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The Rise of Consortia

Siiri Bennett and Neil Caporaso

Introduction

The collective accomplishments of genome wide association (GWA) studies have required the
use of expanded data derived from consortia. GWAS have identified genetic loci reliably associated with
diverse medical conditions and phenotypes, but less noted is the fact that these studies achieved
something that two decades of candidate gene studies failed to do: assemble over 39 studies, each
comprising over 50,000 participants (http://www.genome.gov/gwastudies/). A fundamental pillar of

genomic era study design is that adequate control of type 2 error mandates lower bounds on sample size
to reliably identify realistic risks (i.e. OR ~ 1.2-1.3) observed for common alleles'?. Single institution’s
limited ability to accrue the necessary numbers of participants and the scarcity of genotyping resources
have stimulated vigorous collaborative efforts. The increasing availability to investigators of in silico
(dbGaP) data has played an important supportive role®, but limits on phenotypic information, storage
capacity, and rapidly changing technology constrain the benefits of this approach.

Sample size increases alone will contribute only marginally to revealing substantial additional
components of moderate effect to as yet unidentified inherited contributions to common diseases,
suggesting that enhanced technologies and refined understanding of genetic and phenotypic architecture
will be needed*®. However, investigators view identification of gene-environment (G*E) and gene-gene
(G*G) effects and the exploration of key subgroups as active frontiers in genomics, with the attendant
requirements for increased power/study size for these more demanding study goals®. These
considerations all suggest that team science as facilitated by consortia will be crucial in the next wave of
genomic discovery. In order to characterize this growing trend, we conducted two surveys and looked at
the NHGRI catalog of published GWAS to explore the phenomenon of networking in genomics. We point
to practices that appear to enhance resource utilization and scientific output and to facilitate
communication and collaborations hetween GWAS investigators.

Surveys

In April 2011 we initiated two surveys (see Supplemental Methods, GWAS Investigator and
Consortia Surveys). The first survey targeted all corresponding authors whose GWAS resuits were listed
in the NHGRI compendium of published GWA studies (http://www.genome.gov/gwastudies/) through

March 2011. A second survey was sent to representatives of consortia identified from public sources
such as the National Cancer Institute (NCI) Epidemiclogy and Genetics Research Program (EGRP) list of
consortia (http://epi.grants.cancer.gov/Consortia/), personal contacts, and searches based on Consortia
web sites. The resulting data can be made available to interested investigators. A summary list of
consortia from all sources is provided in Supplemental Table 1. Descriptive analyses were performed
using Epi Info version 3.5.1 and Excel 2010. We also performed descriptive analyses of the data available
in the NHGRI GWAS publications database, though the available information does not clearly distinguish
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between those studies deriving from ad hoc collaborations formed around a specific analysis and those
with a more formal organization.

Overall, in recent years there has been an increase in the median size of GWAS (Figure 1).
Since individual contributing studies are relatively fixed by the size of participating study centers,
increased total numbers of study participants reflect greater aggregations of studies, i.e. consortia
(Figure 2).

Though information on all consortia was not available, the data still show some interesting trends.
Consortia have investigated a diverse distribution of disease phenotypes, with cancer the most common
(Figure 3). However, GWAS have a wealth of secondary phenotype data available (Figure 4), and in fact
the largest GWAS studies listed in the NHGRI database of published GWAS are reports of analyses of
secondary phenotypes such as smoking and alcoho! consumption’ (Table 1). While heritabllity for these
secondary phenotypes is strong, challenges in phenotype definition (often primary studies were not
designed to capture these detailed phenotypes) and differences in the genetic architecture of these traits
likely contribute to lower magnitude of observed effect sizes. Funding of consortia is more likely for
modest aggregations of participating centers (Supplemental Figure 1), and among those reporting
funding, the NIH is the most common specific source (Table 2). Where racial group has been identified,
more consortia have studied Caucasian subjects, though Asian and African participation is apparent
across time and size indices (Supplemental Figure 2) and reflects the central importance of broad ethnic
representation to genetic discovery® and global health®'°. Other trends in demographics {(age group and
gender), technology and analytic approach are described in Supplemental Figures 3, 4, 5 and 6

respectively.

