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Supplementary Figures

Supplementary Figur& Association test statistics for FEAhd FEYFVC.

A) QuantileQuantile(QQ)plots showclogo(P) of observedyenomewide association results against expected
association results for FEahd FEYFVCD gckefore genomic control was 12 for FEYand 1.09for
FEV/FVC TheQQ plotfor all SNPss shown in black. The QQ plot for remaining SNPs after exclusion of SNPs
from lodi previously reportedby the SpiroMeta and CHARGE consbfimshown in red; SNPs within 500kb
of the leadreported SNRvere excluded. The previously reported loci weldS1FAM13AGSTCINPNT
HHIR HTR4ADAM19 AGERGPR126PTCHlandTSHDA4.
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B) Regional association plots of 16 novel lung functiseociated loci. Statisticapsificance of each SNP on

the ¢log,o(P) scale as &unctionof chromosome position (NCBI Build 36) in the rratalysis o&age 1 data
alone. The sentinel SNP at each locus is shown inithethe correlations 1) of surrounding SNPs to the

sentinel indicated by colour (red®>0.8, orange:#0.5, yellow: 0.2, grey: %0.2, white: f unknown). The
fine scale recombination rate is shown in blue.
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O Forestplots forthe 16 lociassociated with lung functiofor Stage 1 and Stage 2 separat&wach of the SNPs
included in the figure showed genorvdde significant associatio¢5x10"®) with either FEVor FEVFVC irthe
data from3ages 1 and Z-or each SNP there is a plot fbe metaanalysis of th&@age 1 data and another for the
meta-analysis of th&&age 2 dataThe contributing effect (transformed beta) from each studshiswn by a square,
with confidence intervals indicated by horizontal lines. The contributing weight of each study to theanmayais is
indicated by the size of the square. The combined ragtalysis estimatds shown at the bottom of each graph.
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Supplementary Tables

SupplementaryTable 1 Sample population characteristics and genotyping platform detailedoh study.

A) Sample population characteristics for each studlzaracteristics are shown for studies analyzed in Stage 1
(GWAS metanalysis), Stage 2 (follewp). Stage 1 studies: AGB8e, Gene/Environment Susceptibility
ARIC, therosclerosis Risk in Communities; BEBDGC, British 1958 Birth Colrdiype 1 Diabetes Genetics
Consortium; B58@&V/TCCC, British 1958 Birth Colgiivellcome Trust Case Control Consortium; BHS1,
Busselton Health Study 1; CHS, Cardiovascular Health StadyROATIA orcula study; the CROATV/S
study; ECRH8e European Community Respiratory Health Sur&BiC obese cases, European Prospective
Investigation into Cancer and Nutrition, Obese Cases; EPIC population based, European Prospective
Investigatian into Cancer and Nutrition Cohort; FHS, Framingham Heart Study; FTC, Finnish Twin Cohort
incorporating FinnTwin16 and FITSA; H2000, Finnish Health 2000 survey; Healle#BCAging, and
Body CompositionrKORA F4, Cooperative Health Research in thmRef Augsburg; KORA S3, Cooperative
Health Research in the Region of Augsburg; NFBC1966, Northern Finland Birth Cohort of 1966; ORCADES
Orkney Complex Disease Study:lR8d R8I, Rotterdam Study; SHIP, Study of Health in Pomerania; the
TwinsUK study. Stage 2 studies: ADONIX, Adutiset Asthma and Nitric Oxide; BHS2, Busselton Health
{GdzRe HT .wl{ZX .NARGAAK wSIA2Yy It | SINI {dGdzReT .21
Coronary Artery Risk Development in Young Adtiiss CROATH8plitstudy; the Gedling study; GS:SFHS,
Generation Scotland: Scottish Family Health Study; LBCl&®&an Birth Cohort 193@he LifeLines study;
MESALung,Multi-Ethnic Study of AtherosclerosiHCS, Hertfordshire Cohort Study; the Nottingham
Smokers studyNSHD, Medical Research Council National Survey of Health and Development (also known a
the British 1946 Birth Cohort); RIf Rotterdam Study; SAPALDB#vjss study on Air Pollution and Lung
Disease in adulfghe TwinsUHI study. * Total number of indiduals with both genotype and phenotype
data and which were included in the analyses described in this paper.
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Study N N N Age range (y) | Mean age, y Mean FEY, | Mean FVC, | Mean N N o . Genomic inflation
Total | male | female | at FEV/FVC (s.d.) L (s.d) L (s.d) FEV/FVC | never ever- Genomlc': inflation factor
measurement (s.d) Zmoker Zmoker factor 6 FBY 6 FBVIFVC
Stage 1: GWAS Ever Never Ever Never
smoker | smokers | smoker | smokers
s s
AGES 1689 | 686 | 1003 | 66-95 76.19 (5.63) 2.13(0.69) | 2.86(0.85) | 0.74(0.11) | 803 886 1.009 1.012 1.003 1.003
ARIC 9078 | 4279 | 4799 44-66 54.27 (5.70) 2.94 (0.78) | 3.99 (0.98) | 0.74 (0.08)| 3620 5458 1.034 1.007 1.019 1.019
B58C T1DGC 2343 | 1131 | 1212 | 44¢45 44.5 (0) 3.31(0.78) | 4.19(0.96) | 0.79 (0.08)| 692 1651 1.009 0.999 1.023 1.009
B58C WTCCC 1372 | 691 | 681 44c45 44.5 (0) 2.93(0.75) | 4.18 (0.96) | 0.79 (0.08)| 394 978 0.999 0.996 1.007 0.99
BH3 1168 | 455 | 713 1791 52.98 (17.07) 2.81(0.97) | 3.68(0.11) | 0.76 (0.09)| 653 515 1.02 1.034 1.02 1.015
CHS 3140 | 1226 | 1914 65-95 72.3(5.4) 2.12 (0.66) | 3.00(0.87) | 0.71 (0.11)| 1543 1597 1.035 1.021 1.02 1.033
CROATHKoorcula 825 300 | 525 18¢90 55.5 (13.5) 2.84 (0.81) | 3.37 (0.93) | 0.84 (0.09)| 397 428 1.039 1.014 0.999 1.041
CROATHis 769 323 | 446 18¢88 56.3 (15.3) 3.39(1.22) | 4.38(1.43) | 0.77 (0.09)| 328 441 1.019 1.002 1.066 1.027
ECRHS 1594 | 784 | 810 1948 33.90 (7.17) 3.78(0.82) | 4.59 (1.03) | 0.83(0.07)| 699 895 1.018 1.014 1.005 1.024
EPIC obese cases 1104 | 476 | 628 3976 59.1 (8.8) 2.35(0.69) | 2.84 (0.87) | 0.82(0.17)| 489 615 1.005 1.02 1.02 1.014
EPIC population baseq 2336 | 1100 | 1236 | 39¢77 59.2 (9.0) 2.50 (0.72) | 3.04 (0.90) | 0.85 (0.16)| 1061 1275 1.013 1.008 1.002 1.018
FHS 7911 | 3650 | 4261 | 1992 52.2 (14.6) 3.03(0.94) | 4.02 (1.14) | 0.75 (0.08)| 3556 4355 1.02 1.032 1.007 | 1.026
FTC 134 13 121 2376 57.4 (19.3) 2.69 (0.94) | 2.93(0.61) | 0.79 (0.09)| 104 30 1.054 1.011 1.005 1.003
Health ABC 1472 | 786 | 686 70-79 73.7 (2.8) 2.31(0.66) | 3.11(0.81) | 0.74 (0.08)| 641 831 0.997 1.001 0.998 1.012
Health 2000 821 394 | 427 30-75 50.47(10.91) 3.29 (0.90) | 4.16 (1.07) | 0.79 (0.07)| 249 572 1.001 1.023 1.007 1
KORA F4 904 426 | 478 42-61 53.82(4.39) 3.25(0.79) | 4.20 (0.97) | 0.77 (0.06)| 344 560 1.051 1.013 1.032 1.017
KORA S3 555 261 | 294 29¢73 47.6 (9.0) 3.43(0.78) | 4.18 (0.99) | 0.83 (0.07)| 266 289 1.014 1.019 1.012 1.029
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NFBC1966 4556 | 2182 | 2374 | 31¢31 31.0 (0) 3.96 (0.79) | 4.73(0.99) | 0.84 (0.06)| 1648 2908 1.022 1.011 1.023 1.004
ORCADES 692 322 | 370 19¢93 54.9 (15.3) 2.88(0.84) | 3.58 (0.98) | 0.80 (0.09)| 404 288 1.014 1.046 1.015 1.051
RSI 1224 | 556 | 668 6597 74.5 (5.6) 2.31(0.73) | 3.16 (0.92) | 0.73 (0.08)| 361 863 1.029 1.023 1.026 1.017
RSl 852 381 | 471 58-88 67.2 (6.3) 2.71(0.78) | 3.61(1.08) | 0.76 (0.09)| 287 565 1.027 1.006 1.009 1.016
SHIP 1777 | 870 | 907 25¢85 52.3 (13.7) 3.28 (0.89) | 3.87 (1.03) | 0.87 (0.06)| 773 1004 1 0.996 1.016 0.991
TwinsUK 1885 | O 1,885 | 18¢79 48.4 (12.2) 2.73(0.56) | 3.40(0.61) | 0.80 (0.08)| 943 942 0.998 1.012 1.009 1.005
Stage 1 sample size | 48201

Stage 2: followup

ADONIX 1410 | 660 | 750 2575 49.08 (13.54) 3.34(0.86) | 4.24(1.02) | 0.79 (0.07)| 792 618

BHS2 3038 | 1368 | 1670 | 1897 50.0 (16.7) 3.05 (0.951)| 3.97 (1.15) | 0.78 (0.08)| 1633 1405

BRHS 3862 | 3862 |0 58-80 68.72 (5.48) 2.58 (0.69) | 3.38 (0.84) | 0.77 (0.17)| 1121 2741

BWHHS 3635 |0 3635 59-80 68.83 (5.49) 1.98 (0.52) | 2.82 (0.76) | 0.71 (0.09)| 2055 1580

CARDIA 1626 | 768 | 858 17-32 25.6 (3.33) 3.68 (0.81) | 4.70 (1.00) | 0.82 (0.06)| 932 694

CROATHSPLIT 491 | 209 | 282 18-85 49.07 (14.60) | 3.19(0.91) | 3.80 (1.0 | 0.84 (0.08)| 239 252

Gedling 1266 | 633 | 633 27-80 56.14 (12.29) | 2.85(0.85) | 3.68 (1.01) | 0.77 (0.07)| 634 632

