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1. Supplementary methods

1.1. Design and characteristics of the independent study included in the assessment of the association with the change in FEV1 after
ICS use

CAMP (n=175)
Childhood Asthma Management Program (CAMP) is a longitudinal study initially designed as a clinical trial for

the evaluation of the multiple side-effects of the long-term use of corticosteroids. Childhood patients (5-12 years old)
with a clinical diagnosis of chronic asthma were included, whereas those subjects with severe asthma and other

respiratory conditions were excluded [S1-3].

1.2. Design and characteristics of the studies included in association analyses with asthma exacerbations despite ICS use

European populations

PACMAN (n = 654)

The Pharmacogenetics of Asthma medication in Children: Medication with Anti-inflammatory effects
(PACMAN) study is an observational cohort including children (4-12 years old) with self-reported use of any asthma

medications. Recruitment was carried out through records of community pharmacies in the Netherlands [S4].

PAGES (n =437)

The Paediatric Asthma Gene Environment Study (PAGES) is a cross-sectional study that includes asthma
patients (2-16 years old) with a pediatrician’s diagnosis, recruited at secondary care clinics at different centers across
the United Kingdom: Aberdeen, Edinburg, Glasgow, Kilmarnock, and Brighton. Clinical assessment through
questionnaires about dietary and quality of life was complimented, and saliva samples were collected. The

coexistence of any respiratory diseases or significant health problems was considered as exclusion criteria [S5, S6].

BREATHE (n = 288)

The BREATHE study recruited participants aged 3 to 22 years old with a physician’s diagnosis of asthma.
Participants were recruited at primary and secondary care centers from the United Kingdom [S7-9]. From the
BREATHE samples included, genotypes from 182 patients had been obtained using the Illumina Infinium
CoreExome-24 BeadChip (Illumina) array, whereas 103 samples were genotyped using the Axiom™ Precision
Medicine Research Array (Affymetrix Inc.) [S6]. Quality control procedures were applied as described in
Hernandez-Pacheco et al. [S10]. Association analyses were performed for the latter together with PAGES samples due
to similarities of study design and sample characteristics, denoted as BREATHE-PAGES [S6].

GoSHARE (n=472)

The Genetic of the Scottish Health Research Register (GoSHARE) recruited children and young adults (3-18
years old) in Tayside (Scotland) through complete electronic medical records (EMR) available at databases from the
National Health Service [S11].

PASS (n =402)

The Pharmacogenetics of Adrenal Suppression with Inhaled Steroids study (PASS) includes children and young
adults (5-18 years old) from the United Kingdom. Participants had a physician’s diagnosis of asthma and were
treated with inhaled corticosteroids (ICS) under medical supervision. Clinical concern about adrenal suppression was
also considered as an inclusion criterion since this study was initially conceived to explore the effects of

corticosteroids on adrenal suppression [S12, S13].
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SLOVENIA (n =182)

The SLOVENIA study recruited patients (5-18 years old) with a physician diagnosis of mild to moderate
persistent asthma and hospital records at tertiary health centers in Slovenia. Part of the participants was regularly
treated with ICS under medical supervision. The coexistence of other chronic inflammatory diseases was considered

as an exclusion criterion [S14].

followMAGICS (n = 147)

Participants with persistent asthma symptoms from the follow-up phase of the Multicentre Asthma Genetics in
Childhood Study (followMAGICS) were aged from 7 to 25 years old. Children with a physician’s diagnosis of asthma

were recruited at secondary and tertiary centers from Germany and Austria [S15-18].

ESTATe (n=102)

Children and young adults (4-19 years old) with a physician’s diagnosis of asthma were included in the
case-control Effectiveness and Safety of Treatment with Asthma Therapy in children (ESTATe) study. Patients using
any asthma controller medication were recruited at primary care units from the Netherlands based on electronic

medical records [S10].

Admixed populations
GALA I (n = 854)

Genes-Environment and Admixture in Latino Americans (GALA II) is a case-control study including asthma
patients (8-21 years old) with a physician’s diagnosis, active symptoms, and reported use of any asthma medications
recruited in the United States and Puerto Rico. Hispanic/Latino origin based on four grandparents belonging to that

ancestry group was used as an inclusion criterion [S19].