Future

A central question is what is the most effective way to promote the rapid conduct of high quality
collaborative studies that require large numbers of subjects and therefore participation of a large number
of groups? Itis possible to establish very large new cohoris but the resources required to accumulate
sufficient data will be quite substantial and many years required before sufficient numbers of endpoints
have accurnulated for meaningful analyses''.. In contrast, minimal or modest additional support is needed
to enable existing studies that have cataloged these outcomes to conduct collaborative population studies
of size and scale.

Collaborations between GWAS investigators range from ad hoc agreements to conduct combined
analyses of a specific phenotype {(often supplemented by in silico warehouses like dbGaP), along a
continuum to large, formalized and relatively permanent aggregations of studies supported by
independent coordinating centers, steering committees, and explicit grant support’®. An advantage of
formal consortia is that they may serve as breeding grounds for collaborations with investigators outside
the established framework who require even larger sample sizes to achieve the necessary statistical

- power or to identify subgroups. Funding consortia directly can enhance interdisciplinary participation,

conslistency in data quality, attention to issues of study design and harmonization' and rapid
dissemination of ‘best practices’, enhance guality contro! and provide favorable economics'? (Table 3).
Such funding may provide a means to accelerate GWAS applications to important but less studied areas
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such as pharmacogenomics ', risk-models’®, or understudied populations. Although the size of a study
alone does not necessarily correspond to the noteworthiness of the findings, even a null study of
convincing size (i.e. power) can redirect scientific inquiry in important ways. But study size is only one
reason to support more formal support of consortia. Formally supported consortia such as the Wellcome
Trust'®, GAIN' and GENEVA? have helped develop and standardize practices that have contributed to
successful GWAS methodologies and served as crucibles for secondary phenotype analyses that often
include diverse collaborators beyond the confines of the original structure™. Initiatives to link and extend

122 resources are providing powerful new tools to

existing biorepository'®, genomic? and phenotype’
extend GWAS discovery and application.

Moore's law? (the exponential improvement over time in processing speed and memory capacity)
suggests that favorable trends in DNA analysis, information processing and storage will continue to
accelerate. Also implied is the rapid obsolescence of today's technologies suggesting that support must
be adaptive to new modes of collecting, distributing and analyzing genomic information. The expectations
that successive waves of new technology will drive progress and that substantial sample sizes will be
required to detect realistic population effects are safe ones but modes of data collection, assembly and
analysis will rapidly evolve. Biosensors®, personal devices, and social media will drive individual data
collection in novel ways®. Nevertheless, consortia in some form will remain the major mechanism for
obtaining sufficient numbers of most even moderately uncommon end points (e.g., non smokers with lung
cancer). Given the importance of maximizing the impact of scarce resources, reducing the administrative
burden of data-sharing while respecting ethical concerns is a critical priority?®. While directly funding
consortia is one straightforward approach, supporting critical infrastructures that enable networked
initiatives involving repositories, databases, phenotype characterization resources (e.g., PhenX,
https:/fwww.phenxtoolkit.org) and tissue protocols are attractive strategies. Funding entities can enhance
the public benefit by rewarding public posting of data and tools.

