87 365.10 316.39  698.99 1157.65
WT 139298 219590 3427.11 1458.74 2328.86 3379.51 1364.08 1975.01 3479.13
Ppg HT 1133.66 2137.56 3036.45 0.01 1133.66 2089.98 2808.92 <0.01 | 1203.10 2607.95 3036.45 0.64
SNP 929.49 113197 1789.40 546.41 92949 1131.97 1416.75 1797.28 2151.77
WT 49575 1095.66 2223.45 53855 888.14 2146.29 41503 1308.83 2378.35
D HT 426.03 864.22 1687.70 0.04 42271 77267 129521 0.06 456.93 124173 181345 0.43
SNP 25753 39568  983.59 25753 286.05 452.73 309.70 689.64 1261.07
WT 42448 1027.81 1503.13 43510 81124 1272.74 397.18 1216.02 1797.98
D+LpA HT 470.22 97795 1520.70 0.10 450.77 1060.70 1859.66 0.33 48119 702.12 1520.70 0.22
SNP 193.81 290.50 1075.90 26246 29050 1075.90 193.81 316.45 439.08
rs10494879
WT 0.11 0.65 1.16 0.11 0.77 1.23 0.01 0.58 1.15
u HT 0.01 0.39 1.15 0.25 0.01 0.42 1.15 0.22 0.01 0.32 1.38 0.45
SNP 0.02 0.79 147 0.02 0.63 117 0.28 1.19 1.79
WT 38.32 449.69 1125.23 3543 44474 112523 64.70 529.85 1058.79
PHA HT 102.73  368.93 1282.22 0.67 75.75 18147 1150.35 0.98 199.71  912.97 1319.73 0.19
SNP 37.96 30043  545.91 62.63 33851 54591 28.18 81.20 654.08
WT 41218 1062.37 1935.65 445.08 1003.05 2058.65 37122 1131.02 1721.07
LpA HT 376.28 98127 1902.98 0.03 55357 93835 1621.50 0.07 369.02 113457 2150.66 0.33
SNP 22577 42336 1029.22 326.87 41824 913.88 151.37  698.99 1232.92




WT 1364.08 229546 3336.83 1450.58 240349 3427.11 1302.73 218743 3162.36
Ppg HT 1392.98 227020 325358 0.04 | 1491.92 225423 313592 010 | 139298 281056 3298.49 0.33
SNP 929.49 133050 2498.37 91757 1212.97 2549.86 1187.30 1797.28 2261.57
WT 49575 113210 2223.45 54741 979.62 2414.67 41503 1269.13 178381
D HT 470.61 907.13 194048 0.06 515.02 86422 1783.09 0.04 402.80 1241.73 2719.30 0.66
SNP 346.33 49321 1095.23 346.33 45473 67230 309.70 115146 1621.98
WT 39752 104438 1797.98 42162 104232 2353.05 39140 1209.13 1391.49
D+LpA HT 501.08 1013.18 1528.77  0.05 565.90 1054.52 144757 015 43919 840.04 1657.44 0.30
SNP 26246  439.08 674.37 29050 470.22 67437 193.81  316.45 439.08
rs1800890
Block 1 WT 0.11 0.80 1.23 0.11 0.78 1.23 0.01 0.94 1.30
U HT 0.01 0.29 1.03 0.01 0.01 0.33 1.03 0.06 0.01 0.20 0.97 0.19
SNP 0.01 0.94 147 0.01 0.80 1.23 0.46 1.19 179
WT 43.07 368.93  1099.90 36.47 355,58 1021.46 64.70 54497  1316.66
PHA HT 83.60 34773 115035 0.96 37.17 23190 1076.46  0.99 21112 85494  1185.80 0.76
SNP 50.30 340.95 1120.61 62.63 30043 545091 29.60 422.07  2407.30
WT 463.22 1042.71 1777.27 501.17 943.73 1757.48 37122 114480 1935.65
LpA HT 27986 886.18 1901.19 0.22 27986 826.35 1621.50 0.12 369.02 1098.09 2066.27 0.85
SNP 225777 42863 1351.22 225777 391.67 913.88 316.39 1039.34 1357.78
WT 1405.63 2414.02 3479.13 1458.74 2303.93 3381.97 1364.08 2430.01 3970.00
Ppg HT 114419 213756 313329 010 | 113893 220488 319475 0.10 | 1203.10 202841 3036.45 0.45
SNP 1131.97 1616.77 2498.37 929049 1286.80 2093.45 1559.95 191496 2553.16
WT 631.18 1098.09 2223.45 640.02 888.14 2146.29 49575 1329.86 2397.54
D HT 39399 80190 184651 011 435.67 84758 1669.99 0.04 33028 790.34  1999.51 0.64
SNP 316.19 570.81 142894 27179 45208 64211 689.64 142894 1873.52
WT 45199 104232 144731 45199 968.84 1360.54 42537 1216.02 1594.74
D+LpA HT 42790 94596 148506 0.13 42448 104840 144941  0.15 48119 702.12  1520.70 0.75
SNP 193.81  439.08 1075.90 22242 41531 87514 193.81  439.08  3008.32
rs1800871
Block 2 WT 0.01 0.54 123 0.01 0.55 117 0.01 0.39 1.38
U HT 0.01 0.65 127 0.93 0.01 0.65 127 0.82 0.01 0.44 141 0.84
SNP 0.11 0.61 1.06 0.06 0.38 1.13 0.54 0.97 1.06
WT 67.45 38147 1282.22 50.30 33493 1196.57 81.20 586.22  1282.22
PHA HT 43.72 264.27  986.78 0.79 41.92 18333  830.96 0.86 99.40 40753  1078.40 0.92
SNP 25.34 476.30 1240.40 25.34 39490 1156.77 276.22  801.88  1240.40
WT 357.01 84572 1616.50 365.10 886.18 1643.56 198.88 723.85  1364.33
LpA HT 41289 112213 1797.05  0.58 279.86 87729 1706.09 0.86 52946 1326.61 1951.67 0.28
SNP 27949 1148.39 1605.10 27949  827.07 1421.08 793.94 158054 1828.36
WT 131116 199444 3072.43 1251.74 2081.30 3026.40 133050 187439 3162.36
Ppg HT 1302.73 2669.88 3427.11 054 | 1133.66 2669.88 3588.33 0.67 | 1354.18 257240 3215.89 0.82
SNP 1260.77 1785.66 2948.83 129453 1785.66 2757.01 1102.63 2171.23 3114.69
WT 415.03 888.14 1538.55 45142 75227 1290.67 404.96 1095.66 1846.51
D HT 49730 1177.64 222345 0.28 49730 996.92 223430 0.36 400.63 147588 1977.79 0.76




SNP 359.15 1157.04 2110.22 331.07 840.19 2110.22 77159 138237 2571.38
WT 39718 923.66 142547 29050 91397 142547 39718 950.81  1536.83
D+LpA HT 45825 72506 1520.70 0.89 45825 899.03 221288 0.77 459.33 702.12 1264.82 0.88
SNP 350.64 104438 1797.98 389.74 73785 1768.80 359.64 1382.04 1797.98
rs1878672
Block 3 WT 0.06 0.94 1.20 0.11 0.90 1.23 0.01 0.97 117
U HT 0.01 0.42 115 0.39 0.01 0.41 1.03 0.09 0.01 0.65 1.47 0.53
SNP 0.01 0.57 1.23 0.33 0.63 1.23 0.01 0.39 147
WT 44.37 449.69 1352.00 36.47 449.69 1778.39 64.70 410.87 739.43
PHA HT 67.45 28232 115035 0.95 43.07 178.15 100257  0.59 21112 73533  1316.66 0.48
SNP 62.63 358.33 1122.97 50.30 264.76  486.60 81.20 538.08  1253.56
WT 44847 1062.37 1935.65 50429 103572 2155.33 37122 1131.02 1609.41
LpA HT 375.65 103755 1904.77  0.06 358.07 82635 161650 0.15 412.89 155543 2150.66 0.12
SNP 21233  497.74 124167 326.87 530.60 1186.44 185.76  464.87  1351.22
WT 1405.63 242454 3479.13 1458.74 261273 3559.97 1302.73 218743 3136.73
Ppg HT 1308.88 2286.17 329849 0.02 | 1251.74 215552 2980.87 0.09 | 1313.43 2987.24 3468091 0.11
SNP 1060.60 1492.80 2486.83 1006.35 1326.94 2475.28 1203.10 1594.64 2498.37
WT 404.82 1213.09 2234.30 54741 113250 2465.26 386.13 1269.13 1783.81
D HT 57598 976.49 194048  0.02 49730 809.70 1669.99  0.03 778.77 172937  3255.97 0.06
SNP 298.80 51323 1128.04 286.05 456.72 1095.23 298.80 74841 153855
WT 39752 1040.25 1797.98 39752 91397 2493.22 409.49 1216.02 1386.77
D+LpA HT 51320 105452 151192 0.04 476.15 105452 1386.63 0.23 51436 111141 6400.06 0.14
SNP 26246 47571 1064.18 26246 54011 1064.18 286.48  439.08 977.95
rs1800893
Block 3 WT 0.01 0.65 117 0.11 0.79 1.23 0.01 0.35 115
U HT 0.01 0.44 117 0.71 0.01 0.41 112 0.17 0.01 0.65 147 0.53
SNP 0.01 0.65 1.38 0.35 0.81 1.23 0.01 0.55 1.38
WT 4437 45382 1185.80 36.47 44969 1587.14 64.70 514.72 739.43
PHA HT 67.45 323.39 102146  0.95 43.07 24817  659.34 0.59 21112 73533  1316.66 0.44
SNP 50.30 364.60 1305.40 37.96 220.08 54591 81.20 654.08 1357.24
WT 44847 1094.76 1797.05 51577 1094.76 2238.19 37122 1077.03 1609.41
LpA HT 41218 981.27 1706.09  0.07 37565 78635 159205 0.07 412.89 1359.13 2150.66 0.25
SNP 198.88 44939 1351.22 22577  420.80 1029.22 19232 52257  1357.78
WT 1450.58 2414.02 3336.83 1487.11 2612.73 3381.97 1302.73 200548 3136.73
Ppg HT 131343 245365 342219 0.02 | 1251.74 220437 325358 0.04 | 1593.61 3084.87 346891 0.10
SNP 1044.10 1457.00 2498.37 92049 122081 2475.28 1266.80 1692.02 2553.16
WT 395.03 1269.13 2234.30 54741 124592 2465.26 386.13 1269.13 1607.69
D HT 619.22 97649 184651 0.04 515.02 780.99 129521 0.01 77877 167438  3255.97 0.10
SNP 286.05 51323 1319.33 27179 45208 816.36 298.89 98359  1705.40
WT 37858 1126.76 2005.43 39752 1040.25 2493.22 359.64 122290 1391.49
D+LpA HT 52214 106241 151192 0.06 520.97 1060.64 142547 0.15 52330 1520.70 1778.04 0.25
SNP 246.37  460.14 1082.55 230.28 41531 1075.90 28648  460.14  1089.20