GS:SFHS 10399 | 4304 | 6095 | 1893 46.37 (14.61) 3.11 (0.87) | 4.05(1.02) | 0.77 (0.09)| 5674 4725

HCS 2848 | 1509 | 1339 | 5973 66.14(2.84) 2.44(0.68) | 3.42(0.92)] 0.72 (0.09)| 1318 1530

LBC1936 991 501 | 490 67-71 69.55 (0.84) 2.38 (0.67) 3.04 0.79 (0.10)| 437 554

Lifelines 3078 | 1232 | 1846 | 21-88 54.94 (9.75) 3.15 (0.81) (2.517 )(1,01) 0.75 (0.08)| 1075 2003

MESALung 1469 | 737 | 732 4890 66.1 (9.7) 2.57 (0.76) | 3.44(0.99) | 0.73 (0.09)| 636 833
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Nottingham Smokers | 521 236 | 285 36-89 59.60 (10.48) 1.10 (0.95) | 3.02 (1.05) | 0.64 (0.16)| O 521
NSHD 2511 | 1258 | 1253 53 53 2.79 (0.70) | 3.50 0.80 (0.09)| 1045 1466
(0.90)

RSl 1247 | 549 | 698 46-89 56.59 (5.58) 3.15(0.85) | 4.06 (1.14) | 0.78 (0.09)| 425 822
SAPALDIA 5646 | 2753 | 2893 1862 42.0 (11.4) 3.58(0.84) | 4.53(1.04)| 0.79 (0.07)| 2653 2993
TwinsUKII 2373 | O 2373 17-85 53.5(14.3) 2.62(0.61) | 3.27(0.65) | 0.80 (0.08)| 1230 1143
Stage 2 sample size | 46411

Total sample size 94612
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B) Stagel studygenotyping, imputation and genotypehenotype dataGenotyping platforms, filterapplied
to SNPs and individuals (if any) before imputation, imputation software and genptygeotypeassociation
software are givenStudiesAge, Gene/Environment SusceptibifyGES), Atherosclerosis Risk in
Communities (ARIC), British 1958 Birth @tdiType 1 Dibetes Genetics Consortium (B58CDGC), British
1958 70Birth CohogWellcome TrusCase Control Consortium (B580 CCC), Busselton Health Study
1(BHS), Cardiovascular Health Study (CHS), CROKdi¢ula, CROATMSs,European Community
Resjratory Health Surve(fECRHS), European Prospective Investigation into Cancer and Nuitb¢ise
Cases (EPIC obese cases), European Prospective Investigation into Cancer andddhiitidPI1C
population based), Framingham Heart Study (FHS), FirwishCbhort incorporating FinnTwin16 and FITSA
(FTC), Finnish Health 2000 survegalkh 2000),Health, Aging, and Body Composititteélth ABC),
Cooperative Health Research in the Region of Augsburg (KORA F4), Cooperative Health Research in the
Region of Agsburg (KORA S3), Northern Finland Birth Cohort of 1966 (NFBC1966), Orkney Complex Disea
Study (ORCADES), Rotterdam Studie$ §R& R3I), Study of Health in Pomerania (SHIP) and TwihsUK
Abbreviations: GWAS=Genodeh RS | a4 a2 OA I (i A puthtiod, HWER #ardy W¥inkd€y I' A Y
Equilibrium, MAF= minor allele frequency.
MACH and IMPUTE are two software implementations that share similar underlying population genetic
models, and BMBAM has been shown to perform similarly to MACH and IMPUTE in contrast with other
imputation method$§>.
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SNP No of
HWE SNPs
filter after
SNP call rate |appliedSNP MAF filter filtering|L Y LIQY Genotypephenotype
Calling Individual call rate filter  (filter applied |(beforelapplied (before (before|software  |NCBI; HapMap CEUassociation software an
Study name |GWAS platform |algorithm FLIJX ASR 00STFIoSTF2NB |AYLIA YLIQY O |Other filter A Y LJJand version3S NE A 2 y ¥ |version
lllumina remove AT/GC MACH
AGES Hu370CNV BeadStudio |0.97 0.90 1e106|0.01 SNPs 208340[1.0.16 36;21a ProbABEL 0.1
no chromosomal MACH
ARIC Affymetrix 6.0 |Birdseed 0.95 0.95 1e1060.01 location 669,45(1.0.16 36,22 ProbABEL 0-3
MACH
B58CT1DGC |lllumina 550K  [ILLUMINUS |0.98 No No No No 520010{1.0.13 35;21 ProbABEL 0-Bb
IMPUTE
B58CWTCCC |Affymetrix 500K [CHIAMO 0.98 No No No No 490033/0.2.0 35;21 SNPTEST 1.1.3
0.99 for SNPS
with MAF<19%,
0.95 for all othe|5.7e16 MACH
BH3 lllumina 616QuadBeadStudio |0.97 SNPs 7 0.01 No 549294(1.0.16 36 Mach2Qtl 1.0.8
heterozygote |reproducibility BimBam
CHS lllumina 370 CNVBeadStudio |0.95 0.97 1e105 [frequency >0 |errors<2 306,6550.99 36 R
lllumina 0.98 (for SNP of call rate
CROATIA HumanHap >=0.98, MAF>=02,HWE>=} MACH GenABEL 1.4.2,
Korcula 370cnv Beadstudio (10) 0.98 1e106/0.01 No 307728|1.0.15 36;22 ProbABEL
0.97 (for SNP of call rate
lllumina >=0.98, MAF>=0.02,HWE> MACH
CROATHYis [HumanHap 300 yBeadstudio |10) 0.98 1e106/0.01 No 305068|1.0.15 36;22 GenABEL 1.4.2, ProbAl
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ECRHS 36;22
(population
based sample 582892MACH 1.0 ProbABEL 0-9
from first lllumina Quad
survey) 610k GenCall None None None [None None
EPIC obese IMPUTE
cases Affymetrix 500K |BRLMM 0.94 0.90 1e106|0.01 No 397438(0.3.1 35;21 SNPTEST 1.1.5
EPIC
population IMPUTE
based Affymetrix 500K |BRLMM 0.94 0.90 1e106|0.01 No 397438/0.3.1 35;21 SNPTEST 1.1.5
Bayesian
robust linear
modeling
using
Mahalanobis MISHAP p<Z19,
Affy 500K + 50K |distance mendelian MACH
FHS Gene focused |(BRLMM) 0.97 0.97 1e106|0.01 errors>100 378163(1.0.15 36;22 GWAF
MACH
FTC lllumina 317K |BeadStudio [0.95 0.90 1e1051|0.01 No 315987(1.0.16 36;22 PLINK 1.06
MDSplot outliers
removed (NoR
European
Health 2000 |lllumina 610K  |llluminus 0.95 0.95 1e106(0.01 ancestry) 555388 MACH 1.0 (36;22 ProbABEL
No sex mismatc
lllumina Human |BeadStudio and cryptic MACH
Health ABC |1M-Duo 3.3.7 0.97 0.95 1e106/0.01 relatedness 914,2631.0.16.a 36;22 R version 2.9.2
IMPUTE
KORA F4 Affymetrix 6.0 |Birdseed2  [0.93 No No No No 909622(0.4.2 36;22 SNPTEST 1.1.5
KORA S3 Affymetrix 500K |BRLMM 0.93 No No No No 490033MACH 1.0.935;21 MACH2QTL 1.0.4
NFBC1966 |lllumina Beadstudio |none 0.95 1e1040.01 No 328007IMPUTE v1,35; 21 SNPTEST 1.1.5
HumanCNV370
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Duo

0.98 (for SNP of call rate

lllumina >=0.98, MAF>=0.02,HWE> MACH
ORCADES |HumanHap 300 \Beadstudio (10) 0.98 1e106|0.01 No 306207(1.0.15 36;22 GenABEL 1.4.2, ProbAt
excess autosom
heterozygosity,
sex mismatch or|
outlying identity
by-state
lllumina HapMap clustering MACH MACH2QTL as
RSl 550K BeadStudio |0.98 0.98 1e106(0.01 estimates 512,3491.0.15 36,22 implemented in GRIMP
excess autosom
heterozygosity,
sex mismatch or|
outlying identity
by-state
lllumina 550K + clustering MACH MACH2QTL as
RSII 610 Quad GenomeStudi{0.98 0.98 1e106/0.01 estimates 537,4051.0.16 36;22 implemented in GRIMP
QC callrate > 0.4 IMPUTE
SHIP Affymetrix 6.0 |BirdseedV2 |0.92 No No No each Chip 869224(0.5.0 36,22 SNPTEST 1.1.5
0.95 if
MAF>0.05; <0.9 unexpected
if 5.7e10 relatedness IMPUTE
TwindJKl lllumina 317K  |Beadstudio [0.95 0.01<=MAF<0.(7 0.01 basedon pi_hat [296293/0.5.0 36;22 GenABEL 1.4.2
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Supplementary Tabl@ Literature search results for genes overlapping or proximal to novel lung fureidSNP and genes which contain a SNP 8.8 withlead

SNP.

We systematically searched the scientific literature as catalogued by PubMed and refined our results using the PubMatrinteitterfacé. Additionally, we

complemented our association findings by searching the Genetic Association Databesmprehensive repository of published human génassociation studiés

Primers used for mMRNA expression fitng are also included for each locus.

