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ABSTRACT

Asthma can be controlled well in most patients by inhaled B-adrenoreceptor (B,AR) agonists and
steroids. Poor response to B,AR agonists is difficult to predict, especially in young children and by
lung function testing, which may be affected by multiple influences. As an alternative approach, we
analyzed ex vivo neutrophilic superoxide inhibition in response to B,AR stimulation. In 60 healthy
volunteers, this assay was unaffected by sex, age, smoking, atopy, or asthma status. Furthermore,
we assessed effects of genetic variants in B,AR by sequencing the ADRB2 gene in our cohort and
relating genotypes to [B,AR mediated neutrophilic superoxide inhibition. Glyl6Arg genotypes
correlated with minor decrease in overall adrenoresponse in this small study population. Taken
together, ex vivo testing of the B,AR response in human neutrophils represents a robust tool with
good signal-to-noise ratio at physiological B,AR agonist concentrations, and this assay may be useful

to complement future pharmacogenetic studies in asthma. (150/150 words)

KEY WORDS (5/5 words; alphabetical order)
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INTRODUCTION

Asthma affects more than 300 million people worldwide (1). Although asthma can be controlled in
the majority of patients with inhaled B-adrenoreceptor (B,AR) agonists and steroids, treatment
remains difficult in patients with severe asthma and long-term use of B,AR agonists (2). Poorly
controlled asthma is determined by environmental, socio-economic and genetic factors and
represents an enormous economic burden (3). Early identification of patients who do not respond
well to B,AR agonists is of high clinical relevance but lung function tests are not feasible in all
(especially young) children and lung function test results may be error prone due to multiple

influences such as compliance.

An alternative approach to explore effects of B,AR agonists is to test patient cells ex vivo for cellular
adrenoresponses. Primary neutrophils represent a rather monomorphic, highly abundant, and easily
accessible cell population for ex vivo testing of the B,AR effects (4—6). Neutrophils contribute to a
plethora of inflammatory processes including asthma, and one of the most important defense
mechanisms in neutrophils is the production of reactive oxygen species (ROS) (7). ROS production is

activated via the formyl-peptide receptor (6), inhibited via the (,AR (5) and easily monitored
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through the change of cytochrome c absorbance (8). Therefore, we assessed the pharmacological
response towards four B,AR agonists in neutrophils isolated from 60 healthy volunteers.
Isoproterenol (I1SO), a full B-adrenoceptor agonist, salbutamol (SAL) and fenoterol (FEN), both short
acting B,AR agonists (SABA), and formoterol (FORM), a long acting B,AR agonist (LABA) commonly
used in asthma or chronic obstructive pulmonary disease (COPD) treatment (9), were studied with

respect to their effect on neutrophilic ROS production.

To test if subtle changes in B,AR agonist response can be detected by this method, we investigated
effects of ADRB2 gene variants in all donors. So far, forty-nine different single nucleotide
polymorphisms (SNPs) were identified in ADRB2, the gene encoding for the B,AR, and several were
proposed to influence B,AR treatment response in patients (10). However, the influence of specific
ADRB2 SNPs on cellular adrenergic responses remain unclear and large, multi-center clinical trials
thus far failed to elucidate the role of ADRB2 variants to an extent that allowed for direct clinical

implications (11).

MATERIALS AND METHODS
Study population

The study was approved by the local ethics committee. Sixty (male and female adults) participants
gave their informed consent to collect pseudonomized data on ex vivo pharmacological responses in
neutrophils, ADRB2 genotyping and data obtained from a questionnaire (Supplemental Figures S1

and S2).

Neutrophil isolation

Human neutrophils were isolated from venous blood (1.6 mg EDTA/ml blood). The isolation
procedure was carried out at room temperature using 7 ml blood as described (8). In brief, the blood
sample was diluted with PBS and layered on top of a separating solution with a density of
1.077 g/ml. After 30 minutes of centrifugation (RT, 400 x g), the monocytic cell layer was removed
and the residual cell pellet was subjected to erythrocyte lysis by incubation with distilled water. The
final preparation consisted of >98% viable neutrophils. Neutrophils were suspended in PBS to

achieve a final density of 10° cells/ml and kept on ice until further use.
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Assessment of neutrophilic ROS production

10° neutrophils in 200 pl final volume per well were seeded into flat-bottom 96-well plates (Nunclon
Delta Surface, Nunc, Roskilde, Denmark). The reaction mix contained 1 mM CaCl,, 100 uM
ferricytochrome c, and 0.3 pug/ml cytochalasin b (all final concentrations) in PBS. After pre-incubation
with B,AR agonists (final concentrations between 1 nM and 10 uM, 3 min at 37 °C), ROS production
was initiated by addition of fMLP (1 uM) and recorded as change of absorbance at 550 nm at 37 °C
(Asso; reduction of ferricytochrome c¢) using a Synergy 4 microplate reader (BioTek Instruments,
Winooski, VT). Cells were analyzed in triplicates, and the difference between Ass, at time point of
fMLP-addition and mean Asso after 25 to 30 min was calculated. Full kinetic data and additional

measurement at the isosbestic wavelength 556 nm served as internal controls (12).

Genetic analysis

Genetic analysis of the complete exonic region of ADRB2 (-237 bp from 5’of the ATG start codon to
+1632 bp after the ATG start codon) is described in the Supplemental methods section. No ADRB2
gene variants were preselected or excluded from the analyses. Primer sequences are given in

Supplemental Table S1.

Statistical analysis

Statistical methods are described in the Supplemental Methods section.

RESULTS

fMLP activated neutrophilic ROS production was significantly inhibited by all four B,AR agonists
(Figure 1A). FORM was the most potent and SAL the least potent inhibitor of fMLP-induced ROS
production (Figure 1B and Supplemental Table S2). Although considerable inter-individual variability
of the inhibitory potency of the four B,AR agonists occurred, donor-specific pharmacological

responses for all four ligands were stable (Supplemental Figure S3).

The study cohort (n =60 subjects, Supplemental Table S3) consisted of 27 male and 33 female
subjects with Caucasian background. Six (10%) of the study participants were active smokers.

Statistical analyses yielded no significant influence of sex, age, smoking, or atopy and asthma on
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fMLP-stimulated ROS production or its inhibition by 100 nM ISO (Figure 1C and Supplemental
Figure S4).

Polymorphic SNPs within the coding region of the ADRB2 gene identified in the cohort by sequencing
were distributed according to Hardy-Weinberg equilibrium, and minor allele frequencies were in
accordance with those of the HAPMAP-CEPH population (Supplemental Table S4) (13). In one
subject, a previously unknown heterozygous variant (848C>G) causing an amino acid exchange
(Thr283Ser) in transmembrane domain 6 (TM6) of the B,AR was observed (Supplemental Figure S5).
In silico analyses predicted a neutral effect of this gene variant with regard to protein structure and

biological function (confidence of 63%; Supplemental Table S5).

