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Supplementary methods

I. Endogenous Hormones, Nutritional Biomarkers and Prostate Cancer Collaborative Group

Data collection

Principal investigators were invited to join this collaborative group if they had published or unpublished studies on
prostate cancer risk and endogenous sex hormone and/or nutritional biomarker concentrations that had been determined
from blood samples collected before diagnosis. Studies were identified by literature searches of computerised
bibliographic systems, including PubMed, Web of Science, Cochrane Library, and CancerLit, and through discussions
with colleagues®.

Individual participant data were available from 25 prospective studies by dataset closure on 1%t December 2019. We
included all prospective studies with total testosterone and sex hormone-binding globulin (SHBG) measurements. In
total, 14,944 cases and 36,752 controls, including 1,870 aggressive, and 611 early-onset prostate cancer cases were
analysed from the following studies: Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study (ATBC)*, Baltimore
Longitudinal Study of Aging (BLSA)® ¢, Carotene and Retinol Efficacy Trial (CARET)’, Child Health and Development
Studies (CHDS)® °, CLUE I, European Prospective Investigation into Cancer and Nutrition (EPIC)!, EPIC Norfolk'?,
Finnish Mobile Clinic (FMC)*, Helsinki Heart Study Nordic Biological Specimen Biobank Working Group (HHS
NBSBWG)'* % Health In Men Study (HIMS)*-18, Health Professionals Follow-up Study (HPFS)*¢, Japan Collaborative
Cohort Study (JACC)?, Japan—-Hawaii Cancer Study (JHCS)?" 22, Japan Public Health Center-based prospective study
(JPHC)Z, Janus?*, Janus NBSBWG**, Melbourne Collaborative Cohort Study (MCCS)?®, Multiethnic Cohort (MEC)%,
Massachusetts Male Aging Study (MMAS)?, Northern Sweden Health and Disease Cohort (NSHDC)?*, Prostate Cancer
Prevention Trial (PCPT)?, Physicians’ Health Study (PHS)?, Prostate, Lung, Colorectal and Ovarian Cancer Screening
Trial (PLCO)% 3 Rancho Bernardo Study (RBS)%*, and UK Biobank33,

The characteristics of these studies in the collaborative analyses are found in their original publications and are
summarised in Supplementary Table 1. Most of the studies are case-control studies nested within traditional prospective
cohort studies, with some variation in the case mix of these studies according to the prevalence of prostate-specific
antigen (PSA) testing within that population during follow-up. For example, there is a generally higher proportion of
early stage and low-grade cases in studies from the USA, where there have been relatively high levels of PSA-testing
since the mid-1990s, than in studies in European populations where PSA-testing has only more recently started to
become common. Two studies (PCPT and PLCO) are observational investigations using data from trials that included
organised screening for prostate cancer. In these trials, men with a raised PSA or abnormal digital rectal examination at
recruitment-screening were excluded, and the eligible cases were diagnosed during subsequent follow-up (for PCPT the
majority being diagnosed at 4 and 7 years after recruitment), with most cases being detected either through PSA-
screening (PLCO) or by routine end of study biopsy (PCPT).

Of the randomised trials, data were available for participants in both the intervention and placebo arm in ATBC, CARET,
HHS, and PHS. Assay data were only available in the screening arm of the PLCO trial, and the placebo arm in PCPT
(as the intervention arm was designed to alter prostate hormone concentrations)?® . Five studies were cohort or case-
cohort analyses (BLSA, HIMS, MCCS, MMAS and UK Biobank), in which hormone concentrations had been measured
from stored serum from all, or a subset, of the cohort. To apply a consistent statistical approach across all studies, the
cases from the case-cohort studies were matched to up to four participants who were free of prostate cancer at the age
at diagnosis of the case, based on our minimal matching criteria (Supplementary Table 2). Some studies used density
sample, meaning that an individual could appear more than once in a data file.

Principal investigators were asked to provide data on prostate cancer case or noncase status, and if applicable, a matched-
set identifier, as well as participant and tumour characteristics, and prostate cancer mortality. Individual participant data
were also contributed for participant characteristics including age, height, weight, smoking status, alcohol consumption,
marital status, education achievement, racial/ethnic group, diabetes status, and PSA and other biomarker concentrations
at blood collection (where available). Endogenous hormone concentrations requested included testosterone, sex
hormone-binding globulin (SHBG), insulin-like growth factor-1 (IGF-I), IGF-II, insulin-like growth factor binding
proteins (IGFBP-1,-2,-3) and a number of other selected hormones and nutritional biomarkers. Collaborators also
provided information on assay and time and date of blood collection. Information was requested about prostate cancer
included date of diagnosis and stage and grade of disease, as well as prostate cancer mortality. Men were excluded from
the analyses if data were missing for date of birth, blood collection, or diagnosis (for cases) or if they were known to be
receiving androgen therapy at blood collection.



Data Processing

Aggressive prostate cancer was categorised as “no” for non-metastatic and Gleason grade <8, and “yes” for any of the
following: disease metastases (M1), Gleason score 8+ (stage and grade as recorded at diagnosis), prostate cancer death
(defined as death from prostate cancer), or prostate-specific antigen (PSA) >100 ng/mL. In blood-based analyses, non-
differentiated tumours were additionally classified as aggressive when Gleason score were not available, and PSA >100
ng/mL either at diagnosis or at blood collection. Prostate cancer was defined as low grade if the Gleason score was <7
or equivalent (i.e. extent of differentiation good, moderate), medium grade if Gleason score was 7 (i.e. poorly
differentiated), and high grade if the Gleason score was >8 or equivalent (i.e. undifferentiated), or grade “unknown”
otherwise.

Cases were defined as being early stage if they were tumor—node—metastasis (TNM) stage <T2 with no reported lymph
node involvement or metastases or stage |; other localized stage if they were TNM stage T2 with no reported lymph
node involvement or metastases, stage 1, or equivalent (i.e. a tumor that does not extend beyond the prostate capsule);
advanced stage if they were TNM stage T3 or T4 and/or N1+ and/or M1, stage Il1-1V, or equivalent (i.e. a tumor
extending beyond the prostate capsule and/or lymph node involvement and/or distant metastases); or stage unknown.
Early-onset prostate cancer was defined as aged <55 years at diagnosis. Disease subgroup definitions were the same for
blood-based and genetic analyses.

Statistical analyses

Conditional logistic regression was used to calculate the odds of prostate cancer diagnosis by hormone concentration.
Analyses were conditioned on the matching variables and adjusted for age at blood collection (continuous), BMI (<25,
25-27.4, 27.5-29.9, 30+ kg/m?, unknown (3.0%)), height (<171, 171-175, 176-180, 180+ cm, unknown (3.0%)),
smoking status (never, current, previous, unknown (4.3%)), usual alcohol consumption (none, 1-9, 10-19, 20-39, 40+
g/day, unknown (17.3%)), racial/ethnic group (white, black, East Asian, other, unknown (0.8%)), education status
(<secondary/high school, secondary/high school, university+, unknown (24.3%)), married/cohabiting (yes, no,
unknown (62.2%)), diabetes status (yes, no, unknown (14.5%)).

To account for any systematic differences between the studies in assay methods and blood sample types, biomarkers
were standardised by study and entered into the model as a continuous variable. In categorical analyses, biomarkers
were categorised into study-specific fifths with cut-points determined in the controls®’.

Further analyses

Tests for heterogeneity for case-defined factors were obtained by fitting separate models for each subgroup and
assuming independence of the ORs using a method analogous to a meta-analysis. Tests for heterogeneity for non-case
defined factors were assessed with a y2-test of interaction between subgroup and the continuous exposure variable. For
associations with overall prostate cancer diagnosis, subgroup categories were defined as follows: aggressive disease
(yes, no), age at diagnosis (<55, 56+ years), prostate cancer death (yes), stage (localized, other localized, advanced),
grade (low, medium, high), time to diagnosis (<1, 1-2, 3-6, 7-9, 10+ years), year of diagnosis (pre 1990, 1990-1994,
1995 onwards), age at blood draw (<55, 55-59, 60-64, 65-69, 70+ years), BMI (<25, 25-29.9, 30+ kg/m?), smoking
status (never, ex, current), alcohol consumption (none, 1-9, 10+ g ethanol/day), PSA at blood collection (<2, 2-2.9, 3+
ng/mL), time of blood collection (morning, afternoon), racial/ethnic group (white, other), education status (no degree,
degree), currently married/cohabiting (yes, no), diabetes status (yes, no).

For aggressive prostate cancer diagnosis, subgroups were: age at diagnosis (<55, 56+ years), prostate cancer death (yes),
stage (localized/other localized, advanced), grade (low/medium, high), time to diagnosis (<1, 1-4, 5+ years), year of
diagnosis (pre 1990, 1990-1994, 1995 onwards), age at blood draw (<60, 60-69, 70+ years), BMI (<25, 25-29.9, 30+
kg/m?), smoking status (never, ex, current), alcohol consumption (none, 1-9; 10+ g ethanol/day), PSA at blood collection
(<2,2-2.9, 3+ ng/mL), time of blood collection (morning, afternoon), racial/ethnic group (white, other), education status
(no degree, degree), currently married/cohabiting (yes, no), diabetes status (yes, no), overnight fast (no, yes). Subgroups
were defined a priori based on the availability of data and previous analyses using this dataset® 3°. To further investigate
the apparent heterogeneity by age at blood collection, we examined the associations of free testosterone with overall
and aggressive prostate cancer in fifths, stratified by age at blood collection (<60; 60+ years).

For each biomarker, heterogeneity in linear trends of the biomarkers and aggressive and overall prostate cancer between
studies was assessed by comparing the ? values for models with and without a (study) x (linear trend) interaction term.
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This was tested across between all studies as well as in studies which included organised screening in their study design
(PCPT and PLCO).

We also investigated associations in models conditioned on the matching variables but not further adjusted and
associations in study-specific tenths. For comparison with previous analyses using the EHNBPCCG, estimates for trend
were also defined using the study-specific fifths of the biomarker concentrations scored as 0, 0.25, 0.5, 0.75, and 1 and
entered into the model as a continuous variable, therefore a unit increase in this variable can be taken to represent an 80
percentile increase in the biomarker study-specific concentration.

Associations with prostate cancer were also examined following mutual adjustment for the other analytes (IGF-I-2,
IGFBP-1-3, free and total testosterone and SHBG), which were standardised by study (continuous). We additionally
tested for interaction between the biomarkers by study-specific median concentrations, using a y>-test of interaction.
Stratified analyses and associations in tenths were not investigated for early-onset disease due to the limited number of
cases.

ii. Mendelian randomization analyses

Genetic instruments for hormone concentrations

Summary GWAS results for free and total testosterone and SHBG in men, using the UK Biobank resource, were
extracted from a published analysis (up to 194,453 men)“. For free and total testosterone, the investigators used the
inverse normal transformation of rank and adjusted for 10 principal components, fasting time, age, centre, chip/release
of genetic data. For SHBG, the investigators used the natural log transformation and adjusted for 10 principal
components, age, BMI, batch, dilution. To prevent possible issues related to collider bias*, for MR analyses genetic
instruments were identified using the BMI-adjusted estimates, but weights were assigned using the GWAS results that
were not adjusted for BMI, as described previously®.

UK Biobank genotyping details are reported elsewhere*2. To ensure SNPs were independent, SNPs were pruned by a
linkage disequilibrium (LD) threshold of r><0.001, based on the lowest p-value.

Genetic associations with prostate cancer

For each of the SNPs included as an instrument for free testosterone, total testosterone and SHBG, we obtained the
association with prostate cancer from fixed-effects meta-analyses based on individuals of European ancestry in the
PRACTICAL (Prostate Cancer Association Group to Investigate Cancer-Associated Alterations in the Genome)
(including GAME-ON/ELLIPSE (Genetic Associations and Mechanisms in Oncology, Elucidating Loci Involved in
Prostate Cancer Susceptibility))* 4; genetic data for UK Biobank participants were not currently included in this
dataset. Associations with overall prostate cancer were generated from 79,148 prostate cancer cases and 61,106 controls,
aggressive disease from 15,167 aggressive cases and 58,308 controls, and early-onset disease from 6,988 cases and
44,256 controls* 4.

Statistical analysis

We used a 2-sample MR approach to estimate free and total testosterone, and SHBG associations with overall,
aggressive, and early-onset prostate cancer risk, using UK Biobank as our source of genetic instruments for hormones
and PRACTICAL for genetic outcome analyses.

The MR estimation for hormones was conducted using the multiplicative random effects inverse-variance weighted
(IVW) method®. We additionally calculated the I? statistic to assess measurement error in SNP-exposure associations*
and Cochran’s Q statistic for heterogeneity between the MR estimates for each SNP*’. PhenoScanner was used to assess
pleiotropy of the genetic instruments?. As sensitivity analyses, we used the MR residual sum and outlier (MR-PRESSO)
and MR robust adjusted profile score (MR-RAPS) to investigate the role of SNP outliers®, and the weighted median,
MR-Egger and the MR-Egger intercept to investigate horizontal pleiotropy*® . We also used the contamination mixture
method, which assumes a normal distribution of valid instruments around the true causal value, and invalid instruments
are normally distributed around zero in order to account for potentially pleiotropic variants®.

For SHBG, we additionally investigated associations of the cis-SNP with prostate cancer risk, defined as the lead SNP
identified from the exposure dataset in the SHBG gene-coding region. This cis-SNP may be less likely to be affected by
horizontal pleiotropy than trans-SNPs®2. Associations of this single SNP with prostate cancer were assessed using the
Wald ratio.



Statistical software

Blood-based analyses were performed using Stata version 14.1 (Stata Corporation, College Station, TX, USA). MR
analyses were performed using the TwoSampleMR R package (version 0.4.2)% and figures were plotted in R version
3.6.3. All tests of significance were two-sided, and P-values <0.05 were considered statistically significant.




Supplementary Table 1: Sample populations, recruitment and case ascertainment methods

Study Sample population Location Recruitment period Age at_blood Prostate cancer ascertainment method
collection (years)
ATBC Randomised trial of a-tocopherol Finland 1985-1988 50-69 Cancer registry linkage, central review of medical records and specimens
and B-carotene among smokers
BLSA Prospecuve COhO.rt study of the USA 1958-onward 30-84 Self-report with medical record review
physiology of aging
Randomised controlled trial of 8-
CARET carotene and retinyl palmitate in USA 1987-1998 47-77 Self-report with medical record review
heavy smokers and asbestos workers
CHDS Prospective cohort study USA 1959-1966 20-55 Cancer registry linkage
CLUE Prospective cohort study USA 1974-onward 44-87 Cancer registry linkage
. i i Cancer registry linkage; health insurance record linkage; self-report with
EPIC Prospective cohort study Europe 1991-2001 43-76 medical record review
FMC Prospective cohort study Finland 1966-1972 17-80 Cancer registry linkage
HHs NBsBwG  Randomised controlled trial of Finland 1981-1982 40-56 Cancer registry linkage
gemfibrozil
1996-1999 (Blood
HIMS Population-based cohort study Australia collection 2001- 71-87 Cancer registry linkage
2004)
Cohort study of male dentists,
HPFS optometrists, osteopathic physicians, g o 1986 46-87 Self-report with medical record review
podiatrists, pharmacists, and
veterinarians
JACC Prospective cohort study Japan 1988-1990 57-85 Cancer registry linkage
JHCS Prospective cohort study USA 1971-1975 5274 Surveillance of all g(_eneral hospitals on Oahu, confirmed by biopsy/surgery
and cancer registry linkage
. Cohort 1)1990-1992 R Active patient notification from major local hospitals in the study area and
JPHC Prospective cohort study Japan Cohort 2)1993-1995 4Ll linkage with population-based cancer registries.
Janus Prospective cohort study Norway Cancer registry linkage
Janus NBSBWG  Prospective cohort study Norway 1973-onward 33-61 Cancer registry linkage
MCCS Prospective cohort study Australia 1990-1994 40-72 Cancer registry linkage
1993-1996 (Blood
MEC Prospective cohort study USA collection 2001- 48-85 Cancer registry linkage
2006)
MMAS Prospective cohort study of the USA 1987-1989 41-70 Cancer registry linkage
physiology of aging
Combination of a population-based
NSHDC intervention study to decrease Sweden 1985-onward 39-61 Cancer registry linkage

cardiovascular disease and a



population-based monitoring study
of cardiovascular disease

Randomised, placebo-controlled trial Diagnosed as part of trial protocol. Annual digital rectal examinations and

PCPT - - USA 1994-1997 55-83 PSA measurements. Biopsy if abnormal DRE or reported PSA level > 4.0 ng
of finasteride and prostate cancer .
per. End-of-study prostate biopsy
PHS Randomised trial of aspirn and - USA 1982-onward 41-78 Self-report with medical record review
carotene among physicians
Randomised controlled multicentre
PLCO trial for early detection of cancer of USA 1993-2001 55.74 Med.lcal and pathol_ogy record review after screening and self-report with
the prostate, lung, colorectum and medical record review
ovary
RBS Prospective cohort study USA 1984-1986 47-86 Self-report or death certificate, cancer deaths after 1988 were confirmed by
the California Cancer Registry
UK Biobank Prospective cohort study UK 2006-2010 40-69 Cancer registry linkage

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA= The Baltimore Longitudinal Study of Aging; CARET =The Carotene and Retinol Efficacy Trial; CHDS=Child
Health and Development Studies; CLUE=Give Us a Clue to Cancer and Heart Disease; DRE= digital rectal exam; EPIC=European Prospective Investigation into Cancer and Nutrition; FMC=Finnish Mobile Clinic
Health Examination Survey; HHS= Helsinki Heart Study; HIMS=Health In Men Study; HPFS= Health Professionals Follow-up Study; JACC=Japan Collaborative Cohort Study; JPHC= Japan Public Health
Center-based Prospective Study; JHCS= Japan-Hawaii Cancer Study; MCCS=Melbourne Collaborative Cohort Study; MEC= Multiethnic Cohort Study of Diet and Cancer; MMAS=Massachusetts Male Aging
Study; NBSBWG=Nordic Biological Specimen Biobank Working Group; NSHDC=Northern Sweden Health and Disease Cohort; PCPT= Prostate Cancer Prevention Trial; PHS=Physicians' Health Study; PLCO=
Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial; PSA=prostate-specific antigen; RBS=Rancho Bernardo Study



Supplementary Table 2: Criteria used by individual studies to match case patients and control subjects

Study Case:control ratio  Age at recruitment  Date of Time of blood Other matching criteria
recruitment draw
ATBC 1:2 +ly +28 days Trial intervention group, study centre
BLSA* 1:1 +6 mo Follow-up time
CARET 1:1 5y Month from +2h Study centre, ethnicity
enrolment to blood
draw, year of
randomisation
CHDS 1:2 +ly Ethnicity
CLUE 1:2 tly +3 weeks Ethnicity
EPIC phases 1-4 1:1 except for 6 mo *1h Recruitment centre, time between
Umea centre (1:2) blood draw and last food or drink
consumption, follow-up time
EPIC- Norfolk 1:2 3y +3 mo Follow-up time
FMC 1:2 Nearest available +1 mo Municipality
HHS NBSBWG 1:4 2y +2 mo Study centre
HIMS* 1:4 +ly +1 y date of blood collection
Fasting status, diabetes, controls
must be ‘alive and at risk' beyond the
case's date of diagnosis
HPFS 11 Year of birth+1y  Exact year Midnight-9 am; 9  PSA test before blood draw, season.
am-12 pm; 12 control subjects had at least one PSA
pm-4 pm; and 4 test after the date of blood draw
pm-—midnight
JACC 1:3 As close as Recruitment area
possible
JHCS 1:1 Same age Same month or Same hour
year
JPHC 1:2 3y +60 days +3h Municipality, duration of fasting at
blood collection (£3 h)
Janus 1:3 +ly +6 mo
Janus NBSBWG 1:4 2y +6 mo County of residence and Red Cross
blood donor status (Oslo)
MCCS* 1:3 5y 2y Assay batch, country of birth
MEC 1:2 tly +6 mo +2h Geographic site, ethnicity, fasting
status (<6, 6-7, 8-9, 10+ hours)
MMAS* 1:4 2y 2y Ethnicity
NSHDC 1:2 +6 mo +2 mo County of residency
PCPT 1:1 As close as As close as PCPT treatment arm (placebo only).
possible possible All non-whites controls were

sampled and then backfilled with
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PHS 1:2 +ly

PLCO 11 5y Exact year

RBS 1:3 2y +18 mo +2h
UK Biobank* 1:4 +18 mo +18 mo +2h

whites to achieve frequency
matching on age and family history.
Controls were required to have
completed end of study biopsy
procedure.