Lookup in
NHGRI GWAS
table by
sentinel SNP +/
Genes containing SNP with~0.3 with 500kb and
LeadSNP, sentinel SNP r%0.3.
Chr: position, | (HapMap release 22 CEU, functional Animal model with lung | (P<5x10° in
chromosomal | annotation obtained using Description of genes in region and function or pulmonary reported GWAS
band GenecCruiser). biological plausibility phenotype study)
MFAP2 Microfibrillar-associated protein 2 is a major antigen of elastasociated
microfibril® and a candidate for involvement in the etiology of inherited connective tissug
diseases.
ATP13AZncodesa member of the P5 subfamily of ATPases which transports inorganic
cations as well as other substratédutations inATP13A2re associated with a form of
t I NJ AY a2 yPRRK9KAifdRAKEbs@drame)
SDHBs acomponent of the succinate dehydrogenase complex (II) of the respiratory cha
and poradic and familial mutations in this gene result in paragangliomas and
pheochromocytom?’.
PADI2encodes a peptidyl arginine deiminase which catalyses thetpasslational
deiminationof proteins by converting arginine residues into citrullines in the presence of | Crocenull mice develop
calcium ions. PADI2 protein levels are increased in bronchial mucosa and bronchoalveq photoreceptor
rs2284746 MFAP2intron, sentinel. lavage cells of smokers degeneration and a
rs6657613ATP13Aantron, ’=0.84. CROCencodes rootletin, a component of the rootlet at the proximal end of a citfum lymphocytic lung Sentinel SNP
1s2284746 rs2871775SDHBntron, ’=0.66. infiltration consistent rs2284746 also
chrl: rs2016693PADI2intron, =0.43. MRNA expression profiling prime(®1FAP2 with impaired mucociliary| associated with
17179262 rs7513616 CROC®@tron, P=0.42. MFAP2ESRTCTGTGTTCGTACAGTGTGNMIEAP2E9RACAGAGAGGCCTGGGATACTC | clearancé®, human height*
1p36.13 Expected product size: 398bp (P=4x1079).
This association signal is distallt@FB2transforming growth factor beta 2. TGFB2 is a Tgfb2/- mice have
member of a family of cytokines TGFBWith a diverse repertoire of functions including multiple cardiac defects,
regulating; cell proliferation, adhesiomigration and differentiation mediated via TGFB and dilated conducting
receptor 1 and 2 activation and smad signalling. TGFB2 has been suggested-isratiro | airways with collapsed
cytokine modulating epithelial repair mechanisms and extracellular matrix homeostasis | terminal bronchioles
rs993925 Sentinel SNP is 242.1kb downstream| including collagen depositidﬁ TGFB2 expression levels have been shown to be elevated postnataIIW. Tgfb2
chrl: TGFB2nd 487.1kb upstream of respiratory disease.g.in bronchial epithelium in asthm@ contributes to airway
216926691 | LYPLAL(ho SNPs witH#0.3with remodeling and
1941 sentinel SNP in either gene). mMRNA expression profiling primei(§ GFBP eosinophil recruitment in | none
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TGFB2F(CGATCCGCGGGCAGATCCTG), TGFB2R(TGGAGIRGUTSTR)
Expected product size: 741bp

OVAinduced asthma
modef®

HDAC4histone deacetylase 4) is a member of a family of proteins with enzymatic activit
that removes acetylation from histone surrounding DNA thus influencing transcription fa
access to the DNA. This deacetylase activity is thought to repress geneipaoscr
Reduced HDAC activity has been reported in lung tissue from subjects with COPD and
activity correlated with disease severity and inflammatory cytokine expression although
HDAC?2, 5 and HDACS differential expression levels were thought totm#dsa
observatior”®. Ongoing approaches to recover HDAC activity show potential for therapeu
intervention in COP

Hdac4null mice die soon

after birth, displaying

rs12477314 significant skeletal
chr2: rs12477314 is 92.7kb downstream of | mMRNA expression profiling primei$DACH defects and growth
239542085 HDAC4nNd 29.2kb upstream of HDACZE23RCATGTGTTTCTGCCTTHHEDBCLE26RGTCTGTCCCGTGTTCQCTGT retardation that impair
2937.3 FLJ43879 Expectedproduct size: 523bp mobility and breathinél. none
RARB:odes for retinoic acid receptor beta, a nuclear receptor responsive to retinoic acid
vitamin A derivative. This receptor also controls cell proliferation and differentiation.
Retinoic acid has been implicated in embryoniug branching morphogeneéfsEpigenetic
regulation of the RARB gene promoter has been linked to various cancers includiamatbn
cell lung cancér.
1s1529672
chr3: mRNA expression profiling prime(®RARB Rarbnull mice exhibit
25495586 RARBE3RGATGCCAATACTGTCGACRBREE6RCAGAGGACCAAATCCABCAT premature alveolar
3p24.2 rs1529672RARBntron, sentinel. Expected product size: 500bp septatiorf*, none
EVI] ecotropic viral integration site 1 codes for a zinc finger transcription factor and evid
suggests a prot@ncogenic role iproliferation in acute myeloid leukaenf®® The role of
EVI1 in the lung is unclear at this time although increases in copy number have peeede
in human squamousell lung cancéf. Component of MECOMMDS1and EVIlcomplex
locus). Evilis abundantly
rs1344555 expressed in the
chr3: mRNAexpression profilingprimers (EVI) bronchial epithelium of
170782913 EVILFTGACCTGGAAACAACCTCHLEBICRECATTGGGAGGCGCCCIGAA the developing mouse
3026.2 rs1344555EVI1lintron, sentinel Expected product siz&51bp embryd™®. none
Little is known regardinPATA9spermatogenesis associated 9. However, this family of
proteins were initially identified as mediators of spermatogenesis. Additional functions h
now been identified for these proteirsg. SPATA2 has been suggested to have a role in
pancreatic develog S y (i -telf RRoliferatiorf®.
RHOBTB&ncodes a Rho GTPase which is requiregfotein transport from endosomes to
the trans Golgi network.
rs153916 rs153916 is 17.9kb upstream of
chr5: SPATA®@Nnd 30.1kb upstream of mRNA expression profiling prime(SPATAQ
95062456 RHOBTB3 SPATAFZEGAGCAACATTAATTCGTLSRATARCACCTTCAGCAAACATALBGCT
5915 rs34895 SPATA®tron, ’=0.65. Expected product size: 406bp none none
rs6903823 rs6903823ZKSCANiMitron, sentinel. ZKSCANZinc finger protein with KRAB and SCAN domains 3 is a transcription factor th SNP rs4324798
chr6: rs6912584ZNF323ntron, ’=0.95. recently been identified as a regulator of many downstream targets including genes invg none (r2:0.42 with
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28430275 rs7766356ZSCAN28 Q :211038(): in; cell growth/cell cycle/signal transductieng. VEGF, FGF23, cyclin DXrapellular matrix rs6903823)
6p22.1 rs7774981ZSCAN1a Q| ¢wes. NJ and proteolysi®.g.MMP26, integrin beta 4 and transcription regulat@r.g.ELF?. associated with
rs13215054GPXéntron, *=0.60. Importantly, these functions have been linked to tumour grofﬁthnd proliferation in lung cancet
rs6901575PGBDIntron, *=0.51. multiple myelom&". (P=2x10P).
rs13205911ZNF19d Q| ¢=0.50. NJ ZNF323zinc finger 323) is a member of the subfamily of C2H2 Krdliiyeetinc finger
rs17763089HIST1H1BxXx0nN transcription factors. Preliminary mRNA expression datZMF323%uggests a potentiable
(synonymous),zr:O.47. in multiple organ embryogenesis including the Ifilzmg
rs200981HIST1H2AExX0N ZNF192ZKSCANSZNF181ZSCAN26 ZNF1653ZSCAN)7 ZNF198SCANR ZSCAN23
(synonymous),zr:O.42. ZSCAN1andZSCAN1éncode zinc finger and SCAN domedmtaining proteins.
rs1150726ZNF187ntron, r*=0.40. GPXeencodes a glutathione peroxidase.
rs203878ZNF16% Q| ¢=0.37. NJ PGBDXiggyBac transposable element derived 1 is within part of a haplotype linkeidHo
rs1654774ZSCAN1Btron, P=0.34. CD8+ Tymphocyte numbers anHereditary Hemochromatosis
rs7206;ZNF193 Q! ¢=0.33. NJ HIST1H1BndHIST1H2AEncode members of the H1 histone protein family, basic nuclea
rs17720293ZKSCANiftron, ’=0.31. | proteins whichform the nucleosome which wraps and compacts the DNA into chromatin
may play a role in transcription regulation, DNA repair, DNA replication and chromosom
Nonsynonymous SNPs (gen&>0.3 stability.
with sentinel): ZKSCANéncodes ainc finger protein with KRAB and SCAN domains which may inhibit
rsl3201753ZKSCAN32=0.51). glucocorticoid receptomediated transactivation.
rs1997660 PGBD1r*=0.49).
rs22324232SCAN12°=0.38). eQTL resultZFP5%ncodes a zinc finger protein withkRAB domain with a role in
rs6456811 and rs380032BGBD;1 methylation associated with imprintify Mutations in this gene have been implicated in
r’=0.34). transient neonatal diabeté&
rs853684 ZNFSZSrZ:O.SS). ZSCAN1ZNF96is described above.
mMRNA expression profiling prime(&@KSCAN3
ZKSCANBECGCCGCAGGTTTCAGGIZKSICANIRTGCTGTGTCCATTCAGGGGTGA
Expected product size: 300bp
Sentinel SNP is 7.7kb upstreanN§£ER3| NCR3natural cytotoxity triggering receptor 3, blocking antibodiesitrohave demonstrated SNP rs3117582
(no SNP in NCR3 withr0.3 with that NCR3 is required for efficient cytotoxicity responses by natural killer cells against ng (rZ:O.SS with
sentinel SNP), 14.6kb upstreamAdf1 | cells and tumour¥. AIF1, allograft inflamatory factor 1, is induced by chemokines and Tnfaoverexpression in rs2857595)
rs3093975BATlintron, F=0.95. interferon and is involved in the regulation of vascular smooth muscle growth. AIF1 has | mice results in increased| associated with
rs1800629 TNFApromoter region implicated in the pulmonary vasculopathy that characterizes systemic scfésis lung volume, loss of smal lung
(upstream), £=0.86. TNFArs1800629 {308G/A) in thgpromoter region of TNFA2(6.86) has previously been airspaces and thickened cancef’ "%
rs3130614MICBintron, =0.67. associated with asthma susceptibility in European ancestry suB}eﬂBBOO629 {308G/A) pleural septgo. (strongest
rs7750641 TCF1@xon (non been associated withuhg function in COPD ca$édut candidate gene studies reporting ity Ltaknockout mice have P=5x1012).
synonymous),2|=0.54. association to COPD susceptibility have not provided consistent and conclusive eYidend increased airway SNPs3099844
rs2853975MICAintron, ’=0.52. and suggest publication bias. inflammation and (r2:0.67with
rs3130557PSORS1C1(SEEiKfpnN, BAT1BAT5are HLAB associated transcripts. remodelling, and étit a rs285759%
r’=0.50. MICAandMICBencode theMHC class | chairelated proteins A and® These proteins are | severe Thl response associatedvith
rs2233980C6orf15exon stressinduced and ligands for the activation of the cytolytic response of NK cell receptor] when challenged by neonatal
(synonymous),zr:O.SO. They are similar to MHC class | molecules but do not associate witi24meiaroglobulin or aIIergen§l Iupus64 (P=5x10
rs2857595 rs1041981LTAexon (non bind peptidesPolymorphsms in MICB have been associated with airflow obstruction in | Cfbnull mice infected 19,
Chreé: synonymous),0.47. asthmatics®. with P. aeruginosa SNP rs3131379
31676448 rs2071592NFKBILintron, =0.47. TCF1®ncodes transcription factor 19. pneumonia exhibit (r2=0.34with
6p21.33 rs2071594ATP6V1GD Q | ¢=0.36. | PSORS1C3EEK]lis a psoriasis susceptibility candidate g‘@nmd overlap€CDSNThe increased mortalit?/2 rs285759%
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rs3132450BAT2(PRRC2Atron,