rs3024496




Block 3 WT 0.06 0.94 1.23 0.11 0.81 1.23 0.01 0.97 1.23
U HT 0.01 0.41 112 0.28 0.01 0.42 1.03 0.13 0.01 0.33 1.47 0.66
SNP 0.01 0.55 1.23 0.33 0.65 1.23 0.01 0.37 1.19
WT 44.37 44969 1352.00 36.47 44969 1587.14 58.92 410.87 899.11
PHA HT 75.75 275.80 1021.46 0.97 67.45 181.47 1002.57 0.59 211.12  559.89 1316.66 0.63
SNP 37.96 376.59 112297 35.74 17048 54591 81.20 654.08 1253.56
WT 44847 1127.14 1935.65 47797 1003.05 2159.50 44847 116659 1609.41
LpA HT 41218 987.87 1621.50 0.04 41218 938.35 1592.05 0.08 369.02 114480 2096.94 0.53
SNP 18576  464.87 1351.22 130.06 41824 1029.22 192.32  522.57 1357.78
WT 1405.63 2403.49 3479.13 145058 224847 3427.11 1405.63 242454 3479.13
Ppg HT 1364.08 2270.20 3162.36 0.03 1514.73 2229.30 3058.40 0.08 131343 2829.14 3298.49 0.26
SNP 1006.35 1444.14 2549.86 91757 121297 2549.86 1266.80 1692.02 2553.16
WT 404.82 1269.13 2397.54 476.12 1056.06 2439.97 395.03 1308.83 1977.79
D HT 631.18 93875 1846.51 0.02 619.22 880.86 1669.99 0.02 777.12 135752 3060.25 0.30
SNP 29247 45473 1305.23 286.05 45142 611.92 298.89  983.59 1705.40
WT 39752 104438 1797.98 39752 707.45 2493.22 40949 1216.02 1386.77
D+LpA HT 52330 105452 1445.72 0.05 667.94 106241 1386.63 0.10 50542 612,71 11022.07 0.41
SNP 26246  439.08 1075.90 230.28 431.32 1075.90 286.48 460.14  1089.20
rs3024498
Block 3 WT 0.01 0.65 1.23 0.11 0.65 1.23 0.01 0.62 1.30
U HT 0.01 0.35 1.17 0.44 0.01 0.35 1.15 0.28 0.01 0.60 1.93 0.66
SNP 0.01 0.61 0.97 0.46 0.80 1.05 0.01 0.28 0.91
WT 38.32 44969 1352.00 33.56 367.52 1352.00 67.57 559.89 1316.66
PHA HT 93.43 214.02  970.99 0.79 75.75 17815 639.21 0.90 188.29 85494  1253.56 0.46
SNP 37.96 305.28 654.08 118.13 30528 1102.84 28.18 251.64 654.08
WT 370.12 104271 1946.73 39392 965.80 2058.65 317.07 112282 1828.36
LpA HT 412890 886.18 1670.83 0.04 357.01 786.35 1224.46 0.11 438.88 132941 1999.79 0.23
SNP 198.88 399.50 1009.07 22486  447.85 1019.15 198.88 352.16 964.07
WT 1392.98 209345 3336.83 1466.90 2254.23 3336.83 1338.76 1874.39 3315.64
Ppg HT 114419 2453.65 329849 <0.01 | 1138.93 2220.85 3763.72 0.01 1203.10 2810.56 3133.29 0.52
SNP 929.49 117247 1805.16 737.95 1069.16 1364.36 1044.10 1797.28 214355
WT 439.79 1103.84 2228.88 529.69 979.62 2234.30 404.96 1269.13 215251
D HT 456.72  778.77 1780.38 0.02 45142 67840 1290.67 0.12 77712 1590.64 2041.63 0.06
SNP 25753 42421  983.59 27179 693.06 1027.82 22371  332.72 983.59
WT 397.35 104232 1476.27 411.00 87385 1476.27 39429 1149.17 1584.77
D+LpA HT 50225 937.69 1483.21 0.07 470.22 97291 1445.72 0.52 52330 840.04 1520.70 0.08
SNP 193.81 364.79 1015.36 262.46 91397 1075.90 118.67 193.81 439.08
Granulocyte macr ophage colony-stimulating factor (GM-CSF)
rs79309463 WT 0.01 0.01 1.46 0.01 0.01 3.01 0.01 0.01 0.01
U HT 0.01 0.01 1.06 0.72 0.01 0.01 0.69 0.42 0.01 0.01 5.25 0.79
SNP 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 3.67
WT 0.01 5.43 49.37 0.01 1.49 40.57 0.01 9.60 60.88
PHA HT 0.01 5.44 62.04 0.02 0.01 6.25 104.13 0.03 0.01 4.13 32.03 0.23




SNP 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 7.70
WT 0.01 4.03 20.34 0.01 4.13 20.12 0.01 3.93 27.09
LpA HT 0.01 2.28 12.14 0.07 0.01 1.49 12.90 0.06 0.01 3.13 9.27 0.68
SNP 0.01 0.01 0.01 0.01 0.01 0.01 0.01 117 5.36
WT 542 77.92 344.52 528 70.58 494.30 7.10 91.85 335.67
Ppg HT 1.76 85.56 332.10 0.28 0.26 9.45 473.34 0.45 16.41 12353 247.18 0.44
SNP 0.01 40.78 98.13 0.01 64.99 98.13 3.36 23.75 79.74
WT 0.11 16.45 103.93 0.01 14.87 73.33 2.28 28.15 139.54
D HT 0.01 9.90 103.48 0.03 0.01 8.50 87.91 0.02 0.04 26.81 175.61 0.56
SNP 0.01 0.01 0.01 0.01 0.01 0.01 0.01 9.54 62.46
WT 0.01 351 73.91 0.01 1.96 50.59 0.01 8.59 104.63
D+LpA HT 0.01 0.27 67.15 0.06 0.01 4.82 103.77 0.12 0.01 0.01 3.26 0.10
SNP 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
rs10494879
WT 0.01 0.01 0.78 0.01 0.01 1.46 0.01 0.01 0.01
U HT 0.01 0.01 321 0.78 0.01 0.01 2.78 0.93 0.01 0.01 512 0.28
SNP 0.01 0.01 6.10 0.01 0.01 0.16 0.01 3.06 1.77
WT 0.01 4.46 4434 0.01 4.97 100.93 0.01 3.08 34.35
PHA HT 0.01 7.24 126.50 0.09 0.01 6.08 49.37 0.28 2.80 19.76 155.11 0.08
SNP 0.01 0.01 11.36 0.01 0.14 284 0.01 0.01 15.38
WT 0.01 525 22.93 0.01 6.34 23.29 0.01 0.01 13.35
LpA HT 0.01 3.02 14.14 0.23 0.01 2.34 12.90 0.09 0.01 5.76 20.65 0.72
SNP 0.01 0.01 8.39 0.01 0.01 0.69 0.01 3.46 8.83
WT 8.07 77.92 335.67 6.81 58.73 23547 11.46 177.47 344.52
Ppg HT 4.13 99.68 488.28 0.34 3.64 98.08 521.94 0.74 811 99.68 327.43 0.28
SNP 0.01 40.02 119.35 0.01 9.27 156.40 3.36 40.40 99.80
WT 0.01 25.72 208.03 0.01 28.15 227.93 1.32 15.81 139.54
D HT 0.25 10.37 96.24 0.07 0.25 10.28 43.48 0.02 0.34 19.21 144.74 0.98
SNP 0.01 0.22 55.33 0.01 0.01 1.42 0.01 37.20 111.61
WT 0.01 561 111.14 0.01 8.02 130.24 0.01 2.52 104.63
D+LpA HT 0.01 3.75 46.66 0.05 0.01 4.29 79.16 0.14 0.01 177 33.06 0.31
SNP 0.01 0.01 0.07 0.01 0.01 0.07 0.01 0.01 0.01
rs1800890
Block 1 WT 0.01 0.01 0.69 0.01 0.01 1.46 0.01 0.01 0.01
U HT 0.01 0.01 3.64 0.64 0.01 0.01 2.78 0.89 0.01 0.01 512 0.27
SNP 0.01 0.01 6.10 0.01 0.01 0.16 0.01 3.06 1.77
WT 0.01 4.46 37.25 0.01 190 50.07 0.01 5.98 35.90
PHA HT 0.01 5.46 62.04 0.56 0.01 5.44 49.37 0.52 0.01 5.48 126.50 0.87
SNP 0.01 0.27 28.80 0.01 0.26 284 0.01 11.36 47.22
WT 0.01 4.97 23.29 0.01 5.80 21.70 0.01 0.87 38.49
LpA HT 0.01 2.39 12.90 0.64 0.01 2.28 11.13 0.43 0.01 5.36 14.64 0.97
SNP 0.01 0.63 9.27 0.01 0.17 12.14 117 4.26 8.83
WT 7.10 81.07 344.52 524 61.39 367.89 13.20 163.64 344.52




Ppg HT 2.34 85.56 361.20 0.55 3.64 11060  488.28 0.65 0.01 55.52 213.13 0.36
SNP 0.26 52.89 156.40 0.01 37.13 156.40 23.37 60.85 182.94
WT 0.01 25.72 206.14 0.01 21.64 157.73 2.18 45.33 206.14
D HT 011 9.80 95.95 0.26 011 8.14 49.59 0.15 0.34 10.03 105.96 0.78
SNP 0.01 115 73.64 0.01 0.22 10.27 9.54 41.74 111.61
WT 0.01 4.01 121.68 0.01 4.01 121.68 0.01 8.22 151.12
D+LpA HT 0.01 177 40.73 0.18 0.01 4.23 67.15 0.33 0.01 0.27 2713 0.52
SNP 0.01 0.01 0.16 0.01 0.01 0.12 0.01 0.01 38.98
rs1800871
Block 2 WT 0.01 0.01 0.26 0.01 0.01 1.06 0.01 0.01 0.01
U HT 0.01 0.01 5.61 0.04 0.01 0.01 3.64 0.35 0.01 0.01 7.88 0.06
SNP 0.01 0.01 0.09 0.01 0.01 0.81 0.01 0.01 0.01
WT 0.01 544 67.08 0.01 512 73.63 0.01 13.53 66.73
PHA HT 0.01 4.18 1521 0.44 0.01 3.07 1521 0.57 0.01 4.27 22.47 0.58
SNP 0.01 341 14.79 0.01 0.01 14.79 341 7.32 21.87
WT 0.01 0.41 12.90 0.01 0.69 13.63 0.01 0.01 12.53
LpA HT 0.01 5.98 13.35 0.45 0.01 5.53 20.12 0.51 0.01 6.64 12.16 0.51
SNP 0.01 0.01 2251 0.01 0.01 12.28 0.01 19.25 40.90
WT 297 72.94 329.77 3.64 84.43 488.28 2.05 56.27 274.89
Ppg HT 7.10 102.86  380.72 0.69 3.96 70.58 521.94 0.66 13.94 142.15 280.29 0.27
SNP 2.09 57.10 24417 2.09 2317 105.18 74.91 278.96 632.11
WT 0.01 10.17 97.65 0.01 10.08 83.86 0.01 10.26 103.93
D HT 1.42 27.29 139.54 0.21 0.38 22.89 105.23 0.38 4.00 48.09 206.14 0.54
SNP 0.01 5.61 85.88 0.01 5.61 72.10 0.01 42.95 247.92
WT 0.01 0.92 67.15 0.01 4.25 111.14 0.01 0.01 38.98
D+LpA HT 0.01 2.52 45.27 0.78 0.01 0.09 39.70 0.79 0.27 3.26 45.27 0.51
SNP 0.01 0.01 104.63 0.01 0.04 74.70 0.01 0.01 104.63
rs1878672
Block 3 WT 0.01 0.01 0.78 0.01 0.01 1.02 0.01 0.01 0.69
U HT 0.01 0.01 5.04 0.83 0.01 0.01 3.64 0.86 0.01 0.01 525 0.97
SNP 0.01 0.01 0.52 0.01 0.01 0.16 0.01 0.01 6.10
WT 0.01 6.11 55.48 0.01 6.11 100.93 0.01 5.61 34.35
PHA HT 0.01 4.68 45.79 0.80 0.01 4.84 4221 0.26 0.01 4.13 66.73 0.61
SNP 0.01 3.03 32.03 0.01 0.27 6.23 0.01 14.73 47.22
WT 0.01 4.68 22.93 0.01 6.16 23.29 0.01 0.87 12.18
LpA HT 0.01 4.19 13.63 0.20 0.01 2.39 11.13 0.19 0.01 7.95 27.09 0.45
SNP 0.01 0.01 8.83 0.01 0.01 542 0.01 0.26 9.27
WT 8.36 106.04  344.52 7.57 61.39 228.08 11.46 192.25 380.72
Ppg HT 441 75.98 411.13 0.23 3.64 96.57 500.31 0.81 10.06 72.94 213.13 0.09
SNP 0.14 25.14 182.04 1.76 10.26 156.40 0.01 40.02 247.18
WT 0.01 25.72 170.20 0.01 28.15 208.03 1.32 15.81 139.54
D HT 0.68 14.87 99.57 0.04 0.11 12.93 49.59 0.03 2.28 85.25 206.14 0.38
SNP 0.01 0.87 44.29 0.01 0.01 6.51 0.01 13.20 97.65




WT 0.01 3.76 104.63 0.01 3.76 111.14 0.01 8.22 89.27
D+LpA HT 0.01 3.75 79.16 0.14 0.01 4.77 79.16 0.47 0.01 177 187.06 0.23
SNP 0.01 0.01 4.25 0.01 0.01 4.25 0.01 0.01 3.26
rs1800893
Block 3 WT 0.01 0.01 1.02 0.01 0.01 1.46 0.01 0.01 0.69
U HT 0.01 0.01 5.04 0.90 0.01 0.01 3.64 0.99 0.01 0.01 525 0.93
SNP 0.01 0.01 0.87 0.01 0.01 0.87 0.01 0.01 0.01
WT 0.01 5.43 4221 0.01 6.11 62.04 0.01 4.41 34.35
PHA HT 0.01 5.42 58.05 0.96 0.01 5.40 49.37 0.50 0.01 5.98 66.73 0.55
SNP 0.01 4.35 63.70 0.01 0.27 7.05 0.01 15.38 17434
WT 0.01 524 21.70 0.01 6.70 23.29 0.01 2.00 9.15
LpA HT 0.01 3.02 13.35 0.42 0.01 2.28 1081 021 0.01 7.95 27.09 0.68
SNP 0.01 0.29 12.14 0.01 0.17 12.14 0.01 1.29 10.90
WT 8.07 94.67 338.54 6.94 61.39 228.08 11.46 185.26 380.72
Ppg HT 4.96 81.70 411.13 0.24 3.64 96.57 500.31 0.67 16.41 75.98 213.13 0.13
SNP 0.01 25.14 161.79 0.26 9.77 156.40 0.01 40.40 224.73
WT 0.01 23.29 208.03 0.01 25.72 227.93 2.18 15.81 103.93
D HT 0.61 1311 96.52 0.20 0.25 11.71 43.48 0.11 1.42 63.91 206.14 0.67
SNP 0.01 1.42 91.95 0.01 0.22 12.82 0.01 19.06 105.86
WT 0.01 3.14 107.89 0.01 0.01 111.14 0.01 13.92 104.63
D+LpA HT 0.01 3.75 60.74 0.42 0.01 4.25 67.15 0.73 0.01 0.27 54.33 0.45
SNP 0.01 0.01 15.73 0.01 0.04 4.33 0.01 0.01 2713
rs3024496
Block 3 WT 0.01 0.01 0.95 0.01 0.01 1.46 0.01 0.01 0.69
U HT 0.01 0.01 5.04 0.92 0.01 0.01 3.64 0.97 0.01 0.01 5.25 0.96
SNP 0.01 0.01 0.87 0.01 0.01 0.87 0.01 0.01 3.06
WT 0.01 7.32 55.48 0.01 7.51 84.01 0.01 7.32 35.13
PHA HT 0.01 451 28.04 0.64 0.01 512 28.04 0.22 0.01 175 13.53 0.38
SNP 0.01 321 47.22 0.01 0.14 7.05 0.01 15.38 126.50
WT 0.01 5.80 27.09 0.01 6.16 23.65 0.01 4.68 38.49
LpA HT 0.01 2.39 11.13 0.25 0.01 2.34 1081 0.22 0.01 7.59 13.35 0.83
SNP 0.01 0.01 12.14 0.01 0.01 12.14 0.01 1.29 10.90
WT 7.10 78.85 335.67 1.84 29.53 194.80 25.63 192.25 380.72
Ppg HT 514 85.56 473.34 0.38 514 12970 521.94 0.44 10.06 52.47 198.67 0.09
SNP 0.01 10.26 247.18 0.26 9.27 161.79 0.01 40.40 287.31
WT 0.01 28.15 206.14 0.01 25.72 217.98 218 48.09 180.18
D HT 1.96 13.28 85.25 0.08 0.74 13.28 49.59 0.05 2.28 2641 233.85 0.53
SNP 0.01 115 73.64 0.01 0.01 6.51 0.01 19.06 102.61
WT 0.01 2.52 73.91 0.01 0.01 61.47 0.01 8.22 89.27
D+LpA HT 0.01 4.78 91.17 0.22 0.01 5.46 79.16 0.38 0.01 0.14 319.78 0.42
SNP 0.01 0.01 4.33 0.01 0.01 4.33 0.01 0.01 27.13
rs3024498
Block 3 WT 0.01 0.01 1.46 0.01 0.01 2.78 0.01 0.01 0.35




