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SUPPLEMENTARY NOTES: DESCRIPTION OF OPA AND THE PRACTICAL CONSORTIUM GROUPS

All studies were approved by the appropriate ethics committees. A list of the groups is in Supplementary Table 1. 

CPCS1+2: 

The CPCS (Copenhagen Prostate Cancer Study) 1 + 2, Copenhagen, Denmark

The Copenhagen Prostate Cancer Study 1 included 872 unselected patients recruited with prostate cancer between 2008-2011 from Herlev Hospital, Copenhagen University Hospital, Herlev, Denmark. The Copenhagen Prostate Cancer Study 2 included 306 unselected patients with prostate cancer recruited in 2010-2011 from Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark. PSA is not routinely screened for in Denmark, and cases are therefore mainly clinically detected. Controls were 2,777 (CPCS1) and 798 (CPCS2) prostate cancer free men from the general population, whom participated in the Copenhagen City Heart Study. Diagnosis of prostate cancer was confirmed by fully trained pathologists. All participants were white and of Danish descent. Participants filled out questionnaires, gave blood samples for DNA extraction and gave written informed consent. 

ESTHER

In the ESTHER study, patients with a first diagnosis of prostate cancer at age 50-75 years were recruited in hospitals and medical practices in Saarland, a state located in southwest Germany, from 2001 to 2003. Controls were selected from participants of a general health-check up within the same age range (and frequency matched to the cases by 5-year age groups) who were recruited in general practices in Saarland in 2000-2002. Cases and controls who were almost exclusively of European descent, filled out a detailed standardized questionnaire on life time history of potential risk factors and had a blood sample taken, and medical data were extracted from medical records.
FHCRC:  Fred Hutchinson Cancer Research Centre, Seattle US

The study population consists of participants from two population-based case-control studies in Caucasian and African American residents of King County, Washington (Study I and Study II), which have been previously described7 Incident cases with histologically confirmed PrCa were ascertained from the Seattle-Puget Sound Surveillance, Epidemiology and End Results cancer registry.  In Study I, cases were diagnosed between January 1, 1993, and December 31, 1996 and were 40-64 years of age at diagnosis.  In Study II, cases were diagnosed between January 1, 2002, and December 31, 2005 and were 35-74 years of age at diagnosis.  Overall, 2,244 eligible PrCa patients were identified and 1,754 (78%) were interviewed.  Blood samples yielding sufficient DNA for genotyping were drawn from 1,457 (83%) cases who completed the study interview.  A comparison group of controls without a history of PrCa, residing in King County, Washington, was identified for each study using random digit telephone dialling.  Controls were frequency-matched to cases by five-year age groups and recruited evenly throughout each ascertainment period for cases.  A total of 2,448 men were identified who met the eligibility criteria and 1,645 (67%) completed a study interview.  Blood samples were drawn and DNA prepared from 1,352 (82%) interviewed controls. 

MAYO, Rochester, Minnesota, US

The Mayo Clinic study consisted of clinic-based cases, including 476 affected men from 185 families with PrCa, 445 men with sporadic PrCa, 199 with aggressive (Gleason score > 7) PrCa, and 500 population-based controls. The controls (all males) were randomly selected from a sampling frame of Olmsted County, Minnesota, provided by the Rochester Epidemiology Project. The methods used to ascertain familial and sporadic PrCa patients, as well as controls, have been described previously8. All individuals from the Mayo Clinic study included in this report were of self-reported European descent. 

Cancer Council Victoria Prostate Cancer Program, Melbourne 

The Cancer Council Victoria’s Prostate Cancer Program includes three studies: the Melbourne Collaborative Cohort Study (MCCS) and the Prostate Cancer Family Study (PCFS). Cases and controls (and informative families) from these studies have been used for several stages of this research effort, beginning with the UK and Melbourne stage 2 GWAS.

The MCCS is a prospective cohort study that includes 17,154 men who were aged 40 and 69 years when recruited between 1990 and 1994. MCCS participants are regularly linked to the Victorian Cancer Registry and the Australian Cancer Database to ascertain incident cases (1582 by end of 2008) including men diagnosed in other states of Australia. A random sample of MCCS participants who were not diagnosed with prostate cancer during follow-up provides a control group.