function of PSORE1L is unknownCDSMencodes a protein found in corneodesmosomes,

associated with

r’=0.38. structures found within human epidermis and other cornified squamous epithelia. SLﬁs(P:2x10
rs3117582APOMintron, P=0.38. C60rf15(STG No function is known for this gene in humans but the strongest signal of 52).
rs9267531 CSNK2Bitron, =0.38. association in this regn for a study of follicular lymphoma overlapped this g‘gne
rs3131383CLICD Q| ¢=0.34. NJ LTAencodes lymphotoxin alpha, a cytokine produced by lymphocytes and a member of
rs3131379MSHS5intron, P=0.34. tumour necrosis factor family. This gene has been associated with Ié‘f)m@psoriatic
rs915652 VARSntron, r=0.34. arthritis™.
rs3130679C60rf480 Q! ¢=0.%4. NJ| NFKBILBY O2RSa | Lizil GA PGS AYKAOGAG2NI 2F (KS
rs3132550CDSNntron, *=0.31. transcription regulation and has shown association with rheumatoid artPitisd may
rs3130628BAT3(BAGENntron, confer susceptibility to chronic thromboembglieduced pulmonary h)&prtension‘r’l.
r?=0.30. ATP6V1G2ncodes a component of vacuolafPase (TPase), a multisubunit enzyme tha
rs3130618BAT4GPANK1gxon (non | mediates acidification of intracellular compartments of eukaryotic cells.
synonymous),2|=0.30. APOMencodes apolipoprotein M which may play a role in high density lipid metabBlism
rs1270942CFBntron, ’=0.30. CSNK2Bncodes the beta subunit of casein kinase Il which is believed to ptdg e wide
rs389884 STK19ntron, r’=0.30. range of cellular process&sncluding Wnt/betacatenin signalling.
CLICEncodes chloride intracellular channel 1 which may play a raleeimaintenance of
intracellular membranes.
MSH5encode a Muts$homologous protein with roles in meiotic and mitotic DNA
recombinatiort®. Common variants in the MSH5 locus have been associathdislitof lung
Non-synonymous SNPs (gengz0.3 | cancer’.
with sentinel): VARSncadesvalyl tRNA synthetase which binds the tRNA with valine for translation. Ot
rs7750641'(CF19r2:0.54). aminoacyl tRNA synthetases have been associated with disease including
rs10419811TA rZ:O.47). neurodegeneratioﬁg.
rs2233974C6orf15 rZ:O.38). C6orf48Functionunknown.
rs3130618BAT4 r2=0.30). CFBencodes complement factor B, a component of the alternative pathway of complemeg
activation. Complement factor B is cleaved into Ba and Bb witheBly a serine protease
that associates with C3b form the alternative pathway C3 convertase. Polymorphisms in
this gene have been associated with a reduced risk ofrelgged macular degenerati(?ﬁ
STK1%®ncodes serine/threonine kinase 19 and may be involved in transcription regulatio
eQTL resultsHLADRBlandHLADQAlencode HLA beta and alpha chain class Il pguais,
respectively, that play a key role in the immune system by presenting peptides derived fi
extracellular proteins.
mRNA expression profiling prime(®NCR3}
NCRZE2FATGCCAGCCAAGGGAGACREIRACAGCCAGAAGAGGGTATITGT
Expected product siz&77bp
ARMC2armadillo repeat containing 2 is a member of a protein family containing a repea
motif of ~42 amino acids consisting of three alpha helices. Protein family members have
identified as having roles in many diverse protein functions including; cell signalling, pro
degradation and cytoskeleton functiofis At this time little is known regarding the function
1s2798641 of ARMC2.
chr6:
109374743 MRNA expression profiling prime(&RMC2
6021 rs2798641 ARMC2ntron, sentinel. ARMC2EGTGCTGCTTGCACACAACT PRMC2R TCCATTGCCGTGCAGAGQCTGG none none

26



Expected product size: 578bp

CDC123cell division cycle 123 homolog shows high homology across species and has K
shown to be a critical control protein modulatifkaryotic initiation factor th times of cell
stresse.g.nutrition and growth inSaccharomyces cerevisiae

NUDTS5Human NUDT5 (hNUDTD5) is an AbBse (ADPR) pyrophosphatase (ADPRase) th
plays important roles in controlling the intracellular levels of ADPR and preventing non
enzymatic ADfibosylationof proteins by hydrolyzing ADPR to AMP and ribose 5'
phosphaté®.

eQTL result®©SBPL1focated on chromosome 18) encodes an oxystbintling protein.

1s7068966
chrl0: MRNA expression profiling prime(€DC123
12317998 rs7068966 CDC12tron, sentinel. CDC12E1RCGAGGCGTTACCATCAATRXC12EBRATTCACACCATTTTCGGAGAAC
10p13 rs7072888NUDTS5intron, P=0.37. Expected product size: 460bp none none
C10orfllindividuals with a rare deletion that disrupts C100rf11 exhibit cognitafects”.
KCNMAZencodes thepotassium large conductance calcitantivated channel, subfamily M,
alpha member 1 (alsknown as BKCa), is present on airway smooth muscle cells and
pulmonary endothelium and its activation may lead to bronchial relax&tiand pulmonary
arterial vasodilatiofi-
rs11001819
chrl0: MRNA a&pression profiling primergC100rf1):
77985230 rs11001819¢10orfllintron, sentinel | C100rfl11E2RGGAGGAACTCATCTTGGACBAMIf1IE6RBICCCATAGTAAACGTAGCKG
10g22.3 rs7078013KCNMAintron, *=0.54. Expected product size: 473bp none none
LRP1low density lipoprotein recepterelated protein 1 is a member of a family of recepto
involved in cholesterol homeosta@sHowever, this receptor interacts with a diverse numb
of ligandse.g.ApoE, MMP2, MMR9, uPAUPAR pathway components, amyloid precursor
protein, and mediates the cellular processefated to these proteins including cell signallin| Stat6null mice are
and migratioﬁ?’. Several of these ligands have been implicated via differential expression protected from allergen
disease progression in COPD including M8JRPA and uPAR induced airway
STAT@&ncodes aignal transducer and activator of transcription 6, interleekimduced inflammation and
protein andmay play a role in allergic inflammatiGrand pathways leading to pulmonary | eosinophilid”.
fibrosis’®. Pharmacologic inhibition
rs11172113 of Statbameliorates
chrl2: MRNA expression profiling primefé RP) ovabumin-induced
55813550 rs11172113LRPIintron, sentinel LRP1AACCGGTACTACCTGCGQALRIZIRGGCTAGCCGTGCAGTTGGACA bronchial constriction in
12¢13.3 rs167769 STAT6ntron, P=0.36 Expected product size: 911bp mice’®, none
CCDC3&oiledcoil domain containing 38 is a member of a diverse protein family that cor|
two or more alpha helical domains that twist around each other forming a supercoil. The
proteins are involved in a diverse array of functions and includes; sketetaimse.g.
vimentin and motor proteine.g.myosir?g. At this time little is known regarding the function]
of CCDC38.
rs1036429 rs1036429CCDC3mitron, sentinel. SNRPBmall nuclear ribonucleoprotein F. The presence ofRNP antibodies has been
chri2: rs4762633SNRPHtron, '=0.96. associated with increased progressito pulmonary damage in individuals with Systemic
94795559 Lupus Erythematosfs
12922 none none
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MRNA &pression profiling primergCCDC38
CCDC3&12FAGAGAGCTGGAAGAGCAGAHABTDC3E15KTAGCCTTTCCTGTTGGTGT(
Expected product size: 498bp

MRNA a&pression profiling primer{SNRPF
SNRPFEGGTACCTGCTGTAGTCAEMNIRPFRT TCACCCAGATGTCCAGACA

Expected product size: 262bp

rs12447804MMP15intron, sentinel.