When we analyzed B,AR agonistic ROS inhibition in genotype-specific subgroups of our cohort
(Supplemental Tables S6 and S7), a significant correlation between standardized plCsy values
combining pharmacoresponse towards all four ligands and variant Glyl6Arg was observed
(Figure 2A). However, no significant influence of GIn27Glu on pharmacological responses was
observed (Supplemental Figure S6 and S7) and when effects of individual ligands were tested

separately, no statistically significant further correlations were observed (Figure 2B).

DISCUSSION

The current study shows that B,AR agonistic ROS inhibition in neutrophils can be used to assess
pharmacological responses robustly and even to analyze the influence of pharmacogenetic variants
in ADRB2. We observed effective inhibition of ROS production in all our 60 healthy donors with
clinically relevant ,AR agonist concentrations (16). In concordance with previous studies, FORM was
the most potent and SAL the least potent inhibitor of ROS production (4). The highly significant
correlation of standardized plCso values for all agonists demonstrated similar pharmacological
responses towards treatment with different B,AR agonists in each individual proband. This
suggested ligand-independent factors predisposing for strong or poor cellular B,AR

pharmacoresponse.

No confounding effects by sex, age, smoking or atopy and asthma were found in our study,
supporting the robustness of our strategy and corroborating previous studies demonstrating no
effect of age on ROS-production (17). We could not confirm the previously reported sexual
dimorphism of neutrophil function that was described in a smaller study cohort (n=30) (5). In

contrast, we did find a small but significant effect of smoking on the basal ROS production in
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unstimulated neutrophils, which is in concordance with previous reports on increased neutrophil
activation in smokers, an important factor in smoking-related airway disease (18). Of note,
neutrophils are also important mediators of airway inflammation in asthma (14). However, the
slightly increased ROS production at baseline in smokers’ neutrophils did not affect fMLP-induced

ROS production or impede the inhibitory effect of B,AR in our pharmacological analysis.

We observed a significant correlation of the ADRB2 variant Glyl6Arg with a minor decrease in
overall neutrophilic adrenoresponsiveness. This finding is consistent with preceding in vitro studies
describing a B,AR hypo-functionality for this variant (19). For GIn27Glu (11), a second variant
described to possibly influence ADRB2 function, we did not detect an allele-specific effect on
neutrophilic ROS production, which is in agreement with exvivo studies on lymphocytes (20).
However, we cannot exclude subtle pharmacogenetic effects of the sequenced variants, especially of
those with low frequencies in our cohort. Taken the moderate inter-individual variance of
pharmacological responses and a probable overlap of evaluated subpopulations into account, the
relatively small number of analyzed subjects combined with our extensive testing approach is a
limitation of our study. Moreover, we cannot exclude that regulatory variants outside the sequenced

exonic ADRB2 region in cis and trans may also impact the cellular adrenoresponse.

Taken together, our work demonstrates that ex vivo testing of the B,AR response in human
neutrophils represents a robust and informative tool with good signal-to-noise ratio at physiological
B,AR agonist concentrations. This assay may be useful to complement future pharmacogenentic
studies in asthma. Further analyses employing this test to assess ex vivo pharmacoresponses in
neutrophils from asthma patients will shed light on its actual clinical relevance. On the long run,
improved knowledge of ADRB2 pharmacogenomics could contribute to the development of more

precise treatment strategies in asthma.
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Supplemental Materials and Methods

Reagents (R)-Isoproterenol hydrochloride (1SO), ferricytochrome c, cytochalasin B and fMLP were
purchased from Sigma-Aldrich (St. Louis, MO). Enantiopure (R,R’)-fenoterol (FEN) fumarate was
kindly provided by Dr. I. Wainer, SRI International (Menlo Park, CA). (R)-Salbutamol (SAL) and
(R,R)-formoterol (FORM) were provided by Boehringer Ingelheim (Ingelheim a. R., Germany).
Ligand stocks (10 mM) were prepared in 1 mM HCI, aliquoted and stored at -20°C until use.
Dilutions were prepared just before use in 1x PBS. Dulbecco’s PBS (PBS, 10x) was purchased
from PAA Laboratories (Pasching, Austria); Biocoll separating solution from Biochrom (Berlin,

Germany).

Genotyping Genomic DNA was extracted from whole blood by means of standard salt-
precipitation (1). The complete sequence of ADRB2 including the 3’- and 5’- untransated regions
(=237 bp from 5’ of the ATG start codon to +1632 bp after the ATG start codon) was determined
after fragment PCR using Sanger sequencing (Supplemental Table S1).

Sequence analysis Chromatograms were analyzed using Vector NTI (Life Technologies, Carlsbad,
CA) and Contigexpress (Contigexpress, New York, NY) software packages. Evaluation of the
effects of single nucleotide variation on biological function of the B,AR product was performed

using PredictSNP 1.0 available online under http://|oschmidt.chemi.muni.cz/predictsnp (2).

Satistical analysis Data were analyzed using the R-software package (3). Statistical differences
between treatment with fMLP, basal activation of ROS-production and (,AR-agonist-mediated
inhibition of fMLP-activated ROS-production were evaluated using a paired two-tailed t-test with
Bonferroni's correction for multiple testing. Statistical differences between independent subgroups
at single concentrations of 3,AR-agonist treatment were evaluated by means of a one-way analysis
of variance, which in most cases (k=2) corresponded to an unpaired two-tailed t-test. Boxplots in
Supplementary Figure 7 were used to anayze the distribution of the individual AAssy for al
conditions and subsettings tested. On this basis, we assumed normally distributed values.

For concentration-response analyses, the AAssp-values were normalized to the values of full
stimulation by 1 uM fMLP and the maximal inhibition by 100 nM (R)-1SO. Concentration-response
data of the ROS-assay were fitted to a log-logistic model to yield plCso values as measure for
overal B>-AR responsiveness of each donor (logarithmic concentration of agonist to induce half
maximal inhibition). Ambiguous fits were excluded from further analysis (n=4/240 or 1.7% of all
measurements). plCsy values were standardized: The centering of plCso values was achieved by
subtracting the mean calculated for each ligand group (ISO, FEN, SAL, FORM). Next, this value

was scaled by division with the standard deviation of the same ligand group. This transformation

2



sets the overall mean of responsiveness to a value of zero to yield a standard deviation of 1.
Standardization of responsiveness allowed for a combined analysis including the values of al four

ligands in each donor.