U HT 0.01 0.01 117 0.28 0.01 0.01 0.87 0.29 0.01 0.01 543 0.69
SNP 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
WT 0.01 6.35 55.48 0.01 5.40 67.08 0.01 7.83 38.60
PHA HT 0.01 3.67 28.04 0.07 0.01 284 28.04 0.13 0.01 4.13 32.03 0.48
SNP 0.01 0.01 1.78 0.01 0.01 0.90 0.01 0.01 15.38
WT 0.01 4.99 23.29 0.01 5.53 23.29 0.01 2.78 20.87
LpA HT 0.01 2.39 10.81 <0.01 0.01 0.69 1081 <0.01 0.01 4.26 10.71 0.32
SNP 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 2.32
WT 514 74.12 335.67 514 64.17 473.34 5.98 77.52 318.65
Ppg HT 2.99 92.62 346.65 0.38 1.76 10.26 521.94 0.59 16.41 198.67 327.43 0.44
SNP 0.01 23.75 118.69 1.16 33.68 108.74 0.01 23.75 118.69
WT 0.27 16.36 106.33 0.01 16.91 105.23 218 1581 139.54
D HT 0.38 28.15 109.30 <0.01 0.01 10.48 83.86 0.01 142 70.97 233.85 0.16
SNP 0.01 0.01 0.07 0.01 0.01 0.01 0.01 0.04 19.06
WT 0.01 351 67.69 0.01 4.00 50.59 0.01 2.89 89.27
D+LpA HT 0.01 177 79.16 0.05 0.01 2.25 116.36 021 0.01 177 2713 0.17
SNP 0.01 0.01 0.01 0.01 0.01 0.07 0.01 0.01 0.01

1.Q, first quartile; Med, median; 3.Q, third quartile; p(KW), p-value from Kruskal-Wallistest. CBMCs all, CBMCs of al mothers, not stratified for

maternal atopy. Bold p-values, data are presented in overview table |1 and table E2, respectively.



Table E3. Influence of the investigated genetic variants of 1L-10 on Th2, Thl, GM-CSF and
TNF-a cytokine secretion and gene expression of Treg-associated genes stratified for CBMC

of atopic/non-atopic mothers



L D-Block/ CBMC of Treg-
non-atopic /atopic IL-5 IFN-g TNF-a GM-CSF
SNP mothers marker genes
u* n.d. u* PHA* n.d.
LpA* # LpA #
rs79309463 0 D*# LpA®# D™ #
Pog* #
D#
1 D+LpA# | 1| U*# nd. D+LpA Foxps | PMAY
u* n.d. LpA # LpA # GITR U
0 Ppg # D* #
D* #
rs10494879 D* # t | U* n.d. PHA FOXP3 PHA #
D+LpA D#
! GITR (fd) | PHA
(fd) D #
0 U n.d. Ppg # n.d. GITR U
D* # D* #
Block 1 nd. p| oo nd. nd. Foxps | PMAY
rs1800890
1 5+LpA Ppg* #
D#
n.d. n.d. n.d. n.d. FOXP3 D*
GITR D
LAG3 D*
0
500671 (ng;( =] e
(fd) LpA
n.d. n.d. n.d. n.d. FOXP3 LpA
1 LAG3 D* #
Ppg
U nd. u D* # '(:fg)xp3 D
0 D PPy #
Block 3 D* #
re1878672 D+LpA# | 1| U D Ppg # FOXP3 | D
1 D
D+LpA*
U nd. LpA # nd. (ng)xm PHA
0 LpA # Ppg* #
Block 3 D* D* #
rs1800893 D+LpA
D+LpA # t| D Ppg n.d. LAG3 D
! D+LpA* D
u* nd. LpA # D* # GITR u
0 LpA Ppg #
Block 3 b* D #
rs3024496 D+LpA
1 D+LpA*# | t | U n.d. Ppg # n.d.
D+LpA*
o LpA n.d. Ppg* # LpA* GITR Ppg #
Block 4 b* LAGS Ppg*
3024498 D+LpA* # | + | U* # D n.d. n.d.
1 D+LpA
#




0: CBMCs of non-atopic mothers; 1: CBMCs of atopic mothers.

1: secretion/expression upregulated in homozygous carriers of the minor allele;

L: secretion/expression downregulated in homozygous carriers of the minor allele;

U, unstimulated; PHA, phytohemagglutinin; LpA, Lipid A; Ppg, peptidoglycan; D,
Dermatophagoides pteronyssinus. (fd), gene expression as fold difference; n.d., no difference.
p-value from Kruskal-Wallistest. * p<0.05, al other presented results are p<0.1.

# highest/lowest secretion or gene-expression in carriers with increasing number of the minor

alele (SNP-HT-WT).



Table E4: Cytokine secretion [pg/ml] of Interleukin-6 (IL-6), IL-10, IL-13 and IL-17 secretion stratified for maternal atopy (raw data).

I nterleukin-6 (1L-6)

SNP/L D-block CBMCsall CBMCs of non-atopic mothers CBMCs of atopic mothers
Stimulation Genotype 1.Q Med 3.Q p(KW) 1.Q Med 3.Q p(KW) 1.Q Med 3.Q p(KW)
79309463

WT 1.40 4.85 16.11 1.03 414 17.52 211 6.05 13.46
u HT 0.95 434 19.95 0.81 1.38 4.65 19.95 0.54 0.11 261 17.65 0.42
SNP 104 3.30 17.68 1.04 1.27 473 3.30 77.06 150.82
WT 18242.38 26486.50 42148.76 22104.71  30000.00 42148.76 15436.50 20403.87 36696.19
PHA HT 2348279 33866.08  63903.36 0.39 23482.79 34000.00  63903.36 0.69 24035.03 3273512 179756.19 0.16
SNP 18482.63 28880.31  34000.00 15304.66 23121.63  785917.89 30000.00 32000.00  34000.00
WT 20309.37  30000.00 50221.17 23275.70  30611.84 43472.57 17930.83 25756.04 77294.78
LpA HT 22561.28 31809.25  50753.75 0.81 22083.32 31809.25  46611.59 0.91 26088.10 40376.88  106334.38 0.42
SNP 14014.05 30000.00  40903.62 14014.05 28929.84  40903.62 30000.00 32000.00  34000.00
WT 18242.38 26486.50 42148.76 22104.71  30000.00 42148.76 15436.50 20403.87 36696.19
Ppg HT 23482.79  33866.08 63903.36 0.39 23482.79  34000.00 63903.36 0.69 24035.03 32735.12  179756.19 0.16
SNP 18482.63 28880.31  34000.00 15304.66 23121.63  785917.89 30000.00 32000.00  34000.00
WT 23291.13 35139.62 72112.33 24000.00 33287.90 57577.60 22214.66 37586.58  126056.17
D HT 26000.00 44638.02 70242.11 0.44 25584.63 36193.29 59131.17 0.89 44638.02 50329.90 264628.43 0.12
SNP 2467354 30000.00  46119.71 2467354 2481383  46119.71 30000.00 30290.59  30581.17
WT 26715.38  34000.00 68640.01 30000.00 36408.79 63736.37 21272.06 31398.74  180000.00
D+LpA HT 28102.88 44481.85 61347.93 0.17 19804.02 44481.85 56724.30 0.42 30000.00 51155.36 66461.44 0.31
SNP 20629.65 26859.63  30711.79 25197.26  26859.63 3071179 10917.98 20458.99  30000.00
rs10494879
WT 1.30 534 16.11 1.00 4.62 16.11 2.30 6.56 13.46
u HT 132 4.03 19.95 0.90 1.92 441 37.56 0.33 0.51 4.03 6.21 0.20
SNP 1.04 3.86 14.05 0.62 3.48 7.85 3.30 29.09 150.82
WT 19606.03 29376.72  43217.76 2035041 30000.00  34000.00 18357.59 25781.04  180000.00
PHA HT 19430.15 3124821  51063.29 0.75 25687.62 3477318  89877.19 0.30 1322681 1779852  31866.08 0.08
SNP 22034.36  32000.00  819499.12 18482.63 27760.62 94923.08 30000.00 34000.00 1700000.00
WT 21067.52 30000.00  50712.47 2122596 30000.00  36440.95 19878.25 28440.63  103121.52
LpA HT 22561.28 33140.36  50753.75 0.83 23319.04 34000.00  46687.76 0.43 22501.18 2806041  50753.75 0.67
SNP 22083.32 29534.58 40903.62 15035.74  28929.84 40903.62 30000.00 34000.00 151565.20
WT 19099.40 30000.00  73595.83 18373.04 30000.00  44929.41 19825.75 43876.20  180000.00
Ppg HT 24000.00 33596.26  54099.31 0.68 24000.00 3399843  72192.83 0.30 20938.71 31709.57  49541.87 0.52
SNP 17965.15 24184.79 41896.91 13796.57 22329.84 41896.91 30000.00 38424.04 1700000.00
WT 21138.18 31298.73  101497.10 17859.42 30000.00  73137.14 2842535 39200.67  180000.00
D HT 30000.00 40162.37  57577.60 0.59 | 30785.35 38281.00 57161.11 0.3 30000.00 44638.02  94862.37 0.96
SNP 24813.83 30581.17 49681.37 2467354 35757.70 49681.37 30000.00 30581.17 264628.43
WT 26205.67 34000.00 160914.33 26205.67 34000.00  63736.37 2471478 80627.68  951269.71
D+LpA HT 30000.00 43920.78  58489.31 0.08 | 34000.00 45042.92  56724.30 0.17 30000.00 3881849  64206.55 031
SNP 20629.65 26859.63 30711.79 22907.15 26859.63 30711.79 10917.98 20458.99 30000.00
rs1800890
Block 1 WT 1.30 6.70 20.23 1.00 5.82 33.53 2.30 6.84 16.90
U HT 1.38 4.23 15.37 0.78 2.39 4.65 19.95 0.56 0.51 4.03 11.55 0.35
SNP 104 3.30 14.05 0.62 1.92 14.05 3.30 6.05 150.82