The PCFS is a population-based family series of 1428 men diagnosed with prostate cancer before the age of 56 years and 256 men diagnosed after the age of 55 years who were recruited in Victoria between 1998 and 2010. Cases were ascertained using the population-based Victorian Cancer Registry, and family members were approached after gaining the consent of each case. Altogether, 77% of cases agreed to participate. 

MEC: Multiethnic Cohort

The Multiethnic Cohort Study is a population-based prospective cohort study that was initiated between 1993 and 1996 and includes subjects from various ethnic groups -African-Americans and Latinos primarily from California (mainly Los Angeles) and Native Hawaiians, Japanese-Americans, and European Americans primarily from Hawaii. State drivers’ license files were the primary sources used to identify study subjects in Hawaii and California. Additionally, in Hawaii, state voter's registration files were used, and, in California, Health Care Financing Administration (HCFA) files were used to identify additional African American men. All participants (n=215,251) returned a 26-page self-administered baseline questionnaire that obtained general demographic, medical and risk factor information. In the cohort, incident cancer cases are identified annually through cohort linkage to population-based cancer Surveillance, Epidemiology, and End Results (SEER) registries in Hawaii and Los Angeles County as well as to the California State cancer registry. Information on stage and grade of disease are also obtained through the SEER registries. Blood sample collection in the MEC began in 1994 and targeted incident PrCa cases and a random sample of study participants to serve as controls for genetic analyses. This nested PrCa case-control study in the MEC consists of 890 invasive PrCa cases and 895 controls. This study was approved by the Institutional Review Boards at the University of Southern California and at the University of Hawaii and informed consent was obtained from all study participants.

MOFFITT: Moffitt Study, Tampa, Florida, US

This is a hospital-based incident study of 638 patients with primary adenocarcinoma of the prostate. They were recruited from 2002 to 2009 at the H. Lee Moffitt Cancer Centre (Tampa, FL, US) and James A. Haley Veterans Affairs Hospital (Tampa, FL, US). Ninety-five percent of the case subjects who were asked to participate in the study agreed. All cancer cases were histologically confirmed by the Department of Pathology at each institution. The controls consisted of 147 subjects who were visiting the Lifetime Cancer Screening Centre, which is affiliated with the H. Lee Moffitt Cancer Centre or VA hospital.  All control subjects were male and had had no previous diagnosis of cancer.  The control subjects were frequency matched to the patients by age at diagnosis (± 5 years). Eighty-three percent of the control subjects who were asked to participate in the study consented. Non-genetic risk factor data for the present study were obtained through in-person interviews with the patients and controls at enrolment. The questionnaire covered demographic information, family history of cancer (i.e., whether they have one or more first-degree family member with PrCa), medical history, and detailed tobacco consumption.  For the patients, data on cancer stage, Gleason score, and prostate specific antigen level were abstracted from the medical records. The subjects were asked to provide a blood or buccal sample after the interview as a source of genomic DNA. 

PCMUS: Bulgaria

The Bulgarian sample of PrCa patients consist mainly of newly diagnosed cases, which are histopathologically confirmed. The patients (N=150, age range 39-93) are of Bulgarian origin. Transrectal biopsy was performed at the Urology Clinic, Alexandrovska University Hospital, mainly because of an elevated PSA. Some of the patients were referred from other centres to the tertiary university hospital after being previously diagnosed with PrCa. A small subset of patients had previously had definitive treatment (mainly radical prostatectomy) and they were called retrospectively with invitation to join the study. The control group is matched to the patients by sex, age, and ethnicity. It consists of two groups: (i) 72 healthy males, age range 54-87, presenting to our institution with lower urinary tract symptoms caused by benign prostatic hypertrophy (BPH) who had a PSA <3.5. The majority of them subsequently underwent surgical treatment with histological verification of the BPH; (ii) an additional healthy control group of 78 anonymous males matched to the PrCa patients by age and ethnicity, but with no PSA data. 

POLAND

Polish case-control series included 458 men with PrCa, diagnosed in north-western Poland between 1999 and 2009 at the University Hospital in Szczecin.  Study participants were unselected for age and family history. The mean age of PrCa diagnosis was 68 years (range 41–90 years). The control group included 476 cancer-free adult men from the same population (age range, 24–89 years; mean 63.1) taken from the healthy adult patients of five family doctors practicing in the Szczecin region. These individuals were selected randomly from the patient lists of the participating doctors.  