Had not had a total or partial
prostatectomy and smoking status

Follow-up time
Race and smoking status

No more than 2 hours difference in
time since last meal, ethnicity

*Used a case—cohort design that was subsequently converted into nested case—control design.

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA= The Baltimore Longitudinal Study of Aging;
CARET =The Carotene and Retinol Efficacy Trial; CHDS=Child Health and Development Studies; CLUE=Give Us a Clue to Cancer and Heart
Disease; DRE= digital rectal exam; EPIC=European Prospective Investigation into Cancer and Nutrition; FMC= Finnish Mobile Clinic Health
Examination Survey; HHS= Helsinki Heart Study; HIMS=Health In Men Study; HPFS= Health Professionals Follow-up Study; JACC= Japan
Collaborative Cohort Study; JPHC= Japan Public Health Center-based Prospective Study; JHCS= Japan-Hawaii Cancer Study;
MCCS=Melbourne Collaborative Cohort Study; MEC= Multiethnic Cohort Study of Diet and Cancer; MMAS=Massachusetts Male Aging
Study; NBSBWG=Nordic Biological Specimen Biobank Working Group; NSHDC=Northern Sweden Health and Disease Cohort; PCPT=
Prostate Cancer Prevention Trial; PHS=Physicians' Health Study; PLCO= Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial;

PSA=prostate-specific antigen; RBS=Rancho Bernardo Study.
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Supplementary Table 3: Assay methods and geometric mean biomarker concentrations by study

Estimated free

Testosterone (nmol/L) SHBG (nmol/L) testosterone
(pmol/L)
Study Method CV % ('\g‘éj‘)” Method CV % ('\gg” Mean (SD)
R Case ERIA 557 21(7.5) IRMA 427 87(29)  228(62)
Control 21(6.5) 90(31) 225(55)
BLSA Case NE RIA 33645  15(3.9) NE RIA 18225 80(25)  178(56)
Control 16(3.7) 85(27) 171(52)
CARET Case ERIA 1-128 14(5) IRMA 278 30(13)  313(88)
Control 15(5.6) 30(13)  331(101)
CHDS Case ERIA 0-11¢ 23(8.2) IA 4-6¢ 35(14)  504(168)
Control 24(8.5) 36(15)  505(174)
CLUE Case RIA g 16(6.9) RIA N/A 48(34)
Control 16(8.9) 47(24)
Case NE RIA 108-14.8"  17(7.4) IRMA 7.7-122"  45(20)  309(138)
EPICPhase 1 hirol 17(7) 47021)  294(123)
Case ECIA 2761 16(5.8) ECIA 20-270  54(22)  244(73)
EPICPhase2 ¢ irol 16(5.7) 56(24)  239(68)
Case ECIA 1893t  16(5.5) ECIA 1534t 50(20)  259(77)
EPICPhase 3/4 = irol 16(5.9) 52(22)  255(77)
Case ECIA 711205 16(4.9) ECIA 46575  43(14)  295(86)
EPIC Norfolk = trol 17(5.7) 47(19)  296(91)
. Case NE RIA 45728 25(9.9) IMF 6.6-870  56(24)  408(140)
Control 25(9.7) 56(25)  406(163)
LS Case NE RIA 5513  21(5.9) IMF 131015  57(28)  328(91)
Control 21(6.7) 56(27)  328(102)
LIS Case LC-MS/MS <6t 13(4.4) IA <7t 41(15)  232(67)
Control 13(4.9) 43(16)  228(77)
LPES Case ECIA <501 17(6.2) IRMA <ILSY T4(5l)  242(143)
Control 17(5.9) 74(51)  238(137)
IAGC Case NE RIA 5-12" 17(4.6) IRMA 56-69°  44(18)  300(86)
Control 16(4.7) 47(16)  278(78)
i Case ERIA 5-159 20(6.1)
Control 20(7.5)
Janus Case ERIA 551308 23(7) IMF 5-158 52(23)  395(134)
NBSBWG Control 24(8.2) 54(26)  405(158)
JHCS Case E RIA 5-158 19(7.4) Precipitation 5-158 39(12)
Control 19(7.9) 39(13)
PHE Case ECIA 1-38 16(5.4) IRMA 2.88 50(18)  263(73)
Control 17(5.5) 50(17)  266(78)
MCCS Case ECIA 16" 16(5.1) IA 67 40(15)  304(84)
Control 16(5.6) 39(15)  310(96)
MEC Case ERIA 357 20(8) ECIA 3t 38(16)  393(137)
Control 20(7.6) 39(16)  390(136)
MMAS Case ERIA 46725  18(5.9) Filtration assay ~ 8-10.9°  34(18)  385(151)
Control 17(5.8) 34(16)  377(138)
NSHDC Case N/S 22(8.1) IRMA N/S 46(20)  395(161)
Control 21(9.3) 45(20)  390(169)
bCPT Case ECIA 76-11.95  13(4.7) ECIA 5.2-1225 39(15)  245(74)
Control 13(4.5) 39(16)  242(71)
oHS Case NE RIA 8.7" 17(9.1) IRMA 8.9t 23(12)  455(320)
Control 17(6.2) 24(13)  433(163)
oLCo Case NE RIA 14* 18(7.9) IRMA 18" 48(24)  299(119)
Control 18(8.7) 49(23)  292(122)
RBS Case ERIA 41-10°  11(4)
Control 11(4.1)
. Case 37835  12(35) 5.2-575  42(16)  209(58)
UK Biobank o ECIA 12(3.8) ECIA 43(18)  208(61)

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA= The Baltimore Longitudinal Study of Aging; CARET =The Carotene and
Retinol Efficacy Trial; CHDS=Child Health and Development Studies; CIA=chemiluminescence immunoassay; CLUE=Give Us a Clue to Cancer and Heart Disease;
CV=coefficient of variation; E RIA=extraction radioimmunoassay; ECIA= electrochemiluminescence immunoassay; EPIC=European Prospective Investigation into Cancer
and Nutrition; FMC= Finnish Mobile Clinic Health Examination Survey; HHS=Helsinki Heart Study; HIMS=Health In Men Study; HPFS= Health Professionals Follow-up
Study; IA=immunoassay; IMF=immunofluorometry; IRMA= immunoradiometric assay; JACC= Japan Collaborative Cohort Study; JPHC= Japan Public Health Center-
based Prospective Study; JHCS= Japan-Hawaii Cancer Study; LC-MS/MS= Liquid chromatography-tandem mass spectrometry; MCCS=Melbourne Collaborative Cohort
Study; MEC=Multiethnic Cohort Study of Diet and Cancer; MMAS=Massachusetts Male Aging Study; NBSBWG=Nordic Biological Specimen Biobank Working Group;
NE RIA=non-extraction radioimmunoassay; NSHDC=Northern Sweden Health and Disease Cohort; PCPT= Prostate Cancer Prevention Trial; PHS=Physicians' Health
Study; PLCO= Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial; RBS=Rancho Bernardo Study; SD=standard deviation.

* Not specified

 Intra-assay

1 Inter-assay

8Intra-and inter-assay range



Supplementary Table 4: Prostate cancer characteristics in participating EHNBPCCG studies

Years blood collection to . . . . - . . . Prostate
dia is. % Age at diagnosis, % Year of diagnosis, % Aggressive disease*, % Disease stageT, % Disease grade}, % cancer
gnosis, %
Study death, %
<55 1995
<5 years 5+ years years >55 years pre 1995 onwards No Yes Unknown? Localized Advanced Unknown? Low High Unknown? Yes
ATBC 84 (72) 32 (28) 6 (5) 110 (95) 116 (100) 0(0) 49 (43) 66 (57) 1(1) 71 (61) 45 (39) 0(0) 90 (80) 22 (20) 4(3) 59 (51)
BLSA 17 (15) 95 (85) 4(4) 108 (96) 76 (68) 36 (32) 38 (72) 15 (28) 59 (53) 42 (79) 11 (21) 59 (53) 77 (87) 12 (13) 23 (21) 18 (16)
CARET 247 (83) 51 (17) 12 (4) 286 (96) 132 (44) 166 (56) 200 (76) 64 (24) 34 (11) 189 (72) 75 (28) 34 (11) 246 (88) 34 (12) 18 (6) 33(11)
CHDS 0(0) 322 (100) 21(7) 301 (93) 142 (44) 180 (56) 249 (91) 26 (9) 47 (15) 229 (80) 57 (20) 36 (11) 299 (99) 4(1) 19 (6) 32 (10)
CLUE 37 (40) 56 (60) 1(1) 92 (99) 93 (100) 0(0) 37 (51) 35 (49) 21 (23) 46 (73) 17 (27) 30 (32) 65 (89) 8(11) 20 (22) 29 (31)
EPIC phase 1 471 (77) 141 (23) 38 (6) 574 (94) 6(1) 606 (99) 239 (57) 180 (43) 193 (32) 291 (69) 130 (31) 191 (31) 402 (89) 51 (11) 159 (26) 141 (23)
EPIC phase 2 75 (13) 497 (87) 28 (5) 544 (95) 0 (0) 572 (100) 260 (68) 124 (32) 188 (33) 318 (76) 102 (24) 152 (27) 371 (88) 50 (12) 151 (26) 85 (14)
EPIC phase 1,603
3/4 15 (1) 1,588 (99) 64 (4) 1,539 (96) 0(0) (100) 676 (70) 285 (30) 642 (40) 815 (76) 260 (24) 528 (33) 972 (87) 140 (13) 491 (31) 114 (7)
EPIC-Norfolk 10 (13) 65 (87) 0(0) 75 (100) 0(0) 75 (100) 0(0) 33 (100) 41 (55) 52 (75) 17 (25) 6(8) 5(71) 2(29) 68 (91) 28 (33)
FMC 22 (13) 144 (87) 8(5) 158 (95) 166 (100) 0(0) 0(0) 57 (100) 109 (66) N/A N/A 166 (100) N/A N/A 166 (100) 70 (42)
HHS
NBSBWG 6(7) 78 (93) 7(8) 77(92) 64 (76) 20 (24) 0(0) 25 (100) 59 (70) 41 (62) 25 (38) 18 (21) N/A N/A 84 (100) 0(0)
HIMS 212 (66) 109 (34) 0(0) 321 (100) 0(0) 321 (100) 0(0) 36 (100) 285 (89) N/A N/A 321 (100) N/A N/A 321 (100) 36 (11)
HPFS 564 (83) 118 (17) 46 (7) 636 (93) 85 (12) 597 (88) 503 (83) 102 (17) 77 (11) 608 (95) 32 (5) 42 (6) 552 (91) 54 (9) 76 (11) 80 (12)
JACC 18 (45) 22 (55) 0(0) 40 (100) 22 (55) 18 (45) 0(0) 2 (100) 38 (95) N/A N/A 40 (100) N/A N/A 40 (100) 0(0)
JHCS 1988 28 (29) 70 (71) 1(1) 97 (99) 98 (100) 0(0) 0(0) 32 (100) 66 (67) 51 (53) 45 (47) 2(2) N/A N/A 98 (100) 0(0)
JHCS 1996 16 (12) 122 (88) 0(0) 138 (100) 138 (100) 0(0) 0(0) 29 (100) 109 (79) 96 (70) 42 (30) 0 (0) N/A N/A 138 (100) 0(0)
JPHC 39 (19) 162 (81) 2(1) 199 (99) 7@13) 194 (97) 16 (23) 53 (77) 132 (66) 108 (72) 43 (28) 50 (25) 47 (76) 15 (24) 139 (69) 3(1)
Janus 13 (22) 47 (78) 1(2) 59 (98) 60 (100) 0(0) N/A N/A 60 (100) N/A N/A 60 (100) N/A N/A 60 (100) 0(0)
Janus
NBSBWG 17 (3) 520 (97) 50 (9) 487 (91) 445 (83) 92 (17) N/A N/A 537 (100) N/A N/A 537 (100) N/A N/A 537 (100) 0(0)
MCCS 229 (41) 328 (59) 27 (5) 530 (95) 86 (15) 471 (85) 415 (76) 129 (24) 13 (2) 498 (91) 52 (9) 7(1) 469 (86) 74 (14) 14 (3) 109 (18)
MEC 434 (94) 30 (6) 6(1) 458 (99) 0 (0) 464 (100) 0(0) 49 (100) 415 (89) N/A N/A 464 (100) 442 (100) 1(0) 21 (5) 49 (11)
MMAS 32 (20) 131 (80) 12 (7) 151 (93) 47 (29) 116 (71) N/A N/A 163 (100) N/A N/A 163 (100) 86 (100) 0(0) 77 (47) 3(2)
NSHDC 141 (37) 243 (63) 31(8) 353 (92) 18 (5) 366 (95) 258 (77) 75 (23) 51 (13) 305 (80) 75 (20) 4(1) 287 (90) 31 (10) 66 (17) 0(0)
1,028
PCPT 238 (23) 794 (77) 0(0) 1,032 (100) 4(0) (100) 929 (95) 53 (5) 50 (5) 988 (98) 17 (2) 27(3) 958 (95) 49 (5) 25(2) 4(0)
PHS 66 (30) 153 (70) 11 (5) 208 (95) 219 (100) 0(0) 130 (63) 76 (37) 13 (6) 167 (78) 46 (22) 6(3) 184 (91) 18 (9) 17 (8) 67 (30)
PLCO 648 (89) 79 (11) 0(0) 728 (100) 0(0) 728 (100) 522 (89) 66 (11) 0(0) 636 (89) 79 (11) 0(0) 681 (95) 35(5) 1(0) 30 (4)
RBS 36 (35) 68 (65) 1(1) 103 (99) 64 (62) 40 (38) 0 (0) 21 (100) 82 (80) N/A N/A 104 (100) N/A N/A 104 (100) 22 (21)
5,531
UK Biobank 3,707 (67) 1,824 (33) 252 (5) 5,279 (95) 0(0) (100) 0(0) 189 (100) 5,342 (97) N/A N/A 5,531 (100) N/A N/A 5,531 (100) 313 (6)

“Aggressive disease was defined as Gleason Score 8+, death from prostate cancer, metastatic disease, or PSA>100 ng/mL. Non-aggressive disease is defined as Gleason score <8 and non-metastatic disease.
TStage of disease was defined as follows: localised if TNM was T2 or lower with no reported lymph node involvement or metastases, stage Il or lower, or equivalent (ie, a tumour that does not extend beyond the prostate capsule); advanced if TNM stage was T3 or T4 and/or

N1+ and/or M1, stage Il or 1V, equivalent (ie, a tumour extending beyond the prostate capsule and/or lymph node involvement and/or distant metastases), or unknown.
tHistological grade was categorised as low-intermediate grade (Gleason sum <8 or cases coded as well, moderately, or poorly differentiated), high grade (Gleason sum 8+ or cases coded as undifferentiated), or unknown.
Percentage value is for those with known disease characteristics.