WT 18981.81 30000.00  58845.50 22104.71 31949.80  43217.76 16402.77 2483513  180000.0
PHA HT 17526.97 31738.07  44816.52 0.61 2402750 34000.00  63903.36 0.32 1121141 18070.06  33732.16 0.63
SNP 19636.44 26673.35  32000.00 18482.63 25586.08  30000.00 20790.24  30000.00  34000.00
WT 21825.66 30000.00  52421.21 22709.13 3127492 5071247 17930.83 26881.26  108110.8
LpA HT 2378398 3284590  46687.76 0.41 2378398 3371741  46687.76 0.24 18240.17 28060.41  50753.75 0.97
SNP 22083.32 28929.84  30000.00 15252.48 27003.87  30000.00 22501.18 30000.00  34000.00
WT 21254.80 32000.00  87936.18 22792.32  30000.00  65704.50 16134.81 43876.20  180000.0
Ppg HT 21188.74 3377339  45292.03 0.27 24000.00 34000.00  47337.43 0.25 15062.94 30000.00  44984.43 0.69
SNP 2186450 25205.23  30000.00 16304.65 22747.10  30000.00 26814.47 30000.00  38424.04
WT 24000.00 35139.62 101497.10 19756.20 30559.42  73137.14 28404.93 39200.67  180000.0
D HT 30000.00 4213577  62000.89 0.52 33287.90 39989.33  62000.89 0.40 30000.00 44638.02  50329.90 0.74
SNP 24813.83 30000.00  46119.71 24743.69 27697.84  47900.54 30000.00 30581.17  40162.37
WT 2744222 36573.66  110551.32 30000.00 39147.32  63940.19 22204.46 3244751  302539.4
D+LpA HT 3017499 4101248  55612.19 0.21 32216.00 44481.85  55612.19 0.35 28102.88 34227.07  56013.31 0.63
SNP 20629.65 26859.63  39532.80 21768.40 2602845  41527.46 10917.98 30000.00  39532.80
rs1800871
Block 2 WT 1.35 4.23 14.87 1.35 4.23 17.52 1.30 413 11.24
U HT 1.03 6.39 20.23 0.99 1.38 8.17 19.95 0.95 0.33 6.21 20.23 0.74
SNP 1.22 6.84 16.90 1.00 221 29.53 4.03 10.15 15.18
WT 18362.51 30454.88  40248.38 26120.76  31949.80  43174.17 15436.50 20790.24 34000.0
PHA HT 20403.87 29376.72  70881.62 0.83 19606.03 26179.27  70881.62 0.43 21890.47  30000.00 413479 0.30
SNP 16402.77 26504.13  180000.00 10291.60 26504.13  30000.00 17380.18 99178.80 890000
WT 20875.81 30000.00  45080.17 22083.32 3149895  40903.62 18240.17  28060.41 77294.7
LpA HT 24000.00 30000.00  46611.59 0.59 2490259 30831.37  49516.40 0.91 23836.68 25756.04 30000.0 0.55
SNP 2327570  38517.57  108110.81 23275.70  30000.00  56543.24 26660.41 73314.19 854055
WT 17965.15 30000.00  44984.43 18373.04 2994625  36317.88 15062.94  30000.00 81487.1
Ppg HT 26000.00 33773.39  58335.73 0.40 25000.00 36673.66  65264.28 0.38 28905.51 33419.13 57348.8 0.85
SNP 21188.74 30000.00 178358.39 27839.08 30000.00 92578.54 14031.71 97246.60 889179
WT 25104.76  34000.00  48232.49 25104.76  34000.00  47783.07 24781.77  37170.15 61221.1
D HT 2840493 45478.01  94862.37 0.20 26000.00 45478.01  73137.14 0.53 29202.47  46561.16 137431 0.32
SNP 3597248 42449.48  180000.00 30000.00 39534.72  88816.63 39210.98 111224.7 890000
WT 26859.63 34000.00  47820.06 26859.63 34000.00  45156.94 15277.28 32447.51 64206.5
D+LpA HT 27225.09 4816577  66461.44 0.34 30000.00 52410.75  63736.37 041 26205.76  30000.00 128807 0.55
SNP 22210.38  68145.81  1600000.00 26109.69 4907291  124072.91 22204.46 1600000 1600000
rs1878672
Block 3 WT 1.03 6.56 16.90 0.95 313 17.52 1.30 6.84 16.90
U HT 221 4.62 19.95 0.36 2.30 4.85 24.74 031 211 4.23 11.55 0.76
SNP 0.69 3.52 8.76 0.62 3.74 9.66 0.76 3.30 6.05
WT 20350.41 30309.54  180000.00 20350.41 34000.00  70881.62 18357.59 24835.13 180000
PHA HT 19606.03 30145.35  42148.76 0.66 21875.72 3124821  44816.52 0.93 13226.81 21654.01 36543.0 0.35
SNP 18070.06 27760.62  35367.74 21713.08 28880.31  56835.42 16969.16  20790.24 33732.1
WT 22709.13 30525.45  50712.47 2214255 31050.89  34000.00 23836.68 30000.00 108110
LpA HT 22882.00 3342295  52084.85 0.35 23551.51 34000.00  52084.85 0.21 15815.70  27057.90 74442.9 0.62
SNP 18919.09 2849513  37199.34 18477.25 28929.84  40398.67 22501.18 28060.41 34000.0
WT 19813.92 30000.00 157306.74 18373.04 30000.00  65704.50 22870.20 57348.83 1600000
Ppg HT 19825.75 30000.00  47337.43 0.60 24000.00 34000.00  58335.73 0.70 14128.01 29019.07 38824.8 0.35
SNP 18463.72 28407.24  43440.67 21864.50 2520523  41896.91 15062.94  30000.00 44984.4
WT 21138.18 36185.99  180000.00 17143.97 30000.00  180000.00 28404.93 4417343 180000




D HT 2030633 3650516 6200080 078 | 2930633 3546117 6200089 073 | 2842535 39200.67 948623 051
SNP | 2467354 3448388  48379.03 2467354 3419329  48379.03 25121.76 3537177 474839
WT 26205.67 34000.00  180000.00 26205.67 3400000 160914.33 2722509 1288078 1600000
D+LpA HT 2765935 3685220 5601071 042 | 3000000 4144096 5601071 095 | 2074152 28829.68 571407 0.23
SNP | 2405221 34407.98  47643.29 25197.26 3881758  50215.20 12331.07 3034997  39532.8
rs1800893
Block 3 WT 0.95 3.35 1752 0.95 257 17.52 1.30 6.70 16.90
U HT 2.39 462 16.11 0.68 242 485 18.03 0.53 211 423 1155 1.00
SNP 0.76 445 14.05 0.83 424 11.86 0.76 445 29.09
WT 19354.00 29376.72  38608.88 20350.41 30000.00  34000.00 18357.50 25321.96 180000
PHA HT 19606.03 3187945 4481652 043 | 2187572 34000.00 4481652 040 | 1322681 2165401  44078.6 0.42
SNP | 1543650 25586.08  34000.00 1848263 27760.62  35367.74 1543650 1943015 337321
WT 20300.37 2634322  34000.00 1957422 2790259  34000.00 2333668 2631865 385175
LpA HT 23260.88 3400000 5302612 0.3 | 2642657 3400000 52084.85 013 | 1581570 3245187 139066 071
SNP | 1824017 2849513  40398.67 1855053 2899950  40651.15 1824017 2708639  34000.0
WT 16304.65 2652042  57348.83 16620.61 2591954  34000.00 16134.81 27062.64 180000
Ppg HT 2544895 3400000 5833573 022 | 25568.00 3619929 5833573 0.3 | 1636296 3170057  67714.8 0.76
SNP | 1379657 26000.85  44984.43 1783054 2418479  39644.44 12081.96 28407.24  44984.4
WT 19756.20 30000.00  180000.00 1714397 3000000 101497.10 28404.93 4244948 180000
D HT 3000000 3697432 6612150  0.38 | 3055042 3503033 5978925 032 | 2021268 4066822 137431 0.59
SNP | 2245853 3020059  47249.37 2467354 3000000  48379.03 2024352 3058117  44638.0
WT 2472224 3400000  170457.17 26100.60 34000.00 112427.26 2471478 80627.68 951269
D+LpA HT 2765035 3685220 5601071 026 | 29677.13 3914658 5525539 071 | 2620576 30000.00  66461.4 0.30
SNP | 2062965 3017499  45042.92 2290715 2878571 4507138 1162453 3017499 388184
r 3024496
Block 3 WT 0.98 496 15.18 0.82 2.96 15.14 1.26 6.70 15.18
U HT 2.39 5.07 37.56 0.31 1.92 507 37.56 0.54 403 553 189.53 0.48
SNP 0.76 423 1155 1.04 423 9.66 0.76 3.88 1155
WT 18357.50 2875344  43217.76 2035041 30000.00  38348.00 18299.09 23362.80 180000
PHA HT 2187572 3187945 4481652 027 | 2519597 31949.80 4481652 050 | 15968.11 30000.00  41347.9 0.61
SNP | 1378150 2427543  34683.87 12126.68 28880.31  70496.66 1543650 1943015 337321
WT 2182566 3000000  51203.77 18991.67 30000.00  34000.00 2479636 3425879 144055
LpA HT 2135002 3217243 5102950 090 | 23319.04 3343481 5130525 038 | 1207710 2320272 507537 0.33
SNP | 2208332 3000000  40903.62 2208332 30000.00  40903.62 2250118 2003021  34903.7
WT 18373.04 30000.00 178358.39 1693656 29709.63  36199.29 24044.98 7445113 890000
Ppg HT 2400000 3400000 5833573 067 | 25568.00 3400000 5833573 043 | 1200016 30000.00 438762 0.29
SNP | 15062.94 28038.14  44984.43 2186450 2520523  41896.91 15062.94 20019.07  44984.4
WT 2044719 3298624  180000.00 1429418 2824890  73487.56 3218871 58142.88 180000
D HT 28365.84 34569.81 5716111 096 | 2930633 3546117 57577.60 026 | 2842535 3129873  39200.6 0.23
SNP | 2481383 3838658  47480.18 2474369 3419329  47929.61 3000000 4016237  44638.0
WT 26205.67 34000.00  180000.00 2421253 3200000 112427.26 2722509 1288078 1600000
D+LpA HT 2765035 4144096 5848931  0.67 | 3000000 4392078 5672430  0.88 | 15277.28 28829.68 664614 0.26
SNP | 25197.26 3810417 5021520 25197.26 4504292 5234313 2116554 34227.07 436764
rs3024498
Block 4 WT 1.26 3.85 13.76 1.03 3.54 14.87 1.30 423 1155
U HT 1.89 556 33.55 0.65 2.39 5.07 2953 0.54 0.20 6.05 189.53 0.83
SNP 1.02 4,02 23.39 1.02 3.00 12.77 2.03 16.20 89.96
WT 18242.38 2650413  41997.77 21799.76 30000.00  40172.89 1543650 2040387  46809.3




PHA HT 21875.72  33866.08 57310.05 0.40 2402750 35457.05 82709.87 0.53 20790.24  30869.04 33732.1 0.36
SNP 18482.63 28880.31 1544075.15 18482.63 26352.08 1544075.15 24035.03 32000.00 867000
WT 20309.37  30000.00 50221.17 22709.13 30305.92 38509.66 17930.83 26496.81 98132.2
LpA HT 22882.00 32091.84 51029.50 0.81 26000.00  34000.00 51305.25 0.33 22501.18 24115.79 50753.7 0.58
SNP 16756.50 29464.92  37451.81 1452490 2370355  37169.22 29030.21 32000.00 92782.6
WT 17965.15 29854.82 58335.73 21188.74  30000.00 44929.41 12900.16 28038.14 178358
Ppg HT 26000.00 33773.39 54099.31 0.86 26000.00  34000.00 77831.48 0.36 26814.47  31709.57 33773.3 0.43
SNP 1806321 27602.62  67452.79 12565.36 2339423  57563.19 34212.02 41704.24 872492
WT 24000.00 35972.48 85217.51 26497.79  34000.00 73137.14 23291.13 37586.58 180000
D HT 30000.00 38386.58 48948.89 0.97 25886.79  34730.59 52320.24 0.79 40162.37  44638.02 48948.8 0.76
SNP 20467.16 3029059  157479.17 16019.16 24743.69  823059.86 30290.59 40455.54 157479
WT 26205.67 34000.00 128807.84 29354.25  34000.00 63940.19 21738.26  31398.74 241269
D+LpA HT 30000.00 39532.80 50215.20 0.73 24902.01 42680.87 51312.98 0.85 30000.00 38104.17 39532.8 0.73
SNP 25197.26 3035590  52343.13 25197.26 30711.79  52343.13 10917.98  30000.00 64206.5
I nterleukin-10 (1L-10)
rs79309463
WT 0.05 0.13 0.21 0.10 0.15 021 0.01 0.12 0.19
U HT 0.01 0.08 0.16 0.03 0.01 0.04 0.15 <0.01 0.01 0.14 0.27 0.94
SNP 0.01 0.01 0.15 0.01 0.01 0.15 0.01 0.11 0.22
WT 38.53 96.70 200.09 38.53 98.03 200.09 33.54 86.44 207.86
PHA HT 35.93 95.86 202.10 0.94 35.93 118.45 219.98 0.86 48.39 82.72 143.02 0.91
SNP 36.63 111.03 191.66 36.63 111.03 191.66 43.71 114.06 242.27
WT 106.43 179.33 235.16 128.49 184.28 269.06 93.42 146.46 227.34
LpA HT 88.90 167.01 32357 0.93 92.54 182.75 343.31 0.28 82.85 144.66 190.59 0.32
SNP 116.29 155.15 211.02 91.82 116.29 155.15 171.93 225.25 336.43
WT 444.94 867.38 1359.40 581.27 916.10 1440.47 108.63 824.24 1257.93
Ppg HT 402.97 744.83 1265.84 0.39 389.72 1036.17 1489.73 0.83 501.21 636.03 873.86 0.20
SNP 832.40 1202.40 1214.46 745.07 1202.40 1208.37 921.97 1113.00 1358.25
WT 108.11 192.92 304.31 109.45 198.45 350.28 90.48 183.39 263.40
D HT 78.93 160.71 298.93 0.70 77.65 192.70 349.77 0.94 80.13 136.23 213.95 0.58
SNP 128.07 210.37 251.71 155.92 219.38 251.71 92.22 153.14 362.95
WT 166.82 218.02 352.99 190.10 242,52 425.38 150.05 185.20 254.53
D+LpA HT 138.30 282.50 426.04 0.71 198.90 303.26 464.88 0.80 82.97 237.56 374.68 0.42
SNP 185.41 240.42 439.51 185.41 232.80 302.33 240.42 339.97 439.51
rs10494879
WT 0.02 0.12 0.19 0.10 0.15 0.19 0.01 0.10 0.15
U HT 0.01 0.12 0.19 0.32 0.01 0.10 0.17 0.09 0.01 0.14 0.24 0.06
SNP 0.01 0.16 0.31 0.01 0.15 0.24 0.09 0.22 0.34
WT 30.20 96.38 162.15 38.53 104.30 188.80 25.72 82.18 146.19
PHA HT 51.72 97.62 219.98 0.55 49.98 99.21 219.98 0.82 52.44 94.10 195.56 0.61
SNP 28.74 111.03 211.13 28.74 118.33 211.13 23.48 63.94 245.37
WT 104.27 169.91 22241 121.54 179.33 221.78 93.42 147.40 223.82
LpA HT 94.44 180.16 308.84 0.78 128.16 197.99 343.31 0.27 82.85 139.59 233.95 0.49
SNP 114.30 168.82 248.48 91.82 157.57 248.48 127.86 196.74 336.43
WT 408.41 827.93 1322.99 408.41 824.23 1484.27 308.66 907.48 1310.32
Ppg HT 456.01 902.80 1265.84 0.98 518.22 1052.26 1396.66 0.56 383.30 578.06 966.42 0.19
SNP 511.83 745.07 1367.84 402.97 623.00 1367.84 690.43 921.97 1358.25
WT 106.52 181.11 280.17 104.11 161.72 280.17 113.98 192.92 304.31