MMP15, matrix metalloproteinase 15 (also called membrane type matrix metalloproteinal
2, MT2MMP) is a member of a large protease family with diverse functional roles via
protease activity and specificity including; tissue remodelling, wound healing, ang&igene
and tumor invasion. MMP15 expression has been shown to be elevapanary lung
adenocarcinom¥ and MMP15 has demonstrated andipoptosis propertie*?. MMP15
substrates includ®ro-MMP-2, gelatin, fibronectin and laminfh

1s12447804 Mmpl5expression is
chrl6: Non-synonymous SNPs (gen&>.3 MRNA expression profilingrimers (MMP15 increased in the lungs of
56632783 with sentinel): MMP15E1IRCTGCTCCTGGTGCTTEMMP 15E4ARAGGTCAGTGCTGGAGAABGTC mice exposed to
16q13 rs3743563IMP15 r’=1). Expected product size: 650bp particulate mattef”. none
CFDPEncodes Craniofacial Development Protein 1.
TMEM170Aunknown.
rs2865531CFDPintron, sentinel CHST@ncodescarbohydrate(N-acetylglucosamine-®©) sulfotransferase 6. Mutations in thi
rs12933281 TMEM170Aintron, gene have been associated with macular corneal dystrophy.
rs2865531 | r’=0.97.
chri6: rs3115960CHSTéntron, P=0.76. mRNA expression profilingrimers (CFDPLL Cfdpais highly expressed
73947817 CFDP1E{FGCGGTCTTGTGAGTT,GROP1E4RCTCTTCTGCTTTTACCAACAA in developing mouse
16g23.1 Expected product size: 5bp Iung85 none
KCNEZpotassium channel, voltaggated, ISKelated subfamily, member 2 has been
associated with thyroid dysfunction using KCNE&®ice which exhibited; hypothyroidism,
dwarfism, alopecia, goitre and cardiac abnormaliffe¥he authors concluded thateh
KCNQIKCNE2 TSstimulated thyrocyte K+ channel was crucial for normal thyrgid |
accumulatiofi®. KCNQXKCNE2 K+ channels may modutaa@sepithelial anion secretioim SNP rs9982601
Calu3 airway epithelial ceffs (rZ:O.68 with
C21orf82unknown rs9978142)
rs9978142 associated with
chr21: rs9978142 is 84.1kb upstream of MRNA expression profiling primef&CNER myocardial
34574109 KCNE2and 90kb downstream of KCNE2ZARTTGGCGCCAGAACACAAQAGINE2ACATTTTGAACCCAGCCGCACC infarction®
21g22.11 C210rf82 Expected product size: 292bp none (P=6x10").
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SupplementaryTable 3 Association of the 16 novel regions, and previously reported regions AykEY and

FEV/FVC in childrerB) tobacco addiction, C) height abjllung cancer. The effect of SNPs previously associated
with height on lung function aralso showr(E)

A) Association of the 16 novel regigrendpreviously reported regionsyith FEYY and FEYFVC in children
Effects of the 16 noveSNPsand effects of SNPs in regions previously reporteakascitéed with lung
function, on FEYand FEYFVC in children were looked up in ALSP&A®I} Longitudinal Study of Parents
and ChildrenN=5062, 5% males, age mean (s.d.)5®.8)) and in the Raine Study (N=12%%2%6 males, age
mean (s.d.)=8(0.3)9 FFSOG aAl Sa SadAvYl iSa TF-ansysédisSngidwersd RNB y
variance weighting?values still significant after applying a Bonferroni correction for 16 t€s8.003125)
are shown in bold. To enable a comparison of effect sizeseamn children and adults, effect sizes in the
SpiroMetaCHARGE Stage 2 dataset only (to avoid potential wan€se bias) are giveor the novel loci
Effect sizes in the SpiroMe@HARGE GWAS Stage 1 are provided for the previously reported regions.
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ALSPAC N=5062 Raine N=1219 ALSPAC+Raine mesmalysis SpirOMet&CZHARGE Stagg
Coded
Chr. | Measure | SNP_ID(NCBI36 position), function allele | Beta | Se Beta | Se P Beta | Se Beta | Se P
Novel loci
1| FEV/FVC| rs228474§17179262),MFAPZintron) G 0.005 | 0.028 8.58E01 | 0.002| 0.043| 9.61E01 | 0.004| 0.023 8.60E01 | -0.038 | 0.007 | 2.640E07
1| FEV rs228474q17179262),MFAPZintron) G -0.064 | 0.029 2.70E02 | 0.096 | 0.042 | 2.30E02 | -0.013 | 0.024 5.93E01 | 0.006 | 0.007 | 3.701E01
1 | FEV/FVC| rs993925216926691),TGFB@ownstream) T 0.052 | 0.029 7.30E02 | 0.015| 0.05| 7.67E01 | 0.043]| 0.025 8.90E02 | 0.023| 0.01| 1.758E02
1| FEY rs993925216926691),TGFB@ownstream) T 0.058| 0.03 5.30E02 | -0.011| 0.049| 8.20801 | 0.039| 0.026 12601 | 0.003| 0.007 | 7.292E01
2 | FEV/FVC| rs12477314239542085) HDACdownstream) T 0.093 | 0.035 8.00E03 | 0.063| 0.048| 1.93501 | 0.083| 0.028 4.00603 | 0.031| 0.008 | 8.410E05
2 | FEVY rs12477314239542085) HDAC#downstream) T 0.025 | 0.036 4.87E01 | 0.058| 0.048| 2.31E01 | 0.037| 0.029 2.03E01 | 0.025| 0.007 | 1.816E04
3 | FEV/FVC| rs152967225495586),RAREBNtron) C -0.078 | 0.036 3.00E01 | -0.034 | 0.053| 5.24E01 | -0.064| 0.03 3.10E02 | -0.038 | 0.009 | 1.160E05
3| FEVY rs152967225495586),RARMNtron) Cc 0.044 | 0.037 234601 | 0.011| 0.053| 841E01| 0.033| 0.03 2.76E01 | -0.011 | 0.007 | 9.328E02
3 | FEV/FVC| rs1344555170782913),MECONjintron) T 0.016 | 0.035 6.48E-01 | -0.068 | 0.053| 2.00E01 | -0.01]| 0.029 7.43E01 | -0.017| 0.012| 1.551E01
3 | FEY rs1344555170782913), MECOMintron) T -0.013 | 0.036 7.18E01 | -0.064 | 0.052| 2.19801| -0.03| 0.03 3.20E01 | -0.025 | 0.009 | 6.436E03
5 | FEV/FVC| rs15391695062456),SPATA@ipstream) T 0.037 | 0.027 171501 | 0.019| 0.04| 6.31E01 | 0.032| 0.022 1.60501 | -0.025 | 0.009 | 6.671E03
5| FEY rs153916(95062456), SPATA@ipstream) T 0.001 | 0.028 9.72E01 0.05| 0.04| 219501 | 0.017| 0.023 464501 | 0.004 | 0.007 | 6.220E01
6 | FEV/FVC| rs690382328430275),ZKSCANBitron)/ZNF328ntron) | G -0.037 | 0.032 2.48E01 | -0.131| 0.049| 7.00E03 | -0.065 | 0.027 140602 | -0.013 | 0.011 | 2.337E01
6 | FEY rs690382328430275),ZKSCANBitron)/ZNF328ntron) | G 0.02 | 0.034 5.56E01 | -0.036| 0.049 | 4.64E01 | 0.002| 0.028 9.51E01 | -0.029 | 0.008 | 4.750E04
6 | FEV/FVC| rs285759531676448),NCRBupstream) G 0.044 | 0.034 1.96E01 0.08| 0.05| 1.09501 | 0.055| 0.028 490E02 | 0.028 | 0.008 | 5.364E04
6 | FEY rs285759531676448),NCRBupstream) G -0.013 | 0.035 7.10E01 | -0.076| 0.05| 1.30E01 | -0.034| 0.029 241601 | 0.017| 0.007 | 9.411E03
6 | FEV/FVC| rs2798641109374743), ARMCZgintron) T -0.102 | 0.036 5.00503 | 0.049| 0.052 | 3.49E01 | -0.053| 0.03 7.30E02 | -0.03| 0.012 | 1.565E02
6 | FEY rs2798641109374743), ARMCgintron) T -0.115 | 0.037 2.00E-03 | -0.062 | 0.052| 2.33E01 | -0.097| 0.03 1.00503 | -0.009 | 0.01 | 3.351F01
10 | FEV/FVC| rs706896612317998),CDC12@ntron) T 0.051| 0.027 5.90E02 -0.03| 0.04| 4.64501 | 0.026 | 0.022 245501 | 0.023| 0.006 | 3.861E04
10 | FEY rs706896612317998),CDC12@ntron) T 0.041| 0.029 157601 | 0.044| 0.04 | 2.74=01 | 0.042| 0.024 7.40E02 | 0.022| 0.005| 3.560EQ05
10 | FE/FVC| rs1100181977985230),C100rf1intron) G -0.048 | 0.028 8.60E-02 | -0.018 | 0.041| 6.62E-01 | -0.038 | 0.023 9.70E-02 | -0.006 | 0.006 | 3.174E01
10 | FEY rs1100181977985230),C100rfllihtron) G -0.04 | 0.029 16801 | 0.003| 0.041| 9.45E01 | -0.026 | 0.024 2.78501 | -0.022 | 0.005 | 3.100E05
12 | FEV/FVC| rs1117211355813550),LRP{intron) T -0.011| 0.028 6.94E-01 | -0.054 | 0.041| 1.87E01 | -0.025 | 0.023 2.85601 | -0.026| 0.01 | 5.829E03
12 | FEY rs1117211355813550),LRP{intron) T -0.039 | 0.029 17901 | -0.032| 0.041| 4.34501 | -0.037 | 0.024 1.21E01 | -0.003 | 0.007 | 6.940E01
12 | FEV/FVC| rs103642994795559),CCDC3tron) T 0.066 | 0.034 5.20E02 | 0.014| 0.052| 7.82E01 | 0.05| 0.028 7.60E02 | 0.028 | 0.008 | 3.348E04
12 | FEY rs103642994795559),CCDC3tron) T -0.015 | 0.036 6.77601 | 0.001| 0.052| 9.7901 | -0.01| 0.03 74301 | 0.004| 0.006 | 5.381E01
16 | FEV/FVC| rs1244780456632783),MMP15intron) T -0.06 | 0.033 6.90E02 | 0.089| 0.051| 8.40E02 | -0.017 | 0.028 552601 | -0.021| 0.01 | 4.204E02
16 | FEV rs1244780456632783),MMP15intron) T -0.074 | 0.034 3.00E-02 | -0.006 | 0.051| 9.12E01 | -0.053 | 0.028 6.10E:02 | 0.004 | 0.007 | 5.705E01
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SpiroMetaCHARGE Stage