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA= The Baltimore Longitudinal Study of Aging; CARET =The Carotene and Retinol Efficacy Trial; CHDS=Child Health and Development Studies; CLUE=Give Us a Clue to

Cancer and Heart Disease; EHNBPCCG=Endogenous Hormones, Nutritional Biomarkers and Prostate Cancer Collaborative Group; EPIC=European Prospective Investigation into Cancer and Nutrition; FMC= Finnish Mobile Clinic Health Examination Survey; HHS=
Helsinki Heart Study; HIMS=Health In Men Study; HPFS= Health Professionals Follow-up Study; JACC= Japan Collaborative Cohort Study; JPHC= Japan Public Health Center-based Prospective Study; JHCS= Japan-Hawaii Cancer Study; MCCS=Melbourne

Collaborative Cohort Study; MEC=Multiethnic Cohort Study of Diet and Cancer; MMAS=Massachusetts Male Aging Study; NBSBWG=Nordic Biological Specimen Biobank Working Group; NSHDC=Northern Sweden Health and Disease Cohort; PCPT= Prostate Cancer
Prevention Trial; PHS=Physicians' Health Study; PLCO= Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial; PSA=prostate-specific antigen; RBS=Rancho Bernardo Study.
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Supplementary Table 5: Partial correlation coefficients of circulating biomarkers in prostate cancer controls*

IGF-1 IGF-l IGFBP-1 IGFBP-2 IGFBP-3 O sHBg  ['ee PSA
testosterone testosterone
IGF-I 1
IGF-I1 0.42b 1
IGFBP-1 0.14° 0.43° 1
IGEBP-2 0.24P 0.54P 0.71b 1
IGFBP-3 0.50P 0.45P -0.13° -0.16° 1
Total testosterone | 0.022 -0.21° 0.20P 0.052 -0.09° 1
SHBG -0.20° -0.27° 0.03 0.03 -0.21° 0.49b 1
Free testosterone 0.17° -0.04 0.21b 0.03 0.07° 0.77° -0.17° 1
PSA -0.03¢2 -0.004 0.048 0.06° 0.01 0.08° -0.04° 0.11° 1

* Biomarkers were log-transformed and adjusted for age (5-year groups) and BMI (<25, 25-27.4, 27.5-29.9, 30+ kg/m?, unknown)

ap <0.05
b P <0.001

Abbreviations: IGF=insulin-like growth factor; IGFBP=insulin-like growth factor binding protein; PSA=prostate-specific antigen; SHBG=sex hormone binding globulin
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Supplementary Table 6: Risks of overall, aggressive and early-onset prostate cancer per 80% tile increment in biomarker concentrations in the EHNBPCCG
studies

Overall prostate cancer Aggressive prostate cancer* Early-onset prostate cancer}
OR per 80%tile OR per 80%tile OR per 80%tile
Cases/Controls  increment (95% CI)  Prend Cases/Controls  increment (95% CI)  Prend Cases/Controls increment (95% CI)  Puend
Free testosterone  14112/34347 1.09 (1.02, 1.16) 0.01 1756/3327 0.88 (0.73, 1.07) 0.22 588/1579 1.41 (1.02, 1.95) 0.04
Total testosterone  14944/36752 0.91 (0.86, 0.97) 0.003 1870/3527 0.87 (0.73, 1.04) 0.12 611/1665 0.94 (0.70, 1.26) 0.68
SHBG 14474/35038 0.80 (0.76, 0.86) <0.0001 1835/3419 0.91 (0.76, 1.11) 0.36 605/1611 0.64 (0.46, 0.90) 0.01

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status, marital status, education status, racial/ethnic group, and diabetes
status. The categorical variables representing the study-specific fifths of the biomarker concentrations was replaced with a continuous variable that was scored as 0, 0.25, 0.5, 0.75, and 1; because the mid-points of
the lowest and highest fifths are the 101" and 90t percentiles of the study-specific biomarker concentrations, a unit increase in this variable can be taken to represent an 80 percentile increase in the biomarker study-
specific concentration.

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA>100 ng/mL.
TEarly-onset defined as diagnosed < 55 years.

Abbreviations: BMI=body mass index; Cl=confidence interval; EHNBPCCG=Endogenous Hormones, Nutritional Biomarkers and Prostate Cancer Collaborative Group; OR=0dds ratio; PSA=prostate-specific
antigen; SHBG=sex hormone—binding globulin.
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Supplementary Table 7: Risks of overall, aggressive and early-onset prostate cancer per study-specific 1 SD
increment in biomarker concentrations with mutual adjustment, among cases and their matched controls in
EHNBPCCG studies

Overall prostate cancer Aggressive prostate cancer* Early-onset prostate cancerf

Cases Cases/ Cases/

/Controls OR (95% CI) Ptrend Controls OR (95% CI) Ptrend Controls OR (95% CI) Ptrend
Free testosterone alone 14112/34347 1.03 (1.01, 1.05) 0.01 1756/3327  0.96 (0.90, 1.03) 0.29 588/1579 1.08 (0.98, 1.19) 0.13
Adjusted for IGF-1 11885/29261 1.03 (1.00, 1.05) 0.03 1349/2607  0.95 (0.87, 1.03) 0.20 453/1228 1.10 (0.99, 1.23) 0.08
Adjusted for IGF-11 3645/4027 1.06 (1.01, 1.12) 0.02 524/546 1.00 (0.86, 1.16) 0.97 98/102 1.16 (0.81, 1.67) 0.42
Adjusted for IGFBP-1 2986/4274 1.06 (1.00, 1.11) 0.05 531/626 1.05(0.91, 1.22) 0.51 100/104 1.14 (0.80, 1.63) 0.46
Adjusted for IGFBP-2 3133/3130 1.08 (1.02, 1.15) 0.01 4421442 1.09 (0.93, 1.27) 0.29 85/85 1.23(0.83,1.82) 0.31
Adjusted for IGFBP-3 6505/8472 1.06 (1.02, 1.10) 0.003 1035/1444  1.02 (0.92, 1.13) 0.67 201/272 1.38 (1.10, 1.73) 0.01
Total testosterone alone 14944/36752  0.96 (0.94, 0.99) 0.0009 1870/3527  0.95 (0.89, 1.01) 0.09 611/1665 0.96 (0.87, 1.07) 0.48
Adjusted for IGF-1 12344/31008  0.97 (0.95, 0.99) 0.009 1384/2712  0.93 (0.87, 1.01) 0.07 473/1307 1.00 (0.89, 1.12) 0.98
Adjusted for IGF-11 3649/4032 0.99 (0.94, 1.04) 0.62 525/548 0.99 (0.86, 1.14) 0.90 99/103 1.19 (0.80, 1.76) 0.39
Adjusted for IGFBP-1 2990/4280 0.97 (0.92, 1.02) 0.26 532/628 1.04 (0.91, 1.19) 0.55 101/105 1.13 (0.78, 1.65) 0.51
Adjusted for IGFBP-2 3137/3134 0.99 (0.94, 1.05) 0.80 443/443 1.08 (0.93, 1.26) 0.32 86/86 1.29 (0.83, 2.01) 0.26
Adjusted for IGFBP-3 6553/8521 1.00 (0.97, 1.04) 0.91 1048/1458  1.00 (0.91, 1.09) 0.98 202/273 1.39 (1.10, 1.76) 0.01
SHBG alone 14474/35038  0.91 (0.89, 0.93) <0.0001 1835/3419  0.97 (0.91, 1.04) 0.40 605/1611 0.83 (0.74, 0.95) 0.005
Adjusted for IGF-1 12077/29665  0.91 (0.89, 0.94) <0.0001 1388/2658  0.98 (0.91, 1.06) 0.58 468/1254 0.83 (0.72, 0.96) 0.01
Adjusted for IGF-11 3711/4094 0.92 (0.87,0.97) 0.0012 541/563 0.99 (0.87, 1.13) 0.89 104/108 1.20 (0.76, 1.88) 0.44
Adjusted for IGFBP-1 3053/4347 0.90 (0.85, 0.95) 0.0001 548/645 1.02 (0.89, 1.16) 0.79 106/110 1.12 (0.71, 1.76) 0.63
Adjusted for IGFBP-2 3198/3195 0.90 (0.85, 0.96) 0.0008 459/459 0.99 (0.84, 1.15) 0.86 91/91 1.31(0.74, 2.33) 0.36
Adjusted for IGFBP-3 6662/8649 0.93 (0.90, 0.97) 0.0006 1075/1489  1.00 (0.91, 1.10) 0.98 214/285 1.03 (0.79, 1.36) 0.81
Adjusted for total
testosterone 14159/34689  0.90 (0.87, 0.92) <0.0001 1756/3327  1.01(0.93, 1.10) 0.73 591/1599 0.77 (0.66, 0.90) 0.001

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status,
marital status, education status, racial/ethnic group, and diabetes status. Estimates were mutually adjusted for biomarkers per study-specific 1 SD
entered as a continuous variable.

Abbreviations: BMI=body mass index; Cl=confidence interval; EHNBPCCG=Endogenous Hormones, Nutritional Biomarkers and Prostate
Cancer Collaborative Group; IGF=insulin-like growth factor; IGFBP=insulin-like growth factor binding protein; OR=0dds ratio; SD=standard
deviation.

15



Supplementary Table 8: Risks of overall prostate cancer in relation to biomarkers, stratified by other study-specific median biomarker concentrations in
EHNBPCCG studies

Free testosterone Total testosterone SHBG
Cases/ Cases/ Cases/
controls OR (95 % CI) Phet controls OR (95 % CI) Phet controls OR (95 % CI) Phet
Free testosterone < Median
Median +
Total testosterone < Median 7172/17152  0.92 (0.88, 0.96)
Median + 6940/17195  0.90 (0.87,0.92) 0.24
SHBG < Median 7379/17169  1.03(0.99, 1.07)
Median + 6733/17178 0.97 (0.94, 1.00) 0.01
IGF-1 < Median 5467/14419  1.05(1.02, 1.09) 5677/15316  0.96 (0.93, 0.99) 5559/14602  0.90 (0.87,0.93)
Median + 6384/14682 1.01(0.98,1.05) 0.09 6632/15528 0.97 (0.94,1.00) 0.76 6479/14902  0.92 (0.89, 0.95) 0.42
IGF-1 < Median 1660/1972  1.08 (1.00, 1.16) 1662/1974  0.96 (0.90, 1.03) 1689/2004 0.89 (0.83, 0.95)
Median + 1976/2045  1.05(0.98,1.12) 0.53 1978/2048  1.02(0.95,1.09) 0.23 2013/2080 0.97 (0.90, 1.04) 0.08
IGFBP-1 < Median 1276/1899  1.04 (0.96, 1.13) 1277/1902  1.00 (0.92, 1.09) 1304/1923 0.96 (0.88, 1.05)
Median + 1703/2328  1.07(1.00,1.14) 059 1706/2331  0.95(0.89,1.01) 0.31 1742/2377 0.86 (0.81, 0.92) 0.04
IGFBP-2 < Median 1508/1616  1.08 (1.00, 1.17) 1508/1620  1.00 (0.92, 1.08) 1544/1644 0.90 (0.82, 0.98)
Median + 1619/1511  1.07(0.99,1.16) 0.91 1623/1511  0.97(0.90,1.04) 0.61 1648/1548 0.90 (0.84, 0.96) 0.97
IGFBP-3 < Median 3136/4218  1.08 (1.02, 1.14) 3163/4248  0.98(0.93, 1.03) 3214/4309 0.91 (0.87, 0.95)
Median + 3332/4193  1.05(1.00,1.10) 0.37 3352/4212  1.01(0.96,1.07)  0.32 3407/4278 0.96 (0.90, 1.01) 0.17

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status, marital status, education status,
racial/ethnic group, and diabetes status.

Abbreviations: BMI=body mass index; Cl=confidence interval; EHNBPCCG=Endogenous Hormones, Nutritional Biomarkers and Prostate Cancer Collaborative Group;
IGF=insulin-like growth factor; IGFBP=insulin-like growth factor binding protein; OR=0dds ratio; SD=standard deviation; SHBG=sex hormone binding globulin.
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Supplementary Table 9: Risks of aggressive prostate cancer in relation to biomarkers, stratified by other study-specific median biomarker concentrations in
EHNBPCCG studies

Free testosterone Total testosterone SHBG
Cases/ Cases/ Cases/
controls OR (95 % CI) Phet controls OR (95 % CI) Phet controls OR (95 % CI) Phet

Free testosterone < Median

Median +
943/1704 1.05 (0.93, 1.18)

813/1623 0.96 (0.87, 1.05) 0.08

Total testosterone < Median

Median +
SHBG < Median 890/1657 1.07 (0.94, 1.21)

Median + 866/1670 0.87 (0.79, 0.95) 0.01
IGE-I < Median 658/1322 0.95 (0.85, 1.07) 676/1383 0.91 (0.82,1.01) 678/1345 0.93 (0.84, 1.02)

Median + 691/1285 0.95 (0.86, 1.05) 0.72  708/1329 0.96 (0.86, 1.07) 041 710/1313 1.04 (0.92, 1.16) 0.33
IGE-1I < Median 261/261 1.09 (0.88, 1.36) 262/262 1.02 (0.84,1.24) 268/266 0.99 (0.84,1.17)

Median + 263/285 0.94 (0.78, 1.14) 0.33  263/286 0.97 (0.80, 1.18) 1 273/297 1.01 (0.82, 1.24) 0.73
IGFBP-1 < Median 217/280 1.08 (0.84, 1.38) 217/281 1.22(0.97,1.54) 227/285 1.23(1.00, 1.51)

Median + 314/346 1.03(0.87, 1.22) 0.6 315/347 0.93 (0.79, 1.10) 0.06 321/360 0.85 (0.71, 1.02) 0.01
|GFBP-2 < Median 214/221 1.14 (0.93, 1.40) 214/222 1.09 (0.87, 1.36) 2271227 0.93(0.70, 1.24)

Median + 228/221 1.01 (0.81, 1.26) 0.17 229/221 1.00(0.82,1.21) 0.3 232/232 0.94 (0.78, 1.14) 0.83
|GFBP-3 < Median 548/770 1.01 (0.87, 1.16) 556/778 0.99 (0.88, 1.11) 567/792 0.99 (0.89, 1.11)

Median + 4871674 1.04 (0.90, 1.19) 0.56 492/680 1.01(0.88,1.16) 0.33  508/697 1.00 (0.86, 1.17) 0.44

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status, marital status,
education status, racial/ethnic group, and diabetes status.

Abbreviations: BMI=body mass index; Cl=confidence interval; IGF=insulin-like growth factor, EHNBPCCG=Endogenous Hormones, Nutritional Biomarkers
and Prostate Cancer Collaborative Group; IGFBP=insulin-like growth factor binding protein; OR=0dds ratio; SD=standard deviation; SHBG=sex hormone-
binding globulin.
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Supplementary Table 10: Trait associations with the SHBG cis-SNP*

SNP Positive association
Testosterone
Impedance of arm left
Impedance of arm right

SHBG (rs1799941) Vascular or heart problems diagnosed by doctor: high
blood pressure
Impedance of whole body
Self-reported hypertension

*Using PhenoScanner resource (P threshold=5 x 108)%.2, Associations are orientated such that the effect allele is positively associated with protein expression.

Abbreviations: SHBG=sex hormone-hinding globulin.
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Supplementary Table 11: Association of free testosterone SNPs used in 2-sample Mendelian randomization analyses with prostate cancer