ProtecT/ ProMPT, UK 

The ProtecT9 (Prostate testing for cancer and Treatment) trial is an NIHR-funded, UK-wide study of community-based PSA testing followed by a randomised controlled trial of PrCa treatment (radical surgery, radical conformal radiotherapy and active monitoring: ProMPT).  Over 200,000 men between the ages of 50 and 69 years, ascertained through general practices in nine regions in the UK, were approached and over 100, 000 attended for PSA testing and, when PSA was 3.0ng/ml or more, for prostate cancer diagnosis. Over 95% of recruited men were of white ethnicity. For this study, after QC, 1563 cases identified by PSA screening within the ProtecT study were analysed. Controls with normal PSA levels (<3ng/ml) were selected from the same GP register and 5 year age band as the cases (n=1474 after QC were analysed).

QUEENSLAND (QLD):  Australia

The Queensland cases included in this study were ascertained from three studies: (i) a longitudinal cohort study (Prostate Cancer Supportive Care and Patient Outcomes Project: ProsCan) being conducted through CCQ in Queensland, through which men newly diagnosed with prostate cancer from 26 private practices and 8 public hospitals were directly referred to ProsCan at the time of diagnosis by their treating clinician (N=780, age range 43-88 years) (ii) Caucasian patients accrued to date through the Queensland node of the Australian Prostate Cancer BioResource (APCB) where cases were recruited through local urologists at time of diagnosis (N=445) (iii) Prospective collection through various urologists (N=121). All cases had histopathologically confirmed prostate cancer, following presentation with an abnormal serum PSA and/or lower urinary tract symptoms.. Controls, recruited through QUT and QIMR, comprised healthy male blood donors with no personal history of prostate cancer, from the (i) the Australian Red Cross Blood Services in Brisbane (N=865, age range 19-76 years) and (ii) the Australian Electoral Commission (N=529, age and post-code/area matched to ProsCan, age range 54-90 years)
SEARCH

Prostate cancer cases were identified via the Eastern Cancer Registration and Information Centre, East Anglia, UK. Incident cases <70 years at diagnosis are recruited. Controls are men attending general practice who are frequency- matched to cases by age and geographic region.

TAMPERE:  Finland 

Total of 8744 Finnish samples were sent to for typing. Of these, 2960 unselected cases and 165 controls (PSA < 4 µg/ml) were collected in Tampere, Finland and all are of Finnish origin. The mean age of diagnosis was 68.7 years (range 36-94). The patients were diagnosed with PrCa in 1993-2008 in the Tampere University Hospital, Department of Urology. Tampere University Hospital is a regional referral centre in the area for all patients with PrCa, which results in an unselected, population-based collection of patients. The other unselected set of samples were 5522 samples collected in the Finnish arm of The European Randomized Study of Screening for Prostate Cancer, which was initiated in the early 1990s to evaluate the effect of screening with prostate-specific–antigen (PSA) testing on death rates from PrCa. This sample set includes 1106 Finnish cancer cases and 4416 controls. These men were born in years 1933, 1937 and 1941 and were randomly assigned to a group that was offered PSA screening at an average of once every 4 years or to a control group that did not receive such screening. In addition to these two sporadic sample sets, 97 familial cancer cases (mean age at diagnosis 70 years) from Finnish PrCa families were genotyped.  

UKGPCS

Blood DNA from PrCa cases was collected from cases throughout the UK aged < 60 years at diagnosis and a systematic series from the PrCa clinic at The Royal Marsden NHS Foundation Trust.  Diagnosis is confirmed from medical record or death certificate.  60% are clinically detected. 

ULM: Germany 

Cases were recruited in two different ways. Familial PrCa probands (index cases) were ascertained from all over Germany. They were advised by their attending physicians to contact the Clinic of Urology of Ulm. The positive family history was then verified by reviewing medical records or death certificates of family members. In each case, only one member of each family (e.g. the proband) was enrolled in the present study. Sporadic cases, who reported no relatives affected with PrCa, were almost exclusively collected at Ulm during their course of treatment (e.g. radical prostatectomy) in our Urology Clinic. The control group consists of 213 age-matched healthy men and 295 population controls of unknown disease status. 