ALSPAC N=5062 Raine N=1219 ALSPAC+Raine metmalysis 5
Coded
Chr. | Measure | SNP_ID(NCBI36 position), function allele | Beta | Se Beta | Se P Beta | Se P Beta | Se P
16 | FEV/FVC| rs2865531(73947817),CFDP(intron) T -0.016 | 0.028 5.68601 | 0.023| 0.041| 5.85501 | -0.004 | 0.023 8.67E01 | 0.024 | 0.006 | 1.940E04
16 | FEY rs2865531(73947817),CFDP(ntron) T -0.037 | 0.029 2.02E01 | -0.066 | 0.041| 1.12E01 | -0.046 | 0.024 5.00602 | 0.011| 0.005| 3.888E02
21 | FEV/FVC| rs997814234574109),KCNE@ipstream) T -0.031| 0.04 438601 | 0.125| 0.059| 3.50E02 | 0.018| 0.033 5.90E01 | -0.031| 0.013 | 1.749E02
21 | FEY rs997814234574109),KCNE@ipstream) T -0.035 | 0.042 4.05601 | 0.095| 0.059| 1.12E01 | 0.008| 0.034 8.13E01 | -0.015| 0.01 | 1.353E01
Previously reported regions
2 | FEV/FVC| rs2571445(218391399]NSns) G 0.033| 0.028 2.39E01 | -0.037 | 0.042| 3.74E01 | 0.011| 0.023 6.31E01 | 0.033| 0.007 | 4.460E06
2 | FEY rs2571445(218391399 NS (ns) G 0.05 | 0.029 8.47E02 | 0.045| 0.042| 2.83E01 | 0.048| 0.024 4.25E02 | 0.047 | 0.007 | 9.830E11
2 | FEV/FVC| rs10498230(229210747p|DYdownstream) T 0.072 | 0.052 1.66E01 | -0.073 | 0.076 | 3.39E01 | 0.026 | 0.043 5.44E01 | 0.068 | 0.014 | 1.130E06
2 | FEY rs10498230(229210747p|DXdownstream) T 0.078 | 0.054 1.49E01 | 0.054| 0.076| 4.81E01 0.07 | 0.044 1.13E01 0.03 | 0.014 | 3.601E02
4 | FEV/FVC| rs2045517(90089987FAM13A4intron) T 0.004 | 0.028 8.86E01 | -0.03 | 0.042| 4.72E01 | -0.007 | 0.023 7.78E01 | -0.047 | 0.007 | 2.000E11
4| FEVY rs2045517(90089987AM13\(intron) T -0.035 | 0.029 2.27E01 | -0.013| 0.042| 7.57E01 | -0.028 | 0.024 2.43E01 | -0.012 | 0.007 | 8.933E02
4 | FEV/FVC| rs7671167(90103002;AM13Aintron) T 0.02 | 0.027 4.59E01 | -0.016 | 0.041| 6.96E01 | 0.009| 0.023 6.85E01 | -0.042 | 0.007 | 1.270E09
4 | FEY rs7671167(90103002,AM13A4intron) T -0.024 | 0.028 3.91E01 | -0.017| 0.041| 6.74E01 | -0.022| 0.023 3.44E01 | -0.017 | 0.007 | 1.635E02
4 | FEV/FVC| rs10516526(106908353ESTC{intron) G 0.158 | 0.055 4.07E03 | -0.007 | 0.081| 9.35E01 | 0.106 | 0.045 1.98E02 | 0.039| 0.014 | 6.167E03
4 | FEY rs10516526(106908353ESTC{intron) G 0.069 | 0.057 2.26E01 | 0.169| 0.081| 3.66E02 | 0.102| 0.047 2.81E02 | 0.108 | 0.014 | 4.750E14
4 | FEV/FVC| rs17331332(107027558\PNTupstream) G -0.132 | 0.054 1.45E02 | 0.031| 0.08| 6.95E01 | -0.081 | 0.045 7.14E02 | -0.057 | 0.014 | 5.300E05
4 | FEV rs17331332(107027556)PNTupstream) G -0.074 | 0.056 1.86E01 | -0.177 | 0.079| 2.57E02 | -0.108 | 0.046 1.79E02 | -0.102| 0.014 | 1.110E12
4 | FEV/FVC| rs6823809(107048244NPNTintron) T 0.113| 0.039 3.76E03 | 0.101| 0.101| 3.16E01 | 0.112| 0.036 2.18E03 | 0.056 | 0.011 | 2.200E07
4| FEY rs6823809(107048244NPNTintron) T 0.043 | 0.041 2.94E01 | 0.103| 0.095| 2.80E01 | 0.052| 0.038 1.64E01 | 0.05| 0.011 | 4.820E06
4 | FEV/FVC| rs1032296(145654138)HIRupstream) T -0.012 | 0.029 6.79E01 | 0.013| 0.043| 7.56E01 | -0.004 | 0.024 8.68E01 | -0.05| 0.007 | 3.420E12
4 | FEY rs1032296(145654138HIRupstream) T 0.02| 0.03 5.05E01 | -0.053 | 0.042| 2.12E01 | -0.004 | 0.024 8.57E01 | -0.047 | 0.007 | 8.740F11
4 | FEV/FVC| rs11100860(14569858%HIRupstream) G 0.016 | 0.029 5.81E01 | -0.02 | 0.041| 6.25E01 | 0.004 | 0.024 8.68E01 | 0.064 | 0.007 | 6.810E20
4 | FEY rs11100860(14569858MHIRupstream) G -0.015| 0.03 6.17E01 | 0.056| 0.041| 1.70EO1 0.01 | 0.024 6.82E01 | 0.041| 0.007 | 4.270E09
5 | FEV/FVC| rs11168048(147822546) TR4intron) T -0.072 | 0.029 1.30E02 | 0.011| 0.041| 7.86E01 | -0.044 | 0.024 6.08E02 | -0.047 | 0.007 | 5.970E11
5| FEY rs11168048(1478225481TR4intron) T -0.003| 0.03 9.20E01 | 0.057| 0.041| 1.71E01 | 0.018| 0.024 4.70E01 | -0.046 | 0.007 | 2.430E10
5 | FEV/FVC| rs3995090(147826008)TR4intron) C 0.074 | 0.028 8.22E03 | -0.001| 0.04 | 9.88E01 | 0.049| 0.023 3.12E02 | 0.046 | 0.007 | 1.040E10
5| FEY rs3995090(147826008) TR4intron) C 0 | 0.029 1.00E+00| -0.042| 0.04| 2.98E01 | -0.014 | 0.023 5.41E01 | 0.045| 0.007 | 3.330E10
5 | FEV/FVC| rs1985524(14782798 1) TR4intron) G -0.083 | 0.028 3.03E03 0.04| 0.04| 3.21E01 | -0.043| 0.023 6.10E02 | -0.045| 0.007 | 2.900E10
5| FEY rs1985524(147827981)TR4intron) G -0.004 | 0.029 8.90E01 | 0.052| 0.041| 2.05E01 | 0.015| 0.024 5.35E01 | -0.048 | 0.007 | 3.060E11
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SpiroMetaCHARGE Stage

