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ADGC

The Alzheimer's Disease Genetics Consortium (ADGC) is funded NIA (PI: 
Gerard Schellenberg) to conduct genome-wide association studies 
(GWAS) to identify genes associated with an increased risk of developing 
late-onset Alzheimer’s disease (LOAD).



ADGC / ADC Sample Update

 GWAS Phase I: 4,464 ADC subjects
 Data available via NACC (relabeled to patient IDs) and 

NIAGADS (using NACC IDs)

 GWAS Phase II: As of October 3, 2014, total 11,376 ADC 
subjects genotyped by ADGC GWAS



Lambert et al 2013 IGAP GWAS

Lambert 2013



IGAP

 IGAP (Lambert et al. Nature Genetics 2013)

 Genome-wide summary statistics with non-identifiable 
information: P-value / HapMap Allele frequency / OR

 go.nature.com/tumaG2 has the following URL to data 
access

http://www.pasteur-lille.fr/en/recherche/u744/Igap_stage1.zip

 NIAGADS is working to cross-list the dataset



Reitz 2013 GWAS on African American 
population

Reitz 2013

Effect size for rs429358 
(in ABCA7) comparable 
with APOE ϵ4–SNP 

OR: 2.31 [95% CI, 2.19-2.42]
P = 5.5 × 10−47



36 publications since 2009
16 published or in press in 2014; 10 submitted and under review
Benitez et al. Missense variant in TREML2 protects against Alzheimer’s Disease. Neurobiol Aging. 2014 Jun;35(6):1510.e19-26.  

 Ruitz et al. International Genomics of Alzheimer's Disease Project identifies TRIP4 as a novel susceptibility gene. Transl

Psychiatry 2014 Feb 4;4:e358.  Escott-Price et al. Gene-wide analysis detects two new susceptibility genes for Alzheimer’s 

disease. PLOS One 2014 Jun 12;9(6):e94661.  Naj et al. Effects of Multiple Genetic Loci on Age at Onset in Late-Onset 

Alzheimer Disease: A Genome-Wide Association Study.  JAMA Neurol. 2014 Sep 8.  Nelson et al. ABCC9 gene 

polymorphism is associated with hippocampal sclerosis of aging pathology. Acta Neuropathologica 2014 Jun;127(6):825-

43.  Allen et al. Association of MAPT haplotypes with Alzheimer’s disease risk and MAPT brain gene expression levels. 

Alzheimer's Research and Therapy (in press)  Jones et al. Convergent genetic and expression data implicate immunity in 

Alzheimer’s disease. Alzheimers and Dementia (in press)  Wang al. APP Mutation A673T; A protective variant for 

Alzheimer’s disease in the United States?  JAMA Neurology (in press)  Beecham et al. Genome-wide association meta-

analysis of neuropathologic features of Alzheimer’s disease and related dementias. PLOS Genetics. 2014 Sept 4;10(9) 

Jun et al. PLXNA4 is Associated With Alzheimer Disease Risk and Modulates Tau Protein Phosphorylation.  Ann Neurol. 2014 

Sep;76(3):379-92.  Logue et al. Two Rare AKAP9 Missense Variants are Associated with Alzheimer Disease in African 

Americans. Alzheimers Dement. 2014 Aug 26.  Ramirez et al. SUCLG2 identified as both a determinator of CSF Aβ1-42-

levels and an attenuator of cognitive decline in Alzheimer's disease. Hum Mol Genet. 2014 Jul 15  Barral et al. Genetic 

variants in a ‘cAMP element binding protein’ (CREB)-dependent histone acetylation pathway influence memory 

performance in cognitively healthy elderly individuals. Neurobiol Aging. 2014 Jun 28.  Barral et al. Common genetic 

variants on 6q24 associated with exceptional episodic memory performance in the elderly. JAMA Neurology (In press). 