Association parameters with free

testosterone

Association parameters with overall

prostate cancer

Association parameters with

aggressive prostate cancer

Association parameters with early-
onset prostate cancer

Effect  Other
SNP Chr__ Position Consequence Nearest gene allele allele Beta SE P-value Beta SE P-value Beta SE P-value Beta SE P-value
1s72664935 1 32274901 intron SPOCD1 Cc T 0.019  0.003 1.70E-09 0.0154 0.0086 0.07481 0.0046 0.0148 0.7543 0.0039 0.0216 0.8554
rs71519251 1 163251833 intron NUF2 A G 0.024  0.004 1.50E-09 -0.0203 0.0105 0.05285 -0.0109 0.018 0.5456 -0.0245 0.0264 0.3545
rs35737316 1 204161534 - - T c 0.04 0.004 4.70E-32 0.0017 0.0093 0.8552 -0.0075 0.0161 0.6427 -3.00E-04 0.0231 0.9886
rs13028479 2 11712075 intron GREB1 G T 0.031  0.003 2.70E-24 0.0143 0.0087 0.1017 0.0079 0.0151 0.5989 0.0089 0.0218 0.6823
rs829593 2 30641234 intergenic RP11-182E7.1 G A 0.018  0.003 1.50E-08 -0.0014 0.009 0.876 -0.0072 0.0155 0.6439 -0.0148 0.0224 0.5082
152438086 2 105871129  downstream AC012360.1 G A 0.022  0.003 6.90E-13 0.0202 0.0091 0.02634 0.0196 0.0155 0.2071 0.0229 0.023 0.32
rs6718154 2 180497923 intron ZNF385B T c 0.032  0.003 1.20E-22 0.0011 0.0088 0.8978 -0.0077 0.0152 0.6111 0.0153 0.0219 0.4834
152011425 2 234627608  missense UGT1A4 T G 0.05 0.006 6.40E-20 0.0117 0.0147 0.4278 0.0054 0.0254 0.8299 0.0047 0.0365 0.8976
151112195 3 24085166 intergenic CRIP1P2 G A 0.018  0.003 4.70E-10 -0.003 0.0082 0.7172 0.009 0.014 0.523 -0.0183 0.0204 0.37
159824196 3 28807441 intron RBMS3 T G 0.026  0.003 4.10E-16 0.0096 0.009 0.2893 0.0075 0.0155 0.6296 0.0202 0.0226 0.3711
rs3821866 3 53805577 intron CACNA1D G C 0.022  0.003 4.10E-14 -0.0052 0.0084 0.5324 0.0131 0.0145 0.3646 0.0211 0.0211 0.3172
rs10510939 3 65507808 intron MAGI1 Cc T 0.017  0.003 1.60E-08 0.0066 0.0083 0.4294 -0.0101 0.0143 0.4791 0.0135 0.0207 0.5155
rs34040779 3 107235109 intergenic CD200R1L T c 0.035  0.006 2.20E-09 0.0794 0.0158 4.58E-07 0.0587 0.0271 0.03022 0.1415 0.0413 0.000613
154678408 3 138053187  upstream NME9 G A 0.026  0.003 7.60E-17 -0.0082 0.0088 0.3522 -0.0184 0.0151 0.2232 0.0059 0.0221 0.791
rs61762319 3 154801978  missense MME G A 0.05 0.009 2.70E-08 0.0219 0.0355 0.5377 -0.0224 0.0612 0.7146 -0.0134 0.089 0.8807
17679843 4 22028079 intron RP11-17E2.2 G Cc 0.05 0.005 3.80E-22 0.0095 0.0143 0.5054 -0.0025 0.0248 0.9207 0.0182 0.0353 0.6055
RP13-
54274916 4 69988378 upstream 644M16.1 C T 0.017  0.003 3.20E-09 -0.0055 0.0081 0.4964 -0.0122 0.014 0.3851 0.0031 0.0202 0.8798
rs17254118 4 103651441  intron MANBA C T 0.109  0.011 5.10E-24 0.0206 0.0371 0.5788 0.0323 0.0641 0.6149 0.1764 0.0894 0.04832
CTD-
1s72774885 5 95840231 intron 2337A12.1 C T 0.027  0.004 3.50E-10 -0.0202 0.013 0.1186 -0.0231 0.0224 0.302 -0.0412 0.0325 0.2054
15950716 5 135680540 intron TRPC7 A G 0.034  0.004 3.10E-14 0.0122 0.012 0.3126 -0.002 0.0207 0.921 0.0181 0.0295 0.5385
152961853 5 165932048 intergenic HMP19 C T 0.019  0.003 3.20E-10 0.01 0.0087 0.2517 0.0253 0.0149 0.08851 0.0156 0.0218 0.4751
rs34192788 6 17416258 intron CAP2 T A 0.02 0.003 4.20E-09 0.0175 0.0095 0.06431 0.0285 0.0161 0.07553 0.0172 0.0238 0.4711
5204995 6 32154285 intron PBX2 A G 0.027  0.003 3.20E-13 0.0502 0.0096 1.76E-07 0.0622 0.0166 0.0001741  0.0557 0.0232 0.01645
rs11751920 6 34655818 intron C60orf106 G c 0.061 0.01 4.60E-09 -0.0516 0.0301 0.08581 -0.075 0.0508 0.14 -0.0742 0.0754 0.3256
7454964 6 52728059 intron GSTA11P T c 0.017  0.003 1.80E-08 -0.001 0.0081 0.8981 0.0199 0.014 0.1552 -0.0043 0.0202 0.8332
159322822 6 105369598 intron LIN28B-AS1 C T 0.049  0.003 2.10E-52 0.0078 0.0085 0.3532 -0.0211 0.0145 0.1458 0.0208 0.0209 0.3216
52184968 6 126760994 intergenic RP11-394G32 C T 0.02 0.003 9.10E-11 0.0094 0.008 0.2435 0.0028 0.0138 0.839 -0.041 0.02 0.04085
159986829 7 15019259 upstream DGKB A G 0.056  0.003 2.80E-76 0.0011 0.0085 0.8949 0.0172 0.0145 0.2365 0.007 0.0211 0.7408
rs10279715 7 40870935 intron SUGCT A G 0.022  0.003 3.10E-13 0.0412 0.0082 4.87E-07 0.0459 0.014 0.001002 0.0431 0.0204 0.03434
rs55795858 7 146123500 intron CNTNAP2 C T 0.018  0.003 1.50E-08 -0.0039 0.0094 0.6779 -0.0031 0.016 0.8443 -1.00E-04 0.0234 0.9972
52631864 8 21112084 intergenic RP11-24P4.1 G A 0.033  0.005 8.30E-12 0.0236 0.0131 0.07202 0.0378 0.0224 0.09162 0.0518 0.0322 0.1076
154872310 8 25247181 intron DOCKS5 G A 0.023  0.004 3.70E-12 0.0036 0.0094 0.7018 -0.0111 0.0162 0.4931 0.0223 0.0237 0.3454
154562360 8 61704817 intron CHD7 G A 0.032  0.004 3.60E-20 0.0269 0.0095 0.004597 0.0372 0.0163 0.02256 0.0443 0.0233 0.05703
rs71529289 8 77879487 upstream hsa-mir-3149 C T 0.036  0.003 2.00E-25 8.00E-04 0.0097 0.9329 -0.0077 0.0166 0.642 0.0386 0.0247 0.1185
rs745486 9 11242155 intergenic RP11-23D5.1 C T 0.021  0.003 1.20E-10 -0.0029 0.0092 0.7516 0.0017 0.0158 0.9132 0.0349 0.0231 0.131
rs10738700 9 24973797 intergenic RMRPP5 A G 0.02 0.003 5.60E-11 0.0074 0.0085 0.3821 0.0239 0.0145 0.09955 -0.0069 0.0211 0.744
r$912202 9 77225603 intron RORB C G 0.04 0.003 2.50E-38 0.0103 0.0087 0.2357 -0.0058 0.0149 0.698 0.0258 0.0217 0.2357
152090409 9 108967088 intron LINC01505 C A 0.031  0.003 1.70E-21 0.0015 0.0084 0.8582 0.0051 0.0144 0.7206 -0.0264 0.0208 0.2053
rs10982156 9 117088064 intron ORM1 A T 0.048  0.006 4.50E-14 -0.0259 0.0201 0.1992 -0.0418 0.0341 0.2209 0.0079 0.05 0.8742
RP11-
rs7872329 9 131956152 intron 247A12.2 A T 0.017  0.003 3.80E-08 0.0173 0.0093 0.06466 0.008 0.016 0.616 0.0585 0.0236 0.01327
rs7912521 10 67262089 intergenic LINC01515 C T 0.061  0.003 6.20E-94 -0.001 0.0082 0.9003 0.0053 0.0141 0.7085 -0.0136 0.0203 0.5039
154919686 10 104592249 intron CYP17A1 A c 0.023  0.003 3.90E-13 0.04 0.0088 5.45E-06 0.0413 0.0151 0.006366 0.0923 0.022 2.72E-05
rs7915430 10 121660465 intron SEC23IP T G 0.021  0.004 9.70E-09 0.0026 0.0098 0.7913 -0.0024 0.0169 0.8853 -0.0176 0.0245 0.474
152035837 11 29200527 intron RP11-46611.1 T c 0.073  0.004 6.70E-67 0.0149 0.0112 0.1819 0.0117 0.0193 0.546 0.0444 0.0281 0.1143
rs55765314 11 72360935 intron PDE2A Cc A 0.025  0.004 4.60E-10 -0.0054 0.0112 0.6312 -0.0177 0.019 0.3521 0.0078 0.0285 0.7831
rs12796488 11 94131557 intron GPR83 Cc A 0.056  0.004 6.90E-46 0.0155 0.0112 0.1669 0.0115 0.0192 0.5485 0.0231 0.0278 0.4063
rs503542 11 118590743 intron AP002954.4 G A 0.018  0.003 5.80E-10 -0.0066 0.0083 0.4305 -0.0034 0.0143 0.8142 -0.0088 0.0207 0.6698
rs56196860 12 2908330 missense FKBP4 A c 0.321  0.009 1.00E-200 0.0353 0.0287 0.2199 0.0583 0.0489 0.2329 -0.0455 0.0721 0.5275
RP11-
rs12810788 12 116196322 - 110L15.1 G A 0.027  0.004 1.10E-11 0.0222 0.0108 0.03952 0.0176 0.0187 0.3462 0.0531 0.0262 0.04299
1s6486542 12 130952209 intron RIMBP2 C T 0.026  0.003 2.90E-18 0.0018 0.0091 0.8445 0.0167 0.0155 0.2814 0.0368 0.0229 0.1087
152038695 13 100559123 intergenic CLYBL C A 0.023  0.003 2.60E-15 -0.001 0.0097 0.9185 0.0026 0.0164 0.872 -0.0121 0.0245 0.6195
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rs10137488 14 35797122 intergenic PSMAG C T 0.053 0.01 2.10E-08 0.0108 0.0241 0.6527 -0.0395 0.0413 0.3393 -0.0176 0.0611 0.773
1s1272131 14 60886150 intron C140rf39 C T 0.027  0.003 1.40E-17 -0.009 0.0082 0.271 0.0213 0.0141 0.1306 -0.0539 0.0204 0.008183
11812755 14 90007637 intron FOXN3 T C 0.034  0.004 5.10E-19 -0.0107 0.0113 0.3472 0.0048 0.0197 0.8069 -0.0139 0.0282 0.6209
11454836 15 47551054 intron SEMAGD T A 0.017  0.003 3.40E-08 0.0183 0.0085 0.03156 0.0041 0.0145 0.7777 -0.0177 0.0212 0.4023
rs17703883 15 51530097 intron CYP19A1 C T 0.044  0.004 7.50E-40 0.0085 0.0093 0.3606 0.0216 0.0159 0.1764 0.0031 0.0229 0.8932
1513835 15 89056040 3_prime_UTR  DET1 A C 0.019  0.003 4.90E-10 -0.0034 0.0081 0.6718 0.0155 0.0139 0.2666 0.001 0.0201 0.9586
1s2764772 16 20060653 intron GPR139 A T 0.037  0.003 5.40E-33 0.0079 0.0089 0.3713 2.00E-04 0.0154 0.9883 0.0734 0.0221 0.000906
1s8061590 16 28895130 intron ATP2A1 A G 0.029  0.003 3.40E-21 -0.0022 0.0083 0.788 0.007 0.0144 0.6246 0.0162 0.0207 0.4335
1s62041532 16 73922719 intergenic RPSAP56 G T 0.023  0.004 1.60E-10 0.007 0.0111 0.5255 0.0114 0.0188 0.545 0.075 0.0275 0.006334
s1799941 17 7533423 5 prime_UTR  SHBG G A 0.034  0.003 7.70E-23 0.0025 0.0092 0.7873 0.0079 0.0159 0.6203 -0.0141 0.0228 0.5369
158879558 17 44095467 intron MAPT C T 0.023  0.004 2.40E-09 -0.0187 0.0097 0.05529 -0.0225 0.0168 0.1803 -0.0531 0.0237 0.02504
1s8076703 17 75612643 intergenic RP11-13K126 C T 0.024  0.003 1.00E-12 -0.0045 0.0095 0.6327 0.004 0.0161 0.8017 -0.029 0.0239 0.2238
152668776 18 44750365 intron SKOR2 C T 0.029  0.003 1.70E-22 0.0136 0.008 0.08917 0.0037 0.0137 0.7861 0.0284 0.0198 0.152
1s2327121 20 8878250 intron PLCB1 C G 0.018  0.003 1.30E-08 0.0148 0.0086 0.08369 0.0215 0.0146 0.1418 0.0385 0.0215 0.07379
157265992 20 33525407 intron GSS G A 0.032  0.004 4.00E-16 -0.0083 0.011 0.4483 0.0148 0.0189 0.435 0.0085 0.0267 0.7498
rs11703376 22 49678713 intergenic - T C 0.04 0.003 5.90E-32 0.0163 0.0095 0.08627 0.0148 0.0163 0.3632 0.0381 0.0236 0.1066

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA>100 ng/mL. Early-onset defined as diagnosed < 55 years.

Abbreviations: Chr=chromosome; PSA=prostate-specific antigen; SE=standard error; SNP=single nucleotide polymorphism UTR=untranslated region.
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Supplementary Table 12: Association of total testosterone SNPs used in 2-sample Mendelian randomization analyses with prostate cancer

Association parameters with

total testosterone

Association parameters with overall

prostate cancer

Association parameters with

aggressive prostate cancer

Association parameters with early-onset

prostate cancer

Effect  Other
SNP Chr__ Position Consequence Nearest gene allele allele Beta SE P-value Beta SE P-value Beta SE P-value Beta SE P-value
ARHGEF19-
1536086195 1 16510894 intergenic AS1 T C 0.019 0.003  1.70E-09 -0.0071 0.0082 0.3885 -0.002 0.0142 0.8862 0.0167 0.0204 0.4143
rs114165349 1 27021913 intron ARID1A G Cc 0.148 0.01 6.70E-51 0.0242 0.0277 0.3823 0.0925 0.0487 0.05735 -0.0756 0.0695 0.277
rs3768321 1 40035928 intron PABPC4 G T 0.031 0.004  5.40E-15 -0.0179 0.0106 0.09203 -0.0025 0.018 0.8903 -0.0345 0.026 0.185
59970140 1 61684288 intron NFIA G A 0.04 0.006  6.80E-12 0.0157 0.0168 0.3495 -0.0021 0.0288 0.9428 -0.0299 0.0423 0.479
rs6676846 1 92942352 intron GFI1 A G 0.03 0.004  1.20E-15 0.0025 0.0098 0.7961 0.0027 0.0168 0.8708 -0.0226 0.0244 0.3556
1512406721 1 107563243  intergenic PRMT6 T G 0.033 0.003  2.30E-28 0.0049 0.0088 0.5773 -1.00E-04 0.0152 0.9969 0.0078 0.0217 0.7185
1s267733 1 150958836  missense ANXA9 A G 0.023 0.004  1.80E-08 -0.0461 0.0109 2.20E-05 -0.0376 0.0186 0.04376 -0.0784 0.0268 0.00346
1534702488 1 163256609 - NUF2 A T 0.026 0.004  1.70E-11 -0.0213 0.0101 0.03458 -0.0079 0.0172 0.6444 -0.0235 0.0254 0.3563
rs35737316 1 204161534 - - T Cc 0.036 0.004  3.50E-27 0.0017 0.0093 0.8552 -0.0075 0.0161 0.6427 -3.00E-04 0.0231 0.9886
1510864086 1 214318748  intron RP11-53A1.3 C A 0.022 0.003  5.30E-11 0.0048 0.0094 0.6047 0.0095 0.0162 0.5582 -0.0018 0.0235 0.9384
1512470971 2 11725241 intron GREB1 A G 0.017 0.003  2.60E-08 0.0016 0.0089 0.8575 -0.0089 0.0154 0.5648 -0.0035 0.0223 0.8765
151260326 2 27730940 missense GCKR C T 0.062 0.003  2.70E-91 -0.0222 0.0082 0.00657 -0.0191 0.0139 0.1713 -0.0224 0.0202 0.2688
rs6736913 2 42510018 missense EML4 A G 0.062 0.01 1.20E-08 -0.012 0.0346 0.7288 0.0332 0.0585 0.5698 -0.0553 0.087 0.5253
Non coding
transcript
1512614829 2 64893183 exon AC007365.4 T C 0.03 0.004  6.10E-17 -0.0191 0.0106 0.07095 -0.0372 0.0182 0.04085 -0.0084 0.0262 0.7489
rs6750410 2 70417730 5 _prime_UTR  C2orf42 A G 0.042 0.006  5.20E-12 0.041 0.0159 0.01008 0.0534 0.0273 0.05058 0.0538 0.0402 0.1814
1510192634 2 180500950 intron ZNF385B T C 0.023 0.003  2.00E-11 0.0021 0.0089 0.8171 -0.0052 0.0153 0.7307 0.0169 0.022 0.443
2551641 2 208410267  intron CREB1 C T 0.022 0.004  7.20E-09 0.008 0.0102 0.4351 0.0164 0.0176 0.3519 0.0416 0.0255 0.102
152012736 2 234622379  missense UGT1A5 C A 0.048 0.006  5.10E-19 0.0097 0.014 0.4876 0.006 0.024 0.8018 -0.0053 0.0347 0.8793
157610366 3 28810588 intron RBMS3 T C 0.021 0.003  2.20E-11 0.0114 0.0091 0.2102 0.0056 0.0156 0.7221 0.0152 0.0228 0.5051
1s55869022 3 61656512 intron PTPRG C G 0.027 0.005  2.00E-09 0.0094 0.0133 0.4787 -0.0027 0.023 0.9066 0.0061 0.0321 0.8482
34040779 3 107235109 intergenic CD200R1L T C 0.034 0.006  5.30E-09 0.0794 0.0158 4.58E-07 0.0587 0.0271 0.03022 0.1415 0.0413 0.0006126
RP11-
rs645040 3 135926622  upstream 463H24.1 G T 0.043 0.004  1.50E-35 -0.0089 0.0097 0.361 -0.0061 0.0167 0.7162 -0.0194 0.0238 0.4156
61762319 3 154801978  missense MME G A 0.061 0.009  1.40E-11 0.0219 0.0355 0.5377 -0.0224 0.0612 0.7146 -0.0134 0.089 0.8807
rs59194935 3 172147239  upstream BZW1P1 A G 0.02 0.003  3.70E-11 -0.0048 0.0081 0.558 -0.024 0.014 0.08666 -0.0246 0.0201 0.2217
1513108218 4 3443931 intron HGFAC A G 0.035 0.003  1.90E-29 0.0035 0.0087 0.6829 0.0164 0.015 0.2714 0.0141 0.0216 0.5132
rs7679843 4 22028079 intron RP11-17E2.2 G C 0.043 0.005  1.20E-17 0.0095 0.0143 0.5054 -0.0025 0.0248 0.9207 0.0182 0.0353 0.6055
57696472 4 69538180 upstream UGT2B15 A G 0.038 0.003  1.50E-39 -0.0027 0.0089 0.7607 0.0059 0.0155 0.7035 0.0033 0.0223 0.8816
rs1441911 4 77193545 intron FAMATE G T 0.022 0.004  5.90E-09 0.0089 0.0099 0.3716 0.002 0.0171 0.909 0.0358 0.0247 0.1464
1511735092 4 88226231 3 prime_UTR  HSD17B13 T C 0.037 0.003  9.30E-35 0 0.0081 0.9955 0.013 0.0139 0.3512 -0.0063 0.02 0.7517
rs1154401 4 100009738 intron ADH5 G C 0.028 0.003  2.90E-18 -0.002 0.0085 0.8157 0.014 0.0144 0.332 0.0058 0.021 0.7839
1511099675 4 148985104  intron ARHGAP10 T C 0.021 0.004  8.80E-10 -0.0133 0.0097 0.1717 0.0028 0.0167 0.8672 -2.00E-04 0.0243 0.9925
rs60701 5 10733776 intron DAP C T 0.019 0.003  4.30E-08 -0.0078 0.0092 0.3979 -0.0207 0.0159 0.1927 -0.0049 0.0229 0.8322
rs7735249 5 53310139 intron ARL15 C G 0.028 0.005  1.80E-09 0.0022 0.0126 0.8589 -0.0202 0.0217 0.3519 -0.0124 0.0314 0.6918
1540270 5 55804552 downstream C5orf67 A C 0.022 0.004  2.40E-09 -0.004 0.0097 0.6837 -0.0179 0.0167 0.2829 -0.0035 0.0244 0.8848
rs112530420 5 95871370 intron CAST C T 0.026 0.004  5.30E-10 -0.0075 0.0121 0.5365 -0.0028 0.0208 0.8938 -0.0112 0.0303 0.712
rs329122 5 133864599 intron JADE2 G A 0.018 0.003  2.90E-09 -0.0288 0.008 0.0003155 -0.0366 0.0136 0.007372 -0.0386 0.0198 0.05192
rs6870458 5 137818916 intergenic PRELID2 T G 0.023 0.003  4.10E-13 -0.0177 0.0084 0.03505 -0.0236 0.0144 0.1006 -0.0409 0.0208 0.04932
151349359 5 165901446 intergenic HMP19 A G 0.017 0.003  2.10E-08 0.0115 0.0087 0.1835 0.0312 0.0148 0.03524 0.0181 0.0217 0.4034
59461224 6 25936402 intergenic ZFP57 T G 0.018 0.003  4.00E-10 -0.0069 0.0081 0.3985 0.0112 0.0139 0.4211 -0.0021 0.0201 0.9176
rs543504257 6 32571403 intergenic TBC1D22B A C 0.024 0.003  1.30E-11 -0.0207 0.0252 0.4117 -0.0143 0.0427 0.7384 -0.0015 0.07 0.983
1$6939861 6 41703041 intron TFEB G A 0.025 0.003  1.70E-12 -8.00E-04 0.0093 0.9288 0.0099 0.0162 0.5391 0.021 0.0235 0.3719
151933801 6 105365725 intron LIN28B-AS1 T C 0.038 0.003  7.80E-33 0.0089 0.0085 0.293 -0.0207 0.0145 0.1528 0.022 0.0209 0.2931
rs7773995 6 154382367 intron OPRM1 C T 0.024 0.004  1.20E-09 5.00E-04 0.0109 0.9649 0.0185 0.0188 0.3271 -0.0018 0.0273 0.9488
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rs17580 14 94847262 missense SERPINA1 A T 0.049  0.007 1.60E-12 -0.0093 0.0198 0.6388 0.0257 0.0339 0.4484 -0.006 0.0468 0.8978
rs45490496 14 105272678  downstream ZBTB42 A T 0.021  0.003  2.60E-11 -0.0169 0.0085 0.04757 -0.0278 0.0148 0.06029 0.0141 0.0213 0.5082
rs55707100 15 43820717 missense MAP1A @ T 0.111  0.01 1.80E-33 0.0406 0.0264 0.1244 0.0537 0.047 0.2526 0.0606 0.0659 0.3575
rs79391862 15 53739426 intergenic WDR72 A c 0.157  0.013  5.60E-38 0.1154 0.0378 0.002246 0.0586 0.065 0.3668 0.1262 0.1058 0.2329
RP11-

