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Center: P. Murali Doraiswamy, Jeffrey R. Petrella, Terence Z. Wong; University of
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Yuek Robin Hsiung, Howard Feldman, Benita Mudge, Michele Assaly, — Past Investigator;
Cognitive Neurology - St. Joseph's, Ontario: Andrew Kertesz, John Rogers, Dick Trost;
Cleveland Clinic Lou Ruvo Center for Brain Health: Charles Bernick, Donna Munic;
Northwestern University: Diana Kerwin, Marek-Marsel Mesulam, Kristine Lipowski, Chuang-
Kuo Wu — Past Investigator, Nancy Johnson — Past Investigator; Premiere Research Inst
(Palm Beach Neurology): Carl Sadowsky, Walter Martinez, Teresa Villena; Georgetown
University Medical Center: Raymond Scott Turner, Kathleen Johnson, Brigid Reynolds;
Brigham and Women's Hospital: Reisa A. Sperling, Keith A. Johnson, Gad Marshall, Meghan
Frey — Past Investigator; Stanford University: Jerome Yesavage, Joy L. Taylor, Barton Lane,
Allyson Rosen — Past Investigator, Jared Tinklenberg — Past Investigator; Banner Sun Health
Research Institute: Marwan N. Sabbagh, Christine M. BeldenSandra A. Jacobson, Sherye A.
Sirrel; Boston University: Neil Kowall, Ronald Killiany, Andrew E. Budson, Alexander Norbash
— Past Investigator, Patricia Lynn Johnson — Past Investigator; Howard University: Thomas O.
Obisesan, Saba Wolday, Joanne Allard; Case Western Reserve University: Alan Lerner,
Paula Ogrocki, Leon Hudson — Past Investigator; University of California, Davis —
Sacramento: Evan Fletcher, Owen Carmichael, John Olichney, Charles DeCarli — Past
Investigator; Neurological Care of CNY: Smita Kittur; Parkwood Hospital: Michael Borrie, T-Y
Lee, Dr Rob Bartha; University of Wisconsin: Sterling Johnson, Sanjay Asthana, Cynthia M.
Carlsson; University of California, Irvine - BIC: Steven G. Potkin, Adrian Preda, Dana
Nguyen; Banner Alzheimer's Institute: Pierre Tariot, Adam Fleisher, Stephanie Reeder; Dent
Neurologic Institute: Vernice Bates, Horacio Capote, Michelle Rainka; Ohio State University:
Douglas W. Scharre, Maria Kataki, Anahita Adeli; Albany Medical College: Earl A. Zimmerman,
Dzintra Celmins, Alice D. Brown; Hartford Hospital, Olin Neuropsychiatry Research Center:
Godfrey D. Pearlson, Karen Blank, Karen Anderson; Dartmouth-Hitchcock Medical Center:
Robert B. Santulli, Tamar J. Kitzmiller, Eben S. Schwartz — Past Investigator; Wake Forest
University Health Sciences: Kaycee M. Sink, Jeff D. Williamson, Pradeep Garg, Franklin
Watkins — Past Investigator; Rhode Island Hospital: Brian R. Ott, Henry Querfurth, Geoffrey
Tremont; Butler Hospital: Stephen Salloway, Paul Malloy, Stephen Correia; UC San
Francisco: Howard J. Rosen, Bruce L. Miller; Medical University South Carolina: Jacobo
Mintzer, Kenneth Spicer, David Bachman; St. Joseph’s Health Care: Elizabether Finger,
Stephen Pasternak, Irina Rachinsky, John Rogers, Andrew Kertesz — Past Investigator, Dick
Drost — Past Investigator; Nathan Kline Institute: Nunzio Pomara, Raymundo Hernando,
Antero Sarrael; University of lowa College of Medicine: Susan K. Schultz, Laura L. Boles
Ponto, Hyungsub Shim, Karen Elizabeth Smith; Cornell University: Norman Relkin, Gloria
Chaing, Lisa Raudin; University of South Florida: USF Health Byrd Alzheimer’s Institute:
Amanda Smith, Kristin Fargher, Balebail Ashok Raj.