Multivariate linear regression was used to assess the association of standardized responsiveness
with the presence of minor aleles (according to the minor allele frequencies stated by the regarding
NCBIsnp database entry; this corresponds to a dominant model for an effect by the minor allele) of
the SNIPs identified in the study population and additional categorical data (ligand, age quantile,
sex, life-time prevalence for asthma or atopic diseases in general, smoking). A minimal multivariate
linear model was constructed for the ligand attribute and each independent variable. After this pre-
evaluation only variables with p <0.25 were used for building the extended multivariate linear
model (4). Variables with p>0.25 were excluded from the model. The extended model was
narrowed using stepwise backwards selection based on the Akaike information criterion (stepAlC)
(5). The final model allowed the determination of significant explanatory variables and their
estimated influence on the pharmacological response. Based on the standardization, estimates that
were given by the regression model illustrated the estimated differences as multiple of the standard
deviation of the original plCso. The analysis of variances applied to the fina model yielded two-
sided p-values, which were used for hypothesis generation without further correction for multiple
testing. Values were considered significant when p < 0.05. If not stated otherwise, the error is given

as standard deviation.



Supplemental Tables

Table S1. Amplification and sequencing primers used for direct sequencing of ADRB2 within its genomic

proximity on chromosome 5.

amplification primers (orientation) genomic location seguencing primers (orientation)
(Iength)
A. ACATAACGGGCAGAACGCAC (Fwd)  148826595..1488278 ~ CTGACACAATCCACACCATCAG
40 (Rev)
GAAGGCAATCCTGAAATCTGGG (Rev) (1245 bp) GCAGTGGTGCCCTTTGG (Fwd)
CTATGCCAATGAGACCTGCTG
(Fwd)
B. GCCTCTTCCATCGTGTCCTTCTAC 148827435..1488284 TCACCCTCTGCTGGCTGC (Fwd)
(Fwd) 64
CTCAAGTCCAAGGGTGTAGGAAGG (1029 bp) AGGCAGAAGGATGCCCTTCC (Rev)
(Rev)

Fwd - forward; Rev - reverse, genomic location is given as the distance in base pairs (bp) from the beginning of the
short chromosome arm (bp from pter).



Table S2. Potenciesfor B,AR -mediated inhibition of fM L P-induced ROS production in neutrophils

plCso £ SD (ICsq in NM) plCs (IQR) n

mean median
SO 8.5+0.28 (3.16) 8.47 (8.31-8.7) 60
FEN 8.43+0.31 (3.72) 8.42 (8.19-8.62) 59
SAL 7.28+0.52 (52.48) 7.37 (7.11-7.6) 58
FORM 9.99+0.35 (0.10) 9.94 (9.75-10.15) 59

Mean and median concentrations of 3,AR agonists for half-maximal inhibition (plCs) of neutrophilic fMLP-induced ROS-production were calculated. Standard deviations and the
25th—75th percentiles (interquartile range = IQR) illustrate the scattering of this parameter within the popul ation.



Table S3. Cohort characteristics

n of donors 60
male (female) 27 (33)
median age (range) / yrs 30 (22-56)

asthma-related questionnaire

smoking 6
had or has atopic disease 31
had or hasasthma 9

granulocytes count per ml whole blood / median (1QR)

neutrophils 3050 (2500-3800)
eosinophils 200 (100-300)
basophils 0 (0-25)

Donors were recruited from the employees of Hannover Medical School, Hannover, Germany. Additional information was acquired with an asthma-related questionnaire
(Supplemental Figure 2) and a whole blood count for each donor.



Table $4. Genotype distribution within study cohort and predescribed SNP effects on gene expression

variation (substitution) rsib minor allele frequency Described effects on gene expression
nucleotide amino-acid thisstudy ~ HAPMAP-CEPH effect ‘fgﬁ'f’é‘f
-47C>T - rs1042711 0.36 - may alter B.-adrenoceptor 17643132, 10193762
expression
-20C>T - rs1801704 0.36 0.48 may alter B,-adrenoceptor 17643132, 10193762
expression
enhances agonist-stimul ated 7598936, 7915137;
receptor down-regulation;
46G>A Glyl6Arg rs1042713 0.31 0.36 increased down-regulation in
response to prolonged isoproterenol 22938397
treatment
no effect on receptor expression; 7598936, 7915137,
79C>G GIn27Glu rs1042714 0.36 0.47 GIn 27 may enhance down-
regulation in presence of Argl6 22938397
252G>A Leu84= rs1042717 0.18 0.16
523C>A Argl75= rs1042718 0.2 0.15
848C>G Thr283Ser* - 0.01 - novel
1053G>C Gly351= rs1042719 0.28 0.30
1239G>A Leud13= rs1042720 0.32 0.32
C>G (poly-C) - - 031 -

Listed are al nucleotide variations, synonymous (e.g. Leu84=) and non-synonymous (e.g. Gly16Arg) amino-acid substitutions and their minor allele frequencies detected by

compl ete sequencing of the ADRB2 exon including flanking up and downstream regions (See Genotype Analysisin Supplemental Materials and Methods). Important to say, the
known SNP 491C>T (Thr164lle, rs1800888, minor allele frequency (HAPMAP-CEPH) = 0.01) was not polymorph within our cohort. We also checked the diversity of the poly-C-
repeat region. If available, rsIDsrefer to Single Nucleotide Polymorphism Database (dbSNP) entries (6). Frequencies of the HAPM AP-CEPH cohort are given as reference (7).
Minor allele frequencies found in the study population were not significantly different to HAPMAP-CEPH in a Chi2-test.



Table S5. In silico analysis of effect by non-synonymous amino acid exchange on biological function

annotation algorithm and principle
protein SNP PredictSNP 1.0 MAPP PhD-SNP PolyPhen PolyPhen SIFT SNAP
vl v2
physico-chemical support
combined evaluation properties and PP experts set of naive Bayes sequence
vector e . - neura network
of the other scores sequence . empirical rules classifier alignment
- machine
alignment
scoreresult and confidence
ADRBZ—HU MAN T283S neutra deleterious neutra neutra neutra neutral deleterious
(UniProt# PO7550) 63 % 46 % 68 % 67 % 69 % 53 % 62 %
G16R deleterious deleterious deleterious deleterious neutral neutral deleterious
52% 46 % 68 % 59 % 75 % 77 % 62 %
E270 neutral neutral neutral neutral neutral neutral neutral
83% 80 % 58 % 67 % 68 % 77 % 71 %

Result of web-based PredictSNP1.0 analysis tool for

the combined scoring of

effects by non-synonymous amino-acid exchanges (available under

http://loschmidt.chemi.muni.cz/predictsnp/ (date of query: 2014-08-18). This tools combines the algorithms MAPP (Multivariate Analysis of Protein Polymorphism), PhD-SNP
(Predictor of human Deleterious Single Nucleotide Polymorphisms), PolyPhen-1 and -2 (Polymorphism Phenotyping v1 and v2), SIFT (sorts intolerant from tolerant) and SNAP
(Screening for non acceptable polymorphisms) into a single score (PredictSNP 1.0).(2)



Table S6. Summary of data obtained per donor in a questionnaire (sex, prevaence, smoking, age) and by pharmacological analysis (Asso, 1Csp) (1/2)