Team science is clearly responsible for an increasing proportion of breakthroughs in diverse
fields, as demonstrated by the hundreds of GWA studies that have successfully identified genetic loci
reliably associated with common complex diseases®’. More complete data on studies made possible by
consortia and greater attention to how their unique contributions can be facilitated are needed as the role
of consortia is certain to be important going forward. Meanwhile, investigators can reap the immediate
practical benefits of consortia and enhance their present collaborations by consulting and hopefully
contributing to improvements of the posted catalog of consortia at
http://www.wikigenes.org/GWAS/consortia.html . We suggest that investigators participating in consortia
check their consortium listing, contribute any missing or erroneous data, and identify any new, emerging
and evolving consortia (e.g., those undergoing name changes, splits and consolidations). A continuously

updated listing of active consortia will be a useful resource to the genomics community for those seeking
collaboration or information on publically available data involving a specific condition or phenotype.
Review of these listings will be valuable to investigators at all stages of GWAS, but especially in the

planning and replication phases of population studies.
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GWAS Investigator Survey

Page 1 of 1
Dear GWAS Investigator,

The GENEVA and GARNET GWAS consortia and NHGRI have made a commitment to share
data and encourage cross-study analyses. We hope that collaboration may help scientists
identify genetic loci associated with many different phenotypes and increase the power to study
less common outcomes.

We are co-chairs of the GENEVA Phenotype Harmonization committee, and we invite you to
participate in this survey of GWAS investigators. This survey asks for general information about
your GWAS, the phenotype data you have collected, and your participation in consortia
(collaborations of two or more genome-wide association studies [GWAS]).

The purpose of this survey is five-fold:

1. to develop a catalog of GWAS studies and information on the availability of phenotype data;
2. to identify as many consortia as possible so we can develop a catalog of GWAS consortia;
3. to make this information available publicly so it can serve as a resource for GWAS
investigators planning research studies or desiring collaboration;

4. to promote future cross-study and cross-consortia colfaborations and investigations; and

5. to inform potential funders of the needs of GWAS consortia.

Note that we are also sending out a companion survey to consortia leaders and contacts, asking
for specific information on each consortium, its history, membership and primary topic of
interest. Should you receive that survey, we hope you will complete it as well.

We would greatly appreciate it if you could take 5 minutes to complete this survey.
Thank you for your interest and support!

Siiri Bennett, MD

University of Washington

Seattle, Washington

Neil Caporaso, MD

National Cancer Institute

Bethesda, Maryland

Question

Your name:

Quaestion

Your email address:
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Qluestion

Your Institution:

The NHGRI database indicates that you have contributed to one or more GWAS. If you have
only contributed to one GWAS, please indicate that below and answer the rest of the questions
for that GWAS. If you have more than one GWAS, please indicate below which GWAS you will
be describing below. You are also welcome to repeat this survey for each GWAS.

Question

How many GWAS studies do you have?
Enter an integer (withou,t_commas).

Question

Is the GWAS you are describing below:

€ Your only GWAS

Your newest or most recent GWAS

Your GWAS with the greatest number of citations

Your GWAS most involved in consortia and collaborations

YYD

Other (please specify): I

Question

Name of your GWAS study:

Question

Your study's web address, if it has cne:

Question
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Primary funding source:

I NIH grant
I Government (Intramural) grant
I Industry grant

™ Other (please specify): |

Question

Type of GWAS study (tick all that apply):

Clinical trial
Case-control study
Cohort study
Family study

L B S B B |

Other (please specify): l

Question
Year study started:

Before 1970
1970-1974
1975-1979
1980-1984
1985-1989
1990-1994
1995-1999
2000-2004
2005-2009
2010-present

TTEYTYTYYOY Y Y YOS

Question
Your primary phenotype of interest: (Please tick one)

" Addiction

" Alcohol use and dependence

" Anthropometrics (e.g., height, weight)
¢ Behavior
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Birth defects

Cancer

Cancer treatments

Cardiovascular conditions {(e.g., arrhythmia, blood pressure, peripheral arterial disease)
Demographics (e.g., age, sex, racefethnicity)

Diabetes type 1 or 2

Diabetic complications

Environmental exposures (chemical)

Family history

Gastrointestinal (Gl) disorders or symptoms

Gynecologic/obstetric conditions

Imaging findings {e.g., on MRI, CT, X-ray, US, PET scans)
Infectious diseases (ID) and immunity -

Laboratory findings (e.g., WBC, c-reactive protein, liver function tests)
Mental health and cognition