SAGE (n =493)

The Study of African Americans, Asthma, Genes, and Environments (SAGE) recruited asthma patients following
the same protocols used in GALA II. Individuals with four grandparents of African American ancestry were recruited

in several centers across the United States [S19, S20].
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Table S1. Clinical and demographic characteristics of the asthma patients treated with ICS from the CAMP study included in

the evaluation of the association with the changes in FEV1 after ICS therapy.

ICS ICS

Total p-value
non-responders?  responders ®
Sample size 173 93 80 -
Gender, n (% male) 98 (56.6) 52 (55.9) 46 (57.5) 0.960
Mean age + SD (years) 89+21 88+19 9.0+23 0.460
Lung function
Mean basal FEV1+ SD (%)« 93.7+14.8 98.7+13.2 879+14.5 6.47e%]
Mean post-treatment FEV1 + SD (%) 4 99.5+14.8 99.9+13.0 99.1+16.8 0.9901
Mean AFEV1+ SD (%) 58+11.7 12+38 11.2+£15.1 2.17 x 1012j
Asthma exacerbations in the last 12
months, n (%) ¢ 80 (46.5) 42 (45.2) 38 (47.5) 0.8201
ER visits, n (%) f 42 (24.3) 22 (23.7) 20 (25.0) 0.9801
OCS use, n (%) 8 64 (37.2) 29 (31.2) 35 (43.8) 1i
Hospitalizations, n (%) ® 13 (7.5) 7 (7.5) 6 (7.5) 0.7801

@ Asthma patients with AFEV1<8% after 2 months of ICS treatment; * Asthma patients with AFEV1>8% after 2 months of ICS
treatment; ‘FEV1 measured before the beginning of ICS therapy; ¢FEVimeasured after 2 months of ICS treatment; ¢ Defined as
any emergency room visits, use of oral corticosteroids and/or hospitalizations because of asthma; f Proportion of patients with
any exacerbations who sought emergency care due to asthma; s Proportion of patients with any exacerbations who needed the
use oral corticosteroids because of asthma; " Proportion of patients with any exacerbations who needed to be hospitalized
because of asthma; ' Pearson X2 test (df=1; a=0.05); i Mann-Whitney U test.

FEV1: forced expiratory volume in one second; AFEVi: change in FEV1 after 2 months of ICS treatment; SD: standard

deviation; NA: not available.
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Table S2. Genomic-region replication of ROBO2 with asthma exacerbations despite ICS use in European

populations. Evidence for significant variants after Bonferroni-like correction.

SNP Chr. 2 Position® E/NE OR (95% CI) p-value
rs72891542 3 77183058 T/C 421 (2.12-8.37) 3.96 x 10~
rs72891545 3 77186033 A/G 4.79 (2.36 - 9.73) 1.44 x 10
rs80109563 3 77189324 T/C 6.38 (2.60 — 15.65) 5.26 x 10~
rs77698848 3 77191168 A/G 6.06 (2.37 - 15.52) 1.72 x 104
rs75844835 3 77192763 G/T 9.02 (3.04 —26.79) 7.53 x 105
rs75804244 3 77193590 A/G 6.47 (2.74 - 15.30) 2.11x 10°
rs75336627 3 77197609 A/G 495 (2.18-11.27) 1.38 x 104
1577225325 3 77199127 A/C 495 (2.18 -11.27) 1.38 x 10+
rs76099377 3 77199443 G/A 495 (2.18-11.27) 1.38 x 10+

rs7623806 3 77201032 C/T 495 (2.18-11.27) 1.38 x 104
rs72891555 3 77205263 G/T 494 (2.09-11.71) 2.82x 104

2Chromosome; ® Positions based on GRCh37/hg19 build; <Odds ratio for the effect alleles.
CI: Confidence Interval; E: Effect allele; ICS: inhaled corticosteroids; NA: not available; NE: Non-effect allele; SNP:
single-nucleotide polymorphism.

The most significant SNP is in boldface.



J. Pers. Med. 2021, 11, 733

Table S3. Proteins with expression levels in plasma associated with rs1166980.