ID sex lifetimeprevalencefor ~ smoking age Asso ~ROS production 1Csoi50 plCsoiso 1Csoren Pl Csoren 1CsosaL plCsosaL 1Csororm Pl Csororm
asthma atopic Group basal max 1£SM 1'05:,\4 1%':71':4 13‘:1','\4 ';gﬁm standardized standardized standardized sandardized

= 1 f o no no 2225  0007:0008  0235:0052  0092:0020  0160:0.048  0156:0038  0205:0047 0.105:0.026 (12.]4';;'_%.74) 795 22 (n.%,g'—:ogsz;) 800 156 (224.1;)‘&?33.]1) 6.76 130 (0.2%_2317) 964 -0.92
= 2m o no yes 314432 0047:0050  0275:0055  0139:0091  0190:0005  0194:0.085 0230:0.069  0.163:0.107 (12.2215%.16) 802 198 (10.25?35.23) 816 105 (161%;5623.33) 6.95 089 (0.3%_2313) 962 -0.97
= 3 f o ves no  276-314 0006:0004  0217:0048  0089:0050  0139:0058  0148:0053  0.185:0.052  0.121+0.058 (9_5%_2292) 808 175 (132?;_20) 797 165 (’%‘3\5}“2;) 578 345 (Nf\'f,jA) 9.19 -2.08
4m o ves no 2225  0003:0002 0210:0017  0049:0022  0110:0054  0113:0.031  0173:0039  0.054NA (9_5%?551) 810 171 (9_3%575_74) 807 133 (136%;%_08) 6.98 082 (0_2%1316) 971 073
= 5m o no no 314432 0019:002  0285:0025  0105:0051  0165:0036  0175:0036  0.252:0017 0.122+0.056 (8_73)'_9;‘_19) 810 169 (9.9%_9;'.95) 805 139 (187_174111'1230.80) 6.84 112 (0.3‘1_2319) 9,60 102
= 6 m yes ves no 4325  0010:0011  0224:0012  0091:0021  0138:0025  0147:0027 01820029 0.126:0.025 (7_25(’)'_9264) 823 123 (12.365-2.10) 807 133 (r]\kaefr'\?;) 593 312 (1.03_8(;68) 9,06 243
= 71 o no Mo 25276  0005:0005 023:0055 000040  O13:0052 0142004 01830047 OIBH0065 o 4%?273) 825 114 (8_4%f§43) 816 -105 (ﬁf\ﬁsg) 658 170 (o.s%iSJ.ZO) 946 -1.39
8 f o ves no 314432 0004£0003  0217:0049  0054:0029  0104:0038  0116:0042 017140049 0.071+0.048 (G_O%if‘_%) 827 -107 (8_21?(;48) 813 113 (114_%%35_54) 7.04 068 (0.2%5315) 9,69 078
= 9 m o no no 276314 0007:0003  0276:0051  0072:0014  0135:0028  0153:0042 020740020 0.107+0.037 (7_4%_1283) 820 102 (10_;'363_48) 811 -119 (,\}ffﬁi) 6.78 126 (0.23_2312) 970 075
0 f o no no 2225  0006:0008  0179:0023  0046:0003  0085:0010  0094:0011  0149:0011 0057:0.015 (6_05;'_1:’_19) 829 101 (7.353'_6299) 825 078 (120_%?595.61) 7.06 065 (0.2%_1313) 972 071
moyes ves Mo 25276 0020008 0203:0052 00760052 011430079  O1I8:0080  0S6:0069 0100:0071 331;_85) 829  -100 (8_7%1‘3_ 5 819 0% (130_2‘3177_ T8 -0.49 o o w o7 -0.60
f ono ves Mo 25276 000210002  0220:0026 00440004 00890007  009B:0010 0610030  OOTENA g oo zy 8% 097 @ P 3 819 0% (88_m21_18) 7.19 036 o oy o 96 -0.80
B no ves no 25276  0004:0000  0.199:0089  0.054:0.045  0104:0078  0.112¢0079  0.162£0.000  0.040:0.011 (e.ﬁ?ﬁs&) 830 097 (9.029;12) 815  -108 (91.?&%2.25) 7.20 032 (0.2‘1_1307) 9.85 038
= 14 f o no no  432-5 000260002  0167:0034  0029:0007  0062:0015 00710020  0125:0024  0031:NA (5_0‘;3'_4;80) 835 078 (5.8%3'.79) 827 070 (104_%71'?1.75) 7.06 065 (0.2%_1310) 983 -0.43
= 151 o no no 2225  0064:0.087 020240020  0072:0033 012740020  0141:0017  0212:0030 0.089:0.043 (4_537'?;_32) 840  -059 (5_2‘%_62) 835 045 (82_322_75) 734 003 (0.12}1313) 980 -0.49
= 16 m o ves no 314432 0007:0003  0239:0039  0043:0001  0091:0016  0102:0023  0175:0.031  0.062+0.009 (4_531'5;31_09) 842 054 (4_9‘}'&;34) 838 035 (87_25‘%23_74) 7.20 013 (0.10;3.10) 989 -0.26
= 7 m o yes no  432-5  0007:0002  0192:0028  0039:0005  0079:0018  0076:0.025 0128:0029  0055:NA (4_7‘2?288) 842 054 (4.0?1?.98) 85 008 (55_32;93337) 7.36 001 (0.3%_2310) 964 -0.91
18 m e ves no  27.6-3L4 0005:0.000  0.160:0.048  0.038:0.023  0063t0.031  0073:0.035  0126:0.047 00420025 (4_2?5_7335) 842 053 (5.4‘;3'?1 BN 080 (56_;‘%}3.67) 731 010 (0_3_1309) 2.99 0,00
= 19m o no no 276314 0004:0004  0216:0045 005140027  0089:0028  0009:0047  0I57+0.045 0.064+0.033 (4_;:;88) 842 052 (8_8%?;05) 822  -085 (185?322‘%_48) 6.92 095 (oﬁi?.og) 098 -0.03
= 201 o no no 314432 000260001  0220:0041  0035:0010  0075:0024 00810024  0145:0042  0.064:NA (4_331'3‘_98) 844 -047 (4_016;_24) 844 -018 (57_753512_37) 7.30 012 (0_1%10) 992 -0.18
2 f  no no yes 314432 0004:0001  0216:0027  0036:0009  0074:0030  0079:0020  0165:0029 0.047:0016 (4_0?;’;92) 846 -0.39 (4.6‘;_‘);43) 839 -032 (64;2;33.41) 7.26 019 - - -
= 2 m o ves no 2225  0001:0000  0167:0020  0041:0016  0073:0026  0080:0024  0119:0033  0.036:NA (4_3%_4254) 846 038 (5.1‘;_1;13) 838 035 (98_33;93;18) 718 038 (0_2%_13]1) 981 -0.48
= 2B m no ves no  432-5  0008:0012  0108:0091  0033:0024  0055:0045  0057:0052  0079:0.076  0.041+0.026 (4_713393) 843  -033 . . . . . . (0_1%06) 9.92 -0.18
= 241 o ves no 276314 0005:0003  0197:0000 004240011  0067:0004  0075:0003 01490002  0.054+0.019 (3_;&;94) 849  -030 (3_;7632_27) 844 -017 (47_%33_00) 737 005 (0_12'3’;_07) 1005 015
% f oy ves no 2225  0009:0009  0189:0007  0031:0021 006260045  0076:0045  0136:0043 004120027 (4_2?(’)'_2;31) 849  -029 (6.2%5’.07) 829  -064 (74_3%9275.07) 7.30 011 (0.1%—13.10) 987 -031
% m o ves no  27.6-314 0002:0000  0198:0002  0030:0010  0063:0000 00690004  0116:0.005  0.047:NA (4_1?5_2238) 849 -029 (4.719??06) 84l 027 (49_25;72395) 7.43 0.8 (0.2%_1(;14) 9.78 -056
27 m o no no  27.6-314 00040002  0211:0050  0034:0000  0067:0006  0078:0011  0135:0.003 0.049+0.003 (4_131'3237) 849 029 (5_9‘&635_40) 833 -051 (ss.gelj?a&) 7.38 0.06 (0_2(&7_13) 977 -059
= 8 m o no yes  27.6:3L4 0003:0004  0198:0052  0046:0019  0084:0039 01010048  0149:0057 00640013 (3_7?29_ i 851 o2 (8_225’;_87) 830 062 (73_45222}5_99) 7.30 012 (0.2%5).10) 981 -0.49
= 29 f o ves no  432-5 000260003  0211:0022  0035:0007  0068:0010  0086:0016 0157:0023  0037:NA (3_4?(39269) 851  -020 (5.2‘;7:26) 832 054 (egjf;%.ztz) 7.23 026 (0_3_1309) 10,00 002
R ves ves 2225  0047:0.063  0186+0.000  0.035:0.002  0065:0.006  0075:0.012  0.149:0.032  0.045:0.002 (3_4?;'9261) 852  -0.19 (4.2%_5293) 845 015 (159?895;3%?.64) 6.98 082 (0.1%_1314) 9.80 -051