Neurological conditions {e.g., Parkinson’s disease, Alzheimer's, stroke)
Nutrition, diet and dietary supplements

Occupation/occupational history

Ocular {eye) conditions

Oral and dental heaith

Pediatric conditions

Physical activity and exercise

Preterm birth

Psychiatric conditions (e.g., ADHD, PTSD, anxiety, depression)
Psychosoctal conditions (e.g., stress, emotional state, quality of life)
Reproductive health

Respiratory symptoms/diseases and pulmonary function

Skin, bone, muscle and joint conditions

Speech and hearing

Substance use (other than alcohol and tobacco) and dependence
Tobacco use

FIAIAAIIITIATIIAIIIIZIAIIAIIIIAIAITIE YD

Other (please specify): l

Question

Phenotype data collected as part of your GWAS: (Tick all that apply)

™ Addiction
™ Alcohol use and dependence
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Anthropometrics {e.g., height, weight)

Behavior

Birth defects

Cancer

Cancer treatments

Cardiovascular conditions (e.g., arrhythmia, blood pressure, peripheral arterial disease)
Demographics (e.g., age, sex, race/ethnicity)

Diabetes type 1 or2

Diabetic complications

Environmental exposures (chemical)

Family history

Gastrointestinal (Gl) disorders or symptoms

Gynecologic/obstetric conditions

Imaging findings (e.g., on MRI, CT, X-ray, US, PET scans)
Infectious diseases (ID) and immunity

Laboratory findings (e.g., WBC, c-reactive protein, liver function tests)
Mental health and cognition

Neurological conditions {e.g., Parkinson’s disease, Alzheimer’s, stroke)
Nutrition, diet and dietary supplements

Occupationfoccupational history

Ocular (eye) conditions

Oral and dental health

Pediatric conditions

Physical activity and exercise

Preterm birth

Psychiatric conditions (e.g., ADHD, PTSD, anxiety, depression)
Psychosocial conditions (e.g., stress, emotional state, quality of life)
Reproductive health

Respiratory symptoms/diseases and puimonary function

8kin, bone, muscle and joint conditions

Speech and hearing

Substance use {other than alcohol and tobacco) and dependence
Tobacco use

T33O 33333333737

Other (please specify): l

Question
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T30 3333330

Please indicate below those consortia or collaborations to which you contribute data for cross-
study analyses: (Tick all that apply)

ABC (African-American Breast Cancer Consortium)

ADGC (Alzheimer's Disease Genetic Consortium)

ANZgene (Australia and New Zealand Multiple Sclerosis Genetics Consortium)
Asian Barrett's Consortium

Asian Cohort Consortium

BC20S (Breast Cancer Consortium for Outcomes And Survival)

BCAC (Breast Cancer Association Consortium)

B-CFR (Breast Cancer Family Registry)

BEACON (International Barrett's and Esophageal Adenocarcinoma Consortium)
Body Mass Index (BMI) and All Cause Mortality Pooling Project

BPC3 (Breast and Prostate Cancer and Hormone-Related Gene Variant Study)
BPC3 (Breast and Prostate Cancer Cohort Consortium)

BTEC (Brain Tumor Epidemioclogy Consortium)

CADISP (Cervical Artery Dissections and Ischemic Stroke Patients)

CALiCo Consortium (Genetic Epidemiology of Causal Variants Across the Life Course)
CaP Genes (Prostate Cancer Genetics Study)

CARe (Candidate-gene Association REsource)

C-CFR (Colon Cancer Family Registry)

CGASP (Consortium of Genetic Association of Smoking Related Phenotypes)
CGN (Cancer Genetics Network)

CHARGE (Cohorts for Heart and Aging Research in Genomic Epidemiology)
CIMBA (Consortium of Investigators of Modifiers of BRCA1/2)

CKDGen Consortium

CLIC (Childhood Leukemia International Consortium)

COGENT (COlorectai cancer GENeTics)

