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Theme: Age-related factors across the lifespan

Apply geroscience
frameworks to examine how age-
related changes in key biological 
pathways are linked to AD risk 
and phenotypes.

Emphasis on cohort diversity

Includes “young cohort” (25-44 yr)

Slide courtesy Heather Whitson

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjN2LOUl-vmAhVpkuAKHXHiB04QjRx6BAgBEAQ&url=https://www.researchgate.net/figure/The-Seven-Pillars-of-Aging_fig1_268443476&psig=AOvVaw3PVfvJxZYcyZiqNRUnk7vX&ust=1578269698167870


Pe ri-op  
Pla sm a  
Ma rke r  

Pro je ct  (WFU 
Colla b)

Expre ss
 BRAIN 
Stu dy

Corn e ll – 
De m e n t ia  

ACP

Goldste in : 
Olfa ctory 

Tissu e

Wa x: Re t in a l 
b iom a rke rs

De Vinney 
NACC Ne w 

In ve st iga tor

CLARiTi

Tu rn e r:
 Bla ck Me n ’s  
Bra in  He a lth

Spa t ia l 
Tra n scr ip tom ics

UNC
MEMORY
SERVICE

DUKE
MEMORY

CLINIC

Re t in a l Im a gin g 
iMIND

La b

NORTH CAROLINA 
REGISTRY FOR
BRAIN HEALTH

COMMUNITY
BASED

PROGRAMS

CLINIC-BASED
BIOFLUID 

REPOSITORY

Be rge r  Pe r i-
op  CSF 

Re pository 

Ru ra l 
Com m un ity 

Blood  
Re pository

YOUNG BRAIN 
JHU COLLAB

BRYAN
BRAIN 
BANK

RESEARCH EDUCATION
COMPONENT CORE 

BIOMARKERS
 CORE 

NEURO-
PATHOLOGY 

CORE

DATA MANAGEMENT 
AND STATISTICS CORE

CLINICAL 
CORE 

OUTREACH,
RECRUITMENT 

&
ENGAGEMENT 

CORE

ALZHEIMER’S
DISEASE

GUTMICROBIOME
& METABOLOME 

Fron t o t e m p ora l 
a n d  Le w y Bod y  

De m e n t ia  
NETWORKS

BRYAN ADRC
& 

We lsh -
Boh m e r / Pla ssm a

n  La b

ALZHEIMER’S
DISEASE

NEUROIMAGING
INITIATIVE

BIODEMOGRAPHY
OF

AGING UNIT

Bra in  Im a gin g 
Ce n t e r s  

BIAC AND
BRIC

New Projects, supported by ADRC resources

Pre-existing programs, now symbiotic with ADRC 

Duke/UNC ADRC Cores

Foundational Projects & Units at Duke and UNC
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Clinical Core Data Collection
REDCap: UDS3/4, Neuropsych 

tests, age-related variables, 
remote assessment

Neuropathology Core Data 
Collection

REDCap: NACC v10

Data sets for analysis

Reports: QC, scheduling, 
recruitment, utilization, sample 

management, data access 
requests

Biomarker Core Data Collection
Imaging data, metadata

PEDIGENE/ORACLE

Data standards, 
ontologies

Image/biomarker file 
store and analysis 

tools

Image files, 
omic data

Metadata, 
sample data

Public access web 
query tool

ADC Data 
Management tools

ORE Core 
GlobalApp, ScheduleApp: 

Repository participant  
information

NCRAD, NIA data 
repositories 

EPIC Electronic Health Record: 
Details on medication and 

comorbidities history

ARENA Data Management System



Interfaces

Duke/UNC 
ADRC Cohort 

Database ORE Core 
Activity

Neurology 
Memory Clinic 
Biorepository

Autopsy and 
Brain Donation

Screening

Globalapp-
SQL Server-

based 
application

Oncore – 3rd 
party app

Oracle PEDIGENE

Data Files:
Imaging Metadata 
Biomarkers including 
Lumipulse
APOE 
Urban/Rural

Applications REDCap Projects

REDCap 
API

ETL
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• Familiarity with resources 
including “legacy” resources

• Showcase our resources in 
user-friendly way

• Engage with investigators and 
trainees who are interested in 
using the ADRC resources

• Help investigators write their 
requests for resources

• Keep information on resources 
current

Data concierge 

What resources are 
available? 