Previous association with asth-

Protein Beta SE p-value Function(s) . Lo
ma-related traits or allergic diseases 2
OLFML3 -0.135 0.033 4.68 x 105 Protein-protein interactions, cell adhesion, intercellular interac- Yes
tions, early development
PCSK3 0.123 0.033 2.04 x 10+ Protein processing, tumor progression, virus infection Yes
CCDC80 -0.115 0.033 4.90 x 104 Cell adhesion, matrix assembly Yes
PI3 -0.113 0.033 6.76 x 10+ Innate immune system Yes
ZNF180 -0.108 0.033 1.10x 103 Transcriptional regulation; viral regulation Yes
PPP2R1A 0.103 0.033 1.86 x 103 Negative control of cell growth and division Yes
ROR1 -0.101 0.033 2.34x 1073 Development of central nervous system NA
VIT -0.100 0.033 2.45x 103 Cell adhesion and migration Yes
CNTEFR -0.100 0.033 2.51x10% Neuronal cell survival Yes
EPHB2 -0.097 0.033 3.31x10% Cell division and differentiation Yes
APOE 0.161 0.055 3.39x 103 Lipoprotein metabolism Yes
GALNT16 -0.095 0.033 3.98 x 103 Metabolism of proteins Yes
COLEC11 -0.094 0.033 4.37 x 103 Innate immune system NA
TNFRSF21 -0.091 0.033 5.75x 103 T helper cell activation, inflammation, immune regulation NA
CLMP -0.091 0.033 6.17 x 103 Cell-cell adhesion (endothelial, epithelial), adipocyte maturation Yes
SNRPF 0.152 0.055 6.17 x 103 mRNA splicing Yes
PMEPA1 0.090 0.033 6.46 x 103 Negative regulator of TGF-{3 activity Yes

2 Proteins without available evidence of direct or indirect implication in asthma-related traits or allergic diseases are denoted by NA.

NA: not available; SE; standard error; TGF-f: transforming growth factor 3.

Information provided by PhenoScanner v2.
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Table S3 (continuation). Proteins with expression levels in plasma associated with rs1166980.

Previous association with asthma-related

Protein Beta SE p-value Function(s) . Lo
traits or allergic diseases 2
TBXAS1 -0.090 0.033 6.46 x 103 Drug metabolism, synthesis of cholesterol, steroids and Yes
lipids
SCGB1D2 0.090 0.033 6.61 x 103 Regulation of steroid hormones Yes
ERAP1 -0.151 0.056 6.67 x 103 Blood pressure regulation NA
TMEMI132A -0.090 0.033 6.76 x 103 Brain development Yes
UNC5A -0.090 0.033 6.92x10°  Axon guidance Yes
NMES1 0.089 0.033 7.08 x 103 Squamous cell carcinoma NA
APOE3 0.148 0.055 7.18x 103 Lipoprotein metabolism Yes
RGMB -0.089 0.033 7.41x108 Development of nervous system Yes
NPPB -0.083 0.031 7.51x108 Blood pressure regulation Yes
RNF149 -0.088 0.033 7.94x 103 Ligase and ubiquitin protein transferase Yes
APOE4 0.146 0.055 8.12x 103 Lipoprotein metabolism Yes
KLK14 -0.088 0.033 8.13x 103 Blood pressure, desquamation Yes
EPOR 0.088 0.033 8.32x 103 Erythroblast proliferation and differentiation Yes
SLC5AS8 0.087 0.033 8.32 x 103 Transport of glucose, salts, vitamins NA
HPGD 0.087 0.033 8.51x 103 Metabolism of prostaglandins, inflammation NA
EPHAS5 0.087 0.033 8.51x 103 Developmental events NA
MAGI2 -0.087 0.033 8.91x10°  Signaling in neuronal cells NA
MGAT2 0.086 0.033 9.33x10°%  Glycosylation NA
LAMC2 -0.086 0.033 9.55x10%  Cell membrane Yes
LRRC15 -0.086 0.033 9.77 x 108 Collagen and laminin binding NA
TFF3 0.086 0.033 9.77x 103 Mucosa protection NA

2 Proteins without available evidence of direct or indirect implication in asthma-related traits or allergic diseases are denoted by NA.
NA: not available; SE; standard error; TGF-f: transforming growth factor f3.

Information provided by PhenoScanner v2.
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Table S4. Proteins with expression levels affected by the SNP rs72891545.