D HT 84.17 160.71 284.64 0.94 113.05 198.61 349.77 0.68 57.76 124.38 235.18 0.20
SNP 95.64 178.38 263.40 95.64 187.65 276.05 92.22 178.38 236.89
WT 160.01 217.64 352.99 190.10 24252 376.98 116.66 181.64 352.99
D+LpA HT 170.86 237.56 366.54 0.55 178.87 278.59 387.19 0.90 104.14 211.75 266.16 0.39
SNP 185.41 255.86 483.95 185.41 255.86 483.95 240.42 339.97 439.51
rs1800890
Block 1 WT 0.02 0.12 0.19 0.10 0.15 021 0.01 0.10 0.16
U HT 0.01 0.10 0.16 0.13 0.01 0.10 0.15 0.03 0.01 0.14 0.20 0.19
SNP 0.01 0.15 0.31 0.01 0.15 0.24 0.07 0.22 0.34
WT 30.20 93.42 159.91 38.53 97.61 172.80 25.72 82.05 118.74
PHA HT 51.72 99.21 227.75 0.20 52.77 121.22 237.66 051 51.72 90.58 136.85 0.44
SNP 32.69 144.91 232.68 36.63 125.63 211.13 23.48 164.18 248.09
WT 103.95 169.71 223.12 125.23 180.34 22241 91.90 146.46 223.82
LpA HT 92.07 184.28 307.45 0.85 94.07 192.45 32357 0.59 82.85 152.21 236.37 0.68
SNP 114.30 156.36 248.48 91.82 156.36 248.48 127.86 173.33 336.43
WT 444.94 835.63 1322.99 596.75 831.40 1440.47 88.31 867.38 1281.53
Ppg HT 456.01 962.13 1359.40 0.98 518.22 1131.46 1519.56 0.61 108.63 563.17 966.42 0.25
SNP 594.36 788.74 1367.84 402.97 684.04 1367.84 690.43 921.97 1358.25
WT 106.52 172.69 280.17 107.32 164.14 293.23 90.48 181.11 271.33
D HT 84.17 178.70 34251 0.85 103.13 207.90 360.27 0.58 57.76 137.04 235.18 0.58
SNP 92.09 149.06 257.56 83.56 149.06 263.88 92.22 147.24 236.89
WT 161.10 215.27 329.09 190.10 230.00 329.09 133.36 171.92 296.19
D+LpA HT 178.87 272.80 387.19 0.45 188.89 309.04 477.36 0.48 85.66 218.64 254.53 0.60
SNP 170.86 240.42 483.95 149.95 267.57 506.13 170.86 240.42 439.51
rs1800871
Block 2 WT 0.01 0.13 0.21 0.01 0.12 021 0.02 0.14 0.21
U HT 0.01 0.12 0.21 0.70 0.05 0.12 0.21 0.90 0.01 0.07 0.23 0.20
SNP 0.01 0.12 0.16 0.06 0.14 0.17 0.01 0.06 0.12
WT 45.67 97.62 202.10 36.28 101.76 199.76 51.72 90.58 207.86
PHA HT 26.68 95.80 172.80 0.54 26.68 97.61 172.80 0.49 25.42 89.71 172.63 0.65
SNP 36.04 108.28 211.83 58.61 163.34 211.83 24.23 45.53 190.28
WT 116.29 185.74 269.06 138.82 194.14 301.19 94.80 149.56 233.95
LpA HT 92.07 146.93 248.80 0.31 92.07 153.41 289.42 0.20 88.83 146.93 228.93 0.97
SNP 101.00 170.57 305.13 112.22 170.57 282.19 88.26 158.62 337.46
WT 450.48 833.06 1269.84 456.01 916.10 1421.78 383.30 770.88 112354
Ppg HT 522.74 885.54 1359.40 0.36 627.52 1028.83 1484.27 0.76 230.94 824.24 1202.98 0.44
SNP 671.23 1302.26 2151.26 671.23 1135.77 1878.36 643.24 1632.84 2235.74
WT 88.54 165.63 284.64 97.92 166.55 298.93 85.80 164.70 263.40
D HT 99.85 154.76 255.69 0.24 106.52 155.72 306.28 0.76 60.10 147.17 230.23 0.16
SNP 134.77 242.66 360.27 107.64 242.66 360.27 201.71 289.19 370.06
WT 166.82 218.56 33240 174.14 232.80 366.54 150.05 211.71 277.79
D+LpA HT 152.48 255.18 433.36 0.23 198.90 280.24 519.56 0.43 112.39 181.64 237.56 0.19
SNP 239.39 426.04 489.83 23145 384.92 461.58 239.39 426.04 515.68
rs1878672
Block 3 WT 0.01 0.12 0.19 0.10 0.15 0.19 0.01 0.01 0.17
U HT 0.01 0.11 0.16 0.25 0.01 0.10 0.15 0.04 0.02 0.15 0.24 0.16
SNP 0.01 0.15 0.24 0.01 0.15 0.24 0.01 0.16 0.23
WT 3354 96.38 159.91 48.03 104.30 188.80 25.72 66.68 95.21




PHA HT 45.67 112.72 216.58 0.76 47.83 107.61 223.87 0.83 35.75 112.72 183.11 0.30
SNP 30.25 89.65 211.13 26.18 78.52 201.10 51.72 94.10 248.09
WT 103.39 161.42 22241 112.22 175.36 245.74 93.42 117.94 209.05
LpA HT 97.75 189.78 307.45 0.27 128.16 194.14 34331 0.29 89.12 169.91 254.60 0.72
SNP 96.88 156.36 248.05 114.30 166.68 248.48 85.86 143.77 247.62
WT 299.35 826.77 1310.32 243.02 821.51 1375.06 550.32 907.48 1310.32
Ppg HT 509.61 990.73 1455.76 0.56 652.04 1052.26 1519.56 0.19 88.31 575.84 1162.93 0.43
SNP 416.70 757.23 1205.39 402.97 705.01 1273.84 511.83 832.40 1115.36
WT 97.92 145.27 244.80 100.05 134.77 298.93 80.90 147.17 224.58
D HT 113.37 230.23 349.77 0.14 138.14 230.41 408.35 0.18 61.87 230.23 271.33 0.73
SNP 85.80 159.09 251.71 77.65 202.24 276.05 85.80 149.75 210.37
WT 126.39 205.62 366.54 166.82 241.61 366.54 114.69 170.83 332.72
D+LpA HT 198.90 272.80 464.88 0.19 198.90 280.24 489.83 0.37 183.52 228.06 303.76 0.71
SNP 122.61 225.72 302.33 185.41 232.80 302.33 122.61 218.64 277.79
rs1800893
Block 3 WT 0.09 0.15 0.19 0.10 0.15 0.19 0.01 0.06 0.17
U HT 0.01 0.11 0.16 0.11 0.01 0.10 0.15 <0.01 0.02 0.14 0.24 0.30
SNP 0.01 0.15 0.24 0.01 0.18 0.24 0.02 0.13 0.21
WT 47.23 97.61 183.11 59.63 109.67 188.81 47.23 82.30 108.66
PHA HT 49.98 112.72 216.58 0.97 51.38 110.37 23271 0.79 35.75 112.72 146.19 0.55
SNP 33.09 89.65 206.62 26.82 88.71 200.09 51.72 90.58 248.09
WT 104.27 169.12 223.82 118.24 178.13 279.24 94.80 132.20 209.05
LpA HT 126.32 189.08 284.48 0.46 132.43 194.14 32357 0.60 89.12 167.01 254.60 0.78
SNP 91.82 149.91 248.48 91.82 162.13 287.47 88.88 142.38 234.30
WT 356.69 825.50 1322.99 328.02 821.51 1380.66 550.32 872,51 1281.53
Ppg HT 501.11 990.73 1455.76 0.59 652.08 1052.26 1519.56 0.26 108.63 575.84 1162.93 0.52
SNP 430.43 800.89 1208.37 430.43 970.83 1367.84 44757 800.89 1081.47
WT 97.92 143.37 244.80 100.05 133.01 244.80 80.90 147.17 224.58
D HT 113.37 231.09 349.77 0.10 142.33 233.97 360.27 0.14 61.87 230.66 278.51 0.66
SNP 84.17 142.19 263.40 74.57 149.06 357.63 85.80 140.41 210.37
WT 121.53 204.66 376.98 166.82 217.64 336.51 112.72 181.64 426.04
D+LpA HT 204.85 278.59 464.88 0.10 205.90 291.75 483.88 0.32 204.85 237.56 352.99 0.64
SNP 118.55 225.72 370.92 114.48 260.00 483.95 122.61 194.75 277.79
rs3024496
Block 3 WT 0.06 0.15 0.19 0.10 0.15 0.19 0.01 0.11 0.17
U HT 0.01 0.10 0.16 0.09 0.01 0.09 0.14 <0.01 0.05 0.15 0.24 0.31
SNP 0.01 0.15 0.24 0.01 0.15 0.24 0.01 0.15 0.22
WT 3354 96.38 162.15 59.63 109.67 200.34 23.62 61.62 94.32
PHA HT 51.38 118.60 212.22 0.70 49.98 96.76 203.29 0.68 53.16 130.66 216.58 0.11
SNP 30.25 90.58 211.13 25.53 62.67 202.10 51.72 97.62 248.09
WT 98.77 155.23 22241 115.85 175.36 269.06 93.42 113.12 189.69
LpA HT 128.16 194.14 307.45 0.14 132.43 193.30 32357 0.29 89.12 206.15 258.41 0.40
SNP 85.86 155.15 247.62 66.08 157.57 287.47 93.90 144.22 234.30
WT 186.68 824.23 1310.32 186.68 818.75 1322.99 550.32 897.21 1281.53
Ppg HT 522.74 1041.51 1421.78 0.38 652.08 1051.50 1421.78 021 108.63 738.64 1242.52 0.72
SNP 430.43 769.38 1208.37 402.97 745.07 1367.84 530.05 800.89 1081.47
WT 90.48 135.24 242.66 98.99 133.01 288.86 80.47 143.37 206.08
D HT 131.30 230.90 349.77 0.05 138.14 230.41 346.14 0.19 81.32 235.88 381.52 0.28




