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Current and ongoing data sources
ROS and MAP aging studies
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Omics

Bulk RNAseq from four brain regions

DNA methylation lllumina 450K (n=700)

50 iPSC lines

- with Broad

ATACseq on purified cell types

TMT proteomics (n=300 people, 3 regions)
- with Emory

WGS (n=800 individuals)

Metabolomics (n=300+)
- with Duke

Histone marks (n=500)

Starting single nucleus / cell RNAseq
- with Columbia

Structural and functional neuroimaging (700+)
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Current and ongoing data sources
ROS and MAP aging studies

Omics

Bulk RNAseq from four brain regions

DNA methylation lllumina 450K (n=700)

50 iPSC lines

- with Broad

ATACseq on purified cell types

TMT proteomics (n=300 people, 3 regions)
- with Emory

WGS (n=800 individuals)

Metabolomics (n=300+)
- with Duke

Histone marks (n=500)

Starting single nucleus / cell RNAseq
- with Columbia

Structural and functional neuroimaging (700+)

Clinical

A2 RADC data l'
19 cognitive domain tests

Personality, psychiatric, motor, sleep & lifestyle measures

Pathological

AD pathology (8 regions), cerebrovascular disease,
hippocampal sclerosis, Nigral, limbic, and neocortical
Lewy bodies, TDP-43 pathology



Data accessg radc.rush.edu

RADC Research Resource Sharing Hub

The Rush Alzheimer's Disease Center (RADC), one of 29 Alzheimer's disease (AD) Research Centers across the country designated and funded by the National Institute on Aging (NIA), is dedicated to
supporting research about the cause, treatment, and prevention of AD, other dementias, and a range of other common chronic conditions of aging. The many RADC studies generate an enormous variety
of unique data and biospecimens to support this effort. RADC faculty and staff are committed to sharing these resources with the wider aging and AD research community to accelerate the pace at which
new knowledge is created for the treatment and prevention of dementia and other age-related chronic neurologic conditions, and have distributed data across the United States and the world.

The RADC Research Resource Sharing Hub was specifically designed to help you, the non-RADC investigator, navigate the complex data and biospecimens available for sharing, and to assist you in
identifying data and biospecimens that you can use to support your own projects. We invite you to explore the site, see what is available, and submit your data and/or biospecimen request.

—David A. Bennett, MD, Director of RADC

Query Frequency Reports Request Data/Specimens

Learn about RADC cohort studies through enrollment and autopsy timelines, Generate reports on participant frequency for selected criteria, broken down by Submit a request for data, biospecimens, or personal identifiers. Learn about the
and study design papers. Explore organized categories of available data such as demographics. Use the Data Availability Report to examine RADC data and request submission, review, and distribution processes including requirements
omics, cognitive assessments, and neuropathology. Search documentation of biospecimen availability and determine how available resources match a for material transfer and data use agreements.

variables and data collection procedures. project's requirements. Use the Longitudinal Report to examine participant

frequency across multiple waves of assessments.



Data access radc.rush.edu

RADE|Reweect

Cognitive Status

éq % Resource
V‘P@ IS—IhalL:mg Clinical Diagnosis
10 4

Most recent diagnosis

Documentation

Dynamic Reports

Most recent or final

consensus diaghosis @
Data Availability Report

Longitudinal Report MMSE 0-30 and v
Requests
|
Login / Create Account Available Data
|:eedback_ Substudies
Substudy and v
Omics
Genotyping or v
Epigenetics or v
Gene Expression or v

Metabolomics or v

Biomarkers

Imaging

[ Blood measures

Example of filtering for participants

No cognitive impairment Mild cognitive impairment (MCI) MCI plus other diagnosis Alzheimer's disease (AD)

Possible AD plus other diagnosis Other dementia diagnosis (with no AD)

No cognitive impairment Mild cognitive impairment (MCI) MCI plus other diagnosis Alzheimer's disease (AD)

Possible AD plus other diagnosis Other dementia diagnosis (with no AD)

At baseline > v

Last valid > v
Actigraphy Brain Insulin Decision Making Dynaport Nutrition Olfaction @ Personality 1 @ Personality 2 @
GWAS-Affymetrix GWAS-Illumina Whole Exome Sequencing Whole Genome Sequencing

H3K9Ac DNA methylation
miRNA RNA microarray RNA-seq
Bile acids Brain metabolomics Serum metabolomics Brain lipidomics Serum lipidomics

Antemortem imaging Postmortem imaging

Clinical lab results

Find data subsets of interest, and wide range of clinical and pathological measures



Data accesg synapse.org

Synapse.orgmpad

€& AMP-AD Knowledge Portal [seach ~ a

Synapse ID: syn2580853 @ DoOI: doi:10.7303/syn2580853 Storage Location: Synapse Storage £ Project Settings « 2

Wiki @ Files @ Tables @ Discussion @

<

Data

AMP-AD Knowledge Portal
Get Started
About > The AMP-AD Knowledge Portal programs share data across a variety of human studies, animal and cellular model systems as summarized in the figures below.
Data Use Requirements

Dt = Data in this portal is available to qualified investigators that fulfill the terms as described under Data Use Requirements
ata e
= Three data tables have been generated to provide information about the studies and assays and to facilitate data downloads
Browse Data by Study
= Browse Data by Study