Color traces back donor-specific datain the figures of the publication (Fig. 1, Supplementary Figure 3, 4 and 6), donor 1Ds were assigned post-hoc using the order of |Csg 5o, Assp =
absorbance measured at 550 nM was proportional to ROS production, | Cs, values and its transformations were calculated from the concentration-response data of neutrophilic ROS-
assays. Errors are given as standard deviations or confidence intervals. Failing error calculation is denoted with NA and was only accepted for 1Csq values if plotted curves allowed a
tolerable fit based on R’.
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Table S6 (continued). Summary of data obtained per donor (2/2)

ID sex lifetimeprevalencefor  smoking age Asso ~ROS production 1Cs0150 plCsoiso 1 Ceoren pl Csoren 1Csosa plCsosaL 1CsoForm pl Csororm
asthma atopic group basal max 10|0ng 1IOSnOM 1’;?;\‘4 1%’;';\4 igﬁl\’\lll‘ standardized standardized standardized standardized
3 f o yes no 314432 00030001  0217¢0003  0035:0008  0062¢0.003  0086:0.014 01810000  0.054tNA (3.123'?26.59) 854  -0.09 (5.3‘;‘;’248) 831 -058 (70.23'_‘(‘550_21) 7.18 037 (0.1%_15‘.12) 985 037
2 f o yes no 225  0004:0004  0197:0022  0023:0007  0047:0004  0056:0.005  0148:0000 0033:0012 (2.92'52353) 856  -002 (2.9%2249) 856 021 (47.35'_;77_74) 7.37 004 (0.0%?307) 1011 031
B m o no no 4325  0005:0003 013760109  0030:0010 004740031  0061+0.050  0.098:0.089 0.029+0.008 (2.9%33.01) 860 013 (3_9?;327_57) 849 -003 (50_32%_80) 7.45 022 (0_1%09) 094 013
= UM yes yes no 314432 00040002  0130:0068  0026:0013  0043:0.020 00510037  0097:0.069 0.035:0.018 (2_927'fl3_ﬁg) 863 023 (3_629f26_04) 854 014 (4932;2‘;_00) 7.44 020 (0_1%15_09) 293 016
= B m o yes no  432-5  0005:0006 0128:0049  0020:0005  0036:0015  0036:0008 007110027 0.030:0.013 (2.72512.89) 863 024 (2.6%5?:?.89) 864 044 (21;3'_11357) 7.74 085 (0.0%5'307) 1008 023
% f o no no 276314 0004:0002  0241:0076  0052:0036  0087:0051  0115:0046  0.181:0.063  0.096:0.047 (3.1%33 o 864 03 (7.9(1_55?14) 819 -097 (97;:;2?1_82) 7.13 -0.49 (0.3%_2316) 962 0,96
7t o no no 276314 0004:0000  0164:0025  0024:0008  0050:0038  0055:0041  0103£0.036 0.030:0.014 (3_1%512_28) 865 031 (3_2%3333) 8.64 044 (30_221;%_40) 7.68 072 (0_1339;_06) 1007 019
= 381 o yes no 276314 0005:0002 01710095  0036:0035  0053:0.048  0066:0059 01260098 0.022+0.005 (2.4%}05.65) 860 045 (3_429f§_ o 8% 010 (44.2(52;75.53) 7.45 022 (0_0%5'307) 1011 031
= 2 f o no no 25276  0004:0002  0219:0020  0037:0000  0055:0001  0070:0001  0150:0.013 0.053:0.001 (2.;?363) 870 048 (3.5?5_0355) 852 006 (42.32'_281_06) 7.44 019 (0_1%_13]1) 989 028
0 f o no no  432-5 000260002  0120:0033  0015:0004  0032:0014  0035:0016  0075:0.033 0.023:0.003 (2.32%47) 872 054 (1.816':.4?99) 885 108 (22_%5.3'_7; PR 0.99 (0.039303) 10.49 129
a4 f yes yes no 2225  0003:0003  0089+0042  0019:0002  0028:0003  0028:0.003  0053:0023  0026:0.000 (2.315?. g 872 055 (1.513)1.96) 891 128 (18_1731‘3_25) 7.87 114 (0_0%2‘;’_03) 1021 056
= 2 m o no no 25276  0006:0.003  0170:0092  0040:0030  0064:0.061  0076:0080  0.123:0101 0.030:0.013 (Z_Aff_%) 872 056 (2_‘316_26) 873 07 (31_1225387) 773 084 (0_1%2';_04) 1009 025
@8t no no no  432-5  0003:0.000  0082:0013  0017:0001  0023:0.001  0033:0011  0053:0012 0.022:0000 (2.12917.62) 8738 058 (2.9%?5’.76) 863 042 (21;3'_7125_91) 7.73 0.83 (0.0%?(;06) 1017 0.45
= 4 m o no no 25276  0003:0.001  0206:0044  0024:0005  0049:0012  0065:0024  0133:0.029  0.033:NA (2.2%5?. i 878 0% (3.3%'2321) 855 018 (38;:'_271_39) 752 038 (0.1%_%09) 997 005
= & m o yes no 276314 000240002  0184£0060  0031:0014  0050:0.024  0059:0026  0.113:0082  0.027+NA (2_115'?15_55) 873 059 (2_722'f16_99) 863 041 (57_33;712_20) 7.46 024 (0.1%1106) 994 013
= % m o no no 314432 0005:0004 012240051  0039:0038  0053:0.05  0056:0.055  0.089:0.064 0.047+0.044 (2_53717_04) 875 066 (2_61'317_27) 870 064 (31;;112_73) 7.62 058 (0_0%5'302) 1048 127
7 f o yes no 25276 00210033  0214:0065 0058:0058  0.076:0.065  0081t0062  0.149:0.069 0.096:0.067 (1.;_7349) 876 070 (2.0%?.64) 873 073 . . . (0.0%?305) 1027 071
8 m  yes yes no 314432 00040000  0175:0022  0022:0002  0035:0010  0048:0022  0107:0.024 0.031:+0.003 (1.7%3336) 882 090 (2.2%‘_315.51) 873 073 (19.2;7195_91) 7.75 088 (0.0%?(;07) 10.13 035