ALSPAC N=5062 Raine N=1219 ALSPAC+Raine metmalysis 5
Coded
Chr. | Measure | SNP_ID(NCBI36 position), function allele | Beta | Se Beta | Se P Beta | Se Beta | Se P
5 | FEV/FVC| rs11134779(156869344\DAM1gintron) G 0.013| 0.029 6.54E01 | -0.036 | 0.042 | 3.90E01 | -0.003 | 0.024 9.06E01 | -0.042 | 0.007 | 6.010E09
5| FEY rs11134779(156869344ADAM1gintron) G -0.051| 0.03 8.91E02 | 0.039| 0.042| 3.60EO01 | -0.021 | 0.024 3.93E01 | -0.027 | 0.007 | 2.396E04
6 | FEV/FVC| rs2070600(322594217GERhs) T 0.126 | 0.054 1.96E02 | 0.192| 0.081| 1.83E02 | 0.146 | 0.045 1.15E03 | 0.126 | 0.016 | 9.070E15
6 | FEY rs2070600(32259421AGERs) T 0.05 | 0.056 3.72E01 | 0.089| 0.081| 2.73E01 | 0.063| 0.046 1.75E01 | 0.025| 0.016 | 1.271F01
6 | FEV/FVC| rs3817928(142792209%PR12@ntron) G 0.106 | 0.035 2.46E03 | 0.045| 0.05| 3.68E01 | 0.086| 0.029 2.75E03 | 0.059| 0.008 | 2.270E12
6 | FEY rs3817928(142792209EPR12@ntron) G -0.033 | 0.036 3.59E01 | 0.032| 0.05| 5.26E01 | -0.011| 0.029 7.11E01 | 0.023| 0.009 | 8.625E03
6 | FEV/FVC| rs262129(142894837),0C15391@nknown) G 0.118| 0.03 8.38E05 | 0.054 | 0.044 | 2.23E01 | 0.098 | 0.025 8.19E05 | 0.056 | 0.008 | 2.910E13
6 | FEY rs262129(142894837),0C15391@nknown) G -0.021 | 0.032 5.12E01 | 0.017 | 0.044 | 6.98E01 | -0.008 | 0.026 7.61E01 | 0.031| 0.008 | 5.440E05
9 | FEV/FVC| rs16909859(97244613p,TCH@downstream) G 0.057| 0.05 2.54E01 | 0.022| 0.09| 8.12E01 | 0.049| 0.044 2.66E01 | 0.08 | 0.013| 7.450E10
9 | FEY rs16909859(97244613p,TCH@downstream) G 0.058 | 0.052 2.65E01 | -0.128 | 0.092 | 1.62E01 | 0.013| 0.045 7.80E01 | -0.014 | 0.013| 2.933E01
9 | FEV/FVC| rs16909898(97270829p,TCH(intron) G -0.089 | 0.048 6.37E02 | 0.002 | 0.088| 9.77E01 | -0.068 | 0.042 1.06E01 | -0.072 | 0.012 | 3.940E09
9 | FEY rs16909898(97270829p,TCH(intron) G -0.022 | 0.049 6.53E01 | 0.098 | 0.089| 2.67E01 | 0.006 | 0.043 8.85E01 | 0.015| 0.012| 2.211E01
15 | FEV/FVC| rs12899618(69432174)HSDéntron) G 0.045| 0.039 2.49E01 | 0.092| 0.057 | 1.02E01 0.06 | 0.032 6.03E02 | 0.076| 0.01| 1.860E15
15 | FEY rs12899618(69432174JHSDdntron) G -0.024 | 0.041 5.58E01 | -0.029 | 0.057 | 6.10E01 | -0.026 | 0.033 4.39E01 | 0.036| 0.01| 1.567E04
15 | FEV/FVC| rs8033889(69467134)HSDéntron) T -0.051 | 0.034 1.34E01 | -0.104 | 0.051 | 4.09E02 | -0.067 | 0.028 1.70E02 | -0.072 | 0.008 | 2.030E17
15 | FEY rs8033889(69467134T,HSD@ntron) T 0.031| 0.035 3.76E01 | 0.094| 0.051| 6.30E02 | 0.051| 0.029 7.41E02 | -0.044 | 0.009 | 3.010E07
15 | FE/FVC| rs2568494(76528019)REB@ntron) G 0.014 | 0.029 6.29E01 | 0.028 | 0.043| 5.22E01 | 0.018| 0.024 4.48E01 | 0.029| 0.007 | 5.250E05
15 | FEY rs2568494(76528019)REB@ntron) G -0.023| 0.03 4.43E01 | 0.015| 0.043| 7.27E01 | -0.011| 0.025 6.68E01 | 0.023| 0.007 | 1.635E03
15 | FEV/FVC| rs8034191(76593078LHRNA3/Bntron) T 0.026 | 0.029 3.70E01 | -0.01| 0.042| 8.13E01 | 0.014 | 0.024 5.47E01 | 0.032| 0.007 | 9.650E06
15 | FEY rs8034191(76593078LHRNA3/Gntron) T -0.03| 0.03 3.17E01 | 0.007| 0.042| 8.67E01 | -0.017 | 0.024 4.75E01 | 0.031| 0.007 | 2.070E05
15 | FEV/FVC| rs2036527(76638670LHRNAGiptream) G 0.038| 0.03 2.05E01 | -0.015| 0.047 | 7.57E01 | 0.023| 0.025 3.66E01 | 0.032| 0.007 | 1.190E05
15 | FEY rs2036527(76638670LHRNAG&Iptream) G -0.015| 0.031 6.28E01 | 0.04 | 0.047| 3.97E01 | 0.002| 0.026 9.51E01 | 0.036 | 0.008 | 2.400E06
15 | FE/FVC| rs8040868(76698236LHRNAR) T 0.039 | 0.028 1.64E01 | -0.027 | 0.042 | 5.19E01 | 0.019| 0.023 4.25E01 0.04 | 0.008 | 1.140E06
15 | FEV rs8040868(76698236LHRNARB) T 0.003| 0.03 9.20E01 | 0.041| 0.042| 3.21E01 | 0.016 | 0.024 5.09E01 | 0.039 | 0.008 | 2.980E06
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B)Relation ofl6 novellung function logiand previously reported logwith tobacco addictionEffects of the 16
novel SNPs assodid with lungfunction ontwo smoking phenotypek&igareties per day andversmokers vs.
neversmokerg werelooked up in the OxfordslaxoSmithKlinfOxGSK3tudy, a collaborative effort to investigate
the genetic basis of smokinglated behavioratraits *. Results for theSpiroMetaCHARGBint meta-analyss of
Stagel and Stage Br the lung function measure that showed stronger associatianreportedfor the novel loci
Results for thespiroMetaCHARGE GWAS stage (staderlthe lung function measure that showed stronger
associatiorare reported for the previously reported loci
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I(_Sutr;%;uf ?no dnStage 2 metmalysis) Cigarettes per day Ever vs. Never smoking
Chr. | SNP ID(NCBI36 position), function Coded allele| Measure | Beta ‘ Se ‘ P Beta ‘ Se ‘ P Beta ‘ Se ‘ P
Novel loci
1 rs2284746 (17179262MFAPZintron) G FEV/FVC -0.04 0.005 7.50E16 0.004 | 0.01 | 6.85E01 | -0.015| 0.018 | 3.99E01
1 | rs993925 (216926691)IGFB@ownstream) T FEV/FVC| 0.034 0.006 1.16=08 | -0.007 | 0.011| 5.12E01 | -0.027 | 0.019 | 1.53E01
2 rs12477314 (239542085 DACownstream) T FEV/FVC| 0.041 0.006 1.68E12 -0.021| 0.012 | 8.83E02 | 0.014 | 0.022 | 5.20E01
3 | rs1529672 (25495586 RARENtron) C FEV/FVC| -0.048 0.006 3.97E14 | -0.013 | 0.014 | 3.65E01 | 0.024 | 0.025 | 3.38E01
3 | rs1344555 (170782913MECONintron) T FEV -0.034 0.006 2.65E08 0.011 | 0.013 | 3.86E01 | 0.01 | 0.022| 6.51E01
5 | rs153916 (95062456)SPATA@pstream) T FEV/FVC| -0.031 0.005 2.12E08 | -0.021| 0.01 | 3.70E02 | 0.02 | 0.018| 2.72E01
6 | rs6903823 (28430275 KSCANBitron)/ ZNF328ntron) G FEVY -0.037 0.006 2.18E10 0.02 | 0.012| 8.86E02 | -0.026 | 0.021 | 2.16E01
6 | rs2857595 (31676448)NCRBupstream) G FEV/FVC| 0.037 0.006 2.28E10 | -0.002 | 0.014 | 8.55E01 | -0.009 | 0.025 | 7.12E01
6 | rs2798641 (109374743ARMCgntron) T FEV/FVC| -0.041 0.007 8.35E09 0.007 | 0.013| 5.69E01 | -0.036 | 0.025 | 1.39E01
10 | rs7068966 (12317998);DC12@ntron) T FEV/FVC| 0.033 0.005 6.13E13 0.001 | 0.01 | 9.22E01 | 0.02 | 0.018| 2.74E01
10 | rs11001819 (77985230);100rfllintron) G FEVY -0.029 0.004 2.98E12 -0.011| 0.01 | 2.70E01 | 0.015 | 0.018 | 4.05E01
12 | rs11172113 (55813550),RP{intron) T FEV/FVC| -0.032 0.006 1.24E08 -0.006| 0.01 | 5.41E01 | 0.022 | 0.019| 2.44E01
12 | rs1036429 (94795559CCDC3tron) T FEV/FVC| 0.038 0.006 2.30E11 0.006 | 0.012 | 6.35E01 | 0.028 | 0.021 | 1.85E01
16 | rs12447804 (56632783MMP15intron) T FEV/FVC| -0.038 0.007 3.59E08 -0.005| 0.013 | 6.69E01 | -0.005 | 0.022 | 8.06E01
16 | rs2865531 (73947817 FDP(ntron) T FEV/FVC| 0.031 0.005 1.77E11 0.019 | 0.01 | 5.30E02 | 0.002 | 0.018 | 9.13E01
21 | rs9978142 (34574109KCNE@ipstream) T FEV/FVC| -0.043 0.008 2.65E08 0.007 | 0.013| 5.84E01 | 0.007 | 0.024 | 7.59E01
Previously reported loci
2 rs2571445(218391399 NS 1ns) G FEVY 0.047 0.007 9.83E11 -0.011| 0.011 | 3.09E01 | 0.023 | 0.02 | 2.47E01
2 rs10498230(22921074p|D{downstream) T FEV/FVC| 0.068 0.014 1.13E06 -0.061| 0.019 | 1.62E03 | -0.05 | 0.033 | 1.38E01
4 rs2045517(90089987FAM13A(intron) T FEV/IFVC| -0.047 0.007 2.00E11 -0.01 | 0.01 | 3.23E01 | 0.004 | 0.018| 8.40EO1
4 rs7671167(90103002AM13A(intron) T FEV/FVC| -0.042 0.007 1.27E09 -0.013| 0.01 | 1.91E01 | 0.014 | 0.018 | 4.35E01
4 | rs10516526(106908353FSTCntron) G FEV 0.108 0.014 4.75E14 0.03 | 0.02 | 1.23E01 | 0.018 | 0.034 | 6.08E01
4 rs17331332(107027558\PNT{upstream) G FEVY -0.102 0.014 1.11E12 -0.037| 0.019 | 5.25E02 | -0.031 | 0.033 | 3.51E01
4 rs6823809(107048244NPNTintron) T FEV/FVC| 0.056 0.011 2.20E07 0.011 | 0.026 | 6.77E01 | -0.045| 0.066 | 5.02E01
4 | rs1032296(145654138)HIRupstream) T FEV/FVC| -0.05 0.007 3.42E12 0.007 | 0.01 | 4.97E01 | -0.002 | 0.018 | 9.01E01
4 rs11100860(14569858MHIRupstream) G FEV/FVC| 0.064 0.007 6.81E20 -0.002| 0.01 | 8.58E01 | 0.001 | 0.017 | 9.32E01
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Lung function
(Stage 1 and Stage 2 metmalysis)