Browse Data by Assay
. = Browse Data by Assay
Browse Data by Tissue

Anal 5 = Browse Data by Tissue
nalyses

Consortium Studies

Experimental Resources

Data Releases and Updates Human Tissue
Content Submission Policy and Data Use
Statements HUMAN TISSUE ﬂw M
* RNAseq
* Alzheimer’s Disease : Ga.zne Expression array
) o ’ * miRNA array
* Mild Cognitive Impairment « ChiPse
* Parkinson’s Disease . DNA Mi_th |ation arra
Prefrontal Cortex * Amyothrophic Lateral Sclerosis . Proteomic: Y
+ Corticobasal Degeneration .
) + Confocal Imaging
* Frontotemporal Dementia T -
— * Dementia with Lewy Bodies B g .tvp
. rantanmirc

ROSMAP omics, and other cohort omics all available here
Current study uses gene expression, DNA methylation;moastem imaging
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Foundation of expressiemaging: sources afoexpression

Genegene correlation matrix
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Trait assocation, current study
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Input phenotypes: Examples:
Cognitive phenotypes Loneliness

Disease phenotypes  Micro Infarcts

Peripheral expression TREM2 levels

Genetic variants SLC6A4 variants

Brain-phenotype comparison:

Where in the brain do
phenotypes and MRI covary?

Results:

Regions associated
with given phenotype

Phenotype

MRI variable

i.e. voxels covarying
with gene expression

1
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Individual brain scans
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Input phenotypes:
Cognitive phenotypes

Disease phenotypes
Peripheral expression

Genetic variants

Brain Omics

Examples:
Loneliness
Micro Infarcts
TREM?2 levels
SLC6A4 variants

Brain-based
gene expression
or methylation

Brain-phenotype comparison:

Where in the brain do

phenotypes and MRI covary?

Phenotype

LILI Y A OR € (1 2

MRI variable

»

Individual brain scans

Results:

Regions associated
with given phenotype

i.e. voxels covarying
with gene expression

a A



Mapping molecular systems to MRI voxels

myelination

synaptic transmission
nuclear processes
transcriptional regulation

genecoexpressiomodules

Expression of molecular systems (measured in DLPFC)
are related to R2 imaging features across the brain

Regions mapping to each molecular system are spatially
coherent



Tracts associated with MRI correlatescoexpression
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Tracts associated with MRI correlatescoexpressiorftop 3/4)

Yellow is the connection between putamen and lateral orbitofrontal.
Green is the connection between putamen and superior frontal.
Blue is the connection between caudate and rostral middle frontal.

Theother connection in the top four, between putamen and rostral middle frontal, is omitted here for clarity.



Tracts associated with MRI correlatescoexpression

Relative Number of White Matter
Pathways (Arbitrary Units)

Region A
RightPutamen
RightPutamen
RightCaudate
RightPutamen
RightLateralOrbitoFrontal
RightCaudate
RightPutamen
LeftRostralMiddleFrontal

Top-scoring region pairs

Region B
RightRostralMiddleFrontal
RightLateralOrbitoFrontal
RightRostralMiddleFrontal
RightSuperiorFrontal
Rightlnsula
RightLateralOrbitoFrontal
RightMedialOrbitoFrontal
RightRostralMiddleFrontal



Coexpressiom MRI vs pathology

AD pathology
Coexpressiom109¢ transcription




Comethylatiormodules with MRI correlates




Gray matter connected to
comethylationmodules with MRI correlates

Pathways (Arbitrary Units)
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Comethylationn MRI vs pathology




Trait associations of MRssociated gene/methylation clusters
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Trait associations of MRssociated gene/methylation clusters
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Protein modules associated with AD
relatedtraits (via Emory U.)

Many molecular systems associated with
cognition, or tdp43, Lewy Bodies,
amyloid or tau:

- Mitochondria (specifically
transcription of mitochondrial genes
and ribosomes)

- Protein localization

- Endoplasmic reticulum
- RNA processing

- Splicing

- Peroxisomes

- Certain classes of synaptic ion channels

- Exosomes and extracellular processes

Moduletrait network for AD |
associated protein modules

ion trgmsp
(mitochond

mito ri
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Structural imaging of protein modules

gAOUK RIFEGE LI NIOAFEte YSIF adzNBRX
largest signals are for protein modules related to RNA
processing and two others with unclear functions




Protein MRI correlates

With ~100 paired MRproteomes we see
several molecular systems with
correlated voxels.

These are spatially extensive and-far
removed from the site of protein
measurements in DLPFC.

RNAprocessing protein modules

Next step is relating fMRI and
antemortemstructural imaging to
protein abundance.

Major remaining question is the diversity
of proteinrimaging maps as function of
site of biopsy.

Protein modules of uncledk
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Next step is relating fMRI and
antemortemstructural imaging to
protein abundance

Average (all time)

100 200 300

200 300 400



Rush targets guided by confluence of:
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Rush targets guided by confluence of:

Neuroimaging Computational
& systems biology
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Rush targets guided by confluence of:

Neuroimaging Computational Molecular biology
& systems biology experiments
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The futurepresentg coherent understanding via AM&D data
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The futurepresentg coherent understanding via AM&D data
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- Computational postdoc and assistant professor positions

Contactchristopher_gaiteri@rush.edu
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Molecular systems related to AD
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Molecular systems related to AD
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PathoAD [ Transcript (isoform) level

Tau-tangles

CIliAD

B-amyloid

Cog Dec

ROSMAP SpeakEasy modules

Molecular systems related to AD
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Molecular systems related to AD
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Molecular systems related to AD
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