ADNI Methods:

Data used in the preparation of this article were obtained from the Alzheimer’s Disease
Neuroimaging Initiative (ADNI) database (adni.loni.usc.edu). The ADNI was launched in 2003
by the National Institute on Aging (NIA), the National Institute of Biomedical Imaging and
Bioengineering (NIBIB), the Food and Drug Administration (FDA), private pharmaceutical
companies and non-profit organizations, as a $60 million, 5-year public-private partnership. The
primary goal of ADNI has been to test whether serial magnetic resonance imaging (MRI),
positron emission tomography (PET), other biological markers, and clinical and
neuropsychological assessment can be combined to measure the progression of mild cognitive
impairment (MCI) and early Alzheimer’s disease (AD). Determination of sensitive and specific
markers of very early AD progression is intended to aid researchers and clinicians to develop
new treatments and monitor their effectiveness, as well as lessen the time and cost of clinical
trials.
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The Principal Investigator of this initiative is Michael W. Weiner, MD, VA Medical Center and
University of California — San Francisco. ADNI is the result of efforts of many co-investigators
from a broad range of academic institutions and private corporations, and subjects have been
recruited from over 50 sites across the U.S. and Canada. The initial goal of ADNI was to recruit
800 subjects but ADNI has been followed by ADNI-GO and ADNI-2. To date these three
protocols have recruited over 1500 adults, ages 55 to 90, to participate in the research,
consisting of cognitively normal older individuals, people with early or late MCI, and people with
early AD. The follow up duration of each group is specified in the protocols for ADNI-1, ADNI-2
and ADNI-GO. Subjects originally recruited for ADNI-1 and ADNI-GO had the option to be
followed in ADNI-2. For up-to-date information, see www.adni-info.org.

The following authors are included under the CHARGE Consortium:

Najaf Amin (Erasmus University Medical Center, Genetic Epidemiology Unit, Department of
Epidemiology and Biostatistics), Diane Becker (General internal Medicine, Johns Hopkins
School of Medicine, Baltimore, USA), Alexa Beiser (Department of Biostatistics, Boston
University School of Public Health, Boston, MA; Framingham Heart Study, Framingham, MA),
Stéphanie Debette (INSERM U897, University of Bordeaux, France; Bordeaux University
Hospital; Department of Neurology, Lariboisiére Hospital, Paris, France; Department of
Neurology, Boston University School of Medicine, Boston, USA), Anita DeStefano (Department
of Biostatistics, Boston University School of Public Health, Boston, MA; 2) Framingham Heart
Study, Framingham, MA), Edith Hofer (Department of Neurology, Clinical Division of
Neurogeriatrics, Institute of Medical Informatics, Statistics and Documentation, Medical
University Graz), Albert Hofman (Department of Epidemiology, Erasmus University Medical
Center, Rotterdam, The Netherlands), Wiro J. Niessen (Department of Medical Informatics
Erasmus University Medical Center, Rotterdam, The Netherlands; (2) Faculty of Applied
Sciences, Delft University, The Netherlands), Stephan Seiler (Department of Neurology, Clinical
Division of Neurogeriatrics, Medical University Graz), Albert Smith (Icelandic Heart Association),
Christophe Tzourio (INSERM U897, University of Bordeaux, France; Bordeaux University
Hospital and CIC-EC7 ISPED), Dhananjay Vaidya (General Internal Medicine, Johns Hopkins
School of Medicine, Baltimore, USA), Meike W. Vernooij (Departments of Epidemiology and
Radiology, Erasmus University Medical Center, Rotterdam, The Netherlands)

The following authors are included under the EPIGEN Consortium:

David B. Goldstein (The Centre for Genomics and Population Genetics, Duke University
Institute for Genome Sciences and Policy, Durham, North Carolina, USA), Erin L. Heinzen (The
Centre for Genomics and Population Genetics, Duke University Institute for Genome Sciences
and Policy, Durham, North Carolina, USA), Kevin Shianna (The Centre for Genomics and
Population Genetics, Duke University Institute for Genome Sciences and Policy, Durham, North
Carolina, USA), Rodney Radtke (Department of Medicine, Duke University Medical Center,
Durham, North Carolina, USA) and Ruth Ottmann (Departments of Epidemiology, Neurology,
and the G.H. Sergievsky Center, Columbia University, New York, NY).