Previous association with

Protein Beta SE p-value Function(s) asthma-related traits or allergic
diseases 2
GFRA1 0.522 0.148 4.07 x 10+ Neuronal cell survival and differentiation NA
RTN4R 0.479 0.148 1.17 x 10 Axonal regeneration Yes
GDF11 0.453 0.148 2.19x 107 Ligand of TGF-3 Yes
ERAP2 0.449 0.148 2.34 x 10?3 Innate immune system, generation of HLA class I binding proteins NA
FCN1 -0.450 0.148 2.34x 103 Innate immune system NA
SIGLECY 0.450 0.148 2.34x10° Innate immune system Yes
COL8A1 -0.446 0.148 2.57 x 10 Collagen structure Yes
APOF -0.444 0.148 2.69 x 10 Transport and sterification of cholesterol Yes
TEPSIN 0.443 0.148 2.75x 103 Vesicular trafficking of proteins Yes
SLC6A16 0.439 0.148 2.95x 103 Neurotransmitter transporter activity NA
PDLIM4 -0.437 0.148 3.09 x 103 Bone development Yes
MSTN 0.431 0.148 3.55x 107 Ligand of TGF-3 NA
PLG 0.422 0.148 4.37 x 103 Degradation of plasma proteins Yes
BARD1 -0.417 0.148 4.79 x 103 Control of cell cycle NA
GHR 0.404 0.148 6.31x 103 Growth Yes
PLK1 0.400 0.148 6.92 x 103 Transferase activity NA
SNAP29 -0.395 0.148 7.59 x 103 Membrane trafficking Yes
LEP 0.389 0.148 8.51x 103 Energy homeostasis NA
LEP 0.389 0.148 8.51x 103 Energy homeostasis NA

2 Proteins without available evidence of direct or indirect implication in asthma-related traits or allergic diseases are denoted by NA.
HLA: human leukocyte antigen; NA: not available; SE: standard error; TGF-: transforming growth factor 3.

Information provided by PhenoScanner v2.
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Table S5. Genes associated with ICS response by genome-wide association studies published to date.

Genes associated Population Sample size Age group Definition of ICS response Reference

UMAD1-GLCCI1 European 118 Children % AFEV1 1
PDE10A-T, HRH4-ZNF521 European 418 Children + adults % AFEV1 2
ALLC Asian 189 Adults % AFEV1 3
ZNF432-ZNF841 European 581 Children BDR 4
FBXL7 European 124 Children Asthma symptoms 5
CMTR1,MAGI2,TRIM24, SHB-ALDH1BI, European 369 Children + adults Asthma exacerbations 6
L3MBTL4-ARHGAP28, ELMO2-ZNF334

MMS22L-FBX14, NAV2-HTATIP? European 120 Adults % AFEV1 7
NA European 110 Children % AFEV1, AHR

Multiple
NA (European, 2,672 Adults % AFEV1 9
admixed, Asian)
EDDM3B Admixed 244 Children + adults ACT 10

ACT: asthma control test; AHR: airway hyperresponsiveness; BDR: bronchodilator response; ICS: inhaled corticosteroids; AFEV1: change in forced expiratory volume in one second.
Citations:

1. Tantisira KG, et al. Genome-wide association between GLCCI1 and response to glucocorticoid therapy in asthma. N Engl ] Med 2011; 365:1173-1183.

2. Tantisira KG, et al. Genome-wide association identifies the T gene as a novel asthma pharmacogenetic locus. Am ] Respir Crit Care Med 2012; 185:1286-1291.

3. Park TJ, et al. Genome-wide association study identifies ALLC polymorphisms correlated with FEV1 change by corticosteroid. Clin Chim Acta 2014; 436:20-26.

4. Wu AC, et al. Inhaled corticosteroid treatment modulates ZNF432 gene variant's effect on bronchodilator response in asthmatics. ] Allergy Clin Immunol 2014; 133:723-8 e3.

5. Park HW, et al. Genetic predictors associated with improvement of asthma symptoms in response to inhaled corticosteroids. J Allergy Clin Immunol 2014; 133:664-9 e5.

6. Dahlin A, et al. CMTR1 is associated with increased asthma exacerbations in patients taking inhaled corticosteroids. Immun Inflamm Dis 2015; 3:350-359.