Cohort Consortium ,

CRC (Chronic Lymphocytic Leukemia Research Consortium)

DentalSCORE {Dental Strategies Concentrating on Risk Evaluation)

DGI (Diabetes Genetics Initiative)

DIAGRAM (Diabetes Genetics Replication And Meta-analysis Consortium)
E2C2 (Epidemiology of Endometrial Cancer Consortium)

EADI (European Aizheimer's Disease Initiative)

eMERGE (Electronic Medical Records & Genomics)

ENGAGE (European Network of Genomic and Genetic Epidemiology)

ENIGMA (Evidence-based Network for the Interpretation of Germline Mutant Alleles
Consortium)
EURQCRAN (European Collaboration on Craniofacial Anomalies)
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7700077003333 333333333333 77 7

GAPPS (Global Alliance to Prevent Prematurity and Stillbirth)

GARNET (Genomics and Randomized Trials Network, or Genome-wide Association
Research Network into Effects of Treatment)

GECCO (Colorectal Cancer GWAS Consortium)

GEFOS (Genetic Factors of Osteoporosis Consortium)

GELCC {Genetic Epidemiology of Lung Cancer)

GEM (Genes, Environment and Melanoma)

GEMINI (Gene-Environment Meta-analysis of Nicotine dependence) Consortium
GENEVA (GENe EnVironment Association studies)

GenoMEL (Melanoma Genetics Consortium)

GIANT {Genome-wide Investigation of ANThropometric measures)
GLIOGENE

Global BPGen Consortium

Global Lipid Genetics Consortium

[4C (international Childhood Cancer Cohort Consortium)

ICPCG (International Consortium on Prostate Cancer Genetics)

IGAP (International Genomics of Alzheimer's Project)

IIBDGC (International Inflammatory Bowel Disease Genetics Consortium)
ILCCO (International Lung Cancer Consortium)

IMMC (International Multiple Myeloma Consortium)

INHANCE (International Head and Neck Cancer Consortium)

interLymph (International Consortium on Lymphoma Epidemioclogic Studies)
international Cancer Genome Consortium

International Headache Genetics Consortium

International Kawasaki Disease Genetics Consortium

International Type 2 Diabetes Consortium

ISGC (International Stroke Genetics Consortium)

LACE (Latin American Cancer Epidemiology Consortium)

MADCaP (Men of African Descent and Prostate Cancer)

MAGIC (The Meta-Analyses of Glucose and Insulin-related traits Consortium)
MECC (Molecular Epidemiology of Colorectal Cancer)

NEIGHBOR (National Eye Institute Glaucoma Human Genetics CoiIaBORatlon)
NGFN (German National Genome Research Network)

OCAC (Ovarian Cancer Association Consortium)

Ovarian Cancer Cohort Consortium

P3G Consortium (Public Popuiation Project in Genomics)

PACGENE (Pancreatic Cancer Genetic Epidemiology Consortium)

PAGE (Population Architecture using Genomics and Epidemiology)

PANC4 (Pancreatic Cancer Case Control Consortium)
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Pancreatic Cancer Cohort Consortium

PBTC (Pediatric Brain Tumor Consortium)

POCRC (Pacific Ovarian Cancer Research Consortium)
Post-Genome Wide Association Initiative

PREGENIA (Preterm Birth and Genetics International Alliances)
PROSE (Prevention and Observation of Surgical Endpoints)
Radiogenomics Consortium

ReproGen Consortium

SHARe (SNP Health Association Research)

SHARP {SHARe Asthma Resource Project)

SpiroMeta Consortium

STAMPEED (SNP Typing for Association with Multiple Phenotypes from Existing
Epidemiologic Data)

STOMP (Study of Tobacco in Minority Populations) Genetlcs Consortium

SUNLIGHT Consortium (Study of Underlying Genetic Determinants of Vitamin D and Highly
Related Traits)