157166920 15 96219503 intron 61011.1 A G 0.02 0.003  1.10E-10 0.0089 0.0081 0.2705 0.0041 0.014 0.7719 0.0333 0.0202 0.09918

Non coding

transcript RP11-
rs56332871 15 96714816 exon 327J17.2 A c 0.047  0.003  1.70E-47 0.0208 0.0096 0.03118 -0.0029 0.0165 0.8623 0.0601 0.0241 0.01269
rs841194 16 4667690 - MGRN1 G A 0.027  0.004 6.70E-11 0.001 0.0113 0.9276 -0.0134 0.0192 0.4845 -0.0304 0.0282 0.281
152764772 16 20060653 intron GPR139 A T 0.032  0.003  2.50E-24 0.0079 0.0089 0.3713 2.00E-04 0.0154 0.9883 0.0734 0.0221 0.000906
rs1421085 16 53800954 intron FTO T c 0.022  0.003 1.20E-11 0.0157 0.0082 0.05512 0.0013 0.0141 0.924 -0.0019 0.0204 0.9262
rs4525526 17 1650125 intron SERPINF2 @ T 0.033  0.004  2.50E-20 -0.0229 0.01 0.02206 -0.0415 0.0172 0.016 -0.048 0.025 0.05454
rs1799941 17 7533423 5_prime_UTR  SHBG A G 0.197  0.003  1.00E-200  -0.0025 0.0092 0.7873 -0.0079 0.0159 0.6203 0.0141 0.0228 0.5369
rs2905801 17 29524974 intron NF1 T c 0.029  0.003  3.60E-19 0.0065 0.0088 0.4597 0.0046 0.0152 0.7642 0.0132 0.022 0.5481
rs62062271 17 44091988 intron MAPT @ T 0.031  0.004  5.40E-18 -0.0178 0.0097 0.06767 -0.0237 0.0168 0.1572 -0.053 0.0237 0.02519
1528394864 17 47450775 intron RP11-81K2.1 G A 0.053  0.003  1.50E-72 0.005 0.0079 0.5319 0.0093 0.0136 0.4964 0.0114 0.0197 0.5613
rs2306216 17 73240559 intron GGA3 A G 0.027  0.004  9.20E-12 0.01 0.0108 0.3521 0.0068 0.0186 0.7122 -0.0492 0.0269 0.06728
1s7216664 17 73825664 - - G A 0.019  0.003  2.40E-10 -0.0104 0.0092 0.2588 -0.0029 0.0158 0.8533 -0.0298 0.023 0.196
152668776 18 44750365 intron SKOR2 C T 0.023  0.003  6.80E-14 0.0136 0.008 0.08917 0.0037 0.0137 0.7861 0.0284 0.0198 0.152
rs1624295 19 2792034 intron THOP1 A G 0.033  0.003  7.20E-24 0.0187 0.0094 0.04669 -0.0041 0.016 0.7997 0.0158 0.0237 0.5048
rs8107967 19 7972615 intron MAP2K7 G A 0.019  0.003  1.70E-10 0.0205 0.0081 0.01173 4.00E-04 0.014 0.9749 0.0525 0.0204 0.01001
rs202200760 19 17346854 missense NR2F6 @ G 0.12 0.009  8.60E-48 0.036 0.0197 0.06831 0.0409 0.0345 0.2358 0.0077 0.0494 0.8767
1s35824797 19 19456264 intron MAU2 C T 0.044  0.006  1.70E-15 -0.0216 0.0157 0.1691 0.013 0.0272 0.6327 0 0.0391 0.9991
rs34851490 19 46384554 downstream IRF2BP1 G A 0.048  0.005  1.80E-23 -0.0094 0.0129 0.4679 -0.0214 0.0223 0.3381 -0.0673 0.0318 0.03442
rs11671304 19 47564643 downstream ZC3H4 @ T 0.016  0.003  4.40E-08 0.0187 0.0086 0.02925 0.0366 0.0148 0.01342 0.0287 0.0214 0.1787
rs6073431 20 43040569 intron HNF4A T C 0.031  0.003  5.00E-24 -0.0029 0.0081 0.7198 6.00E-04 0.014 0.9657 -0.0084 0.0202 0.6768
rs1058319 20 62374389 3_prime_UTR  SLC2A4RG T c 0.024  0.005  1.50E-08 -0.1261 0.0124 1.92E-24 -0.1463 0.0216 1.37E-11 -0.1946 0.0311 3.93E-10
rs575146 22 24295074 downstream GSTT2B G A 0.018  0.003  1.10E-08 -0.0132 0.0088 0.1313 0.0038 0.0152 0.8038 -0.0303 0.0219 0.1656
rs1033667 22 29130300 intron CHEK2 T c 0.023  0.003  9.30E-13 -0.0184 0.0089 0.03883 -0.0146 0.0153 0.3386 -0.0108 0.0219 0.6209
rs738409 22 44324727 missense PNPLA3 G c 0.051  0.004  4.30E-43 -0.022 0.01 0.02749 -0.0214 0.0171 0.2124 -0.0163 0.025 0.5143
rs11703376 22 49678713 intergenic - T c 0.034  0.003  2.70E-23 0.0163 0.0095 0.08627 0.0148 0.0163 0.3632 0.0381 0.0236 0.1066

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA>100 ng/mL. Early-onset defined as diagnosed < 55 years.

Abbreviations: Chr=chromosome; PSA=prostate-specific antigen; SE=standard error; SNP=single nucleotide polymorphism UTR=untranslated region
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Supplementary Table 13: Association of SHBG SNPs used in 2-sample Mendelian randomization analyses with prostate cancer

Association parameters with IGF-I

Association parameters with overall

prostate cancer

Association parameters with

aggressive prostate cancer

Association parameters with early-
onset prostate cancer

Effect  Other
SNP Chr__ Position Consequence Nearest gene allele allele  Beta SE P-value Beta SE P-value Beta SE P-value Beta SE P-value
ARHGEF19-
1536086195 1 16510894 intergenic AS1 T C 0.01674  0.00124 4.50E-44 -0.0071  0.0082 0.3885 -0.002 0.0142 0.8862 0.0167 0.0204 0.4143
15114165349 1 27021913  intron ARID1A G c 0.08711  0.00409 3.50E-111 0.0242  0.0277 0.3823 0.0925 0.0487 0.05735 -0.0756 0.0695 0.277
1s59708846 1 61687651 intron NFIA A G 0.01949  0.00231 7.70E-18 0.0183 0.017 0.2809 0.0013 0.0291 0.9651 -0.0337 0.0427 0.4307
151730865 1 107605611  downstream PRMT6 G T 0.02605  0.00129 4.60E-98 0.0034  0.0086 0.6913 -0.0029 0.0149 0.8444 0.0029 0.0212 0.8922
1572708162 1 149882811 intron SV2A T G 0.01582  0.00227 9.60E-14 0.0457  0.0156 0.00341 0.0693 0.0268 0.009741 0.0745 0.0377 0.04797
152275560 1 164529666 intron PBX1 G A 0.00723  0.00157 3.00E-07 0.0191  0.0118 0.106 0.019 0.0195 0.3314 0.0031 0.0302 0.9192
1512059956 1 171063262 intron FMO3 G A 0.00781  0.00124 4.30E-10 1.00E-04  0.0083 0.9916 -0.011 0.0143 0.4433 0.0265 0.0209 0.2054
rs78444298 1 184672098  missense EDEM3 G A 0.02587  0.00447 5.40E-11 -0.1077  0.0352 0.00225 -0.0838 0.0604 0.1652 -0.1252 0.089 0.1596
1517583875 1 197924770 intergenic LHX9 A G 0.0242  0.00423 2.20E-09 -0.0122  0.0286 0.6697 -0.0331 0.0498 0.5064 0.0225 0.0709 0.7509
157540115 1 200265618 intron LINC00862 C A 0.00937  0.00159 1.10E-09 -2.00E-04  0.0109 0.9833 -0.0054 0.0188 0.7748 0.0098 0.0268 0.7134
1510864086 1 214318748 intron RP11-53A1.3 Cc A 0.01521  0.00141 1.70E-28 0.0048  0.0094 0.6047 0.0095 0.0162 0.5582 -0.0018 0.0235 0.9384
152820441 1 219734960  downstream RP11-95P13.2 C A 0.00741  0.00131 2.70E-09 -0.0137  0.0087 0.1152 -0.0129 0.0149 0.3868 -0.0096 0.0216 0.6577
s2247213 1 221055463 intron HLX G A 0.01366 0.0013 5.70E-28 -0.0126  0.0087 0.1494 -0.0055 0.015 0.7161 -0.0198 0.0218 0.3626
151870927 1 226426337 - LIN9 A T 0.0065  0.00126 6.60E-07 0.0211  0.0086 0.01345 0.0085 0.0147 0.5634 0.0448 0.0214 0.03623
144647926 1 235467607 intron ARID4B A G 0.01232  0.00217 1.40E-09 0.008  0.0156 0.6072 -0.0142 0.027 0.5998 0.0494 0.038 0.193
151260326 2 27730940  missense GCKR C T 0.03808  0.00125 1.00E-200 -0.0222  0.0082 0.00657 -0.0191 0.0139 0.1713 -0.0224 0.0202 0.2688
138529890 2 32478354  intron NLRC4 A G 0.0253  0.00328 2.50E-14 -0.0134  0.0241 0.5792 -0.0548 0.0419 0.1902 -0.0478 0.0573 0.4046
rs6736913 2 42510018  missense EML4 A G 0.03291  0.00424 3.00E-15 -0.012  0.0346 0.7288 0.0332 0.0585 0.5698 -0.0553 0.087 0.5253
rs6750410 2 70417730  5prime UTR C2orf42 A G 0.0182  0.00248 9.30E-14 0.041  0.0159 0.01008 0.0534 0.0273 0.05058 0.0538 0.0402 0.1814
MIR4435-
rs3747647 2 112245586 intron 2HG C G 0.00827  0.00152 8.20E-09 0.0175  0.0129 0.1751 0.0123 0.0221 0.5785 0.0586 0.0327 0.07308
13389219 2 165528876 intron COBLL1 T c 0.01115  0.00125 8.60E-21 -0.0075  0.0081 0.3512 0.0028 0.0138 0.8367 -0.0481 0.02 0.0164
1s72948115 2 178167086 intron NFE2L2 C T 0.01228  0.00209 4.70E-09 0.0027  0.0144 0.8506 -0.0287 0.0246 0.2435 0.0262 0.0354 0.4599
rs8176526 2 188345322 intron TFPI C T 0.00625  0.00138 2.00E-06 -0.0166  0.0088 0.06058 -0.0143 0.0151 0.3457 -0.0249 0.022 0.2564
154675682 2 208402750 intron CREB1 T c 0.00895  0.00123 3.10E-15 0.0036 0.008 0.6546 0.0151 0.0138 0.2735 0.0242 0.0199 0.2234
rs62182125 2 219274142  downstream CTDSP1 G A 0.00612  0.00124 5.50E-08 7.00E-04  0.0083 0.9325 0.008 0.0143 0.5756 -0.0119 0.0208 0.5661
1512694450 2 220019638 intron NHEJ1 T c 0.00706  0.00136 3.80E-08 -0.0083  0.0085 0.333 -0.0208 0.0147 0.1587 -0.0182 0.0213 0.3943
152222018 2 227095220 intergenic NEU2 C A 0.01307  0.00128 1.40E-24 -0.0095  0.0084 0.2566 0 0.0145 0.9978 -0.0261 0.0211 0.2149
1510153800 2 242179134  synonymous HDLBP A G 0.00674  0.00145 5.90E-07 -0.0079  0.0094 0.4045 -0.0086 0.0162 0.5968 -0.0174 0.0234 0.4568
17036326 3 12389313 intron PPARG G A 0.017  0.00188 1.20E-18 0.015  0.0119 0.2099 -0.0093 0.0206 0.6503 0.0035 0.0303 0.9086
1s6792725 3 24520283 intron THRB G A 0.01205  0.00137 2.10E-21 -1.00E-04  0.0094 0.9902 -1.00E-04 0.0161 0.9953 0.0269 0.0237 0.2572
RP11-
152564923 3 53103262 intron 894J14.5 A G 0.0079  0.00124 7.80E-12 0.0065 0.008 0.4135 -0.0088 0.0137 0.5226 -0.0176 0.0199 0.3745
1513315174 3 105406468 intron CBLB G A 0.00736 0.0015 5.20E-08 -0.0159  0.0098 0.1047 -0.0435 0.0169 0.009792 -0.0052 0.0245 0.8307
rs687339 3 135932359 intergenic KRT18P35 C T 0.02755  0.00146 1.00E-87 -0.0097  0.0097 0.3156 -0.0085 0.0167 0.6093 -0.0205 0.0238 0.3887
rs7623513 3 142100428 intron XRN1 C A 0.00937  0.00185 3.70E-07 -0.0261  0.0117 0.02652 -0.0045 0.0202 0.8225 -0.0155 0.0294 0.5968
1512696304 3 169481271  downstream ACTRT3 G c 0.00813  0.00139 1.70E-09 -0.0243 0.009 0.00685 -0.0327 0.0155 0.03484 -0.0319 0.0224 0.1534
rs79287178 3 172294500 intron LINC02068 G A 0.0397  0.00368 3.60E-30 -0.0129  0.0245 0.5985 -0.0248 0.0427 0.5605 0.02 0.0622 0.7482
rs7631981 3 185273510  upstream LIPH G A 0.00692  0.00135 4.00E-08 1.00E-04  0.0096 0.9941 0.0021 0.0164 0.8969 -0.0099 0.0237 0.6766
1s35654957 4 1010077 intron FGFRL1 T C 0.00841  0.00128 2.60E-12 -0.0105  0.0084 0.21 -0.0082 0.0144 0.5714 -0.0332 0.0208 0.1104
rs13108218 4 3443931 intron HGFAC A G 0.02299  0.00127 1.20E-79 0.0035  0.0087 0.6829 0.0164 0.015 0.2714 0.0141 0.0216 0.5132
1511734408 4 23882519  5prime UTR PPARGC1A G A 0.00768  0.00135 3.30E-10 -0.0116 0.009 0.2013 -0.0116 0.0155 0.4551  -8.00E-04 0.0228 0.9703
51349852 4 69533217  Intron UGT2B15 C A 0.02037  0.00124 5.90E-67 -0.0031  0.0089 0.7258 0.004 0.0156 0.7979 0.0031 0.0225 0.8913
1528507491 4 77197651  Intron FAMATE A G 0.014  0.00127 5.70E-29 -0.0089  0.0084 0.2889 -0.0072 0.0146 0.6187 -0.0301 0.021 0.1509
RP11-
157694379 4 88186509  Intron 529H2.1 G A 0.02064  0.00124 4.00E-66 -0.0045  0.0081 0.5757 0.0081 0.014 0.5642 -0.0077 0.0201 0.7005
1$6831352 4 100063525  Intron ADH4 T c 0.01983  0.00134 1.00E-50 -0.0039  0.0087 0.6508 0.0061 0.0149 0.683 -0.0111 0.0217 0.6092
57655064 4 120106348 Intron MYOZz2 T c 0.00787  0.00185 6.50E-07 0.0157  0.0123 0.2027 0.0202 0.0212 0.3418 -0.0055 0.0312 0.8596
1510027275 4 148981496 - ARHGAP10 G c 0.01255  0.00141 1.70E-21 -0.0101  0.0097 0.296 0.0087 0.0167 0.5997 -0.0021 0.0242 0.93
rs78890745 4 159834474  Intron Cdorf4s A G 0.01365  0.00198 8.90E-12 -0.0045 0.0144 0.7552 -0.0216 0.0248 0.3846 -0.0542 0.0367 0.1404
rs11732763 4 171010101  Intron AADAT A G 0.01249 0.002 3.00E-11 -0.0285  0.0146 0.05076 -0.0345 0.0253 0.172 -0.0246 0.036 0.4941
1529681 5 190639  Upstream LRRC14B T c 0.00862 0.0019 6.30E-06 -0.0046  0.0128 0.7223 -0.0175 0.0221 0.4286 -0.0139 0.0334 0.6784
1510069690 5 1279790  Intron TERT C T 0.00663  0.00141 8.70E-07 0.1332  0.0094 1.44E-45 0.1514 0.0166 8.83E-20 0.2083 0.0247 3.00E-17
rs7735249 5 53310139 Intron ARL15 Cc G 0.01751  0.00195 2.40E-21 0.0022  0.0126 0.8589 -0.0202 0.0217 0.3519 -0.0124 0.0314 0.6918
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0.0436
0.0157
0.0144

0.0151
0.0152
0.0166
0.0285
0.0345
0.0272
0.0203
0.0329

0.022
0.0267
0.0195
0.0155
0.0144

0.2911
0.7284
0.5376
0.263
0.2329
0.4439
0.8801
0.2939
0.1869
0.4804
0.3392
0.07392
0.2792
0.08926
0.8085
0.8934
0.4683
0.2188
0.7042
0.7093
0.978
0.4844
0.2806
0.1775
0.3358
0.1641
0.272
0.4527

0.9567

0.8623
0.3099
0.03016
0.2957

0.5923
0.6203
0.2508
0.7642

0.005607
0.2237
0.7434

0.07702

0.03448
0.07526
0.9743
0.1055
0.2358
0.6327
0.1367
0.09653

-0.014
-3.00E-04
0.0152
-0.0121
-0.0455
0.0013
0.0536
-0.0288
-0.0179
0.0385
-0.0409
0.0579
0.0723
-0.0033
-0.0646
-0.0311
-0.0132
-0.1214
0.0321
0.0635
-0.1834
0.0335
-0.0523
0.0501
0.1255
0.0116
0.0068
-0.0541

0.0267

0.0601
-0.0394
0.0405
-0.0147

0.0046
0.0141
-0.0787
0.0132

0.0431
0.1096
-0.0277
0.0039

-0.0046
0.0056
0.0193
0.0215
0.0077

0

-0.0312

-0.0791

-0.0569
0.0209
0.0974

-0.0081
0.0046

0.0203
0.0231
0.0301
0.0198
0.0721
0.0783
0.0268
0.0426
0.0272
0.0246
0.0208
0.0219
0.0424
0.0206
0.0683

0.029
0.0215
0.0937
0.0215
0.0231
0.0752
0.0209
0.0324
0.0672
0.1057
0.0212
0.0208
0.0386

0.0204

0.0241
0.0278

0.023
0.0202

0.0226
0.0228
0.02
0.022

0.0213
0.0604
0.0229
0.0207

0.0222
0.0218
0.0246
0.0417
0.0494
0.0391
0.03
0.047
0.0312
0.0382
0.0283
0.0224
0.0208

0.01467
0.1081
0.1069
0.4558
0.2349
0.5849
0.7455
0.1617

0.1898

0.01269
0.1566
0.07784
0.4679

0.8396
0.5369
8.33E-05
0.5481

0.04279
0.06985
0.2268
0.8512

0.8353
0.7985
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rs78319058 20 49020571
rs1058319 20 62374389
152234694 21 33038865
rs6005840 22 29101357
15738409 22 44324727

intergenic
3_prime_UTR
intron

intron
missense

RP13-
379L11.3
SLC2A4RG
SOD1
CHEK2
PNPLA3

O>>--

[eXoNeNeNe]

0.02487
0.00923

0.013
0.01687
0.03096

0.0042
0.00185
0.00301
0.00132

0.0015

4.20E-10
1.60E-07
6.70E-07
4.00E-39
1.80E-96

0.0434
-0.1261
0.026
-0.0085
-0.022

0.0296
0.0124
0.0194
0.0087

0.01

0.1436
1.92E-24
0.18
0.3287
0.02749

0.0856
-0.1463
0.0243
-0.0059
-0.0214

0.0515
0.0216
0.0333
0.0149
0.0171

0.09628
1.37E-11
0.4655
0.6945
0.2124

0.1573
-0.1946
-0.0331

0.0102
-0.0163

0.0728
0.0311
0.0503
0.0213

0.025

0.03062
3.93E-10
0.5107
0.6317
0.5143

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA>100 ng/mL. Early-onset defined as diagnosed <55 years.