= 4 om yes yes no 314432 0006:0.002  0174£0040  0029:0015  0040:0.024  0046:0028  0.117:0056 0.039:0.027 (1_71';11_09) 885 103 (1_81('3‘_22) 881 098 (24_313311_41) 77 079 (0_12'3’;_07) 1004 013
= 50 m o yes no 2225  0012:0020  0166t0.067  0045:0027  0066:0047 007740065 011740075  0.028NA (1_71'5_35_99) 886 107 (3_12'&23_ o 864 0M (58_331‘;‘;50_80) 7.46 024 (0_02%_00) 1126 330
= 51 m o ves no 43256  0000:0.003  0151+0030  0020:0008  0031:0.008  0040:0.013  0.086:0.022  0.033NA (1.5%3?.1.1) 889 115 (1.9%?. w87 086 (24.22(%;%_97) 7.68 071 (0_3_1309) 999 001
52 f o yes no 25276  0024:0034  0174:0035  0055:0047  0070:0043  0075:0037  0107:0.017  0.060:0.042 (1.6%_%1.78) 892 126 (1.7%'5_3&83) 888 120 (17_3'1‘375) 8.00 143 (0.1%3(35.03) 10.19 052
53 f o no no 4325 000240001  0179£0084  0023:0011  0036:0.018 006260049  0.123:0.086 0.018:0.000 (1_419'_28_91) 892 127 (3_32'&616_98) 858 024 (35.;&?[85.86) 7.59 052 (0_0%?304) 1028 074
54 f o no no 2225 00010001  0178:0085  0015:0009  0023:0016  0029:0018  0.100:0054 . (1_31'&117_02) 893 131 (1_31'&117_02) 893 135 (17_33'225_04) 7.80 0.98 (o_o%?gm) 1072 189
55 f no no yes 314432 0004:0001  0206:0085  0039:0029  0046:0033  0062:0051 015410108  0.043£0.030 (1.21'3_112.02) 895 138 (1.825’325) 881 098 (32.223;‘12_64) 759 053 (0.0%?(;06) 10.17 045
= 56 f  yes yes no 225  0002:0001  0155:0028  0016:0004  0025:0007  0033:0010  0093:0025 - (1.1%90) 899 153 (1.51'3?324) 886 112 (27.53;22‘2_64) 7.60 054 (0.0%?304) 1035 094
= 5% m o no no 4325 00040004  0133:0085  0020:0004  0023:0.005  0019:0008  0.063:0.033 0.02740.010 (1_1%?5_82) 901 161 (0_9%1?_59) 912 194 (13_5573_56) 8.08 160 (o.o%?g.oz) 1060 159
= 8 f o no no 2225  0014:0017  0108:0055  0026:0019  0031:0016  0034:0011  0072:0028 0028:0016 (1_1%?3_80) 002 163 (0_4%_3&14) 951 315 (12_;'1?3_05) 8.10 165 (0.022)1.00) 1084 221
= 59 f  no no yes 25276  0002:0001  0142:0030  0020:0004  0030:0001  0033:0003  0.067+0.007 - (1.1%5'359) 907 183 (0.9%?5.45) 917 209 (15;22'_38_17) 791 123 (0.0%9304) 1027 o7
= 60 f o no no 225  0004:0000 0130:0022  0015:0004  0019:0006 00210006 0055:0032 0016:0007 (0.9%372) 009 188 (0.9%_9&82) 904 169 (7.23_2225) 8.28 204 (0.0%_0(}00) 1096 253

Color traces back donor-specific data in the figures of the publication (Fig. 1, Supplementary Figure 3, 4 and 6), donor IDs were assigned post-hoc using the order of 1Csgso, Asso =
absorbance measured at 550 nM was proportional to ROS production, | Cs, values and its transformations were calculated from the concentration-response data of neutrophilic ROS-
assays. Errors are given as standard deviations or confidence intervals. Failing error calculation is denoted with NA and was only accepted for 1Csq values if plotted curves allowed a
tolerable fit based on R’.
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Table S7. Summary of genetic data obtained per donor (1/2)

ID sex genotype as the single nucleotide alleles
rs1042711 34399297 rs1801704 rs1042713 rs1042714 rs1042717 rs1800888 rs1042718 - rs1042719 rs1042720 poly-C-repeat
-47C>T -23G>A -20C>T 46G>A 79C>G 252G>A 491C>T 523C>A 848C>G 1053G>C 1239G>A C>G
1 f CT GG CT GA GC GG CC CcC CcC GG GA CG
2 m CT GG CT GA GC GG CcC CC CcC GC GA CG
3 f TT GG TT GA CcC GA CcC CA CcC GC GA CG
4 m CT GG CT GA GC GG CcC CC CcC GG GG CcC
5 m CC GG CcC GG GG GG CC CcC CcC GG GG CC
6 m TT GG TT GG CcC GA CC CA CcC GC GA CG
7 f TT GG TT GA CcC GA CcC CA CcC CcC AA GG
8 f TT GG TT AA CcC GG CcC CC CcC CcC AA GG
] 9 m CT GG CT GA GC GG CC CcC CcC GG GG CC
10 f CT GG CT GA GC GG CC CcC CcC GG GG CC
11 m TT GG TT AA CcC GG CC CcC CcC GG GA CC
12 f CcC GG CcC GG GG GG CcC CC CcC GG GG CcC
13 f TT GG TT GG CcC AA CcC AA CcC CcC AA GG
] 14 f CT GG CT GA GC GG CC CcC CcC GC GA CG
] 15 f CT GG CT GA GC GG CC CcC CcC GG GG CC
] 16 m CT GG CT GG GC GA CC CcC CcC GC GA CC
] 17 m CT GG CT GA GC GG CcC CC CcC GC GA CG
18 m CT GG CT GG GC GA CcC CA CcC GC GA CG
19 m CT GG CT GA GC GG CC CcC CcC GG GA CG
] 20 f CC GG CcC GG GG GG CC CcC CcC GG GG CC
21 f TT GG TT GA CcC GA CcC CA CcC CcC AA CG
22 m TT GG TT AA CcC GG CcC CC CcC GC GA CG
23 m CT GG CT GG GC GA CcC CA CC GC GA CG
24 f CC GG CcC GG GG GG CC CcC CcC GG GG CC
25 f CT GG CT GG GC GA CC CA CcC GC GA CG
26 m TT GG TT GA CcC GA CcC CcC CC GC AA CG
27 m CT GG CT GA GC GG CcC CcC CcC GG GG CcC
] 28 m TT GG TT AA CcC GG CC CcC CcC GC GA CG
] 29 f CT GG CT GA GC GG CC CcC CcC GG GG CC
[ | 30 f TT GG TT GA CcC GA CC CA CcC CcC AA GG