TAG (The Tobacco, Alcohol and Genetics Consortium)
Type 1 Diabetes Genetics Consortium

Urinary Bladder Cancer Consortium

VDPP (Vitamin D Pooling Project)

WECARE (Women, Cancer and Radiation Exposure)
WTCCC (Wellcome Trust Case-Control Consortium)
TRICL (Transdisciplinary Research in Cancer of the Lung)

Other (please specify): l

Please list below any consortia or collaborations not listed above that you feel should be added
to the list:

Question

1. Consortium name:

Question

Consortium web address:

Question
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Contact person:

Question

Contact person email address:

|

Question

2. Consortium name:

Question

Consortium web address:

Question

Contact person email address:

Question

Contact person:

|

Question

3. Consortium/collaboration name:;

Question
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Consortium web address:

Question

Contact person:

Question

Contact person email address:

Question

We welcome your comments and suggestions. Please feel free to comment below.

Thank you for your time and support! We will inform you by email when the results of the
survey are available.

10
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GWAS Consortium Survey

Dear GWAS Investigator,

The GENEVA and GARNET GWAS consortia and NHGRI have made a commitment to share
data and encourage cross-study analyses. We hope that collaboration may help scientists
identify genetic loci associated with many different phenotypes and increase the power to study
less common outcomes.

We are co-chairs of the GENEVA Phenotype Harmonization committee. According fo our
information, you are a leader or contact person for one or more GWAS consottia (coliaborations
of two or more genome-wide association studies [GWAS]), and we invite you to participate in
this survey of GWAS consortia. This survey asks for general information about your consortium,
its history, membership, and primary topic of interest.

The purpose of this survey is five-fold:

1. to develop a catalog of GWAS consortia with information on each;

2. to assess the growth, number, size and characteristics of consortia;

3. to make this information available publicly so it can serve as a resource for GWAS
investigators planning research studies or desiring collaboration;

4. to promote future cross-study and cross-consortia collaborations and investigations; and
5. to inform potential funders of the needs of GWAS consortia.

Note that we are also sending out a companion survey to all GWAS publication corresponding
authors, asking for specific information on their GWAS, the phenotype data collected, and their
participation in consortia. Should you receive that survey, we hope you will complete it as well.
We would greatly appreciate it if you could take 5 minutes to complete this survey.

Thank you for your interest and support!

Siiri Bennett, MD

University of Washington

Seattle, Washington

Neil Caporaso, MD

National Cancer Institute

Bethesda, Maryland

Question

Your name:

Question

Your email address:




Nature Precedings : hdl:10101/npre.2011.6680.1 : Posted 9 Dec 2011

Question

Your institution:

Question

What is the name of your consortium? (if you participate in more than one consortium, please
consider completing the survey more than once, once for each consortium. Thank you!)

Question

What is your consortium's website URL? (If your consortium does not have a website, please
enter NA)

Question

What is the month and year the consortium formed? {ibi/YyYY}

Question
What is the status of the consortium?

It still exists as a consortium
" The consortium no longer exists

Question

What was the month and year the consortium closed? (MM/YYYY)
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Gtuestion

What are the diseases or conditions around which the consortium is structured? (Please list)

Question

How many GWAS studies contribute to or participate in the consortium?
Enter an integer (without commas).

Question

Approximately how many subjects total are represented by the consortium? (This is the sum of
the number of subjects in each study contributing to the consortium.)
Enter an integer {without commas).

|

Question

On what basis does the consortium include participating studies? (Tick alt that apply)

" Participating studies' primary phenotype is the consortium's phenotype of interest

Participating studies' primary phenotype is not the consortium's phenotype of interest, but
the studies have data relevant to the aim of the consortium

Participating studies use data obtained from another source, such as dbGaP

I B

Other (please specify): I

Question

What is the primary funding source for the consortium? (This question refers to the funding for
the consortium, not the individual participating GWAS. Tick all that apply.)