Abbreviations: Chr=chromosome; SE=standard error; SHBG=sex hormone binding globulin; SNP=single nucleotide polymorphism UTR=untranslated region.
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Overall prostate cancer Aggressive prostate cancer

Number of Number of

cases/controls OR (95% CI) Ptrend cases/controls OR (95% CI) Ptrend
< 60 years at blood collection
1 801/1892 - 1 (Ref) 96/190 f 1 (Ref)

1 1
2 889/2084 —+— 1.06 (0.94, 1.20) 90/179 ——-{— 1.10 (0.74, 1.64)
3 1047/2334 -—i-— 1.10 (0.98, 1.24) 119/194 ——i—-— 1.30 (0.90, 1.90)
4 1212/2553 i—-— 1.19(1.05,1.34) 131/195 J:—-— 1.62 (1.11, 2.36)
5 1373/3044 J:—-— 1.16 (1.03,1.31) 162/241 J:—-— 1.61(1.10, 2.34)
per 1 8D increase 5322/11907 é 1.05 (1.01, 1.09) 0.01 598/999 <> 1.14 (1.02, 1.27) 0.02
60 + years at blood collection
1 1835/4997 - 1 (Ref) 296/507 o 1 (Ref)
2 1907/4792 ’:-— 1.08 (1.00, 1.18) 284/513 —E-—— 0.90 (0.72, 1.12)
3 1864/4546 i—-— 1.11(1.02,1.20) 226/467 -E' 0.85 (0.67, 1.08)
4 1668/4297 I 1.06 (0.97,1.15) 205/449 —-—i— 0.75 (0.58, 0.98)
5 1516/3808 I 1.08 (0.97, 1.16) 147/397 —————— i 0.60 (0.45,0.79)
per 1 SD increase 8790/22440 1.02 (0.99, 1.04) 0.3 1158/2328 <> 0.86 (0.79. 0.94) 0.001
0:5 1 115 I2 Dj5 1 1j5 I2
OR (95% Cl) OR (95% CI)

Supplementary Figure 1: Risks of overall and aggressive* prostate cancer in by study-specific fifths of free testosterone concentrations and per 1 SD increment, stratified by age at blood collection

Blood-based estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status, marital status, education status, racial/ethnic group, and
diabetes status. The position of each square indicates the magnitude of the OR, and the area of the square is proportional to the inverse of the variance of the logarithm of the OR. The length of the horizontal line through
the square indicates the 95% confidence interval.

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL.

Abbreviations: BMI=body mass index; Cl=confidence interval; OR=0dds ratio; PSA=prostate-specific antigen; SD=standard deviation.
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Number of
cases/controls OR (95% ClI)

Overall 14944/36752 < 0.96 (0.94, 0.99)
Aggressive disease*
No 4570/5302 1.01 (0.97, 1.06
Yes 1870/3527 E— 0.95(0.89, 1.01,
X X Heterogeneity: 7,=1.9 (p=0.17)
Age at diagnosis (yrs)
<55 611/1665 . 0.96 (0.87, 1.07)
56+ 14333/35087 . 5 0.96 (0.94, 0.99)
Heterogeneity. ,=0.00 (p=0.98)
Prostate cancer death 1093/2551 —_— 0.90 (0.82, 0.97)
Staget
Localized 2118/2443 R pa— 1.01 (0.94, 1.08)
Other localized 3289/4209 - 0.98 (0.93, 1.03
Advanced 1087/1413 N 1.00 (0.92, 1.10
Grad t Heterogeneity: 7,=0.53 (p=0.77)
rade
Low 4344/5648 -1 1.02 (0.98, 1.07)
Medium 1752/2305 — 1 0.96 (0.89, 1.02
High 583/692 ~ 1.01(0.89, 1.15
X ) X Heterogeneity. 7,=2.4 (p=0.31)
Time to diagnosis (yrs)
<l 1191/3430 e — 0.90 }0.84, 0.97;
1-2 3030/8116 ——— 0.98 (0.94, 1.03
3-6 5760/16227 —— 0.95 (0.92, 0.99
7-9 2300/4039 — 0.98 (0.92, 1.04
10+ 2661/4940 I 0.98 (0.93, 1.03)
X ) Heterogeneity: y,=4.5 (p=0.34)
Year of diagnosis
pre 1990 (pre-PSA era) 796/1596 I e — 1.02 }0.93, 1.12;
1990-1994 1123/2614 r— 0.94 (0.87, 1.02
1995 onw ards (PSA era) 13025/32542 E 5 0.96 (0.94, 0.99)
Heterogeneity: 3,=1.7 (p=0.42)
Age blood draw (yrs)
<55 2813/6753 0.99 (0.94, 1.04
55-59 2756/5825 I 1.00 §0.95, 1.05;
60-64 4229/11009 —a— 0.95 (0.91, 0.99
65-69 3605/10063 —a— 0.94 (0.91, 0.99
70+ 1541/3102 — 0.96 (0.90, 1.02
Heterogeneity: 7,=4.7 (p=0.32)
BMI (kg/m?)
<25 4552/10133 — 0.97 (0.94, 1.01
25-29.9 7412/17410 —— 0.94 (0.91, 0.97
30+ 2486/7737 —— 1.00 (0.94, 1.05
X Heterogeneity: 7,=3.6 (p=0.17)
Smoking status
Never 5573/13513 —— 0.95 (0.92, 0.99
Ex 6207/15243 —— 0.96 (0.93, 0.99
Current 2246/5150 — 0.97 (0.92, 1.02
. Heterogeneity: 7,=0.23 (p=0.89)
Alcohol consumption (g ethanol/day)
None 1545/2491 — r 1.00 (0.94, 1.06
1-9 3570/7277 — & 0.95 (0.91, 1.00
10+ 7145/17293 —— 0.96 (0.93, 0.99
X Heterogeneity. 7,=1.6 (p=0.45)
PSA at blood collection (ng/m1l)
<2 1939/4396 — 1 0.97 (0.91, 1.03
2-2.9 859/555 S 1.03(0.92,1.15
3+ 1622/463 —— 1.01(0.89, 1.15
Heterogeneity. 7,=0.91 (p=0.64)
Time of blood collection
Morning 5492/10318 —— 0.96 }0.93, 1.00;
Afternoon 6709/19678 —— 0.96 (0.93, 0.99
. . Heterogeneity: 7,=0.01 (p=0.90)
Racial/ethnic group
White 13554/33617 . 5 0.96 (0.94, 0.98
Other 1243/2775 — 0.99 (0.93, 1.07
Heterogeneity. 7,=0.84 (p=0.36)
Education status
No degree 7214/13855 — 0.97 (0.94, 1.00
Degree 4753/8772 — 0.97(0.93, 1.01
. . Heterogeneity. 7,=0.00 (p=0.96)
Currently married/cohabiting
Yes 6675/9599 —— 1.00 (0.96, 1.03)
No 944/1443 - T 0.99 (0.91, 1.08)
Heterogeneity: 7,=0.00 (p=0.96)
Diabetes status
Yes 810/2801 I 1.05(0.97, 1.14
No 11875/28574 L 0.95 (0.93, 0.98
X . Heterogeneity. 7,=5.4 (p=0.02)
Family history
No 5045/8994 —— 0.95 (0.92, 0.99)
Yes 1128/1223 I 0.96 (0.88, 1.05)
. ) Heterogeneity: x]ZO.OZ(FOBB)
0.75 1 15

OR (95% Cl)

Supplementary Figure 2: Odds ratio (95% ClIs) for overall prostate cancer per study-specific 1 SD increment of total testosterone concentration by
subgroup

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status,
marital status, education status, racial/ethnic group, and diabetes status. The position of each square indicates the magnitude of the OR, and the area
of the square is proportional to the inverse of the variance of the logarithm of the OR. The length of the horizontal line through the square indicates
the 95% confidence interval. Tests for heterogeneity for case-defined factors were obtained by fitting separate models for each subgroup and
assuming independence of the ORs using a method analogous to a meta-analysis. Tests for heterogeneity for non—case-defined factors were
assessed with a y2 test of interaction between subgroup and the binary variable

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL

tLocalized defined as TNM stage <T2 with no reported lymph node involvement or metastases or stage |; other localized stage if TNM stage T2
with no reported lymph node involvement or metastases, stage 11, or equivalent; advanced stage if they were TNM stage T3 or T4 and/or N1+
and/or M1, stage I11-1V, or equivalent.

1 Low grade defined as Gleason score was <7 or equivalent (i.e. extent of differentiation good, moderate); medium grade if Gleason score was 7
(i.e. poorly differentiated); high grade if the Gleason score was >8 or equivalent (i.e. undifferentiated). 29
Abbreviations: BMI=body mass index; Cl=confidence interval; OR=0dds ratio; PSA=prostate-specific antigen; SD=standard deviation; TNM=
tumour, node, metastasis



Number of
cases/controls OR (95% CI)

Aggressive disease* 1870/3527 < 0.95 (0.89, 1.01)

Age at diagnosis (yrs)

<55 58/108 —— > 2.40(1.28,4.52)

56 + 1812/3419 e 0.94 (0.88, 1.00)
Heterogeneity. 3,=8.4 (p=0.004)

Protate cancer death 1093/2551 - 0.90 (0.82, 0.97)

Staget

Localized 539/864 —a— 0.98 (0.86, 1.11)

Advanced 682/943 —— 1.05 (0.93, 1.18)
Heterogeneity: ;é:O.GS (p=0.43)

Gradet

Low 483/860 0.97 (0.85, 1.11)

High 583/692 i 1.01 (0.89, 1.15)
Heterogeneity: 1,=0.18 (p=0.67)

Time to diagnosis (yrs)

<1 111/167 e — 0.86 (0.63, 1.16)

1-4 649/1317 — 0.93 (0.83, 1.04)

5+ 1110/2043 - 0.96 (0.88, 1.04)
Heterogeneity: ;é:o.ez (p=0.74)

Year of diagnosis

pre 1990 (pre-PSA era) 223/351 —r— 1.08 (0.88, 1.32)

1990-1994 183/309 —_——— 0.94 (0.75, 1.19)

1995 onw ards (PSA era) 1464/2867 - 0.93 (0.87, 1.00)
Heterogeneity. 3,=1.7 (p=0.42)

Age blood draw (yrs)

<60 624/1034 +i— 1.09 (0.98, 1.22)

60-69 960/2006 — 0.89 (0.82, 0.98)

70+ 286/487 —— 0.84 (0.72, 0.98)
Heterogeneity: yézll (p=0.004)

BMI (kg/m?2)

<25 574/1126 —— 0.89 (0.80, 0.99)

25-29.9 918/1694 —- 0.95 (0.87, 1.04)

30+ 330/629 —— 1.01 (0.85, 1.20)
Heterogeneity: X§:1.7 (p=0.43)

Smoking status

Never 595/1227 —— 0.92 (0.83, 1.03)

Ex 810/1506 — 0.92 (0.83, 1.01)

Current 403/645 —— 0.95 (0.84, 1.09)
Heterogeneity: ;(;:0.21 (p=0.90)

Alcohol consumption (g ethanol/day)

None 2481429 — 0.90 (0.76, 1.06)

1-9 474/801 —a— 0.93 (0.82, 1.06)

10+ 875/1652 —— 0.96 (0.88, 1.05)
Heterogeneity: ;(;:0,58 (p=0.75)

PSA at blood collection (ng/ml)

<2 269/961 —— 1.06 (0.90, 1.24)

2-2.9 118/138 —_— 0.83 (0.61, 1.13)

3+ 379/153 —_— 0.91 (0.70, 1.17)
Heterogeneity: ;(;:2.4 (p=0.3)

Time of blood collection

Morning 872/1414 —— 0.97 (0.88, 1.06)

Afternoon 658/1521 — 0.91 (0.82, 1.01)
Heterogeneity: xf:O,B (p=0.37)

Racial/ethnic group

White 1669/3141 E 0.95 (0.89, 1.02)

Other 163/282 —e— 0.82 (0.66, 1.01)
Heterogeneity: xf:1.7 (p=0.19)

Education status

No degree 1036/1599 - 0.93 (0.86, 1.02)

Degree 487/855 —— 0.95 (0.83, 1.09)
Heterogeneity: xf:0.07 (p=0.80)

Currently married/cohabiting

Yes 1275/2303 - 0.93 (0.86, 1.01)

No 182/236 —a— 0.99 (0.81, 1.20)
Heterogeneity: xf=0v25 (p=0.62)

Diabetes status

Yes 121/240 - p— 0.92 (0.72, 1.19)

No 1474/2839 0.95 (0.88, 1.02)

Heterogeneity: xf:0.0S (p=0.86)

L.

0.5
OR (95% Cl)

Supplementary Figure 3: Odds ratio (95% CIs) for aggressive* prostate cancer per study-specific 1 SD increment of total testosterone
concentration by subgroup

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status,
marital status, education status, racial/ethnic group, and diabetes status. The position of each square indicates the magnitude of the OR, and the area
of the square is proportional to the inverse of the variance of the logarithm of the OR. The length of the horizontal line through the square indicates
the 95% confidence interval. Tests for heterogeneity for case-defined factors were obtained by fitting separate models for each subgroup and
assuming independence of the ORs using a method analogous to a meta-analysis. Tests for heterogeneity for non—case-defined factors were
assessed with a x2 test of interaction between subgroup and the binary variable

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL

tLocalized defined as TNM stage <T2 with no reported lymph node involvement or metastases or stage |, or TNM stage T2 with no reported lymph
node involvement or metastases, stage Il, or equivalent; advanced stage if they were TNM stage T3 or T4 and/or N1+ and/or M1, stage I11-1V, or
equivalent. Men with localized aggressive disease will have had high-grade prostate cancer, PSA > 100 ng/mL or died from prostate cancer.

1 Low grade defined as Gleason score was <8 or equivalent (i.e., extent of differentiation good, moderate, poor); high grade if the Gleason score
was >8 or equivalent (i.e., undifferentiated). Men with low-grade aggressive disease will have had advanced prostate cancer, PSA > 100 ng/mL or
died from prostate cancer.

Abbreviations: BMI=body mass index; Cl=confidence interval; OR=0dds ratio; PSA=prostate-specific antigen; SD=standard deviation; TNM=
tumour, node, metastasis.