Color traces back donor-specific datain the figures of the publication (Fig. 1, Supplementary Figure 3, 4 and 6), donor | Ds were assigned post-hoc using the order of 1Csq, 50, ADRB2
genotypes were determined as described in Materials and Methods and known and new polymorphic sites were analyzed for each donor. If available, rsIDs refer to Single
Nucleotide Polymorphism Database (dbSNP) entries (6). Analysis of linkage disequilibrium inbetween analyzed SNPs is provided in Supplemental Fig. S8.

11



Table S7 (continued). Summary of genetic data obtained per donor (2/2)

ID sex genotype as the single nucleotide alleles
rs1042711 34399297 rs1801704 rs1042713 rs1042714 rs1042717 rs1800888 rs1042718 - rs1042719 rs1042720 poly-C-repeat

-47C>T -23G>A -20C>T 46G>A 79C>G 252G>A 491C>T 523C>A 848C>G 1053G>C 1239G>A C>G
31 f CT GG CT GA GC GG CC CcC CcC GG GG CC
32 f CT GG CT GG GC GA CC CA CcC GC GA CG
33 m TT GG TT GA CcC GA CC CA CcC GC GA CG
] 34 m CT GG CT GA GC GG CC CcC CG GC GA CG
] 35 m TT GG TT AA CcC GG CC CcC CcC GC GA CG
36 f CT GG CT GA GC GG CC CcC CcC GC GA CG
37 f CC GG CcC GG GG GG CC CcC CcC GG GG CC
] 38 f CT GG CT GA GC GG CcC CC CcC GC GA CG
] 39 f CcC GG CC GG GG GG CcC CC CcC GG GG CcC
40 f CT GG CT GG GC GA CcC CcC CC GC GA CG
41 f CT GG CT GG GC GA CcC CA CcC GC GG CG
] 42 m CT GG CT GA GC GG CcC CC CcC GG GA CG
43 f CT GG CT GG GC GA CcC CA CcC GC GA CG
] 44 m CT GG CT GA GC GG CcC CC CcC GG GG CcC
| 45 m CT GG CT GA GC GG CcC CC CcC GG GG CcC
46 m CT GG CT GG GC GA CcC CA CcC GC GA CG
47 f CT GG CT GA GC GG CcC CC CcC GG GG CcC
48 m CT GG CT GA GC GG CC CcC CcC GG GG CC
] 49 m TT GG TT GG CcC AA CC CA CcC CcC AA GG
50 m CC GG CcC GG GG GG CC CcC CcC GG GG CC
] 51 m CT GG CT GA GC GG CC CcC CcC GC GA CG
52 f TT GG TT AA CcC GG CC CcC CcC GG GG CC
53 f CT GG CT GA GC GG CC CcC CcC GG GG CC
54 f CT GG CT GG GC GA CC CA CcC CcC AA GG
55 f CT GG CT GG GC GA CC CA CcC GC GA CG
] 56 f CT GG CT GA GC GG CC CcC CcC GC GA CG
57 m CC GG CcC GG GG GG CC CcC CcC GG GA CG
] 58 f TT GG TT AA CcC GG CC CcC CcC GG GA CG
] 59 f TT GG TT GA CcC GA CcC CA CcC GC GA CG
] 60 f CcC GG CcC GG GG GG CcC CcC CcC GG GG CcC

Color traces back donor-specific datain the figures of the publication (Fig. 1, Supplementary Figure 3, 4 and 6), donor | Ds were assigned post-hoc using the order of 1Csq, 50, ADRB2
genotypes were determined as described in Materials and Methods and known and new polymorphic sites were analyzed for each donor. If available, rsIDs refer to Single
Nucleotide Polymorphism Database (dbSNP) entries (6). Analysis of linkage disequilibrium inbetween analyzed SNPs is provided in Supplemental Fig. S8.
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Supplemental Figures

DNA preparation & PCR Sanger sequencing SNP analysis
—» — : —
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neutrophil isolation ROS assay pharmacological analysis
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Fig. S1. Sudy concept. A, Neutrophils from 60 donors were isolated and ,AR-mediated inhibition of the fMLP-
induced ROS production was examined. Moreover, DNA of each donor was isolated for genotyping of the ADRB2
region. B, In neutrophils, fMLP induces ROS production (reactive oxygen species like superoxide, O,”) via G;-protein-
and phospholipase-c-(PLC)-mediated activation of NADPH-oxidase (NOX). B,AR-Activation inhibits this process by
CcAMP-dependent and -independent mechanisms. ROS production was monitored photometrically by cytochromec
reduction.
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*Pharmakogenetische Effekte von Sequenzvarianten des #2-Adrenorezeptors.”

Der Gesundheitszustand und die Medikation eines Probanden kiinnen bel der Auswertung der
genetischen und funktionellen Analyse eine wichtige Ralle spielen.

Wir bitten Sie daher die folgenden Fragen zu beantworten!

1} Haben oder hatten Sie jemals eine der folgenden Krankheiten?
Bilte ein Krewr injede Zeile

Mein Murwihrend der Mur irm Wahrend Kindheit
Kindheit Erwachsenenalter und
Erwachsenenalter
Azthma O O O 0
Heuschnupten O O o ]
MNeurodermitis
[atopisches ezem, erdogenes thaem, O O O O
atapizche Dermatitiz)
Psoriasis (Schuppenflachte) O O O O
Diabetes mellitus (Zockerkrarkheit) O O O O
Rheumatische Erkrankung O O O O
Colitis ulcerosa oder
Morbius Crabn - = i ] O
Multiple sklerose [m] O ] O
andere Auteimmunerkrankung: (m] O O
Sweene:| | | [ [ [ [ [ [ [ [T [T T[] [[[][]
2} Wurde bei Ihnen jemals ein Hautallergletest (Prick Test) durchgeflhrt?