UTAH, US

All 455 prostate cancer cases were drawn from the set of sampled prostate cancer cases belonging to extended Utah high-risk pedigrees.  All cases were selected to have kinship coefficients <= 0.0156 with any other case
included from the high-risk pedigree set. The 256 controls were selected from other high-risk pedigree studies as: 1) not related to prostate kindred, 2) not having cancer, 3) not having a first degree relative with prostate cancer.
SFPCS (NC-CCPC): San Francisco, California USA 

The San Francisco Bay Area Prostate Cancer Study is a population-based case-control study of PrCa in non-Hispanic white and African-American men conducted in the San Francisco Bay Area (John et al 2005). Eligible cases with localized or advanced disease and controls completed an in-person interview; a blood or mouthwash sample was collected for advanced cases and controls only. Newly diagnosed cases aged 40-79 years  wereidentified through the Greater Bay Area Cancer Registry, including on-Hispanic white cases diagnosed between July 1, 1997 and February 28, 2000, and African-American cases diagnosed between July 1, 1997 and December 31, 2000.   Control men aged 40-79 years without a history of prostate cancer were identified through random-digit dialing; Incontrols aged 65-79 years were also randomly selected from the rosters of beneficiaries of the Health Care Financing Administration (HCFA). Controls were frequency-matched to cases by five-year age group and race. This study included 389 advanced cases and 256 controls with DNA from a blood sample.
Esther John, Amit Joshi, Ahva Shahabi
TASPRAC: Tasmania, Australia

The Tasmanian cases were ascertained from two studies. The fifty-four familial PrCa cases included in this study were drawn from the Tasmanian Familial Prostate Cancer Study, which has recruited families with multiple individuals affected with PrCa. These families were identified using the records of the Tasmanian Cancer Registry (a register of all cancer diagnoses in Tasmania, Australia since 1978) and the genealogical records from the Menzies Research Institute Tasmania Genealogical Database; they comprise families with at least 2 affected first-degree relatives.  One case per family was selected for inclusion. Blood samples, pathology specimens and pathology reports are available for these familial cases.  The remaining 469 sporadic PrCa cases were drawn from the Tasmanian Prostate Cancer Case Control Study. Cases were again identified from the Tasmanian Cancer Registry, and eligible cases were men <70 years diagnosed with histologically confirmed PrCa diagnosed between 1996 and 2005.  The 359 controls included here were randomly selected from the Tasmanian electoral roll (registration on the electoral roll is compulsory in Australia for individuals > 18 years).  Eligible controls were sex and age-matched within 5-year age groups to the sporadic cases and self-reported as unaffected with PrCa. Blood samples, physical measures, dietary history, environmental exposure data and family history have been collected from participating individuals.  Of note, controls diagnosed with PrCa subsequent to their recruitment have been removed from the control dataset. Notification of their subsequent diagnosis with PrCa was determined by their registration as a confirmed case by the Tasmanian Cancer Registry as of the end of 2009.
Joanne L Dickinson (PI), James R. Marthick

USC: Los Ángeles,  Southern California, USA
Subjects were participants in a population-based case-control study of aggressive PrCa conducted in Los Angeles County.  SEQ CHAPTER \h \r 1Cases were identified through the Los Angeles County Cancer Surveillance Program rapid case ascertainment system large hospitals are screened at least weekly and other sites at least monthly.  Eligible cases included African American, Hispanic, and non-Hispanic white men diagnosed with a first primary PrCa between January 1, 1999 and December 31, 2003.  Eligible cases also had either (1) prostatectomy with documented tumour extension outside the prostate, (2) metastatic PrCa in sites other than prostate, (3) needle biopsy of the prostate with Gleason grade >8 or (4) needle biopsy with Gleason grade 7 and tumour in more than 2/3 of the biopsy cores.  

Eligible controls were men never diagnosed with PrCa, living in the same neighbourhood as a case, and were frequency matched to cases on age (±5 years) and race/ethnicity.  Controls were identified by a neighbourhood walk algorithm which proceeds through an obligatory sequence of adjacent houses or residential units beginning at a specific residence that has a specific geographic relationship to the residence where the case lived at diagnosis. 