NIH grant

Government (Intramural) grant
Industry grant

None

I T S B B

Other (please specify): I
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Question
How are the activities of the consortium coordinated and managed? (Tick all that apply)

Through an independent Coordinating Center
With support from a specific institution

Through periodic in-person meetings

Through conference cails

Through the consortium's website

Use of other electronic media (social media, etc.)
Ad hoc organization as required

b I o [ (e (R B

Other (please specify): I .

Question

What genotyping platforms are used by the GWAS studies in your consortium? (Tick all that
apply)

[T Affymetrix

I Hlumina

Il Perlegen

7 Other (please specify): I

Question

What types of biospecimens have been used for genotyping in the consortium? (Tick all that
apply)

Blood-based DNA

Buccal-based DNA

Tissue-based DNA

None (analyses are based on metadata or in silico)
Don't know

T T T T T

Other (please specify): I
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Question

Please indicate below if biospecimens are available on some or all of the individuals in the
consortium. {Tick all that apply)

Blood
Urine
Buccal
Tissue

i S e S

Don't know

.

Other (please specify):l .

Question
What methods are used for cross-study analyses? (Tick all that apply)

Pooled analysis (analysis of pooled individual-level data)
Meta-analysis (analysis of summary statistics)
Don't know

T T T

Other (please specify): I

Question

What was the month and year of the first publication deriving from this consortium? {iki/y YY)

Question

Approximately how many publications have come out of the consortium (from the collaboration
of participating studies, not from individual participating studies)?
Enter an integer (without commas).

The following six questions ask about the population on which the consortium (and its
participating GWAS) is focused:
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Question

1. What is the gender of the consortium's population?

' Men only
" Women only
" Both men and women

Does this include pregnant women?

T Yes
" No
" Don't know

Question

2. What is the age of the consortium's population? (Tick all that apply)

Infant
Pediatric
Teen

Young adult
Middle-aged
Elderly

T T T T T T

Other age range (please specify): l

Question

3. The consortium's subjects are of which race? (Tick all that apply)

White/ Caucasian ancestry

Aslan ancestry

Black/ African ancestry

Pacific Islander/ Native Hawaiian
American Indian or Alaskan Native
Biracial or multiracial

Unknown or missing race

TTETTTETE T T

Other (please specify): I
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Question

4. The consortium's subjects are of which ethnicity? (Tick all that apply)

r
r
r

Self-identified Hispanic or Latino ethnicity
Not of Hispanic or Latino ethnicity
Ethnicity not specified or unknown

Question

5. Do the GWAS included in your consortium focus on any of the following populations? (Tick
all that apply)

[0 T S S R

Twins

Related individuals

Families (includes individuals from more than one generation, and can inciude both related
and unrelated individuals)

No focus on related individuals or special populations

Other special or restricted population (please specify): I j

Question

6. Geographic area covered by the consortium: (Tick all that apply)

1T T T T T T

North America

Central American & the Caribbean

South America

Europe

Africa

Eastern Asia {(e.g., China, Japan, Korea)

Southern Asia (e.g., India, Sri Lanka, Pakistan, Bangladesh)
Southeast Asia (e.g., Vietham, Thailand, Singapore, Malaysia)
Western Asia {e.g., Turkey, Israel, United Arab Emirates)
Oceania (e.g., Melanesia, Polynesia)

Australia/New Zealand

Don't know

Other (please specify): [
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Question

We welcome your comments and suggestions. Please feel free to comment below.

Thank you for your time and support! We will inform you by email when the results of the survey
are available.

Questions or Comments?
Contact Siiri Bennett at siirib@u.washington.edu
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Table 2. Consortia funding sources

Number of
Funding source consortia (N=51)*
National Institutes of Health (NIH) 33 (65%)
Government (intramural) grant 6 {12%)
Industry 3( 6%)
Other:
Wellcome Trust 3( 6%)
Foundation 2( 4%)
European funding agency 6(12%)
Development funds 1{ 2%)
Contract 1{ 2%)
University funds 1{ 2%)
Unidentified funding source 3( 6%)
None identified 10 (20%)

* Consortia could indicate more than one funding source
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Table 3. Advantages and disadvantages of consortia

Advantages

Sample size (Burton PR, et al. 2008)

Data harmonization (Bennett et al. 2011)

Interdisciplinary participation (enhanced expertise in diverse areas)

improved quality control (Laurie, 2010)

Standardized procedures for analyses, imputation, etc.