O Nein
OJa =3 Wwenn Ja, wurde ein positives Ergebnis beobachtet? Ola O mein

=3 Wenn Ja, gegen welches Allergen richtete sich die positive Houtreoktion?
1)
2)
3)

1)

5)
6)

7
8)
9}
10)

Fig. S2. Asthma-related questionnaire (two pages). Each donor’s data-set was complemented with the information of
the attached questionnaire in German language. In brief, this included: 1) prevalence for atopic and auto-immune
diseases during childhood, adulthood or both, 2) results of positive prick tests if available, 3) smoking status, 4) if
relevant, medication at time of blood donation and the week before. Personal data (sex, age, address) were collected and
stored separately.
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Enbeverf

3) Rauchen Sie?
Ola O Wein

4) Nehmen Sie derzeit Medikamente ein?
O Nein
1 Ja —)ann la, welche:

1)

2)
3
4

5)

B}
7)

--) Haben %2 inden |[etzten 7 Tagen Medikamente eingenommen? [ Ja O Nein

=¥ Wenn la, welche:

1)

z)
3

4)

5
&}
7}

Vielen Dank!t!

- _ ;

Fig. S2. (continued)
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ISO vs. FEN ISO vs. SAL ISO vs. FORM
PICs0,50=0.01+0.92xpICsp ren ~ PICsp,150=—0.01+0.84 xplCspsar  PICsp,150=0.01 +0.8 X plCsp rorm

o -R?-0.83 R*=0.69 R°=0.62
p <0.0001 p <0.0001 p <0.0001

p| C5g,|30 (standardized)

| 0 1 2 2 - 0 1 2 -2 -1 0 1 2
PICs p,AR-agonist (Standardized)

Fig. S3. Sable subject-specific pharmacological responses towards 1SO with individual pharmacological
responses towards the three other B,AR agonists. Standardized responsiveness values (plCsg) of the ISO-induced
inhibition of ROS production were plotted against respective standardized plCs, values for, A, FEN, B, SAL, and, C,
FORM in each donor. Negative values describe a lower responsiveness compared to the mean, positive values describe
a higher responsiveness compared to the mean. Linear regression was applied and best-fit equations are given including
R? as measure of the goodness of fit. Linear regressions illustrate the correlation of all subject-specific pharmacological

responses for the B,AR agonists (p < 0.0001). Specific comparison for each donor can be traced by color (see
Supplemental Table S6/7).
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A female male B non-smoking smoking

X
2- - A
+ o% o ©
W == :u-' + B
2O Ko 2
ST 4R TN
g _g 'I M _i_b —
[o = b i X 5
. & 0 + -2
oL S & A
- A
it o)
R o}
+ +
+ +
excluded from linear model excluded from linear model
C non-atopic atopic D non-asthmatic asthmatic
A % = A
2 -

e b

responsiveness
(standardized)
o
I

-2 -
+ P
+ +
non-significant (p > 0.06) excluded from linear model

o ISO &4 FEN + SAL x FORM

Fig. $4. No influence of sex, smoking, or atopic disease status on standar dized responsiveness. Boxplot illustration
(median and 25"-75" percentiles) and statistical analysis by multivariate linear regression on influence of A, sex, B,
smoking, C, atopic disease and asthma on the overall pharmacological response to the four examined (,AR-agonists
(1O (circle), FEN (triangle), SAL (plus), FORM (cross)). Factors may have been excluded from the final linear model
based on the applied model-building strategy (see Statistical Analysis in Supplemental Methods). Donor-specific
responsiveness can be traced by color (see Table S6/7).
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responsiveness
(standardized)

e T © & 5 © £

: 562 563 564 565 566 S6T
excluded from linear model

o |SO & FEN + SAL x FORM

Fig. S5. Newly-discovered variation in ADRB2. In one donor Sanger sequencing identified a heterozygous presence
of a novel single nuclectide variation (848C>G). A, Representative chromatograms from three independent runs from
the same fragment, but two different sequencing primers (Table S1). B, the B,AR -mediated pharmacological response
did not differ from homozygous wild-type population and was excluded from the final linear model based on the
applied model-building strategy (see Statistical Analysisin Supplemental Methods, specific comparison for each donor
can be traced by color, see Supplemental Table S6/7) C, zoom-into region of interest on chromatogram (S denotes the
heterozygous locus). D, the novel variation (Thr283Ser) causes a non-synonymous amino-acid exchange at position 283
in the transmembrane domain 6 (TM6) of B,AR.
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GIn/Gin Glu/Glu & GIn/Glu B W G tiadd
W Gluw/Glu %lGln)]Glu (n=17)

>

n.s.

n.s.

—

n.s. n.s.

n.s.

responsiveness
(standardized)
o
1

n.s.

ROS production ~ Assg

excluded from linear modsl basal  IMLP  iMLP  IMLP  IMLP  fMLP  MLP
4SO +1SO  +FEN  +SAL  +FORM
100 nM 10 nM 10 nM 10 nM 10 nM

Fig. S6. No Influence of the ADRB2 variant GIn27Glu on the B,AR mediated phar macological response. Analysis
based on the presence of the SNP GIn27Glu (A and B). A, plCs, values for the four B,AR agonists were standardized as
parameter for overall B,AR responsiveness and multivariate linear regression analysis was applied. GIn27Glu was
already excluded from the linear model during pre-evaluation (see Statistical Methods in Supplemental Materials and
Methods). Box-plots show the median of the genotype-specific subgroups with 25™-75" percentiles. B, Pairwise-
comparison of the genotype-specific subgroups was based on ROS production without (basal) and with fMLP-
stimulation (1 pM), and the inhibitory effect on fMLP-induced ROS-production at single concentrations of 100 nM SO
or 10 nM IS0, FEN, SAL, and, FORM. (Mean £ SD, n.s., non-significant (p < 0.05) in an unpaired two-tailed t-test).
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A fMLP fMLP MLP fMLP MLP
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Fig S7: Boxplot analysis of ROS production. Visua evaluation of the individual Assy values depicting the ROS
production under basal conditions, or after stimulation with 1 uM fMLP, or with simultaneous B,AR inhibition using
100 nM IS0, 10 nM 1SO, 10 nM FEN, 10 nM SAL, or 10 nM FORM. Box plots display the median per ligand with the
25th-75th percentiles. A Plots are based on the individual differences to basal condition (see Fig 1A). B Values were
subsetted according individual genotype of the Gly16Arg SNP (homozygous major Gly-allele (Gly/Gly) or presence of
minor Arg-allele (Arg/Gly & Arg/Arg), ref. to Fig1D). C Subsetting according genotype of the GIn27Glu SNP

(homozygous GlIn-allele or presence of minor Glu-alele, ref. to Fig S6).
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Fig S8: Linkage disequilibrium (L D) between genotyped ADRB2 polymor phisms. Chromosomal positions are
provided according to NCBI Genome Build 37.3. Only polymorphisms found in the study population are depicted.
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