SNP 84.99 157.51 257.56 77.65 155.92 276.05 85.80 159.09 240.13
WT 126.39 203.70 417.44 166.82 241.61 417.44 114.69 170.83 332.72
D+LpA HT 193.23 272.80 387.19 0.30 198.90 278.59 387.19 0.69 162.19 236.55 352.99 0.74
SNP 122.61 232.80 302.33 114.48 255.86 489.83 122.61 211.75 277.79
rs3024498
Block 4 WT 0.02 0.12 0.19 0.10 0.14 0.19 0.01 0.12 0.19
U HT 0.01 0.10 0.21 0.15 0.01 0.08 0.15 0.03 0.01 0.14 0.28 0.66
SNP 0.01 0.01 0.16 0.01 0.01 0.15 0.01 0.09 0.21
WT 39.27 98.03 200.34 48.03 106.99 200.34 33.54 85.99 162.15
PHA HT 35.75 94.09 203.29 0.85 32.34 95.43 202.70 0.81 35.75 90.58 248.09 0.98
SNP 26.82 73.33 191.66 23.92 73.83 194.54 48.39 73.33 164.18
WT 103.51 177.18 231.86 121.54 183.57 258.77 94.11 146.93 225.58
LpA HT 92.54 167.01 32357 0.98 94.07 188.08 343.31 0.86 84.36 144.22 244.28 0.68
SNP 116.29 172.87 247.62 104.06 150.72 260.63 140.98 196.74 247.62
WT 428.26 833.71 1367.84 501.00 829.08 1484.27 197.47 867.38 1269.73
Ppg HT 407.45 868.44 1265.65 0.93 456.01 1131.46 1519.56 0.84 383.30 636.03 873.86 0.23
SNP 511.83 988.98 1214.46 360.13 973.74 1237.11 832.40 988.98 1214.46
WT 103.62 188.05 280.77 106.52 166.55 281.37 80.90 192.92 271.33
D HT 78.29 159.14 328.03 0.65 77.65 179.77 360.27 0.51 78.93 124.38 164.70 0.43
SNP 128.07 206.31 276.05 179.08 235.55 309.28 88.54 146.79 210.37
WT 161.10 218.10 385.22 182.92 242.52 425.38 136.33 196.80 303.76
D+LpA HT 174.14 277.79 464.88 0.70 198.90 287.20 489.83 0.71 85.66 204.21 277.79 0.95
SNP 18541 236.61 366.54 18541 232.80 366.54 82.97 240.42 439.51
Interleukin-13 (1L-13)
rs79309463
WT 0.23 0.46 0.79 0.25 0.52 0.85 0.13 0.38 0.72
U HT 0.13 0.33 0.60 0.06 0.13 0.30 0.59 0.01 0.21 0.40 0.65 0.89
SNP 0.27 0.81 135 0.79 0.83 1.35 0.14 054 1.93
WT 28.95 24251 1745.74 12.53 227.31 1284.73 51.17 378.62 2219.78
PHA HT 30.20 289.57 2381.57 0.55 18.70 240.32 2356.14 0.74 70.41 466.25 2699.96 0.65
SNP 109.65 122.13 212,57 109.65 113.00 212,57 77.42 145.56 481.77
WT 1.92 4.99 13.14 2.18 6.18 1351 172 3.97 12.99
LpA HT 1.69 5.52 12.15 0.39 1.83 6.55 12.15 0.21 1.29 2.70 10.46 0.89
SNP 118 3.84 4.83 1.01 2.38 3.84 2.65 4.88 9.91
WT 14.91 25.50 59.34 13.92 28.27 61.67 14.91 25.45 4351
Ppg HT 5.87 24.03 70.70 0.75 471 24.05 66.79 0.25 7.33 17.63 70.70 0.58
SNP 13.83 31.38 34.73 4.80 13.83 19.90 31.96 33.64 42.89
WT 4.15 10.11 20.59 423 9.51 22.83 3.40 10.22 18.00
D HT 1.98 11.71 21.48 0.29 1.98 11.71 18.43 0.10 2.63 12.83 27.78 1.00
SNP 177 5.14 15.01 122 242 5.14 4.28 10.90 32.67
WT 2.99 7.01 17.90 257 597 17.53 5.38 9.99 18.76
D+LpA HT 4.43 10.51 23.29 0.12 5.48 11.77 19.27 0.20 4.43 5.08 35.86 0.41
SNP 1.56 2.85 6.15 2.56 2.85 4.96 1.56 3.86 6.15
rs10494879
WT 0.18 0.49 0.76 0.29 0.52 0.81 0.11 0.29 0.57
U HT 0.18 0.38 0.65 0.40 0.18 0.35 0.59 0.28 0.21 0.39 0.70 0.46
SNP 0.24 0.41 135 021 0.41 1.35 0.30 0.46 173
WT 12.53 217.28 1504.77 11.57 252.32 1704.72 41.08 212.85 1297.49




PHA HT 29.80 360.07 2699.96 0.43 10.53 200.23 1695.38 0.90 115.73 1534.96 4403.30 0.03
SNP 3271 187.31 481.05 109.65 219.94 868.63 30.20 122.13 187.31
WT 177 5.20 13.53 1.85 7.67 14.56 1.56 4.52 10.60
LpA HT 2.26 4.49 13.13 0.19 2.32 5.24 9.38 0.31 191 3.18 13.13 0.54
SNP 1.01 3.84 8.52 1.01 3.84 10.38 1.06 2.70 5.86
WT 14.93 25.45 59.99 15.48 25.39 67.23 14.91 25.50 51.01
Ppg HT 9.51 26.20 66.79 0.28 12.36 28.42 61.29 0.33 7.33 25.49 70.70 0.82
SNP 3.79 19.90 37.02 2.35 19.44 37.02 7.16 31.96 39.12
WT 3.40 10.17 26.31 342 16.50 3178 3.37 10.08 16.81
D HT 4.70 11.84 20.59 0.03 6.01 11.71 18.61 0.06 4.18 15.85 28.76 0.23
SNP 1.63 7.40 9.97 1.63 6.57 9.97 155 747 11.73
WT 2.76 7.76 18.76 221 10.54 19.48 2.99 6.94 15.78
D+LpA HT 4.49 7.72 19.91 0.45 4.25 7.70 15.89 0.76 4.49 8.56 37.06 0.49
SNP 2.56 6.15 11.97 2.85 6.16 11.97 1.56 3.86 6.15
rs1800890
Block 1 WT 0.21 0.50 0.81 0.30 0.52 0.85 0.11 0.31 0.65
U HT 0.16 0.36 0.59 0.20 0.16 0.33 0.58 0.09 0.21 0.39 0.65 0.67
SNP 0.24 0.47 0.83 0.21 0.51 1.35 0.30 0.46 0.76
WT 23.18 217.28 1297.49 12.53 25331 1284.73 41.08 208.42 1297.49
PHA HT 26.86 336.52 2824.53 0.70 6.51 153.61 2340.36 0.94 76.94 1745.74 3182.94 0.23
SNP 111.33 202.41 490.00 113.00 227.31 481.05 32.71 168.99 794.55
WT 1.92 521 13.14 224 7.59 13.53 161 4.52 10.60
LpA HT 1.83 4.34 12.53 0.36 2.05 5.10 12.43 0.25 1.72 281 12.53 0.98
SNP 118 3.98 8.52 1.01 311 8.52 124 4.88 10.12
WT 14.93 25.45 62.05 15.49 26.27 70.15 14.91 25.45 51.01
Ppg HT 7.57 25.49 60.42 0.28 14.67 31.67 66.79 0.05 5.87 18.60 54.71 0.61
SNP 4.80 19.67 37.02 2.35 11.34 22.53 20.96 33.64 47.28
WT 3.37 10.17 25.07 3.32 13.37 28.24 3.37 10.10 16.81
D HT 443 11.67 19.84 0.18 7.06 11.67 17.64 0.05 2.60 13.45 26.05 0.97
SNP 1.70 7.40 12.49 1.56 3.78 9.03 4.28 8.30 32.67
WT 2.75 7.35 17.72 221 6.77 18.64 4.19 7.58 16.66
D+LpA HT 4.49 7.72 14.34 0.55 4.58 8.68 15.14 0.43 443 5.08 10.05 0.85
SNP 1.56 4.96 12.92 1.83 3.91 9.54 1.56 6.15 148.37
rs1800871
Block 2 WT 0.24 0.43 0.77 021 041 0.71 0.25 0.44 0.81
U HT 0.11 0.36 0.65 0.28 0.18 0.38 0.84 0.57 0.01 0.22 0.58 0.13
SNP 0.29 0.58 0.83 031 0.70 0.99 0.22 0.43 0.69
WT 3271 430.57 2623.28 22.56 271.62 2230.84 70.41 794.55 3182.94
PHA HT 10.53 122.90 1170.14 0.08 5.40 70.95 1170.14 0.27 42.19 212.85 1044.13 0.29
SNP 56.12 199.08 521.59 56.12 173.65 502.98 64.97 252.80 2458.15
WT 191 4.17 10.38 2.24 4.83 11.62 161 3.22 9.25
LpA HT 177 6.22 12.99 0.98 177 6.22 13.53 0.93 1.93 6.15 12.76 0.77
SNP 181 4.01 14.21 2.02 521 14.29 181 3.72 9.81
WT 9.31 26.68 59.88 9.51 25.96 62.05 6.64 30.46 54.71
Ppg HT 12.36 24.05 59.99 1.00 9.95 24.05 59.99 0.97 13.44 22.70 48.94 0.99
SNP 1271 30.68 45.49 12.71 24.67 53.32 16.36 35.09 45.49
WT 3.32 10.17 19.59 311 10.23 19.22 3.92 10.12 20.59
D HT 4.30 15.35 31.78 0.20 4.30 12.93 38.53 0.36 3.37 16.17 26.31 041




SNP 3.19 5.98 14.56 2.70 8.38 16.50 3.25 461 10.23
WT 2.85 8.36 16.52 2.56 8.68 16.52 4.43 7.64 18.76
D+LpA HT 2.99 6.92 21.60 0.77 2.73 6.35 17.90 0.84 4.55 6.94 21.60 0.87
SNP 2.61 6.12 15.78 1.93 5.38 13.67 2.61 6.12 15.78
rs1878672
Block 3 WT 0.13 0.38 0.68 0.25 0.45 0.76 0.10 0.18 0.57
U HT 0.24 0.44 0.77 0.65 0.23 0.42 0.82 1.00 0.25 0.46 0.77 0.30
SNP 0.20 0.37 0.80 0.21 0.36 0.83 0.04 0.38 0.79
WT 31.69 252.32 1704.72 12.74 271.18 1704.72 51.17 224.99 1297.49
PHA HT 20.72 158.33 1972.92 0.77 10.53 162.15 2330.70 0.98 33.70 154.51 174574 0.76
SNP 109.65 234.82 1206.75 111.33 221.87 683.79 70.41 630.40 2873.23
WT 1.93 5.20 13.53 2.09 7.45 14.56 1.56 4.52 10.60
LpA HT 191 4.95 11.62 0.32 2.26 571 11.62 0.18 161 3.22 12.53 0.99
SNP 131 331 9.53 133 3.16 8.68 1.29 3.45 14.17
WT 14.93 27.15 65.84 11.55 26.27 76.41 16.10 27.40 51.01
Ppg HT 10.94 25.10 59.88 0.20 15.48 33.16 59.34 0.08 6.64 16.58 60.42 0.59
SNP 4.25 21.22 43.08 4.71 13.83 25.71 3.79 32.54 50.36
WT 3.42 10.05 26.31 3.42 10.23 31.78 3.37 8.93 16.81
D HT 4.20 11.22 20.03 0.18 6.89 11.93 20.00 0.03 3.32 10.11 20.59 0.98
SNP 177 8.14 15.01 1.49 5.14 11.67 3.92 10.17 27.26
WT 2.99 7.76 17.15 2.01 7.76 17.90 5.75 7.58 14.59
D+LpA HT 334 7.88 21.34 0.49 4.25 9.60 21.34 0.35 1.93 5.81 27.31 0.82
SNP 2.56 5.62 11.97 2.56 4.96 1197 4.43 6.15 11.76
rs1800893
Block 3 WT 0.14 0.42 0.62 0.29 051 0.76 0.10 0.16 0.57
U HT 0.23 0.41 0.77 0.86 0.18 0.39 0.74 0.64 0.25 0.46 1.03 0.13
SNP 0.18 0.33 0.79 0.21 0.34 0.83 0.15 0.33 0.70
WT 31.69 235.50 1284.73 12.53 252.32 1080.30 51.17 217.28 1297.49
PHA HT 25.02 271.93 2481.82 0.69 18.25 383.46 2623.28 0.70 33.70 154.51 1745.74 0.67
SNP 90.03 234.82 1659.92 109.65 212,57 481.05 70.41 794.55 3182.94
WT 1.93 511 13.99 2.23 6.49 14.69 1.56 4.77 12.53
LpA HT 2.24 521 10.46 0.22 2.32 6.37 11.62 0.11 161 3.22 10.46 0.94
SNP 1.29 3.08 8.52 1.01 218 852 184 3.78 11.22
WT 15.62 25.45 56.07 12.79 25.21 64.64 16.10 26.45 39.97
Ppg HT 10.94 29.52 67.76 0.08 15.48 41.03 66.99 0.01 6.64 18.40 70.70 0.82
SNP 3.79 19.67 37.02 2.35 11.34 24.02 7.16 31.96 46.94
WT 3.42 1113 27.21 3.42 12.39 31.78 5.90 1113 16.81
D HT 4.30 12.63 20.06 0.12 6.98 12.63 19.72 0.02 3.32 12.91 24.84 0.99
SNP 1.63 8.14 15.01 137 3.78 10.82 3.92 10.22 27.26
WT 2.80 7.40 17.53 2.01 7.03 17.90 5.38 821 15.78
D+LpA HT 4.24 11.24 21.34 0.29 4.58 11.97 19.38 0.13 2.76 7.07 35.86 0.97
SNP 2.06 5.62 12.34 1.43 391 8.36 443 8.10 17.54
rs3024496
Block 3 WT 0.15 0.44 0.76 0.27 051 0.81 0.11 0.29 0.57
U HT 0.23 0.39 0.68 0.99 0.18 0.37 0.68 0.53 0.25 0.50 0.77 0.37
SNP 0.21 0.38 0.79 0.21 0.36 0.83 0.13 0.39 0.75
WT 31.69 232.69 1297.49 1157 252.32 1704.72 46.13 212.85 1155.04
PHA HT 10.53 162.15 2330.70 0.88 10.53 208.22 2330.70 0.86 33.70 124.66 1504.77 0.58