Wetzel-Smith et al. A rare mutation in UNC5C predisposes to Alzheimer’s disease and increases neuronal cell death. Nature 

Medicine (In press).  Schreiber et al. Alzheimer’s Disease Genetics. Current Behavioral Neuroscience Reports (In press).



New findings
 Follow-up of IGAP study

 TRIP4 (rs74615166) 
 TP53INP1 and IGHV1-67 via gene-wise analysis

 TREML2 (rs3747742) is a protective variant

 ABCC9 (rs704178) associated with hippocampal sclerosis

 PLXNA4: NIA-LOAD and Framingham family studies

 SUCLG2 associated with Aβ1-42 and cognitive decline in AD

 Rare variants in AKAP9 associated with AD in African Americans

 GWAS using neuropath-confirmed subjects with stronger effect sizes

 CR1, BIN1, and PICALM associated with age at onset



Association with age at onset [Naj 2014]



Stronger effect size using neuropath-
confirmed subjects [Beecham 2014]



ADGC GWAS Data 
available at NIAGADS

 13 ADGC GWAS datasets from 
Naj et al. (2011) and Lambert et 
al (2013) available at NIAGADS

 GWAS data

 Phenotype

 Imputation

 Naj et al. Nature Genetics 2011 
Summary Statistics



ADGC vs NIAGADS: Data Access
ADGC NIAGADS

Objective AD genetics research AD genetics / genomics data
resource

Data control 
jurisdiction

Collaborators contribute data.  
New analysts NEED approval 
from original data contributors

Data delegated to NIAGADS via
NIA data sharing plan. New 
analysts DO NOT NEED approval 
from original data contributors

Apply for 
data access

As ADGC collaborator with a 
specific analysis plan.  Needs 
sponsoring ADGC member.  No-
surprises, no overlap with primary 
analysis

As an independent Investigator.  
Data access application

Type of data Access to pre-publication data Only published data
Manuscript
review

Reviews findings and 
methodology

Only check for 
acknowledgement

Authorship &
Acknowledg-
ement

ADGC as co-author. 
Acknowledge ADGC and study 
funding

NIAGADS is not co-author. 
Acknowledge study funding and 
NIAGADS



ADGC ADC data types

 Complete data
 GWAS
 Phenotype
 Imputation
 Genome-wide association results

 Specific subset
 Genotypes for top SNPs (in preparation, will be available via 

NACC)
 Association results for specific SNPs are available via 

NIAGADS Genomics DB



https://www.niagads.org/genomics/

Genome Browser

Query 
by gene 
or SNPID

Gene / SNP report

View 
genomic 
context



AD Sequencing Project
 Announced in February 2012  by DHHS and NIH

 Participants
 NIA, NHGRI
 LSSP sequencing centers (Broad/Baylor/WashU)
 ADGC and CHARGE
 NIAGADS (data coordinating center)

 Study design available at www.niagads.org/adsp

Photo from http://nihrecord.od.nih.gov/newsletters/2012/03_02_2012/story5.htm

http://nihrecord.od.nih.gov/newsletters/2012/03_02_2012/story5.htm


ADSP Progress

 578 whole genomes from 111 multiplex families available 
in March 2014

 10,939 samples/10,959 subjects with Whole Exome
Sequencing will be available late October

 3,264 are ADC subjects

 See ADSP website 
(www.niagads.org/adsp) 
for more information on
 Study design
 Apply for data access 



Example ADSP pedigree



ADSP Whole-Exome Sequencing Data

 ~10,939 subjects, 3,264 are ADC subjects

 BAM (raw sequences) end of October

 VCF (SNPs and indels) at later date

 Apply for access now!  Contact NIAGADS for 
help

 ADSPID to ADC PatientID mapping via NACC 
for each center (A 
NACC/NCRAD/ADGC/NIAGADS 
Collaboration!)

