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Study Population 

Toronto lung cancer GWAS: The lung cancer study was conducted in 2 recruitment periods in Greater 

Toronto area.  The first and second recruitment period was between 1997 and 2002 and between 2008 

to 2013, respectively.  The recruitment details of both study periods have been previously described [1, 

2]. In brief, lung cancer patients were recruited at the hospitals network under the University of Toronto. 

All subjects were interviewed, and information regarding medical and family history and lifestyle risk 

factors was collected using a standard questionnaire. Tumours were centrally reviewed by reference 

pathologists in the University Health Network. The survival information was obtained through record 

linkage with the Ontario Cancer Registry and supplemented by death certificates and the institutional 

electronic health record. Information was derived from a clinician-led review of all medical charts, 

supplemented with clarifications from their treating physicians. A total of 208 non-smoking lung cancer 

patients were included in this study.  

MD Anderson Cancer Center (MDACC) GWAS: The MDACC study included histologically confirmed NSCLC 

never smoking patients enrolled from 1995 to 2008. Details of the subject recruitment process, diagnosis 

and clinical characteristics of the MDACC lung cancer study have been published previously [3]. Clinical 

and follow-up data was collected by trained chart reviewers, including date of diagnosis, pathology, grade, 

clinical stage, surgery, chemotherapy, radiotherapy, chemo-radiotherapy, and mortality.   

Mayo Clinic GWAS: The lung cancer patients of the Mayo study was recruited between 1997 to 2007, and 

a detailed subject recruitment process of lung cancer patients has been reported previously [4, 5].  In 



brief, incident lung cancer patients were identified by electronic pathology reports.  Detailed lifestyle risk 

factors and medical histories were collected via study questionnaire. Vital status and cause of death were 

collected from Mayo Clinic Tumor Registry, medical records, death certificates, and Social Security Death 

Index.  

Harvard Lung Cancer Study: The lung cancer patients of the Harvard study were recruited between 1992 

to 2008. Details of this hospital-based case-control study have been previously reported [6-8]. Briefly, 

eligible histologically confirmed lung cancer cases were recruited from the Massachusetts General 

Hospital in Boston. From each subject collected information on demographic information and history of 

smoking was collected through Interviewer-administered questionnaires. The study was approved by the 

Human Subjects Committees of Massachusetts General Hospital and the Harvard School of Public Health  

IARC-Central Europe Study:  Lung cancer patients was recruited in Central Europe and coordinated by 

IARC between 1998 and 2003. Details of the subject recruitment and the genotyping process have been 

described previously reported [1] . The clinical outcome of a subset of lung cancer patients was obtained 

through record linkage with vital statistics, medical records and/or cancer registries. The study was 

approved by local ethics review boards.   

Lung Cancer OncoArray Project: Five GWAS studies included from the  lung cancer OncoArray project  [9] 

were: the Toronto (MSH-PMH) study, the Harvard Lung Cancer Study (HLCS- OncoArray), Cáncer de 

Pulmón en Asturias (CAPUA), the University of Texas MD Anderson Cancer Center (MDACC-OncoArray) 

lung cancer study, and the Liverpool Lung Project (LLP). All patients were histologically confirmed lung 

cancer cases. Detailed information of patients recruitment procedures have previously been published 

[9]. All studies were approved by the research ethics review boards from the respective centers and 

informed consent was obtained for all patients.  



Japanese GWAS: Lung cancer patients were enrolled between 2000 and 2008 at the National Cancer 

Center Research Institute in Tokyo, Japan, from the National Cancer Center Hospital (NCCH) and Aichi 

Cancer Center. All the lung cancer patients were diagnosed by cytologic and/or histologic examinations 

according to World Health Organization classification. Pathologic examinations for these cases were made 

to diagnose primary lung cancers other than metastases of other cancers. Clinical information was 

obtained by attending physicians and nurse. All the participants provided written informed consent. The 

studies were approved by the ethics committees of each participating institution. A total of 887 non-

smoking lung cancer patients were included from Japan.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Supplementary Table 1: Association between patient characteristics and overall survival based on Cox proportional-hazards model.  
 