SNP 70.41 227.31 938.27 46.52 202.41 481.05 70.41 794.55 2873.23
WT 1.93 5.02 13.99 2.24 6.49 14.78 191 452 10.60
LpA HT 2.01 5.08 11.04 0.18 2.32 6.55 11.62 0.07 0.77 3.08 10.46 0.85
SNP 1.18 2.70 10.38 0.61 1.98 10.38 1.84 371 11.22
WT 12.43 25.50 62.05 8.22 25.21 67.23 16.10 27.40 51.01
Ppg HT 14.67 27.36 66.79 0.09 17.68 38.84 66.79 0.01 6.64 16.58 60.42 0.61
SNP 3.79 19.90 37.02 2.35 8.84 24.02 7.16 31.96 46.94
WT 3.37 8.93 27.21 3.32 9.34 35.16 3.37 8.93 16.81
D HT 4.43 11.93 20.00 0.12 7.06 13.32 20.00 0.01 1.99 10.10 20.59 0.96
SNP 1.56 8.30 15.27 1.24 242 11.29 3.92 10.22 27.26
WT 2.99 7.03 17.15 2.01 7.03 17.90 5.75 7.58 14.59
D+LpA HT 3.92 11.04 19.38 0.29 517 12.85 21.34 0.09 1.10 3.66 18.76 0.50
SNP 1.56 5.08 11.76 1.10 2.85 11.97 4.43 6.61 11.76
rs3024498
Block 4 WT 0.21 0.40 0.73 0.24 0.45 0.76 0.11 0.38 0.65
U HT 0.13 0.39 0.68 0.19 0.13 0.36 0.74 0.25 0.11 0.42 0.65 0.62
SNP 0.27 0.80 135 0.26 0.81 131 0.27 0.57 264
WT 23.18 238.31 2105.56 12.53 245.32 2121.31 51.17 232.69 1745.74
PHA HT 46.52 271.93 1824.52 0.71 10.53 242.33 1695.38 0.83 70.41 466.25 2699.96 0.69
SNP 32.71 145.56 288.95 69.73 162.79 252.69 32.71 145.56 794.55
WT 1.84 4.99 13.40 1.85 6.20 13.76 1.82 3.97 11.80
LpA HT 191 6.68 12.34 0.22 212 6.68 11.89 0.22 145 4.99 12.83 0.86
SNP 118 2.80 4.83 1.35 2,77 434 118 3.28 5.65
WT 12.43 25.49 57.58 12.36 26.20 61.29 13.67 25.45 43.08
Ppg HT 8.34 24.05 68.75 0.72 9.51 24.07 66.79 0.28 7.33 17.63 70.70 0.64
SNP 4.80 25.64 37.02 347 11.56 28.46 31.38 33.64 51.04
WT 4.20 10.03 20.33 4.96 9.86 20.59 3.37 10.11 18.00
D HT 2.73 15.35 24.84 0.06 2.73 13.45 19.22 0.07 4.43 15.85 28.30 0.47
SNP 124 4.04 11.75 1.23 3.29 8.45 177 5.36 15.01
WT 2.99 7.05 17.53 2.70 6.98 17.53 4.19 7.64 17.27
D+LpA HT 3.33 10.28 25.96 0.13 2.73 11.24 23.29 0.32 4.55 7.57 35.86 0.36
SNP 2.56 3.98 6.15 2.56 352 1157 1.56 4.43 6.15
Interleukin-17 (1L-17)
rs79309463
WT 0.01 0.44 0.65 0.01 0.44 0.65 0.01 0.44 0.66
U HT 0.01 0.01 0.47 <0.01 0.01 0.02 0.46 <0.01 0.01 0.01 0.50 0.37
SNP 0.32 0.69 1.37 0.69 0.72 141 0.17 0.49 1.01
WT 0.01 0.32 0.95 0.01 0.22 0.81 0.01 0.47 112
PHA HT 0.01 0.07 0.84 0.44 0.01 0.01 1.07 0.39 0.01 0.12 0.33 0.11
SNP 0.01 0.23 0.84 0.23 0.84 1.56 0.01 0.02 0.17
WT 0.53 2.69 5.46 0.65 357 5.66 0.47 171 4.20
LpA HT 0.43 1.82 5.28 0.52 0.46 1.96 343 0.40 0.43 1.26 6.51 0.89
SNP 0.65 1.64 244 0.06 2.24 13.36 0.75 1.24 2.04
WT 0.98 294 9.41 112 2.79 1114 0.93 3.02 9.10
Ppg HT 0.80 3.07 10.72 0.77 1.35 3.00 577 0.72 0.74 321 10.90 0.99
SNP 0.84 244 4.03 0.54 0.84 7.15 1.73 3.16 3.95
WT 0.56 2.78 7.52 0.56 2.79 7.33 0.84 2.78 8.47
D HT 0.60 2.66 7.31 0.79 0.01 2.74 6.08 0.78 1.01 2.62 9.08 0.77




SNP 0.23 0.84 6.12 0.23 0.84 6.12 0.33 2.63 6.10
WT 0.46 2.66 6.93 0.47 2.66 6.65 0.46 291 8.25
D+LpA HT 121 3.98 9.15 0.48 0.84 3.96 6.73 0.65 157 4.39 13.46 0.63
SNP 0.54 1.27 6.93 0.54 1.27 6.93 0.65 1.74 2.82
rs10494879
WT 0.01 0.31 0.63 0.01 0.40 0.61 0.01 0.01 0.74
U HT 0.01 0.13 0.58 0.11 0.01 0.13 054 0.24 0.01 0.10 0.60 0.35
SNP 0.01 0.60 0.71 0.01 0.60 0.72 0.17 0.60 0.65
WT 0.01 0.28 0.98 0.01 0.33 0.93 0.01 0.23 0.98
PHA HT 0.01 0.22 0.84 0.94 0.01 0.32 0.84 0.99 0.01 0.15 0.88 0.78
SNP 0.01 0.22 0.84 0.01 0.23 118 0.01 0.02 0.33
WT 0.50 3.03 6.49 113 3.86 6.53 0.46 142 5.12
LpA HT 0.46 2.06 4.87 0.24 0.46 222 4.76 0.32 0.56 1.86 10.18 0.16
SNP 0.06 0.84 5.42 0.06 2.10 8.03 0.24 0.56 124
WT 0.98 2.79 9.41 113 297 11.95 0.93 222 9.10
Ppg HT 135 3.50 10.98 0.07 135 3.00 10.40 0.33 0.96 5.79 11.39 0.11
SNP 0.22 110 4.03 0.01 1.65 7.15 0.48 0.95 3.16
WT 0.72 2.73 754 0.56 2.90 7.54 0.84 1.97 10.51
D HT 0.98 297 7.64 0.11 0.54 297 5.35 0.58 1.65 3.72 9.08 0.06
SNP 0.22 0.79 4.61 0.22 141 6.12 0.17 0.63 2.81
WT 0.46 1.69 6.93 0.47 2.66 6.81 0.46 1.27 7.06
D+LpA HT 0.98 4.00 8.25 0.33 0.84 3.73 6.51 0.89 2.39 6.73 12.81 021
SNP 0.65 1.68 6.93 1.27 1.68 6.93 0.65 1.74 2.82
rs1800890
Block 1 WT 0.01 0.47 0.65 0.01 0.01 0.47 0.65 0.02 0.01 0.44 0.67 0.35
U HT 0.01 0.02 0.50 0.01 0.02 0.47 0.01 0.10 0.60
SNP 0.17 0.60 0.71 0.17 0.64 0.71 0.17 0.60 0.69
WT 0.01 0.33 0.93 0.63 0.01 0.27 0.81 0.90 0.01 0.40 1.01 0.62
PHA HT 0.01 0.11 0.84 0.01 0.17 0.84 0.01 0.09 0.93
SNP 0.01 0.28 1.01 0.01 0.23 0.84 0.01 0.32 1.52
WT 0.61 293 5.98 0.26 113 3.75 6.47 0.22 0.47 171 512 0.75
LpA HT 0.19 191 4.28 0.21 214 4.30 0.19 1.68 4.28
SNP 0.47 124 5.42 0.06 1.94 8.03 0.47 0.75 2.04
WT 0.98 294 9.24 0.31 0.97 2.94 10.20 0.35 0.98 2.76 9.10 0.84
Ppg HT 0.96 3.17 10.72 135 3.07 11.01 0.74 3.26 7.88
SNP 0.74 1.38 4.03 0.54 1.38 7.15 0.81 173 3.95
WT 0.72 2.73 754 0.44 0.56 2.79 753 0.57 0.93 254 8.47 0.71
D HT 0.56 2.74 7.64 054 3.27 6.88 0.81 2.62 8.22
SNP 0.28 0.92 5.37 0.12 141 4.67 0.46 0.83 6.10
WT 0.46 1.97 6.46 0.52 0.47 2.66 6.46 0.68 0.46 148 6.17 0.60
D+LpA HT 0.84 3.96 7.93 0.67 3.85 7.96 157 4.39 7.93
SNP 0.54 1.68 10.37 0.28 1.48 8.65 0.65 2.82 81.34
rs1800871
Block 2 WT 0.01 0.23 0.65 0.01 0.22 0.65 0.01 0.32 0.65
U HT 0.01 0.19 0.60 0.73 0.01 0.22 0.81 0.92 0.01 0.10 0.57 0.38
SNP 0.06 0.47 0.61 0.06 0.45 0.52 0.28 0.69 0.98
WT 0.01 0.23 1.04 0.01 0.28 1.02 0.01 0.18 1.04
PHA HT 0.01 0.23 0.80 0.57 0.01 0.28 0.81 0.24 0.01 0.23 0.54 0.64




SNP 0.01 0.06 0.54 0.01 0.01 0.27 0.24 0.73 1.05
WT 0.46 2.08 4.87 0.46 2.24 5.49 0.47 171 4.17
LpA HT 113 2.80 7.06 0.13 113 3.03 6.49 0.16 0.24 134 10.40 0.87
SNP 0.10 121 249 0.10 0.64 2.83 0.71 1.42 237
WT 0.90 3.17 9.93 0.84 291 10.98 0.93 3.50 831
Ppg HT 0.87 297 10.72 0.60 1.30 297 9.41 0.81 0.38 2.62 16.30 0.81
SNP 0.98 1.86 4.18 0.48 2.25 5.78 1.20 147 2.62
WT 0.60 2.66 7.31 0.47 2.74 6.12 0.93 2.57 7.64
D HT 0.60 273 12.15 0.18 0.56 321 12.54 0.21 0.60 2.66 12.15 0.67
SNP 0.01 0.56 4.44 0.01 0.56 7.13 0.35 2.02 4.01
WT 0.65 3.73 7.93 0.54 3.73 6.73 0.65 4.40 8.56
D+LpA HT 0.11 271 10.72 0.47 0.12 357 12.93 0.62 0.01 157 7.06 041
SNP 0.22 1.27 3.57 0.12 1.27 4.63 1.13 1.27 3.57
rs1878672
Block 3 WT 0.01 0.34 0.63 0.01 0.40 0.61 0.01 0.01 0.74
U HT 0.01 0.23 0.60 0.89 0.01 011 0.60 0.60 0.01 0.32 0.60 0.85
SNP 0.01 0.20 0.65 0.01 0.17 0.67 0.01 0.32 0.65
WT 0.01 0.28 111 0.01 0.33 117 0.01 0.23 0.54
PHA HT 0.01 0.32 0.81 0.75 0.01 0.23 0.80 0.73 0.01 0.54 0.93 0.78
SNP 0.01 0.12 1.18 0.01 0.17 1.01 0.01 0.07 1.25
WT 113 331 6.47 1.40 3.86 6.48 0.47 1.42 512
LpA HT 0.46 201 4.62 0.2 0.46 214 4.62 0.23 0.19 171 6.51 0.73
SNP 0.29 1.66 4.85 0.15 2.24 6.81 0.43 0.84 3.82
WT 119 3.01 12.09 122 4.67 12.30 119 251 9.24
Ppg HT 0.87 2.98 8.31 0.40 1.35 2.98 8.84 0.29 0.74 3.09 7.88 0.93
SNP 0.69 2.39 7.29 0.61 2.02 7.15 0.74 321 7.74
WT 0.72 3.06 8.98 0.72 321 8.98 0.47 2.78 11.22
D HT 0.60 2.36 5.94 0.48 0.51 2.84 5.28 0.36 1.02 2.30 6.93 0.87
SNP 0.23 224 7.31 0.01 1.97 6.12 0.32 241 7.64
WT 0.46 2.24 7.06 0.72 3.00 851 0.46 1.48 5.32
D+LpA HT 0.50 3.73 6.51 0.86 0.98 3.73 6.31 1.00 0.26 3.55 10.36 0.60
SNP 0.65 3.26 6.93 0.54 2.06 6.73 2.82 4.39 7.93
rs1800893
Block 3 WT 0.01 0.40 0.65 0.01 0.47 0.65 0.01 0.01 0.54
U HT 0.01 0.21 0.60 0.43 0.01 0.10 0.54 021 0.01 0.23 0.60 0.80
SNP 0.01 0.47 0.65 0.15 0.35 0.69 0.01 0.47 0.60
WT 0.01 0.23 0.93 0.01 0.33 0.93 0.01 0.20 0.96
PHA HT 0.01 0.24 0.81 0.99 0.01 0.23 0.81 1.00 0.01 0.47 0.81 0.96
SNP 0.01 0.20 1.26 0.01 0.23 1.18 0.01 0.12 1.27
WT 0.56 3.01 6.49 0.86 3.54 6.48 0.47 1.56 6.51
LpA HT 0.56 261 5.19 0.21 0.80 2.78 5.19 0.45 0.19 171 10.18 0.73
SNP 0.15 131 3.82 0.06 154 542 0.45 1.24 3.34
WT 0.84 3.02 11.95 0.81 3.76 12.02 119 3.02 9.24
Ppg HT 0.98 3.69 10.72 0.33 154 3.69 10.72 0.17 0.74 3.09 831 0.89
SNP 0.63 2.29 6.76 0.54 1.55 4.76 0.81 3.26 7.25
WT 0.56 2.78 8.98 0.56 279 7.70 112 2.78 11.22
D HT 0.98 3.36 7.93 0.25 0.98 3.57 754 0.13 1.02 248 8.47 0.84
SNP 0.01 1.97 6.12 0.01 0.99 3.09 0.32 257 7.64