Standard policies to deal with authorship, IRB, consent, intellectual property issues
Policies favor depositing data In public repositories such as dbGaP

Reduced marginal costs

Disadvantages

Diminished autonomy and control

Complex organization, particularly when dealing with consent issues
Ethical issues

Authorship sharing/dilution

Need to enhance participation of younger scientists
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GWAS with additional phenotype data, by category
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Legends:
Figure 1. Size of consoartia by number of subjects

This box and whisker plot shows size of consortia as defined by total number of subjects {y-axis) over 3
time periods based on the year of formation of the consortia {x-axis}. The 2 different blocks in each of
the 3 time periods represent the 2" and 3" quartiles; the horizontal line where the inner quartiles meet
represents the median. The whiskers show the minimum and maximum number of subjects for each
time period. The data are derived from the Consortia Survey.

Figure 2. Size of consortia by the number of participating GWAS

This box and whisker plot shows size of consortia as defined by number of contributing GWAS (y-axis)
over 3 time periods based on the year of formation of the consortia (x-axis). The 2 different blocks
represent the 2™ and 3" quartiles; the horizontal line where the inner quartiles meet represents the
median. The whiskers show the minimum and maximum number of contributing GWAS for each time
period. The data are derived from the Consortia Survey.

Figure 3. Primary phenotype

Consortia were asked to indicate their primary phenotype or phenotypes of interest. These phenotypes
are shown on the y-axis, the number of consortia are shown on the x-axis. The ‘cancer’ phenaotype is the
most frequently studied phenotype. The horizontal bar for the ‘cancer’ phenotype has varying colors
that correspond to different types of primary cancer. The data are derived from the Consortia Survey.

Figure 4. GWAS with additional phenotype data, by category

GWAS investigators were asked to indicate what phenotype data were collected as part of their GWAS,
beyond that of their primary phenotype or phenotypes. The categories are shown on the x-axis. Each
GWAS investigator could report as many as 30 different categories of phenotype data (range 0-30). The
data are derived from the GWAS Investigator Survey.
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Supplemental Figure 1. Consortium funding by number of contributing studies

The number of consortia {y-axis) Is shown in relation to the number of individual studies contributing to
the consortium (x-axis). The different shades depict whether a consortium has funding or not based on
the response to the Consortia Survey.

Supplemental Figure 2. Race distribution by year consortium was formed

The number of consortia (y-axis} that include subjects from various ancestry groups (x-axis) according to
the year the consortium was formed. The data are derived from the Consortia Survey; respondents
could indicate more than one group.

Supplemental Figure 3. Consortla subjects by age group

Age group is shown on the x-axis. The number of consortia addressing the age group indicated is
depicted on the y-axis. The data is derived from the Consortia Survey; respondents could indicate more

than one age group.
Supplementat Figure 4. Consortia subjects by gender

The number of consortia {y-axis) that include only women and those that include both women and men
{x-axis). The data are from the Consortia Survey.

Supplemental Figure 5 Genotyping platform by year consortium was formed

The number of consortia (y-axis) according to the genotyping platform used by the consortium’s
participating GWAS, In t time periods {x-axis) representing the year the consortium was formed. As
reported in the responses to the Consortia Survey.

Supplemental Figure 6. Analytic approach, by year consortium was formed

The number of consortia {y-axis) according to their analytic approach—analysis of pooled data, meta-
analysis of summary data, or both—in two time periods (x-axis) based on the year the consortium was
formed. Asreported in the responses to the Consortia Survey.
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