Can I obtain the 
sample needed?

Easy to request the 
resources

Resource library with
Contact information

ARENA Gateway, 
Statistical consult 
available

Resource request 
system: approvals, 
documents, 
feedback, tracking

DUA, MTA, 
approvals, dialog 

Updates as needed 



Data Resource Library: Details about each resource

https://dukeuncadrc.org/data-resource-library/
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Detailed protocol information available



ARENA Gateway: interactive query tool for resources

Syam Gadde
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The graphics are linked and interactive
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Building a query
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Biospecimens query
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Resource request

Colette Blach
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Project information
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Sample requests
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“Non researcher” requests
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From start to finish
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Resource request review



Communication between Cores: Enrollment Report and Dashboards
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Tableau report for resource in the ADRC ecosystem
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Development of Gateway and Tableau applications

• Chart.js - frequently used chart 
types, plugins, and 
customization options.

• Node.js -  free, open-source, 
cross-platform JavaScript 
runtime environment that lets 
developers create servers, web 
apps, command line tools and 
scripts.

• Angular – platform and 
framework for building single-
page client applications using 
HTML and TypeScript. 

Syam Gadde
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Programming
• Requires learning programming 

environments
• Much easier to add new data 

sources to report (extensible)
• More control over report 

structure
• Free, open source software

Platform comparison for reports

Tableau
• For “non programmers” easier to 

define a report but still a learning 
curve

• Would require each new 
visualization to be developed from 
start, many mouse clicks!

• Best for displays that “map” to 
business data visualization

• Requires computational 
infrastructure likely from an 
organization with technical support

• Costs – institutional and developer 
licenses

Syam Gadde
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• Option to query completed resource requests to encourage 
collaboration/resource re-use (“R” in FAIR)

• Automatic generation of data use agreements (DUA) and MTAs from 
information submitted by investigator for resource request.  Automatic 
routing of these documents for approval

• Expand, develop and publicize Investigator’s Resources page (ADRC 
101)

• Implement participant tracking for individuals interested in participating in 
ADRD research with investigator interface for management.

• Information on additional resources (samples, data) added to the Center 
website as specific collaborative projects produce data.

• Curation and linkages to data from projects that utilized Center Resources

Future plans
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See for yourself!

Duke/UNC ADRC Website: https://dukeuncadrc.org/

Contact: Michael.lutz@duke.edu
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Group and Demographics

Exams

Images

Samples

Security Database
Database link,

Context

PEDIGENE    (Oracle 19, Linux Server)

Data Sources Data Reports and Tools

UDS Form – REDCap
Php wrapper calls REDCap API, inserted into 
PEDIGENE via scripts and Oracle functions. 
Refreshed daily, Linux cron
40+ Tables
Transfer includes checks for REDCap format 
changes, cleaning for embedded line feeds
Reports to team on records requiring verification 
e.g. screening table records do not exist
Joins on a global identifer
GlobalApp Consent information
SQL Server database, scheduled transfer of 
views/ Oracle materialized view 
Refreshes Nightly
Biomarkers
ETL as needed
OnCore-Study Registration
ETL as needed

Image metadata- Identifiers, key properties
ETL

Geocoding - ArcGIS Pro
ETL monthly  Local Streetview data, census urban  
shapefile overlay

Tableau view
One row per participant + 
queryable metadata
Export to Tableau refreshes 
nightly

Arena Gateway and Locker 
Room
SQL and PEDIGENE Views

Enrollment Report
R, cron, refreshes daily

Sample Selection
One row per specimen, 
PEDIGENE Views

Operational Reports
Resource Request – monitoring 
and reporting
UDS Uploads – Consistency 
checks and QC
R, Oracle Views, SQL
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