WT 0.34 1.97 7.00 0.22 2.32 6.93 0.46 1.27 7.06

D+LpA HT 1.56 4.00 8.56 0.47 1.62 3.87 6.67 0.50 0.50 553 12.15 0.54
SNP 0.60 3.02 7.43 0.49 1.48 6.93 2.82 4.40 7.93

rs3024496

Block 3 WT 0.01 0.47 0.66 0.01 0.47 0.65 0.01 0.40 0.74

U HT 0.01 0.10 0.56 0.33 0.01 0.06 0.54 0.25 0.01 0.19 0.60 0.90
SNP 0.01 0.22 0.65 0.12 0.22 0.67 0.01 0.17 0.63
WT 0.01 0.33 0.98 0.01 0.33 117 0.01 0.23 0.80

PHA HT 0.01 0.23 0.83 0.87 0.01 0.24 0.81 0.87 0.01 0.09 1.04 0.98
SNP 0.01 0.18 118 0.01 0.23 118 0.01 0.12 125
WT 113 3.03 6.49 113 3.86 6.49 0.48 171 512

LpA HT 0.46 214 4.69 0.08 0.65 2.34 4.76 0.16 0.01 1.26 4.17 0.67
SNP 0.06 0.98 3.82 0.01 0.98 5.64 0.45 124 3.13
WT 112 3.01 12.09 0.80 3.76 12.09 119 3.01 9.24

Ppg HT 0.96 2.90 831 0.35 1.44 3.07 9.78 0.17 0.60 0.97 7.88 0.49
SNP 0.61 234 6.76 0.12 1.44 5.77 0.81 3.26 7.25
WT 0.72 2.90 8.47 0.64 3.06 8.46 112 2.78 8.47

D HT 0.84 251 5.94 0.35 0.55 334 5.72 0.16 0.93 1.65 5.94 0.93
SNP 0.01 155 7.12 0.01 0.84 297 0.32 257 7.64
WT 0.46 2.24 6.93 0.72 3.00 6.93 0.46 148 532

D+LpA HT 0.50 3.73 6.60 0.90 0.98 3.73 6.51 0.69 0.01 1.04 8.56 0.40
SNP 0.54 321 6.93 0.01 1.27 6.93 2.82 4.40 7.93

rs3024498

Block 4 WT 0.01 0.32 0.61 0.01 0.34 0.61 0.01 0.17 0.66

U HT 0.01 0.17 0.50 0.11 0.01 0.15 0.47 0.11 0.01 0.21 0.58 0.70
SNP 0.01 0.65 0.84 0.07 0.71 113 0.01 0.49 0.65
WT 0.01 0.33 0.98 0.01 0.27 0.84 0.01 0.40 1.08

PHA HT 0.01 0.01 0.81 0.43 0.01 0.01 0.81 0.22 0.01 0.18 0.93 0.22
SNP 0.01 0.18 0.84 0.12 0.84 141 0.01 0.02 0.12
WT 0.49 2.58 5.46 0.67 357 6.07 0.47 171 4.19

LpA HT 0.46 1.89 4.52 0.43 031 237 3.77 0.29 0.52 147 10.28 0.42
SNP 0.43 131 2.44 0.52 2.10 10.09 0.43 0.75 1.64
WT 0.98 297 9.41 113 297 1141 0.90 2.76 8.71

Ppg HT 0.74 3.00 10.76 0.53 0.98 291 8.25 0.52 0.74 6.48 11.79 0.79
SNP 0.54 2.20 4.03 0.28 1.40 7.95 1.02 2.83 3.87
WT 0.58 2.73 7.53 0.56 2.90 7.52 0.60 2.30 8.47

D HT 0.57 2.78 7.48 0.43 0.12 2.86 6.08 0.63 1.02 2.74 9.36 0.35
SNP 0.01 113 4.73 0.12 113 5.43 0.01 161 4.61
WT 0.46 2.28 7.00 0.47 2.66 6.81 0.46 1.97 7.66

D+LpA HT 0.98 4.00 7.93 0.54 0.49 3.73 6.73 0.83 157 6.16 13.46 0.55
SNP 0.65 2.05 331 0.54 127 6.93 0.65 2.82 3.21

1.Q, first quartile; Med, median; 3.Q, third quartile; p(KW), p-value from Kruskal-Wallistest. CBMCs all, CBMCs of all mothers, not stratified for

maternal atopy. Bold p-values, p<0.10.






Table E5: Prevalence of AD and wheeze in thefirst 3 years of life (Total N=200).

Outcome (3ys) N %
neither AD nor wheeze 92 46.0
AD 59 295
only AD 33 16.5
wheeze 75 375
one episode 66 33.0
recurrent episodes 9 4.5
only wheeze 49 245
one episode 42 210
recurrent episodes 7 3.5
AD and wheeze 26 130
one episode 24 120
recurrent episodes 2 1.0

Wheeze, any wheezy symptomsin the first 3 years of life; AD, any symptoms of atopic dermatitisin the
first 3 years of life; AD/wheeze, symptoms of AD and/or wheeze in the first 3 years of life. %, percentage

of children with respective outcome at the age of 3 years.



Table E6. Effect of 1L-10 SNPs on different clinical outcomes

L Ds'l\l;c/)ck outcome OR 95%-ClI p
WT 1.00 - -
wheeze | HT vs. WT 0.68 0.32-1.42 0.30
SNPvs. WT | 3.50 0.86-14.30 0.08
rs79309463 WT 150 - =
AD/wheeze | HT vs. WT 0.67 0.33-1.37 0.28
SNPvs. WT | 7.29 0.89-59.64 0.06
WT 1.00 - -
rs10494879 | AD/wheeze | HT vs. WT 0.89 0.45-1.75 0.73
SNPvs. WT | 3.01 0.99-9.12 0.05
WT 10 - -
AD/wheeze | HT vs. WT 0.86 0.40-1.87 0.7034
rs1800890 SNPvs. WT | 230 0.85-6.20 0.10
(Block 1) WT 1.00 - -
AD HT vs. WT 0.87 0.44-1.72 0.68
SNPvs. WT | 2.87 0.95-8.65 0.06
WT 1.00 - -
r(séa?g)z AD/wheeze | HT vs. WT 1.36 0.66-2.80 0.40
SNPvs. WT | 2.60 1.09-6.18 0.03
WT 1.00 - -
r(sBlﬁ)oCoksg)s AD/wheeze | HT vs. WT 1.35 0.66-2.79 0.41
SNPvs. WT | 2.90 1.17-7.19 0.022
WT 1.00 - -
wheeze | HT vs. WT 0.72 0.34-1.52 0.39
rs3024498 SNPvs WT | 397 1.17-1355 0.03
(Block 4) WT 1.00 - -
AD/wheeze | HT vs. WT 0.66 0.32-1.33 0.24
SNPvs. WT | 4.90 1.04-23.06 0.04

Wheeze, any wheezy in thefirst 3 years of life; AD, any symptoms of AD in the first 3 years
of life. AD/wheeze, symptoms of AD and/or wheeze in thefirst 3 years of life. OR, odds ratio;
Cl, confidence interval; WT, wildtype; HT, heterozygous carriers of the SNP; SNP,

homozygous carriers of the SNP. p, p-value from Chi2-test.



Table E7: Association of immunology and outcome at age 3 years stratified for CBM Cs of

non-atopi c/atopic mothers (overview).

Stimulation condition
Outcome (3ys) | Variable CBMCsof CBMCsof
CBMCsall non-atopic mothers | atopic mothers
IL-5 T U* T U*
TNF-a T U*
FOXP3 (dct) | 1 PHA*
Wheeze T PHA* | 1 PHA*
LAG3 (dct) LpA
Ppg* Ppg
I PHA
LpA*
IL-5
Png
D+LpA
LU
IL-10 (dct) LpA*
AD Ppg*
TNF-a I LpA
GM-CSF | LpA* | LpA
1 D
FOXP3 (dct) | PHA (fd)
LAG3(dct) | | PHA* | PHA*
T U* T U*
IL-5 | LpA* L LpA
T U* T U*
A\E)Vr?é‘e‘i/eor TNF-o L LpA* | 1 LpA | LpA*
T PHA
LAG3(dct) | t LpA LpA
Ppg*

1. secretion/expression upregulated in carriers with the respective outcome.

I: secretion/expression downregulated in carriers with the respective outcome. IL-5, TNF-a
and GM-CSF were measured at protein level; FOXP3, LAG3 and IL-10 at mMRNA level.
CBMCsall, CBMCs of all mothers, not stratified for maternal atopy. U, unstimulated; PHA,
phytohemagglutinin; LpA, Lipid A; Ppg, peptidoglycan; D, Dermatophagoides pteronyssinus;
(dct), delta CT; (fd), gene expression as fold difference. p-value from Wilcoxon test.

* p<0.05, al other presented results are p<0.1. Wheeze, any wheezy symptoms in the first 3
years of life; AD, any symptoms of atopic dermatitisin thefirst 3 years of life; AD/wheeze,
symptoms of AD and/or wheeze in the first 3 years of life. Total N=200; number of subjects

were variable depending on avail able measurements.



Table E8. Immunology of carriers of SNP diplotype 2 and 3 compared to SNP diplotype O

diplotype 2 | diplotype 3
'mmunology | s\po.5) | (SNP 1-6)
L5 ! D ! |[_)pA
I LpA n.d.
IFN-g D
n.d. I LpA*
TNF-a Eﬁg
D+LpA*
T U* I PHA*
LpA*
GM-CSF Ppg
D*
D+LpA*

SNP 1. Distal promoter SNP rs79309463 (deletion); SNP 2: Distal promoter SNP
rs10494879; SNP 3: rs1800890 (Block 1); SNP 4: rs1878672 (Block 3); SNP 5: rs1800893
(Block 3); SNP 6: rs3024498 (Block 4).

1: secretion [pg/ml] upregulated compared to diplotype O (none of the 6 SNPs); {: secretion
[pg/ml] downregulated compared to diplotype O (none of the 6 SNPs). U, unstimulated; PHA,
phytohemagglutinin; LpA, Lipid A; Ppg, peptidoglycan; D, Dermatophagoides pteronyssinus.

p-value from Wilcoxon test. * p<0.05, al other presented results are p<0.1.
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METHODS

Study population

Inclusion criteria comprised healthy neonates and mothers with uncomplicated pregnancy.
Exclusion criteriaincluded preterm deliveries, multiple gestation, perinatal infections
comprising fever around birth, maternal use of antibioticsin the last trimester and maternal
chronic diseases.™

Potential confounders, including maternal atopy, smoking, sex, birth characteristics,
race/ethnicity, siblings, education, previous caesarean section, miscarriage and birth

characteristics, were determined by questionnaires.

Real-time quantitative RT-PCR

Total RNA was isolated from CBMCs with TRI reagent, cDNA synthesis was performed
using reverse transcriptase (Invitrogen, Karlsruhe, Germany). Specific primer pairs (18S,
FOXP3, GITR, LAG3, IL-10) were designed with Vector NTI advancelO (Invitrogen,
Karlsruhe, Germany).F? IL-10 mRNA levels were measured in a subgroup of children (n=51),
where RNA was available from unstimulated, LpA-, Ppg- and D-stimulated PBMCs.
Gene-specific PCR-products were measured continuously by means of iCycler Real-Time

PCR-Detection-System (Bio-Rad) for 40 cycles. Direct detection of the PCR product was

monitored by measuring the increase in fluorescence caused by the binding of SYBR Green to

dsDNA as described.® The threshold cycle (ct) of each target product was determined and set

in relation to the amplification plot of 18S (Act), whereas a higher Act refers to a lower gene
expression. The difference in Act was used to calculate the fold difference (fd). Relative
quantitative (fold difference) results were used to determine changes in gene expression in
stimulated as compared to unstimulated samples.® mRNA expression of each geneis

described as gene expression.
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FigureE1l
Linkage disequilibrium (R? plots) for the eight investigated IL-10 polymorphisms within our

study population. Shadesin LD plot (Haploview): white (R?=0), gray (0<R°<1), black (R*=1).
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