The following authors are included under the IMAGEN Consortium: Lisa Albrecht (Charite),
Chris Andrew (IoP), Mercedes Arroyo (Cambridge University), Eric Artiges (INSERM), Semiha
Aydin (PTB), Christine Bach (Central Institute of Mental Health), Alexis Barbot (Commissariat a
I'Energie Atomique), Nathalie Boddaert (INSERM), Arun Bokde (Trinity College Dublin), Zuleima
Bricaud (INSERM), Uli Bromberg (University of Hamburg), Ruediger Bruehl (PTB), Arnaud
Cachia (INSERM), Anna Cattrell (IoP), Patrick Constant (PERTIMM), Hans Crombag
(University of Sussex), Katharina Czech (Charite), Jeffrey Dalley (Cambridge University),
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Benjamin Decideur (Commissariat a I'Energie Atomique), Tahmine Fadai (University of
Hamburg), Vincent Frouin (Commissariat a I'Energie Atomique), Birgit Fuchs (GABO:milliarium
mbH & Co. KG), Fanny Gollier Briand (INSERM), Penny Gowland (University of Nottingham),
Kay Head (University of Nottingham), Bert Heinrichs (Deutsches Referenzzentrum fiir Ethik),
Nadja Heym (University of Nottingham), Thomas Hibner (Technische Universitat Dresden),
Albrecht Ihlenfeld (PTB), James Ireland (Delosis), Nikolay Ivanov (Charite), Jennifer Jones
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Mar (Cambridge University), Jessica Massicotte (INSERM), Eva Mennigen (Technische
Universitat Dresden ), Xavier Mignon (PERTIMM), Ruben Miranda (INSERM), Kathrin Muller
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Dresden ), John Rogers (Delosis), Alexander Romanowski (Charite), Christina Schilling
(Charite), Christine Schmal (Central Institute of Mental Health), Dirk Schmidt (Technische
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California, San Diego. ADNI data are disseminated by the Laboratory of Neuro Imaging at the
University of Southern California.

Age, Gene/Environment Susceptibility-Reykjavik Study (AGES-Reykjavik): This study has
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Infrastructure was partly supported by grant No. UL1RR025005, a component of the NIH and
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of Health RO1 grants HL084099 and NS087541 to MF.
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University of Graz supports the databank of the ASPS. The authors thank the staff and the
participants of the ASPS for their valuable contributions. We thank Birgit Reinhart for her long-
term administrative commitment and Ing Johann Semmler for the technical assistance at
creating the DNA-bank.
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and Alice Wallenberg (KAW) foundation and a grant from Torsten and Ragnar Soderbergs
Foundation to LN, a grant from HelseVest RHF (Grant 911554) to SLH.

Bipolar Family Study: The Bipolar Family Study wishes to thank the Scottish Mental Health
Research Network for research assistant support, the Brain Research Imaging Centre
Edinburgh, a center in the Scottish Funding Council Scottish Imaging Network—A Platform for
Scientific Excellence (SINAPSE) Collaboration, for image acquisition and the Wellcome Trust
Clinical Research Facility for genotyping. Genotyping was supported by the National Alliance for
Research on Schizophrenia and Depression (NARSAD) Independent Investigator Award (to
A.M.M.), and data collection was supported by the Health Foundation Clinician Scientist
Fellowship.
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(www.cognomics.nl), a joint initiative by researchers of the Donders Centre for Cognitive
Neuroimaging, the Human Genetics and Cognitive Neuroscience departments of the Radboud
university medical centre and the Max Planck Institute for Psycholinguistics in Nijmegen. The
Cognomics Initiative is supported by the participating departments and centres and by external
grants, i.e. the Biobanking and Biomolecular Resources Research Infrastructure (Netherlands)
(BBMRI-NL), the Hersenstichting Nederland, and the Netherlands Organisation for Scientific
Research (NWO). We wish to thank all persons who kindly participated in the BIG research. The
research leading to these results also receives funding from the European Community‘s
Seventh Framework Programme (FP7/2007— 2013) under grant agreements #602450
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HL080295, HL087652, HL105756, HL103612, and HL120393 with additional contribution from
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provided through AG023629 and AG15928 from the National Institute on Aging (NIA). A full list
of principal CHS investigators and institutions can be found at CHS-NHLBI.org/. The provision
of genotyping data was supported in part by the National Center for Advancing Translational
Sciences, CTSI grant UL1TR000124, and the National Institute of Diabetes and Digestive and
Kidney Disease Diabetes Research Center (DRC) grant DK063491 to the Southern California
Diabetes Endocrinology Research Center. The content is solely the responsibility of the authors
and does not necessarily represent the official views of the National Institutes of Health.
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Matarin is funded by Epilepsy Research UK (grant F1206).
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Ministry for Education and Research BMBF (eMED SysAlc 01ZX1311A; Forschungsnetz
AERIAL; 1EV0711).

IMpACT: This study was funded by a grant from the Brain & Cognition Excellence Program of
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The research leading to these results also receives funding from the European Community‘s

10 | WWW.NATURE.COM/NATURE



SUPPLEMENTARY INFORMATION gHaVZH,

Seventh Framework Programme (FP7/2007— 2013) under grant agreements n° 602450
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MCIC is the result of efforts of co-investigators from University of lowa, University of Minnesota,
University of New Mexico, Massachusetts General Hospital.

MooDS: The establishment of the MooDS sample was funded by the German Federal Ministry
of Education and Research (BMBF) through the Integrated Genome Research Network (IG)
MooDS (Systematic Investigation of the Molecular Causes of Major Mood Disorders and
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