Number of

cases/controls OR (95% ClI)
Overall 14474/35038 < 0.91 (0.89, 0.93)
Aggressive disease*
No 4599/5347 — 0.94 (0.90, 0.99
Yes 1835/3419 e 0.97(0.91, 1.04
. i Heterogeneity. 3,=0.61 (p=0.44)
Age at diagnosis (yrs)
<55 605/1611 0.83 (0.74, 0.95)
56+ 13869/33427 E 3 0.91 (0.89, 0.93)
Heterogenenyx 19(p=0.17)
Prostate cancer death 1046/2429 D 0.97 (0.89, 1.05)
Staget
Localized 2103/2440 — 0.94 (0.88, 1.01)
Other localized 3289/4217 — 0.91 (0.87, 0.96
Advanced 1099/1426 . 0.95(0.87, 1.04
Gradet Heterogeneity. 3,=0.72 (p=0.7)
radae
Low 4367/5679 —— 0.95 (0.91, 0.99)
Medlum 1775/2337 ] 0.93 (0.86, 1.00
High 591/702 — 0.95 (0.84, 1.08
. . Heterogeneity. 3,=0.32 (p=0.85)
Time to diagnosis (yrs)
<1 1148/3276 —_— 0.88 (0.82, 0.95
1-2 2912/7655 —— 0.92 (0.88, 0.97
3-6 5555/15394 —— 0.90 (0.87, 0.93
7-9 2287/3908 — 0.90 (0.85, 0.95
10+ 2570/4805 — 0.94 (0.88, 0.99)
X X He!erogenelly;g‘t 2.2 (p=0.7)
Year of diagnosis
pre 1990 (pre-PSA era) 690/1442 e 0.91(0.81,1.01
1990-1994 1066/2498 — 1 0.95 (0.88, 1.03
1995 onw ards (PSA era) 12718/31098 - 0.91 (0.8, 0.93)
Heterogeneity: xz 1.5 (p=0.48)
Age blood draw (yrs)
<55 2808/6691 — 0.90 (0.85, 0.95
55-59 2675/5541 —— 0.94 (0.90, 1.00
60-64 4058/10359 —— 0.89 (0.85, 0.93
65-69 3444/9478 —a— 0.91 (0.87, 0.95
70+ 1489/2969 — 0.93 (0.87,0.99
Heterogeneity: x4 =3.7 (p=0.45)
BMI (kg/m?)
<25 4417/9756 —— 0.92 (0.88, 0.95
25-29.9 7220/16634 —— 0.89 (0.86, 0.92
30+ 2439/7373 — 0.93 (0.88, 0.99
) Heterogeneity. 3,=1.9 (p=0.4)
Smoking status
Never 5372/12801 —— 0.88 (0.85, 0.91
Ex 6043/14511 —— 0.92 (0.89, 0.96
Current 2237/5083 —— 0.92(0.87,0.97
. Heterogeneity. 3,=5 (p=0.08)
Alcohol consumption (g ethanol/day)
None 1507/2403 — 0.92 (0.87, 0.98
1-9 3502/6943 — 0.89 (0.85, 0.94
10+ 6886/16401 —— 0.90 (0.87, 0.93
. Heterogeneity. 3,=0.76 (p=0.68)
PSA at blood collection (ng/ml)
<2 1962/4450 — ] 0.94 (0.88, 1.00
2-2.9 870/564 I 1.01(0.89, 1.14
3+ 1650/474 e E— 0.95 (0.84, 1.07
Heterogeneity. 3,=1 (p=0.61)
Time of blood collection
Morning 5336/9736 —— 0.90 £0.87, 0.94;
Afternoon 6402/18545 —— 0.90 (0.87, 0.93
Heterogeneity. 3, =0.05 (p=0.83)
Racial/ethnic group
White 13138/32032 & 0.90 (0.88, 0.92
Other 1189/2645 . E— 0.99 (0.92, 1.07
Heterogeneity. 3, =6 (p=0.01)
Education status
No degree 6991/13211 —— 0.92 (0.89, 0.95
Degree 4604/8381 —— 0.92 (0.88, 0.95
X . Heterogeneity: X; 0.01 (p=0.91)
Currently married/cohabiting
Yes 6577/9380 —— 0.94 (0.91, 0.98)
No 942/1424 0.93 (0.86, 1.01)
Heterogeneity. 3 ’=0.08 (p=0.78)
Diabetes status
Yes 785/2700 — T 0.95 (0.88, 1.03
No 11482/27037 - 0.90 (0.87, 0.92
. . Heterogeneity: X] 2 (p=0.15)
Family history
No 4908/8685 —— 0.91 (0.87, 0.95)
Yes 1096/1169 I — 0.92 (0.84, 1.01)
. ) Heterogeneity: % =014 (p=0.71)

0.75 1 15
OR (95% Cl)

Supplementary Figure 4: Odds ratio (95% ClIs) for overall prostate cancer per study-specific 1 SD increment of SHBG concentration by
subgroup

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status,
marital status, education status, racial/ethnic group, and diabetes status. The position of each square indicates the magnitude of the OR, and the
area of the square is proportional to the inverse of the variance of the logarithm of the OR. The length of the horizontal line through the square
indicates the 95% confidence interval. Tests for heterogeneity for case-defined factors were obtained by fitting separate models for each subgroup
and assuming independence of the ORs using a method analogous to a meta-analysis. Tests for heterogeneity for non—case-defined factors were
assessed with a x2 test of interaction between subgroup and the binary variable

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL

tLocalized defined as TNM stage <T2 with no reported lymph node involvement or metastases or stage I; other localized stage if TNM stage T2
with no reported lymph node involvement or metastases, stage |1, or equivalent; advanced stage if they were TNM stage T3 or T4 and/or N1+
and/or M1, stage I11-1V, or equivalent.

1 Low grade defined as Gleason score was <7 or equivalent (i.e. extent of differentiation good, moderate); medium grade if Gleason score was 7
(i.e. poorly differentiated); high grade if the Gleason score was >8 or equivalent (i.e. undifferentiated). 31

Abbreviations: BMI=body mass index; Cl=confidence interval; OR=0dds ratio; PSA=prostate-specific antigen; SD=standard deviation;
SHBG=sex hormone-binding globulin; TNM= tumour, node, metastasis



Number of

cases/controls OR (95% CI)

Aggressive disease* 1835/3419 < 0.97 (0.91, 1.04)

Age at diagnosis (yrs)

<55 58/105 1.20 (0.69, 2.11)

56 + 1777/3314 0.97 (0.91, }.04)
Heterogeneity: ,=0.54 (p=0.46)

Protate cancer death 1046/2429 0.97 (0.89, 1.05)

Staget

Localized 548/877 1.01 (0.90, 1.15)

Advanced 683/944 0.98 (0.87, 1.10)
Heterogeneity: 7;:0,19 (p=0.67)

Gradet

Low 484/862 1.02 (0.89, 1.17)

High 591/702 —— 0.95 (0.84, 1.08)
Heterogeneity: ;(2:0'52 (p=0.47)

Time to diagnosis (yrs)

<1 108/164 Y 1.02 (0.74, 1.41)

1-4 636/1269 —— 1.01 (0.89, 1.13)

5+ 1091/1986 —- 0.95 (0.88, 1.04)
Heterogeneity: 7,=0.58 (p=0.75)

Year of diagnosis

pre 1990 (pre-PSA era) 197/320 e e a— 1.08 (0.87, 1.34)

1990-1994 175/296 e L — 1.03 (0.84, 1.28)

1995 onw ards (PSA era) 1463/2803 - 0.96 (0.89, 1.03)
Heterogeneity: 3,=1.3 (p=0.51)

Age blood draw (yrs)

<60 622/1027 —— 0.95 (0.84, 1.06)

60-69 940/1925 —— 0.99 (0.91, 1.09)

70+ 273/467 — 0.96 (0.82, 1.12)
Heterogeneity. 7;:0,46 (p=0.79)

BMI (kg/m?)

<25 559/1097 —— 0.89 (0.80, 0.98)

25-29.9 913/1658 T 1.06 (0.96, 1.17)

30+ 336/607 — 0.99 (0.83, 1.19)
Heterogeneity: X;ZGA (p=0.04)

Smoking status

Never 582/1188 —— 0.99 (0.89, 1.10)

Ex 792/1434 — 0.94 (0.84, 1.04)

Current 398/648 —— 0.96 (0.84, 1.09)
Heterogeneity: y;:O,B (p=0.73)

Alcohol consumption (g ethanol/day)

None 245/426 0.99 (0.86, 1.14)

1-9 479/781 1.01 (0.90, 1.15)

10+ 862/1611 — 0.94 (0.85, 1.03)
Heterogeneity. ;é:l.? (p=0.56)

PSA at blood collection (ng/ml)

<2 275/969 — 0.97 (0.83, 1.13)

2-2.9 118/140 e E— 0.98 (0.70, 1.36)

3+ 382/155 T 1.24 (0.98, 1.58)
Heterogeneity: ;{;:3.3 (p=0.19)

Time of blood collection

Morning 859/1382 0.96 (0.87, 1.06)

Afternoon 634/1438 1.00 (0.90, 1.11)
Heterogeneity: xi:0,23 (p=0.63)

Racial/ethnic group

White 1631/3030 0.97 (0.90, 1.04)

Other 166/285 I m— 0.94 (0.75, 1.17)
Heterogeneity: xi:0.0Q (p=0.77)

Education status

No degree 1020/1568 0.96 (0.88, 1.04)

Degree 474/831 1.03 (0.90, 1.18)
Heterogeneity: xi:O.ES (p=0.35)

Currently married/cohabiting

Yes 1242/2233 0.98(0.91, 1.07)

No 179/234 — 0.95(0.79, 1.14)
Heterogeneity: xj=0,15 (p=0.70)

Diabetes status

Yes 120/235 I e — 1.03 (0.82, 1.28)

No 1440/2739 0.97 (0.90, 1.05)
Heterogeneity: xi:0v23 (p=0.63)

0.5 1 1.5 2
OR (95% CI)

Supplementary Figure 5: Odds ratio (95% Cls) for aggressive* prostate cancer per study-specific 1 SD increment of SHBG concentration
by subgroup

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking
status, marital status, education status, racial/ethnic group, and diabetes status. The position of each square indicates the magnitude of the OR,
and the area of the square is proportional to the inverse of the variance of the logarithm of the OR. The length of the horizontal line through
the square indicates the 95% CI. Tests for heterogeneity for case-defined factors were obtained by fitting separate models for each subgroup
and assuming independence of the ORs using a method analogous to a meta-analysis. Tests for heterogeneity for non—case-defined factors
were assessed with a y2 test of interaction between subgroup and the binary variable

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL

tLocalized defined as TNM stage <T2 with no reported lymph node involvement or metastases or stage I, or TNM stage T2 with no reported
lymph node involvement or metastases, stage |1, or equivalent; advanced stage if they were TNM stage T3 or T4 and/or N1+ and/or M1,

stage I1-1V, or equivalent. Men with localized aggressive disease will have had high-grade prostate cancer, PSA > 100 ng/mL or died from
prostate cancer.

1 Low grade defined as Gleason score was <8 or equivalent (i.e., extent of differentiation good, moderate, poor); high grade if the Gleason
score was >8 or equivalent (i.e., undifferentiated). Men with low-grade aggressive disease will have had advanced prostate cancer, PSA > 100
ng/mL or died from prostate cancer.

Abbreviations: BMI=body mass index; Cl=confidence interval; OR=0dds ratio; PSA=prostate-specific antigen; SD=standard deviation; 32
SHBG=sex hormone-binding globulin; TNM= tumour, node, metastasis



Number of
cases/controls

OR (95% CI)

Overall 14112/34347 1.03 (1.01, 1.05)
ATBC 116/229 ———— 1.08 (0.86, 1.37)
BLSA 112/112 1.18 (0.77, 1.80)
CARET 296/296 —— 0.80 (0.66, 0.97)
CHDS 322/644 —— 1.01 (0.87, 1.17)
EPIC 1 4821482 —— 1.18 (1.00, 1.40)
EPIC 2 554/554 R 1.13 (0.98, 1.30)
EPIC 3/4 1552/1552 = 1.08 (0.99, 1.17)
EPIC Norfolk ~ 75/154 1.03 (0.75, 1.42)
FMC 166/300 — 1.01 (0.81, 1.26)
HHS NBSBWG 84/291 — 1.04 (0.79, 1.37)
HIMS 320/1255 e 1.04 (0.92, 1.18)
HPFS 682/682 ———— 1.11 (0.92, 1.35)
JACC 40/101 1.18 (0.69, 2.01)
JPHC 201/402 S 0.95 (0.78, 1.15)
Janus NBSBWG 491/1864 . 0.91 (0.80, 1.04)
MCCS 547/1029 j‘: 0.98 (0.87, 1.11)
MEC 463/922 1.00 (0.89, 1.14)
MMAS 163/651 e 1.07 (0.89, 1.30)
NSHDC 384/373 —— 1.03 (0.87, 1.21)
PCPT 1032/1032 . 1.06 (0.96, 1.16)
PHS 219/376 e 1.11 (0.91, 1.36)
PLCO 727/885 e 1.06 (0.95, 1.18)
UK Biobank  5084/20161 F 1.02 (0.99, 1.05)
0.5 1 15 2

OR (95% Cl)

Supplementary Figure 6: Odds ratios (95% confidence intervals) for overall prostate cancer associated with a 1 SD increment in free testosterone by
study

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status, marital
status, education status, racial/ethnic group, and diabetes status. Heterogeneity in linear trends between studies was tested by comparing the y? values
for models with and without a (studies) x (linear trend) interaction term.

Test of significance (overall): p=0.01.

Test of heterogeneity (overall): y2,=24; p=0.35.

Test of significance (studies without organised screening): p = 0.03.

Test of heterogeneity between studies without organised screening: y%,= 23; p = 0.29.

Test of significance (studies with organised screening): p = 0.09.

Test of heterogeneity between studies with organised screening: y2 = 0.02; p = 0.88.

Test of heterogeneity between studies with and without organised screening: y2 = 0.80; p = 0.37.

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA= The Baltimore Longitudinal Study of Aging; CARET
=The Carotene and Retinol Efficacy Trial; CHDS=Child Health and Development Studies; Cl=confidence interval; EPIC=European Prospective
Investigation into Cancer and Nutrition; FMC=Finnish Mobile Clinic Health Examination Survey; HHS= Helsinki Heart Study; HIMS=Health In Men
Study; HPFS= Health Professionals Follow-up Study; JACC=Japan Collaborative Cohort Study; JPHC= Japan Public Health Center-based Prospective
Study; MCCS=Melbourne Collaborative Cohort Study; MEC= Multiethnic Cohort Study of Diet and Cancer; MMAS=Massachusetts Male Aging
Study; NBSBWG=Nordic Biological Specimen Biobank Working Group; NSHDC=Northern Sweden Health and Disease Cohort; OR=0dds ratio;
PCPT= Prostate Cancer Prevention Trial; PHS=Physicians' Health Study; PLCO= Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial;
SD=standard deviation.



Number of
cases/controls

OR (95% CI)

Overall 1756/3327 <: 0.96 (0.90, 1.03)
ATBC 66/126 —_—— 1.00 (0.72,1.38)
BLSA Insufficient data

CARET 64/64 0.81(0.41,1.61)
CHDS Insufficient data

EPIC 1 147/147 | 1.47 (0.99, 2.17)
EPIC 2 120/120 —T 1.24 (0.85, 1.80)
EPIC 3/4 271/271 T 1.13(0.92,1.37)
EPIC Norfolk 33/57 0.32 (0.08, 1.26)
FMC 57197 B R 0.89 (0.59, 1.36)
HHS NBSBWG Insufficient data

HIMS 36/111 1.24 (0.74, 2.09)
HPFS 102/102 0.87 (0.44,1.72)
JACC Insufficient data

JPHC 53/106 I R — 1.07 (0.70, 1.65)
MCCS 126/201 — 1 0.86 (0.64, 1.15)
MEC 49/80 0.65 (0.30, 1.37)
NSHDC 75/72 0.73 (0.36, 1.47)
PCPT 53/53 0.84 (0.39, 1.79)
PHS 76/128 1.06 (0.58, 1.94)
PLCO 72/311 — 1 0.87 (0.60, 1.25)
UK Biobank 288/1119 — 0.85 (0.74,0.98)

0.25 0.5 1 2 3

OR (95% CI)

Supplementary Figure 7: Odds ratios (95% confidence intervals) for aggressive* prostate cancer associated with a 1 SD increment in free
testosterone by study

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking
status, marital status, education status, racial/ethnic group, and diabetes status. Heterogeneity in linear trends between studies was tested by
comparing the y2 values for models with and without a (studies) x (linear trend) interaction term.

Test of significance (overall): p=0.29.

Test of heterogeneity (overall): x2,=35; p=0.02.

Test of significance (studies without organised screening): p = 0.47.

Test of heterogeneity between studies without organised screening: 2= 35; p = 0.01.

Test of significance (studies with organised screening): p = 0.25.

Test of heterogeneity between studies with organised screening: y? = 0.38; p = 0.54.

Test of heterogeneity between studies with and without organised screening: yi = 0.54; p = 0.46.

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL.

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA= The Baltimore Longitudinal Study of
Aging; CARET =The Carotene and Retinol Efficacy Trial; CHDS=Child Health and Development Studies; Cl=confidence interval;
EPIC=European Prospective Investigation into Cancer and Nutrition; FMC=Finnish Mobile Clinic Health Examination Survey; HHS=
Helsinki Heart Study; HIMS=Health In Men Study; HPFS= Health Professionals Follow-up Study; JACC=Japan Collaborative Cohort
Study; JPHC= Japan Public Health Center-based Prospective Study; MCCS=Melbourne Collaborative Cohort Study; MEC= Multiethnic
Cohort Study of Diet and Cancer; NBSBWG=Nordic Biological Specimen Biobank Working Group; NSHDC=Northern Sweden Health and
Disease Cohort; OR=0dds ratio; PCPT= Prostate Cancer Prevention Trial; PHS=Physicians' Health Study; PLCO= Prostate, Lung,
Colorectal and Ovarian Cancer Screening Trial; SD=standard deviation.
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Number of

cases/controls OR (95% CI)
Overall 14944/36752 <> 0.96 (0.94, 0.99)
ATBC 116/229 S EE— 1.11 (0.86, 1.43)
BLSA 112/112 0.90 (0.63, 1.27)
CARET 296/296 —T 0.89 (0.73, 1.09)
CHDS 322/644 — 1.00 (0.87,1.16)
CLUE 70/70 0.97 (0.67,1.41)
EPIC 1 525/525 N 1.06 (0.92,1.22)
EPIC 2 555/555 I 1.01 (0.89, 1.15)
EPIC 3/4 1555/1555 0.96 (0.89, 1.04)
EPIC Norfolk ~ 75/154 0.77 (0.55, 1.08)
FMC 166/300 R 1.05 (0.84, 1.30)
HHS NBSBWG 84/291 R E— 1.01 (0.78,1.32)
HIMS 320/1256 I 0.99 (0.87,1.13)
HPFS 682/682 1.02 (0.91, 1.16)
JACC 40/101 0.83 (0.46, 1.48)
JHCS 1996 138/138 S R 1.03 (0.78, 1.38)
JPHC 201/402 . 0.94 (0.77,1.14)
Janus 60/180 — T 0.95 (0.70, 1.30)
Janus NBSBWG 491/1864 —&— 0.89 (0.79, 0.99)
MCCS 547/1030 I 0.97 (0.86, 1.09)
MEC 463/923 0.98 (0.87,1.11)
MMAS 163/651 —T 1.07 (0.88, 1.30)
NSHDC 384/373 . 1.00 (0.84,1.19)
PCPT 1032/1032 —m— 1.03 (0.94,1.13)
PHS 219/376 — 1.03 (0.87, 1.23)
PLCO 728/885 —8— 0.99 (0.89, 1.11)
RBS 104/266 S I— 1.04 (0.81, 1.35)
UK Biobank 5496/21862 = 0.94 (0.91, 0.97)
0.5 1 15 2

OR (95% CI)

Supplementary Figure 8: Odds ratios (95% confidence intervals) for prostate cancer associated with a 1 SD increment in total testosterone by study

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status, marital
status, education status, racial/ethnic group, and diabetes status. Heterogeneity in linear trends between studies was tested by comparing the y? values for
models with and without a (studies) x (linear trend) interaction term.

Test of significance (overall): p=0.09.

Test of heterogeneity (overall): y5,=24; p=0.35.

Test of significance (studies without organised screening): p = 0.13.

Test of heterogeneity between studies without organised screening: x2,= 24; p = 0.25.

Test of significance (studies with organised screening): p = 0.61.

Test of heterogeneity between studies with organised screening: y2 = 0.16; p = 0.68.

Test of heterogeneity between studies with and without organised screening: x5 = 0.05; p = 0.82.