 P-value from the Cox proportional-hazards model 
  OncoArray  

 Characteristic Toronto MDACC Mayo Clinic Harvard Central Europe MSH-PMH HLCS  CAPUA  MDACC  LLP Japan 

Age 0.86 0.17 0.07 0.62 4.41E-03 0.03 0.18 0.46 0.67 0.08 2.19E-06 
            
Gender 0.34 9.70E-03 0.08 0.17 0.51 0.20 0.03 0.17 0.43 0.04 4.61E-05 

Male            
Female            

Clinical stage 1.16E-16 n/a 1.43E-19 1.22E-09 5.02E-03 1.18E-05 4.96E-13 6.17E-03 0.02 2.06E-05 2.42E-89 
I-IIIA            

IIIB-IV            
Histology 0.61 0.10 0.53 0.26 0.87 6.96E-03 2.45E-03 0.05 0.32 0.10 1.57E-09 

Adenocarcinoma            
Squamous  cell            

Others            

n/a, individual-level information not available  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 2. Genetic loci previously reported to be associated with lung cancer survival 

analysis of the never smoking lung cancer patients in MDACC and Mayo Clinic studies [3]. 

Location SNP Gene¥ Effect Ref MAF HR* (95% CI) P I2 P(HET) 

Lung cancer 
 

1p13.3 rs4970833 CELSR2 A G 0.453 1.09(0.99,1.19) 0.0612 40.9 0.1323 

1q21.3 rs954785 KCNN3 T G 0.291 0.84(0.75,0.94) 3.81E-03 53.6 0.0561 

10p14 rs485411 FLJ45983 T C 0.244 1.26(1.13,1.4) 1.29E-05 36 0.1672 

10p13 rs10906104 CDC123 A G 0.261 1.2(1.08,1.33) 7.53E-04 50.1 0.0749 

11p15.1 rs10766739 NELL1 A G 0.274 1.05(0.95,1.17) 0.2951 6.9 0.3724 

12q14.3 rs4237904 intergenic T G 0.286 0.98(0.88,1.09) 0.7644 72.2 0.0030 

12q14.3 rs7976914 intergenic A C 0.245 1.02(0.92,1.14) 0.6191 73 0.0024 
* Hazard ratios (HRs) are from a meta-analysis of Cox-PH models adjusted by age, sex, clinical stage, principal components and when available 
by treatment.  
MAF : Minor allele frequency of the single nucleotide polymorphism 
¥ Host or closest gene 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

References 

 

1. Hung, R.J., et al., A susceptibility locus for lung cancer maps to nicotinic acetylcholine receptor 
subunit genes on 15q25. Nature, 2008. 452(7187): p. 633-7. 

2. Brenner, D.R., et al., Lung cancer risk in never-smokers: a population-based case-control study of 
epidemiologic risk factors. BMC cancer, 2010. 10: p. 285. 

3. Wu, X., et al., Genome-wide association study of genetic predictors of overall survival for non-
small cell lung cancer in never smokers. Cancer Res, 2013. 73(13): p. 4028-38. 

4. Yang, P., et al., Clinical features of 5,628 primary lung cancer patients: experience at Mayo Clinic 
from 1997 to 2003. Chest, 2005. 128(1): p. 452-62. 

5. Yang, P., et al., Alpha1-antitrypsin deficiency carriers, tobacco smoke, chronic obstructive 
pulmonary disease, and lung cancer risk. Arch Intern Med, 2008. 168(10): p. 1097-103. 

6. Xu, L.L., et al., The NAD(P)H:quinone oxidoreductase 1 gene polymorphism and lung cancer: 
differential susceptibility based on smoking behavior. Cancer epidemiology, biomarkers & 
prevention : a publication of the American Association for Cancer Research, cosponsored by the 
American Society of Preventive Oncology, 2001. 10(4): p. 303-9. 

7. Miller, D.P., et al., Combinations of the variant genotypes of GSTP1, GSTM1, and p53 are 
associated with an increased lung cancer risk. Cancer research, 2002. 62(10): p. 2819-23. 

8. Zhou, W., et al., Polymorphisms in the DNA repair genes XRCC1 and ERCC2, smoking, and lung 
cancer risk. Cancer epidemiology, biomarkers & prevention : a publication of the American 
Association for Cancer Research, cosponsored by the American Society of Preventive Oncology, 
2003. 12(4): p. 359-65. 

9. Amos, C.I., et al., The OncoArray Consortium: A Network for Understanding the Genetic 
Architecture of Common Cancers. Cancer epidemiology, biomarkers & prevention : a publication 
of the American Association for Cancer Research, cosponsored by the American Society of 
Preventive Oncology, 2017. 26(1): p. 126-135. 

 