See www.niagads.org/adsp for more information
Or just contact NIAGADS data@niagads.org



Apply for ADSP data access
Go to www.niagads.org/adsp , click Apply for Data

 All applications will be submitted to dbGaP and 
reviewed by NIH

 The dbGaP dataset ID for ADSP is phs000572. 

 ADSP requires the following additional information:
 Description of the secondary data that will be generated by 

your study and deposited into NIAGADS

 Signed NIA Data Sharing Plan and NIAGADS Data Distribution 
Agreement for ADSP

 Contact NIAGADS (data@niagads.org) for data 
application, we’d be glad to help step-by-step
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ADSP Project
experimental design
power calculations – drive design
case/control selection
family selection
data flow and database planning
existing genetic data – submit to dbGap
phenotype data – submit to dbGaP
conference calls: 3-6/week, past 30 months
DNA samples to sequencing centers

ADSP Project
Gerard Schellenberg
Gary Beecham
Amanda Partch
Laura Cantwell
Adam Naj
Richard Mayeux
Lindsay Farrer
Peggy Pericak-Vance
Jonathan Haines
Li-San Wang
Wendy Raskind/Tom Bird
Tatiana Foroud
Kelley Faber
Anita DeStefano
Marilyn Miller

ADGC
NCRAD
NACC
NIAGADS



http://www.google.com/imgres?imgurl=http://identity.ucsf.edu/images/downloads/official/ucsf_logo_K.jpg&imgrefurl=http://identity.ucsf.edu/graphics/&h=1153&w=1649&sz=60&tbnid=Ym3tXnBY9HIKGM:&tbnh=105&tbnw=150&prev=/images?q=ucsf+logo&zoom=1&q=ucsf+logo&usg=__RGXzswSxgFsOWbJ-gekEdgdfV2U=&sa=X&ei=PDorTb7WCobGlQe5uKGtAQ&ved=0CCgQ9QEwBA
http://www.google.com/imgres?imgurl=http://identity.ucsf.edu/images/downloads/official/ucsf_logo_K.jpg&imgrefurl=http://identity.ucsf.edu/graphics/&h=1153&w=1649&sz=60&tbnid=Ym3tXnBY9HIKGM:&tbnh=105&tbnw=150&prev=/images?q=ucsf+logo&zoom=1&q=ucsf+logo&usg=__RGXzswSxgFsOWbJ-gekEdgdfV2U=&sa=X&ei=PDorTb7WCobGlQe5uKGtAQ&ved=0CCgQ9QEwBA
http://www.uab.edu/home
http://www.uab.edu/home
http://www.google.com/imgres?imgurl=http://www.healthjockey.com/images/university-washington-logo.jpg&imgrefurl=http://www.healthjockey.com/2009/09/30/alcohol-abuse-depression-and-obesity-could-be-related-in-young-women/&usg=__wWZ4o0DeSuGHqODQGdBylBOr6Vg=&h=320&w=320&sz=7&hl=en&start=18&zoom=1&um=1&itbs=1&tbnid=GcKbangK5Xse2M:&tbnh=118&tbnw=118&prev=/images?q=univ+of+washington+logo&um=1&hl=en&sa=X&rls=com.microsoft:en-us&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.healthjockey.com/images/university-washington-logo.jpg&imgrefurl=http://www.healthjockey.com/2009/09/30/alcohol-abuse-depression-and-obesity-could-be-related-in-young-women/&usg=__wWZ4o0DeSuGHqODQGdBylBOr6Vg=&h=320&w=320&sz=7&hl=en&start=18&zoom=1&um=1&itbs=1&tbnid=GcKbangK5Xse2M:&tbnh=118&tbnw=118&prev=/images?q=univ+of+washington+logo&um=1&hl=en&sa=X&rls=com.microsoft:en-us&tbs=isch:1
http://www.alz.uci.edu/