7. Wang Y, et al. Pharmacodynamic genome-wide association study identifies new responsive loci for glucocorticoid intervention in asthma. Pharmacogenomics J 2015; 15:422-429.
8. Leusink M, et al. Genetic variation in uncontrolled childhood asthma despite ICS treatment. Pharmacogenomics J 2016; 16:1158-1163

9. Mosteller M, et al. No evidence of large genetic effects on steroid response in asthma patients. ] Allergy Clin Immunol 2017; 139:797-803 e7.

10. Levin AM, et al. Integrative approach identifies corticosteroid response variants in diverse populations with asthma. J Allergy Clin Immunol 2019; 143:1791-1802.
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Table S6. Results of SNP-level replication of previous associations of ICS response in the results of the GWAS of the change in FEV: after ICS treatment performed in the SLOVENIA study.

Published GWAS of ICS response

GWAS of the change in FEV1

after ICS use (n =166)

Nearest gene(s) SNP Chr.» Position® A1/A2  Definition of ICS response  OR (95% CI)c  p-value Citation OR (95% CI)e p-value
ALLC rs17445240 2 3703041 G/A % AFEV1 1.43 (1.25-1.65) 5.01 x 107 1.23 (0.62-2.43) 0.555
rs13418767 2 3704830 T/G % AFEV1 1.40 (1.22-1.62) 2.77 x 10 1.11 (0.57-2.16) 0.753
rs6754459 2 3707423 T/C % AFEV1 1.43 (1.24-1.65) 5.73 x 107 . 1.32 (0.81-2.16) 0.268
rs17017879 2 3713658 C/G % AFEV1 1.40 (1.22-1.61) 2.49x10% 1.12 (0.53-2.36) 0.766
rs7558370 2 3714261 C/A % AFEV1 1.39 (1.21-1.60) 3.73 x 10 1.16 (0.60-2.23) 0.660
rs11123610 2 3723026 A/G % AFEV1 0.69 (0.60-0.80)  3.57 x 107 0.78 (0.49-1.24) 0.287
FBXL7 rs10044254 5 15783596  G/A Asthma symptoms 3.29 (1.94-5.58) 1.02x10° 0.84 (0.50-1.42) 0.511
CMTR1 152395672 6 37428577  G/A Asthma exacerbations 1.08 (1.04-1.12) 1.86 x 10 1.78 (1.03-3.05) 0.037
MMS22L-FBX14 rs6924808 6 98358575  A/G % AFEV1 NA 5.31 x 107 4 0.95 (0.61-1.50) 0.841
PDE10A-T rs6456042 6 166534742  C/A % AFEV1 NA 6.67 x 10 0.78 (0.49-1.23) 0.282
rs3127412 6 166535561  T/C % AFEV1 NA 9.68 x 10 0.78 (0.49-1.23) 0.282
rs1134481 6 166571164  G/T % AFEV1 NA NA 5 0.87 (0.56-1.35) 0.524
rs2305089 6 166579270  T/C % AFEV1 NA NA 0.86 (0.54-1.36) 0.520
53099266 6 166581147  C/T % AFEV1 NA NA 0.94 (0.60-1.48) 0.801

aChromosome; "Positions based on GRCh37/hg19 build; <Odds ratio for the effect alleles.

Al: Effect allele; A2: Non-effect allele; ACT: asthma control test; BDR: bronchodilator response; CI: Confidence Interval; GWAS: genome-wide association study; ICS: inhaled corticosteroids;
NA: not available; SNP: single-nucleotide polymorphism; AFEV1: change in forced expiratory volume in one second. SNPs with evidence of replication in European populations are in
boldface.

Citations:

1. Park TJ, et al. Genome-wide association study identifies ALLC polymorphisms correlated with FEV1 change by corticosteroid. Clin Chim Acta 2014; 436:20-26.

2. Park HW, et al. Genetic predictors associated with improvement of asthma symptoms in response to inhaled corticosteroids. ] Allergy Clin Immunol 2014; 133:664-9 e5.

3. Dahlin A, et al. CMTR1 is associated with increased asthma exacerbations in patients taking inhaled corticosteroids. Immun Inflamm Dis 2015; 3:350-359.

4. Wang Y, et al. Pharmacodynamic genome-wide association study identifies new responsive loci for glucocorticoid intervention in asthma. Pharmacogenomics ] 2015; 15:422-429.