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA= The Baltimore Longitudinal Study of Aging;
CARET=The Carotene and Retinol Efficacy Trial; CHDS=Child Health and Development Studies; Cl=confidence interval; CLUE=Give Us a Clue to
Cancer and Heart Disease; EPIC=European Prospective Investigation into Cancer and Nutrition; FMC=Finnish Mobile Clinic Health Examination
Survey; HHS= Helsinki Heart Study; HIMS=Health In Men Study; HPFS= Health Professionals Follow-up Study; JACC=Japan Collaborative Cohort
Study; JPHC= Japan Public Health Center-based Prospective Study; JHCS= Japan-Hawaii Cancer Study; MCCS=Melbourne Collaborative Cohort Study;
MEC=Multiethnic Cohort Study of Diet and Cancer; MMAS=Massachusetts Male Aging Study; NBSBWG=Nordic Biological Specimen Biobank
Working Group; NSHDC=Northern Sweden Health and Disease Cohort; OR=0dds ratio; PCPT= Prostate Cancer Prevention Trial; PHS=Physicians'
Health Study; PLCO= Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial; RBS=Rancho Bernardo Study; SD=standard deviation.



Number of
cases/controls

OR (95% Cl)

Overall 1870/3527 3 0.95 (0.89, 1.01)
ATBC 66/126 E— 1.10 (0.77,1.57)
BLSA Insufficient data

CARET 64/64 0.70 (0.27,1.79)
CHDS Insufficient data

CLUE Insufficient data

EPIC 1 159/159 7 1.21(0.91,1.62)
EPIC 2 120/120 — 1.04 (0.75, 1.45)
EPIC 3/4 272/272 . 1.11(0.91, 1.35)
EPIC Norfolk 33/57 0.37 (0.11,1.31)
FMC 57/97 E— 0.97 (0.64, 1.48)
HHS NBSBWG  Insufficient data

HIMS 36/111 ] 1.11 (0.75, 1.64)
HPFS 102/102 — 0.91 (0.64,1.28)
JACC Insufficient data

JHCS 1996 Insufficient data

JPHC 53/106 — 0.93(0.61,1.41)
MCCS 126/201 — = 0.85(0.66, 1.10)
MEC 49/81 0.73(0.40,1.32)
NSHDC 75/72 0.76 (0.37,1.55)
PCPT 53/53 1.58 (0.79, 3.16)
PHS 76/128 ] 1.10 (0.66, 1.82)
PLCO 72/311 — 0.87 (0.61, 1.23)
RBS Insufficient data

UK Biobank 311/1237 —- 0.79 (0.69,0.91)

0.25 05 1 2 3

OR (95% Cl)

Supplementary Figure 9: Odds ratios (95% confidence intervals) for aggressive* prostate cancer associated with a 1 SD increment in total
testosterone by study

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status,
marital status, education status, racial/ethnic group, and diabetes status. Heterogeneity in linear trends between studies was tested by comparing
the y? values for models with and without a (studies) x (linear trend) interaction term.

Test of significance (overall): p = 0.09.

Test of heterogeneity (overall): y2;=22; p=0.52.

Test of significance (studies without organised screening): p=0.12.

Test of heterogeneity between studies without organised screening: y3,= 22; p = 0.40.

Test of significance (studies with organised screening): p = 0.61.

Test of heterogeneity between studies with organised screening: y? = 0.2; p = 0.69.

Test of heterogeneity between studies with and without organised screening: y2 = 0.04; p = 0.85.

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL.

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA=The Baltimore Longitudinal Study of Aging;
CARET=The Carotene and Retinol Efficacy Trial; CHDS=Child Health and Development Studies; Cl=confidence interval; CLUE=Give Us a
Clue to Cancer and Heart Disease; EPIC=European Prospective Investigation into Cancer and Nutrition; FMC=Finnish Mobile Clinic Health
Examination Survey; HHS= Helsinki Heart Study; HIMS=Health In Men Study; HPFS= Health Professionals Follow-up Study; JACC=Japan
Collaborative Cohort Study; JPHC= Japan Public Health Center-based Prospective Study; JHCS= Japan-Hawaii Cancer Study;
MCCS=Melbourne Collaborative Cohort Study; MEC=Multiethnic Cohort Study of Diet and Cancer; NBSBWG=Nordic Biological Specimen
Biobank Working Group; NSHDC=Northern Sweden Health and Disease Cohort; OR=0dds ratio; PCPT= Prostate Cancer Prevention Trial;
PHS=Physicians' Health Study; PLCO= Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial; SD=standard deviation.
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Number of
cases/controls

OR (95% CI)

Overall 14474/35038 0 0.91 (0.89, 0.93)
ATBC 116/232 — 1.02 (0.78, 1.33)
BLSA 112/112 0.75 (0.52, 1.08)
CARET 298/298 — 1.14 (0.92, 1.40)
CHDS 322/644 — 0.99 (0.86, 1.14)
CLUE 23/23 0.51 (0.18, 1.43)
EPIC 1 563/563 — 0.90 (0.78, 1.04)
EPIC 2 571/571 — 0.91 (0.80, 1.03)
EPIC 3/4 1600/1600 - 0.89 (0.82, 0.96)
EPIC Norfolk ~ 75/155 “— 0.54 (0.34, 0.87)
FMC 166/300 — 1.01 (0.79, 1.28)
HHS NBSBWG 84/291 — 0.99 (0.75, 1.30)
HIMS 321/1261 —= 0.92 (0.80, 1.06)
HPFS 682/682 — 0.95 (0.79, 1.15)
JACC 40/101 0.66 (0.37, 1.19)
JHCS 1988  98/98 0.93 (0.63, 1.38)
JPHC 201/402 — 0.94 (0.77, 1.16)
Janus NBSBWG537/2018 —a 0.91 (0.81, 1.02)
MCCS 557/1054 —= 0.95 (0.85, 1.07)
MEC 464/924 —= 0.95 (0.84, 1.08)
MMAS 163/652 — 1.02 (0.85, 1.23)
NSHDC 384/373 — 0.99 (0.82, 1.19)
PCPT 1032/1032 L 0.98 (0.89, 1.07)
PHS 219/376 — 0.86 (0.70, 1.06)
PLCO 727/887 . 0.95 (0.85, 1.06)
UK Biobank  5119/20389 —] 0.88 (0.85, 0.91)
0.5 1 15 2
OR (95% Cl)

Supplementary Figure 10: Odds ratios (95% confidence intervals) for prostate cancer associated with a 1 SD increment in sex hormone-
binding globulin by study

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status,
marital status, education status, racial/ethnic group, and diabetes status. Heterogeneity in linear trends between studies was tested by comparing
the y? values for models with and without a (studies) x (linear trend) interaction term.

Test of significance (overall): p < 0.0001.

Test of heterogeneity (overall): y2,=17; p=0.83.

Test of significance (studies without organised screening): p < 0.0001.

Test of heterogeneity between studies without organised screening: y3,=13; p = 0.92.

Test of significance (studies with organised screening): p = 0.31.

Test of heterogeneity between studies with organised screening: y? = 0.37; p = 0.54.

Test of heterogeneity between studies with and without organised screening: y? = 3.4; p = 0.07.

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA=The Baltimore Longitudinal Study of Aging;
CARET=The Carotene and Retinol Efficacy Trial; CHDS=Child Health and Development Studies; Cl=confidence interval; CLUE=Give Us a
Clue to Cancer and Heart Disease; EPIC=European Prospective Investigation into Cancer and Nutrition; FMC=Finnish Mobile Clinic Health
Examination Survey; HHS= Helsinki Heart Study; HIMS=Health In Men Study; HPFS= Health Professionals Follow-up Study; JACC=Japan
Collaborative Cohort Study; JPHC= Japan Public Health Center-based Prospective Study; JHCS= Japan-Hawaii Cancer Study;
MCCS=Melbourne Collaborative Cohort Study; MEC=Multiethnic Cohort Study of Diet and Cancer; MMAS=Massachusetts Male Aging
Study; NBSBWG=Nordic Biological Specimen Biobank Working Group; NSHDC=Northern Sweden Health and Disease Cohort; OR=0dds
ratio; PCPT= Prostate Cancer Prevention Trial; PHS=Physicians' Health Study; PLCO= Prostate, Lung, Colorectal and Ovarian Cancer
Screening Trial; SD=standard deviation.
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Number of

cases/controls OR (95% CI)

Overall 1835/3419 <: 0.97 (0.91, 1.04)
ATBC 66/127 B 1.15(0.81, 1.64)
BLSA Insufficient data

CARET 64/64 0.98 (0.46, 2.07)
CHDS Insufficient data

CLUE Insufficient data

EPIC 1 167/167 DR 1.00 (0.74, 1.35)
EPIC 2 124/124 — 0.89 (0.67, 1.19)
EPIC 3/4 284/284 — 0.95 (0.78, 1.16)
EPIC Norfolk 33/57 0.81 (0.32, 2.04)
FMC 57/97 N R — 1.09 (0.72, 1.67)
HHS NBSBWG Insufficient data

HIMS 36/113 A E— 0.99 (0.66, 1.49)
HPFS 102/102 1.06 (0.60, 1.87)
JACC Insufficient data

JHCS 1988 Insufficient data

JPHC 53/106 —_— 0.81 (0.52, 1.25)
MCCS 129/207 —— 0.89 (0.71, 1.13)
MEC 49/80 1.21(0.69, 2.12)
NSHDC 75/72 1.44 (0.65, 3.20)
PCPT 53/53 2.23(0.98, 5.04)
PHS 76/128 — T 1.08 (0.77,1.51)
PLCO 72/311 e B 0.95 (0.66, 1.36)
UK Biobank 288/1126 — 0.89 (0.76, 1.04)

0.25 05 1 2 3

OR (95% Cl)

Supplementary Figure 11: Odds ratios (95% confidence intervals) for aggressive* prostate cancer associated with a 1 SD increment in sex
hormone-binding globulin by study

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status,
marital status, education status, racial/ethnic group, and diabetes status. Heterogeneity in linear trends between studies was tested by comparing
the y? values for models with and without a (studies) x (linear trend) interaction term.

Test of significance (overall): p = 0.40.

Test of heterogeneity (overall): y5,=17; p=0.79.

Test of significance (studies without organised screening): p=0.29.

Test of heterogeneity between studies without organised screening: y%,= 18; p = 0.62.

Test of significance (studies with organised screening): p = 0.30.

Test of heterogeneity between studies with organised screening: y? = 1.1; p = 0.30.

Test of heterogeneity between studies with and without organised screening: y; = 0.5; p = 0.49.

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL.

Abbreviations: ATBC=The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study; BLSA=The Baltimore Longitudinal Study of Aging;
CARET=The Carotene and Retinol Efficacy Trial; CHDS=Child Health and Development Studies; Cl=confidence interval; CLUE=Give Us a
Clue to Cancer and Heart Disease; EPIC=European Prospective Investigation into Cancer and Nutrition; FMC=Finnish Mobile Clinic Health
Examination Survey; HHS= Helsinki Heart Study; HIMS=Health In Men Study; HPFS= Health Professionals Follow-up Study; JACC=Japan
Collaborative Cohort Study; JPHC= Japan Public Health Center-based Prospective Study; JHCS= Japan-Hawaii Cancer Study;
MCCS=Melbourne Collaborative Cohort Study; MEC=Multiethnic Cohort Study of Diet and Cancer; NBSBWG=Nordic Biological Specimen
Biobank Working Group; NSHDC=Northern Sweden Health and Disease Cohort; OR=0dds ratio; PCPT= Prostate Cancer Prevention Trial;
PHS=Physicians' Health Study; PLCO= Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial; SD=standard deviation.
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Number of
cases/controls
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Supplementary Figure 12: Risks of overall, aggressive and early-onset prostate cancer* by study-specific fifths of biomarker concentrations

and 1 SD increment in the unadjusted model.

Estimates are from logistic regression conditioned on the matching variables. The position of each square indicates the magnitude of the OR,
and the area of the square is proportional to the inverse of the variance of the logarithm of the OR. The length of the horizontal line through the
square indicates the 95% confidence interval.

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL. Early-onset defined as diagnosed

<55 years

Abbreviations: BMI=body mass index; Cl=confidence interval; OR=odds ratio; PSA=prostate-specific antigen; SD=standard deviation.
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Overall prostate cancer Aggressive prostate cancer

Number of Number of

cases/controls OR (95% Cl) Ptrend cases/controls OR (95% Cl) Ptrend
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10 1452/3436 - 1.22 (1.11, 1.35) 147/311 —_— 0.77 (0.57, 1.04)
per 90%tile increase 14112/34347 é 1.11 (1.03, 1.19) 0.004 1756/3327 <>> 0.88 (0.71, 1.09) 0.25
Total testosterone
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5 1521/3672 : [-— 1.09 (0.99, 1.19) 179/362 —:—— 1.03 (0.79, 1.35)
6 1468/3680 T 1.05 (0.96, 1.15) 187/329 i 1.25 (0.95, 1.63)
7 1526/3655 : r-— 1.08 (0.98, 1.18) 172/349 —:—— 0.99 (0.76, 1.30)
8 1532/3671 e 1.06 (0.97, 1.16) 181/349 T 1.09 (0.83, 1.43)
9 1455/3667 i 1.03 (0.93, 1.13) 173/342 I — 1.10 (0.84, 1.45)
10 1369/3663 —Hr— 0.96 (0.87, 1.06) 157/351 ——t 0.92 (0.70, 1.22)
per 90%tile increase 14944/36752 é 0.91 (0.85, 0.97) 0.007 1870/3527 <>> 0.88 (0.72, 1.08) 0.22
SHBG
1 1544/3562 | L 1 (Ref) 197/355 | 1 (Ref)
2 1463/3541 1= 0.93 (0.85, 1.01) 193/343 — 1.00 (0.76, 1.31)
3 1581/3465 - 1.00 (0.92, 1.10) 180/332 —t— 0.92 (0.70, 1.20)
4 1502/3527 | - 0.95 (0.86, 1.04) 188/336 —tt— 1.00 (0.77, 1.30)
5 1482/3466 o 0.94 (0.86, 1.03) 174/342 —tT 0.91 (0.69, 1.20)
6 1496/3488 | = 0.91 (0.83, 1.00) 180/323 — T 1.04 (0.80, 1.37)
7 1437/3499 1= 0.88 (0.81, 0.97) 196/335 T 1.03 (0.79, 1.36)
8 1357/3481 - 0.82 (0.75, 0.90) 174/347 ——— 0.85 (0.64, 1.12)
9 1408/3566 - 0.83 (0.76, 0.91) 171/366 T 0.87 (0.66, 1.16)
10 1204/3443 —= 0.73 (0.66, 0.80) 173/340 —_—r— 0.94 (0.70, 1.25)
per 90%tile increase 14474/35038 é 0.77 (0.72, 0.83) <0.0001 1835/3419 <:> 0.91 (0.74, 1.13) 0.39
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OR (95% CI) OR (95% Cl)

Supplementary Figure 13: Risks of overall and aggressive* prostate cancer by study-specific tenths of biomarker concentrations and 90%tile
increment.

Estimates are from logistic regression conditioned on the matching variables and adjusted for age, BMI, height, alcohol intake, smoking status,
marital status, education status, racial/ethnic group, and diabetes status. The categorical variables representing the study-specific tenths of the
biomarker concentrations was replaced with a continuous variable that was scored as 0, 0.11, 0.22, 0.33, 0.44, 0.56 0.67, 0.78, 0.89 and 1; because the
mid-points of the lowest and highest tenths are the 10" and 90™ percentiles of the study-specific biomarker concentrations, a unit increase in this
variable can be taken to represent an 90 percentile increase in the biomarker study-specific concentration. The position of each square indicates the
magnitude of the odds ratio, and the area of the square is proportional to the inverse of the variance of the logarithm of the OR. The length of the
horizontal line through the square indicates the 95% CI.

*Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL.

Abbreviations: BMI=body mass index; Cl=confidence interval; OR=0dds ratio; PSA=prostate specific antigen; SHBG=sex hormone-binding
globulin.
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Supplementary Figure 14: Traits associated with each free testosterone associated SNP used in the Mendelian randomization analyses

Traits were identified using PhenoScanner resource 1 2. Larger words represent a greater frequency of the traits being associated with the SNPs
(P threshold=5 x 108). This figure was created using the wordcloud package in R.

Abbreviations: SNP=single nucleotide polymorphism.
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Supplementary Figure 15: Traits associated with each total testosterone associated SNP used in the Mendelian randomization analyses

Traits were identified using PhenoScanner resource 1 2. Larger words represent a greater frequency of the traits being associated with the SNPs

(P threshold=5 x 108). This figure was created using the wordcloud package in R.

Abbreviations: SNP=single nucleotide polymorphism.
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Supplementary Figure 16: Traits associated with each SHBG associated SNP used in the Mendelian randomization analyses

Traits were identified using PhenoScanner resource 1 2. Larger words represent a greater frequency of the traits being associated with the SNPs

(P threshold=5 x 108). This figure was created using the wordcloud package in R.

Abbreviations: Sex hormone-binding globulin; SNP=single nucleotide polymorphism.
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Supplementary Figure 17: Scatterplot of genetic associations with free testosterone against genetic associations with:

A) Overall prostate cancer
B) Aggressive prostate cancer
C) Early-onset prostate cancer

Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL, early-onset defined as diagnosed
<55 years. Point estimates represent log odds ratios. Error bars represent 95% confidence intervals.

Abbreviations: PSA=prostate-specific antigen; SNP=single nucleotide repeat polymorphism.

44



SNP effect on Overall Prostate Cancer

SNP effect on Early Prostate Cancer

SNP effect on Total T

Supplementary Figure 18: Scatterplot of genetic associations with total testosterone against genetic associations with:
A) Overall prostate cancer

B) Aggressive prostate cancer

C) Early-onset prostate cancer
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Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL, early-onset defined as diagnosed

<55 years. Point estimates represent log odds ratios. Error bars represent 95% confidence intervals.

Abbreviations: PSA=prostate-specific antigen; SNP=single nucleotide repeat polymorphism.
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Supplementary Figure 19: Scatterplot of genetic associations with SHBG against genetic associations with:
A) Overall prostate cancer

B) Aggressive prostate cancer

C) Early-onset prostate cancer

Aggressive cancer defined as Gleason grade 8+, or prostate cancer death, or metastases or PSA >100 ng/mL, early-onset defined as diagnosed

<55 years. Point estimates represent log odds ratios. Error bars represent 95% confidence intervals, cis-SNP coloured red.

Abbreviations: PSA=prostate-specific antigen; SHBG=sex hormone-binding globulin; SNP=single nucleotide repeat polymorphism.
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