http://www.alz.uci.edu/
http://www.azalz.org/Home.aspx
http://www.azalz.org/Home.aspx
http://www.northwestern.edu/
http://www.northwestern.edu/
http://www.utsouthwestern.edu/index.html
http://www.utsouthwestern.edu/index.html
http://www.hopkinsmedicine.org/
http://www.hopkinsmedicine.org/
http://aging.med.nyu.edu/
http://aging.med.nyu.edu/
http://www.google.com/imgres?imgurl=http://news.cnet.com/i/bto/20090201/umhs_logo_-_color.jpg&imgrefurl=http://news.cnet.com/8301-13512_3-10154252-23.html&usg=__AxsT1Biy7VN2EOt114juU5HYD1E=&h=220&w=280&sz=20&hl=en&start=2&zoom=1&itbs=1&tbnid=CJZpE9lVLsKXEM:&tbnh=90&tbnw=114&prev=/images?q=university+of+michigan+health+system+logo&hl=en&sa=X&rls=com.microsoft:en-us&tbs=isch:1&prmd=ivns
http://www.google.com/imgres?imgurl=http://news.cnet.com/i/bto/20090201/umhs_logo_-_color.jpg&imgrefurl=http://news.cnet.com/8301-13512_3-10154252-23.html&usg=__AxsT1Biy7VN2EOt114juU5HYD1E=&h=220&w=280&sz=20&hl=en&start=2&zoom=1&itbs=1&tbnid=CJZpE9lVLsKXEM:&tbnh=90&tbnw=114&prev=/images?q=university+of+michigan+health+system+logo&hl=en&sa=X&rls=com.microsoft:en-us&tbs=isch:1&prmd=ivns
http://www.google.com/imgres?imgurl=http://www.usjournal.com/img/uky377x191logo.jpg&imgrefurl=http://www.usjournal.com/en/students/campuses/uky.html&usg=__yKHRg8WFDWcaZF7MhbSw-aH0RXk=&h=191&w=377&sz=39&hl=en&start=2&zoom=1&itbs=1&tbnid=mth7Q_19Ue9MCM:&tbnh=62&tbnw=122&prev=/images?q=u+kentucky+logo&hl=en&sa=X&rls=com.microsoft:en-us&tbs=isch:1&prmd=ivns
http://www.google.com/imgres?imgurl=http://www.usjournal.com/img/uky377x191logo.jpg&imgrefurl=http://www.usjournal.com/en/students/campuses/uky.html&usg=__yKHRg8WFDWcaZF7MhbSw-aH0RXk=&h=191&w=377&sz=39&hl=en&start=2&zoom=1&itbs=1&tbnid=mth7Q_19Ue9MCM:&tbnh=62&tbnw=122&prev=/images?q=u+kentucky+logo&hl=en&sa=X&rls=com.microsoft:en-us&tbs=isch:1&prmd=ivns
http://health.usf.edu/
http://health.usf.edu/
http://madrc.mgh.harvard.edu/
http://madrc.mgh.harvard.edu/
http://www.hms.harvard.edu/
http://www.hms.harvard.edu/
http://massgeneral.org/
http://massgeneral.org/
http://www.brighamandwomens.org/
http://www.brighamandwomens.org/
https://www.alz.washington.edu/
https://www.alz.washington.edu/
http://www.indiana.edu/
http://www.indiana.edu/

	ADGC and NIAGADS Update�October 2014 ADC Director’s Meeting
	ADGC
	ADGC / ADC Sample Update
	Lambert et al 2013 IGAP GWAS
	IGAP
	Reitz 2013 GWAS on African American population
	Slide Number 7
	New findings
	Association with age at onset [Naj 2014]
	Stronger effect size using neuropath-confirmed subjects [Beecham 2014]
	ADGC GWAS Data �available at NIAGADS
	ADGC vs NIAGADS: Data Access
	ADGC ADC data types
	Slide Number 14
	AD Sequencing Project
	ADSP Progress
	Example ADSP pedigree
	ADSP Whole-Exome Sequencing Data
	Apply for ADSP data access
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23