5. Tantisira KG, et al. Genome-wide association identifies the T gene as a novel asthma pharmacogenetic locus. Am J Respir Crit Care Med 2012; 185:1286-1291.
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Table S6 (continuation). Results of SNP-level replication of previous associations of ICS response in the results of the GWAS of the change in FEV:1 after ICS treatment performed in the

SLOVENIA study.

GWAS of the change in FEV1

Published GWAS of ICS response
after ICS use (n = 166)

Nearest gene(s) SNP Chr.2  Position® E/NE Definition of ICS OR (95% CI) ¢ p-value Citation OR (95% CI) ¢ p - value
response
UMADI1-GLCCI1 1rs37972 7 8007509 C/T % AFEV1 NA 0.010 6 0.97 (0.63 - 1.48) 0.876
MAGI2 rs2691529 7 77803275  T/C Asthma exacerbations  0.97 (0.94 — 1.00) 0.051 3 1.01 (0.57 - 1.81) 0.966
TRIM?24 rs6467778 7 138178222  G/A Asthma exacerbations  1.01 (1.00 — 1.03) 0.021 3 0.67 (0.39 - 1.16) 0.151
SHB-ALDH1B1 rs4271056 9 38232043 C/T Asthma exacerbations  0.96 (0.93-0.99)  6.71x 103 3 1.16 (0.66 — 2.03) 0.615
NAV2-HTATIP?2 rs1353649 11 20253599  G/A % AFEV1 NA 3.92 x 10° 4 0.83 (0.51 - 1.35) 0.444
EDDM3B rs3827907 14 21238798 C/T ACT NA 7.79 x 108 7 0.52(0.32-0.84) 7.40x10?
L3MBTL4-ARHGAP28 1s9303988 18 6667583 C/T Asthma exacerbations  1.03 (1.00 — 1.05) 0.012 3 1.30 (0.81 - 2.11) 0.279
HRH4-ZNF521 rs9955411 18 22074720  T/A % AFEV1 NA 1.28 x 10+ 5 0.94 (0.56 — 1.58) 0.814
ZNF432-ZNF841 1rs3752120 19 52552021 T/C BDR 1.03 (1.02-1.05) 458 x10* 0.97 (0.55-1.71) 0.917
rs3450 19 52552999 C/T BDR 1.03(1.02-1.04) 1.93x10* 8 0.89 (0.52 - 1.54) 0.681
rs12460587 19 52586919  G/T BDR 1.04 (1.02-1.05)  5.69 x 107 0.98 (0.56 — 1.73) 0.948
ELMO2-ZNF334 rs279728 20 45080421  T/C Asthma exacerbations ~ 1.02 (1.01-1.03)  6.45x 103 3 2.59 (0.96 — 6.99) 0.061

2Chromosome; ® Positions based on GRCh37/hg19 build; <Odds ratio for the effect alleles.

ACT: asthma control test; BDR: bronchodilator response; CI: Confidence Interval; E: Effect allele; GWAS: genome-wide association study; ICS: inhaled corticosteroids; NA: not available; NE:
Non-effect allele; SNP: single-nucleotide polymorphism; AFEV1: change in forced expiratory volume in one second.

Citations:

6. Tantisira KG, et al. Genome-wide association between GLCCI1 and response to glucocorticoid therapy in asthma. N Engl ] Med 2011; 365:1173-1183.

7. Levin AM, et al. Integrative approach identifies corticosteroid response variant in diverse populations with asthma. J Allergy Clin Immunol 2019;143:1791-1802.

8. Wu AC, et al. Inhaled corticosteroid treatment modulates ZNF432 gene variant's effect on bronchodilator response in asthmatics. ] Allergy Clin Immunol 2014; 133:723-8 e3.

Significant p-values are in boldface.
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Table S7. Genomic-region replication of previous associations of ICS response. Evidence of association with the AFEV1 after ICS treatment in asthmatic patients.