Sue Ann Ingles, Mariana C. Stern, Roman Corral

BiPAS: The Birmingham Prostatic Neoplasms Association Study (BiPAS) – A Genetic and Environmental Case Control Study 

The Birmingham Prostatic Neoplasms Association Study base consists of men living in the south Birmingham area, United Kingdom aged >50 years. The study recruited men with lower urinary tract symptoms (LUTS) and/or high serum prostate specific antigen (PSA) levels referred for prostate biopsies between March 2007 until October 2008. PrCa cases were recruited from the Queen Elizabeth Medical Centre, Birmingham. Cases are defined as men with histologically confirmed adenocarcinoma of the prostate. Controls were also recruited from the Queen Elizabeth Medical Centre and Selly Oak Hospital, Birmingham. Men with a normal repeat PSA and a negative biopsy were categorized as benign controls. 

A blood sample from every hospital based subject was obtained using standard venepuncture methods, and collected in a 5ml tube containing EDTA. Samples were transported to the laboratory immediately in a cool bag with cool packs and stored at 4°C. DNA was extracted using the QIAGEN maxi blood kit.
Mr David M A Wallace - Queen Elizabeth Medical Centre, Edgbaston, Birmingham

Mr Alan Doherty - Queen Elizabeth Medical Centre, Edgbaston, Birmingham

Mr R I Bhatt - Queen Elizabeth Medical Centre, Edgbaston, Birmingham

Mr K Subramonian - Queen Elizabeth Medical Centre, Edgbaston, Birmingham

Dr John Arrand – University of Birmingham

Louise Flanagan – University of Birmingham

Sita Ann Bradley - Queen Elizabeth Medical Centre, Edgbaston, Birmingham

AARHUS, Denmark

The Aarhus Prostate Cancer Study included 661 cases and 601 controls. Cases were patients treated for prostate adenocarcinoma at Department of Urology, Aarhus University Hospital, Skejby (Aarhus, Denmark) from 1999-2008. Median age at diagnosis was 63 years. The vast majority of these patients (91%) were treated by radical prostatectomy for clinically localized PrCa, while the remaining patients (9%) underwent palliative treatment for disseminated disease (transurethral resection of the prostate and/or endocrine treatment). Controls were age-matched males treated for myocardial infarction or undergoing coronary angioplasty, but with no prostate cancer diagnosis based on information retrieved from the Danish Cancer Register and the Danish Cause of Death Register. For SNP genotyping analyses, genomic DNA was extracted from frozen blood samples using the automated MaxwellTM 16 Instrument (Promega), according to the protocol provided by the manufacturer.

VALAIS: Switzerland in collaboration with Montreal, Canada 

Between December 1, 2002 and January 31, 2007, all urologists in a relatively isolated alpine region of Switzerland (canton du Valais) invited their patients diagnosed with invasive PrCa (all stages) to participate to a research project on genetic factors involved in PrCa. Both parents were required to originate from the canton du Valais. A detailed family history on at least 3 generations was collected by a trained research nurse, as well as a blood sampling. A series of healthy men, without a self-reported family history of PrCa, originating from the same region, participated as controls (blood donors and elderly patients seen in private practice). Most of these men had regular PSA screening. This study has contributed DNA samples to molecular work in Montreal. For this report the genotyping was performed in the UK on DNA obtained from the Montreal laboratory which was sourced from the Valais sample set.
Hannover Prostate Cancer Study, Hannover, Germany (HaPCS)

A hospital-based series of 499 unselected Caucasian patients with prostate cancer, who were treated with brachytherapy between October 2000 and September 2007 at Hannover Medical School, were enrolled for this study. All patients had biopsy-proven adenocarcinoma of the prostate. Indication for permanent brachytherapy was clinically localized low-risk early prostate cancer (cT2a or less with a PSA serum level <10 ng/mL and a Gleason score <7) following the European Society for Therapeutic Radiology and Oncology/European Association of Urology/European Organization for Research and Treatment of Cancer recommendations. The median age at diagnosis was 67 y in this patient series (range, 42-82 y). For comparison, a series of 504 genomic DNA samples was established from ethnically matched adult male blood donors at Hannover Medical School in the period from 2006 to 2007.
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