Cigarettes per day

Ever vsNever smoking

Chr. | SNP ID(NCBI36 position), function Coded allele| Measure | Beta Se P Beta | Se P Beta | Se P
5 rs11168048(147822548YTR4intron) T FEV/FVC| -0.047 0.007 5.97E11 0.003 | 0.01 | 7.34E01 | -0.012| 0.018 | 5.04E01
5 | rs3995090(147826008{TR4jintron) FEV/FVC| 0.046 0.007 1.04E10 | -0.002| 0.01 | 8.69E01 | 0.014 | 0.018| 4.25E01
5 | rs1985524(147827981HTR4intron) G FEV -0.048 0.007 3.06E11 0 0.01 | 9.97E01 | -0.027 | 0.018 | 1.32E01
5 rs11134779(156869344ADAM1gintron) G FEV/FVC| -0.042 0.007 6.01E09 -0.015| 0.01 | 1.43E01 | 0.012 | 0.019| 5.27E01
6 | rs2070600(32259421)0GERns) T FEV/FVC| 0.126 0.016 9.07E15 0.033 | 0.026 | 1.98E01 | 0.056 | 0.044 | 2.03E01
6 rs3817928(142792209%PR12@ntron) G FEV/FVC| 0.059 0.008 2.27E12 -0.004| 0.012 | 7.16E01 | 0.005 | 0.021 | 8.10E01
6 | rs262129(142894837),0C15391@nknown) G FEV/FVC| 0.056 0.008 2.91E13 0.005 | 0.011 | 6.56E01 | 0.019 | 0.02 | 3.39E01
9 | rs16909859(97244613pTCH@ownstream) G FEV/FVC| 0.08 0.013 7.45E10 | -0.005| 0.02 | 7.81E01 | -0.012| 0.033 | 7.09E01
9 | rs16909898(97270829P.TCH(ntron) G FEV/FVC| -0.072 0.012 3.94E09 0.024 | 0.018 | 1.91E01 | 0.019 | 0.031| 5.45E01
15 | rs12899618(69432174JHSD@ntron) G FEV/FVC| 0.076 0.01 1.86E15 | -0.013| 0.014 | 3.36E01 | -0.012 | 0.024 | 6.31E01
15 | rs8033889(69467134T,HSDé@ntron) T FEV/FVC| -0.072 0.008 2.03E17 | -0.004 | 0.012| 7.57E01 | -0.02 | 0.022 | 3.59E01
15 | rs2568494(76528019)REB@ntron) G FEV/FVC| 0.029 0.007 5.25E05 | -0.082| 0.01 | 2.15E15 | -0.016 | 0.018 | 3.62E01
15 | rs8034191(76593078LHRNA3/8ntron) T FEV/FVC| 0.032 0.007 9.65E06 -0.09 | 0.011 | 1.59E17 | -0.02 | 0.018| 2.75E01
15 | rs2036527(76638670LHRNAGptream) G FEVY 0.036 0.008 2.40E06 -0.091| 0.011 | 6.34E18 | -0.016 | 0.018 | 3.86E01
15 | rs8040868(76698236LHRNAR0dingsynon) T FEV/FVC 0.04 0.008 1.14E06 -0.09 | 0.011| 2.53E17 | -0.023 | 0.019| 2.26E01
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C) Relation of16 novel lung function loci, and previously reported loci, with height. Effects of the 166NRe|
and previously reported SNRsgsociatedvith lung function on height were looked up in the GIANT
dataset®. Directions of effect for height have been flipped to refer to the same coded allele as lung function.
Both effect sizes for lung and for height can be inteted as proportion of a standard deviatidAvalues
still significant after applying a Bonferroni correction for 16 teBt€(003125pare shownin bold Results for
the SpiroMetaCHARGE Stage 1 and Stageefa-analyss for the lung function measure thahowed
stronger associatioare reported for the novel locResult§rom the GWAS Stagefdr the lung function
measure that showed stronger associatiane reported for the previously reported lo& column indicating
whether the effect of each SNP bright is on the same direction as the effect on lung is included.
Abbreviationsns=nonsynonymous, S= Synonymous.
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Lung function
(Stage 1+ Stage 2 metmalysis)

Height
(GIANT consortium)

Relationship of drection of
effect on heightto direction

Coded of effect onlung function
Chr. | SNP ID(NCBI36 position), function allele Measure Beta Se P Beta Se P
Novel loci
1 | rs228474617179262),MFAPZintron) G FEV/FVC -0.04 0.005 7.50E16 0.0354 0.0045 | 5.638E15 | different
1 | rs993®5(216926691), TGFBRlownstream) T FEV/IFVC 0.034 0.006 1.16E08 0.0105 0.005 3.605E02 | same
2 | rs12477314239542085) HDACownstream) T FEV/IFVC 0.041 0.006 1.68E12 -0.0029 | 0.0057 | 6.124E01 | different
3 | rs152967225495586),RARENtron) C FEV/FVC -0.048 0.006 3.97E14 0.0012 0.0063 | 8.494E01 | different
3 | rs134455(170782913) MECONintron) T FEV -0.034 0.006 2.65E08 -0.0145 0.0056 | 9.681E03 same
5 | rs1539.6 (95062456),SPATA@ipstream) T FEV/IFVC -0.031 0.005 2.12E08 0.0027 0.0045 | 5.513E01 | different
6 | rs690823(28430275),ZKSCANBtron)/ZNF328ntron) | G FEV -0.037 0.006 2.18E10 -0.0017 | 0.0056 | 7.617E01 | same
6 | rs285595(31676448),NCRRupstream) G FEV/FVC 0.037 0.006 2.28E10 -0.0148 | 0.006 1.306E02 | different
6 | rs279841(109374743) ARMCBntron) T FEV/IFVC -0.041 0.007 8.35E09 -0.0042 | 0.0058 | 4.723E01 | same
10 | rs706896§12317998),CDC12@ntron) T FEV/IFVC 0.033 0.005 6.13E13 0.0078 0.0045 | 8.521E02 | same
10 | rs1100181977985230),C100rf1{intron) G FEV -0.029 0.004 2.98E12 0.0024 0.0045 | 5.964E01 different
12 | rs1117211355813550),LRP{intron) T FEV/IFVC -0.032 0.006 1.24E08 0.003 0.0047 | 5.189E01 | different
12 | rs103429(94795559),CCDC3ghtron) T FEV/FVC 0.038 0.006 2.30E11 -0.0053 | 0.0056 | 3.444E01 | different
16 | rs12447804(56632783),MMP15intron) T FEV/FVC -0.038 0.007 3.59E08 0.0077 0.0075 | 3.054E01 | different
16 | rs2865531(73947817),CFDP(intron) T FEV/IFVC 0.031 0.005 1.77E11 -0.0129 | 0.0045 | 4.418E03 | different
21 | rs997814234574109), KCNE@ipstream) T FEV/FVC -0.043 0.008 2.65E08 -0.0122 | 0.0062 | 4.914E02 | same
Previously reported loci
2 rs2571445218391399)TNS{ns) G FEV 0.047 0.007 | 9.83E11 -0.0032 | 0.0047 | 4.914E01 | different
2 rs10498230(229210747)PID{downstream) T FEV/FVC 0.068 0.014 | 1.13E06 -0.0111 | 0.0087 | 2.023E01 | different
4 rs204551790089987)FAM134intron) T FEV/IFVC -0.047 0.007 | 2.00E11 0.0058 0.0045 | 2.006E01 | different
4 rs767116790103002) FAM134intron) T FEV/FVC -0.042 0.007 1.27E09 0.0072 0.0045 | 1.121E01 | different
4 rs10516526106908353)GSTCintron) G FEV 0.108 0.014 | 4.75E14 0.0032 0.0092 | 7.275E01 | same
4 rs17331334107027556)NPNTupstream) G FEV -0.102 0.014 | 1.11E12 -0.002 0.0093 | 8.298E01 | same
4 rs6823809107048244)NPNTintron) T FEV/FVC 0.056 0.011 | 2.20E07 -0.0001 | 0.0072 | 9.888E01 | different
4 rs1032296145654138)HHIRupstream) T FEV/FVC -0.05 0.007 3.42E12 -0.0152 0.0047 | 1.082E03 same
4 rs1110086(145698589)HHIRupstream) G FEV/FVC 0.064 0.007 | 6.81E20 0.0151 0.0045 | 8.618E04 | same
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Lung function
(Stage 1+ Stage 2 metmalysis)

Height
(GIANT consortium)

Relationship of drection of
effect on heightto direction

Coded of effect onlung function

Chr. | SNP ID(NCBI36 position), function allele Measure Beta Se P Beta Se P

5 rs11168048 (147822548 TR4intron) T FEV/FVC -0.047 0.007 5.97E11 -0.0133 0.0049 | 6.524E03 same

5 rs399509(0(147826008)HTR4intron) C FEV/FVC 0.046 0.007 1.04E10 0.0143 0.0049 | 3.448E03 same

5 rs1985524147827981)HTR4intron) G FEVY -0.048 0.007 3.06E11 -0.015 0.0049 | 2.156E03 same

5 rs11134779156869344)ADAM1gintron) G FEV/FVC -0.042 0.007 6.01E09 -0.0092 0.0047 | 4.791E02 same

6 rs207060032259421) AGERS) T FEV/FVC 0.126 0.016 9.07E15 0.0094 0.0114 | 4.116E01 same

6 rs3817928142792209)GPR12@ntron) G FEV/FVC 0.059 0.008 2.27E12 -0.0368 0.0055 | 1.967E11 different
6 rs262129142894837)LOC15391@nknown) G FEV/FVC 0.056 0.008 2.91E13 -0.0443 0.005 9.173E19 different
9 rs1690985997244613)PTCH(downstream) G FEV/FVC 0.08 0.013 7.45E10 -0.0266 0.0082 | 1.226E03 different
9 rs1690989897270829)PTCH(intron) G FEV/FVC -0.072 0.012 3.94E09 0.0313 0.0078 | 5.392E05 different
15 rs1289961§69432174)THSDéntron) G FEV/FVC 0.076 0.01 1.86E15 -0.0075 0.0061 | 2.175E01 different
15 rs803388969467134),THSDéntron) T FEV/FVC -0.072 0.008 2.03E17 0.0015 0.0054 | 7.798E01 different
15 rs256849476528019)|REBgntron) G FEV/FVC 0.029 0.007 5.25E05 0.0021 0.0047 | 6.516E01 same
15 rs8034191(76593078) CHRNA3/Bntron) T FEV/FVC 0.032 0.007 9.65E06 -0.0002 0.0047 | 9.657E01 different
15 rs203652776638670)CHRNAGiptream) G FEVY 0.036 0.008 2.40E06 -0.0005 0.0048 | 9.165E01 different
15 rs804086976698236) CHRNAR) T FEV/FVC 0.04 0.008 1.14E06 -0.006 0.0064 | 3.515E01 different
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D) Relation of 16 novel lung function loci, and previously reported loci, with lung cancer. Effects of theell6 nov
SNPsand previously reported SNRssocited with lung function on lung cancerere assessed in the
International Lung Cancer Consortium (ILCCO) GWASamelsié’. Directions of effect for lung cancer
have been flipped to refer to the same coded allele as lung fundiealuesstill significant after applying a
Bonferroni correction for 16 test$€0.003125pare shownin bold The ILCCO GWAS matzalysis only ha
genotyped data, for this reason proxy SNPs were given when the top SNP was not included in their data.
LeadingSNP, region name antloetweenleadingSNP and proxy SNP are also providResults for the
SpiroMetaCHARGE Stage 1 and Stageefa-analyss are reported for the SNPs that were followed up in
Stage 2 and were included in the lung cancer datasdbR9672rs2857595rs2798641rs11001819
rs11172113rs1036429 and results from the GWASage 1 only are prowled for the other logifor the luing
function measure that showed stronger association.
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