Significant SNPs

# SNPs # Independ- Bonferroni o SNP min
Gene . after Bonferroni-like AT/A2 OR (95% CI)= p-value
tested entsignals p-value threshold . p-value
correction
ALLC 970 112 4.48 x 10+ NA rs11538545  C/G 1.20 (0.71-2.05) 0.496
FBXL7 1251 69 7.19x 10+ NA rs1019810 G/A 0.46 (0.28-0.77)  2.88 x 10?3
CMTR1 588 31 1.61 x 103 NA rs56242039  C/G 0.30 (0.14-0.67)  3.40 x 10
MMS22L-FBX14 4218 100 5.01 x 10+ NA rs1206129 A/G 0.50 (0.31-0.80)  3.77 x 107
PDEI0A-T rs9365939 rs9365939 G/A 0.41 (0.26-0.65)  1.92 x 10
3872 138 3.63 x 10+
rs2118353 rs2118353 T/C 0.41 (0.26-0.65)  1.92 x 10
UMADI1-GLCCI1 2508 196 2.55x 10+ NA rs200043140 A/G 0.23 (0.10-0.52)  3.98 x 10+
MAGI2 5798 415 1.21x 10+ NA rs17417090 C/T 2.51(1.44-4.37) 1.20x10?
TRIM24 796 29 1.74 x 103 NA rs17837468  G/A 0.40 (0.19-0.86) 0.018
SHB-ALDHI1B1 NA rs3808862 A/G 1.99 (1.25-3.15)  3.42x 103
NA rs7047650 C/G 1.99 (1.25-3.15)  3.42x 103
2009 18 2.75x 107 NA rs4878179 T/C 1.99 (1.25-3.15)  3.42x 103
NA rs10814650  G/A 1.99 (1.25-3.15) 3.42x10°
NA rs10814651 T/C 1.99 (1.25-3.15)  3.42x10°

20dds ratio for the effect alleles. Al: Effect allele; A2: Non-effect allele; CI: Confidence Interval; ICS: inhaled corticosteroids; NA: not available; SNP: single-nucleotide
polymorphism; AFEV1: change in forced expiratory volume in one second.

Significant p-values after multiple comparison adjustment are in boldface.
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Table S7 (continuation). Genomic-region replication of previous associations of ICS response. Evidence of association with the AFEV1 after ICS treatment in asthmatic

patients.
. Significant SNPs ]
# SNPs # Independent Bonferroni . SNP min
Gene . after Bonferroni-like A1/A2 OR (95% CI)= p-value
tested signals p-value threshold . p-value
correction
NAV2-HTATIP2 2694 114 4.36 x 10+ NA rs73429709  C/T 2.55 (1.42-4.57) 1.63 x 103
EDDMS3B NA rs57736800  G/A 0.49 (0.30-0.80) 417 x 103
912 84 5.97 x 10+
NA rs61552195  C/T 0.49 (0.30-0.80) 417 x 103
L3MBTL4-ARHGAP28 3434 135 3.70 x 10 NA rs8083583  T/C 0.45 (0.27-0.78) 411x10°
HRH4-ZNF521 2983 147 3.39 x 10+ NA rs11877115  C/T 2.34 (1.24-4.42) 8.43 x 10°
ZNF432- ZNF841 875 57 8.76 x 10+ NA rs111463681  T/C 3.33 (1.36-8.13) 8.42x 103
ELMO2-ZNF334 709 83 6.02 x 10+ NA rs76086573  C/A 0.12 (0.03-0.58) 8.03x 103

20dds ratio for the effect alleles. Al: Effect allele; A2: Non-effect allele; CI: Confidence Interval; ICS: inhaled corticosteroids; NA: not available; SNP: single-nucleotide

polymorphism; AFEV1: change in forced expiratory volume in one second.

Significant p-values after multiple comparison adjustment are in boldface.
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Supplementary figure legends

Figure S1. Quantile-quantile plot of association results of ICS response measured as the binary outcome related to
the change in FEV: after ICS treatment. The logarithmic transformation of the observed and expected association

results (-logio p-value) is represented on the y-axis and x-axis, respectively (Acc =1.00).

Figure S2. Regional plot of association results with asthma exacerbations despite ICS use in European children and
young adults. The y-axis represents the logarithmic transformation of the association results (-logio p-value) by
chromosome position (x-axis) for each SNP as a dot. The most significant variant after Bonferroni-like correction is
represented by a diamond (rs72891545). The remaining SNPs are color-coded based on pairwise linkage
disequilibrium (72 values) with that SNP for European populations from 1KGP (GRCh37/hg19 build).

Figure S1

Observed —logqo{p)
3
]

Expected —logio(p)

J. Pers. Med. 2021, 11, 733 www.mdpi.com/journal/jpm



J. Pers. Med. 2021, 11, 733

Figure S2
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