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NCRAD, NIA data

Image files, repositories

Biomarker Core Data Collection omic data Image/biomarker file
Imaging data, metadata store and analysis
tools

Data sets for analysis

ADC Data
Metadata, Management tools
sample data Reports: QC, scheduling,
recruitment, utilization, sample
management, data access
requests

Clinical Core Data Collection
REDCap: UDS3/4, Neuropsych

tests, age-related variables,

remote assessment PEDIGENE/ORACLE

Data standards, Public access web
ontologies query tool

EPIC Electronic Health Record:
Details on medication and
comorbidities history

ORE Core
GlobalApp, ScheduleApp:
Repository participant
information

Neuropathology Core Data
Collection
REDCap: NACC v10 g

MRI/PET Images
h
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Interfaces

/Applications

Globalapp-
SQL Server-
based

application

~

Oncore — 3

party app

Data Files:

Imaging Metadata
Biomarkers including
Lumipulse

APOE

Urban/Rural

REDCap Projects

Screening

Duke/UNC
ADRC Cohort
Database

Autopsy and
Brain Donation

Neurology
Memory Clinic
Biorepository
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Data concierge

Resource library with

« Familiarity with resources
Contact information

including “legacy” resources
« Showcase our resources in

user-friendly way ARENA Gateway,
L : Statistical consult
* Engage with investigators and available

trainees who are interested in
using the ADRC resources

» Help investigators write their
requests for resources

 Keep information on resources DUA, MTA,
approvals, dialog
current

Resource request
system: approvals,
documents,

feedback, tracking

Updates as needed




Data Resource Library: Details about each résource

https://dukeuncadrc.org/data-resource-library/

Data Resource Library

The Duke/UMNC ADRC curates resources from active protocols, with new data and samples being logged every day. Additionally, investigators in our Center
have decades of experience in dementia-related studies that continue to be a rich resource for further research. Descriptions and contact information for

each cohort and resource are provided below.

Active protocols

The following resources are derived from active protocols, with ongoing enrollment and data collection:

Current recruitment:

[] Young (n=25)

Duke-UNC Memory & Aging Study (MAS) and Young Cohort I MAS (n=172)
- 1 25-34
|  as-54 .
55-64 ®
65-74
The Duke/UNC ADRC oversees two cohorts, the Memory & Aging Study (MAS) (n=420 over five years) and the R 75-80
Young Cohort (n=120). Participants from both cohorts are recruited from the Triangle and Eastern North o 10 20 30 40 50
) Number of subjects
Carolina.
2/3
2/
See what data is available: ARENA Gateway: ADRC cohorts f =
33 3
m
34
& More details on Duke-UNC ADRC Cohorts =+ ata

o 10 20 30 40 50
Number of subjects




Detailed protocol information available

Data and Sample Collection

Each participant contributes UDS-based medical, neurologic, psychiatric, and neuropsychological

evaluations.
We also collect blood, urine, and cerebrospinal fluid specimens.
During the baseline visit, we collect motor-sensory assessments, and imaging:

e brain MRI (T1, T2 FLAIR, diffusion-weighted, fMRI resting-state, susceptibility)

¢ retinal imaging

Retinal Imaging Protocol

Zeiss Cirrus HD-5000 AngioPlex retinal and optic nerve imaging device e

Optos California Scanning Laser Ophthalmoscopy Camera e




ARENA Gateway: interactive query tool for resolirces

Dat
AM Duke-UNC Memory & Aging Study (MAS) and Young Cohort More info... v oo nodree -
Duke-UNC ADRC Coh...
Legend: all data
neLr NEWS Selector panel Click this bar to query a subgroup of subjects v Race
Age at enrollment . ) _ ) ) ) 4| Asian
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The graphics are linked and'interactive

D
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Building a query

Selector panel

Range selectors v = ¥

|:| Age at enrollment

28

[] Supernatant CSF available

(8]

Coded selectors

Female Male

|:| Race

Asian Black or Africe

80

39

Legend: all data

Click this bar to close

[[] Years of education 2 [[] Unspun CSF available D
12 23 0 24
[] Pellet CSF available )
0O 1

D [] CSF available D

MNo Yes
= [] M™Cltype =
n American Amnestic Non-amnestic
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Biospecimens query

-

ARENA Inquiries or questions: andy.liu@duke.edu B Sriee

Biospecimens Bank

Legend: all data

HELP NEWS Selector panel Click this bar to query a subgroup of subjects o
Age at specimen collection . ) ) ) . .
All Demographics Diagnosis Biomarkers Biospecimens
1720 <=x< 50
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Resource request

Request ID 28

Are you a researcher? Yes

Researcher Interests

Letter of Support
Consultative meeting with 2 member of ADRC
Assistance with communication to the broader
ADRC community

What are you requesting? (check all that apply) Assistance w/ participant recruitment
Pre-mortem Plasma, Serum, C5F

* pust provide value DA,
Clinical Data
Imaging Data
Post-nmortem Brain tissue
Post-mortem C5F

Consultation

Potential research collaboration

Purpose of meeting Feedback requested on grant proposal
* must provide value Feedback on manuscript submission
Other

Specific Core

Who would you like to meet with? ADRC Pls {(Whitson/Garden)
* must provide value Mot Sure (request will be triaged by Admin Core)
Other:

Colette Blach

13



Project information

Project Summary/Research Description

Title of Project (if applicable)

* must provide value

Please provide information about your project: project
summary, specific aims, brief analytical plan including
statistical power analysis, as well as biological or clinical
justification for the effect size that the study is powered to
detect.

Fill in the information in the boxes below or upload a file with
this information. Choose:

Project summary (500 word max)

* must provide value

Specific aims (500 words max)

* must provide value

Brief analytical plan (500 words max)

* must provide value

Modeling approaches for AD risk

Mame of the project associated with the resource request or NA

Enter project information in text boxes
Upload your own file

We request an updated data set to help -
with our modeling approaches for AD risk.
This request is a follow up to our previous
request. Specifically we are interested in

age of onset for AD/MCI subjects, updated

v e s e e b e s i, b i mpem e b Bl ek e e el

Expand
State the project's broad, long-term objectives.

We aim to madel AD risk based on
multivariate data, including imaging, blood
based biomarkers, cognition and human traits
such as age, sex, etc.

Expand
State concisely the goals of the proposed research and summarize

the expected outcome(s).
We will compare classical statistical models
and expand them from categorical to
continuous variables, e.g. sparse logistic
models, sparse multi canonical corerlation,
etc.

Expand

14



Sample requests

Pre-mortem Plasma, Serum, Whole Blood and CSF Requests

The Duke/UNC ADRC DMS Core is available to discuss your

request and help with the analytical plan and power

considerations. Would you like to meet with a statistician in the Yes
DMS Core to discuss your analytical plan? No

* must provide value

For pre-mortem serum, plasma and/or C5Fs sample request, please indicate the number of samples and volume (mL) per

individual patient sample from each patient group of each sample type (serum, plasma, CSF, other), that you are
requesting.

Serum Plasma CSF Other

(samples) LT (samples) ol (samples) e (samples) Joed

AD (dementia
with positive
biomarkers)

MNon-AD
dementia

MCI with AD
pathology
(positive
biomarkers)

MCI with
unknown/non-
AD pathology
(negative
biomarkers) 15




“Non researcher” requests

Request ID 9

Are you a researcher? Yes
No

Requesting a consultation with our Admin Core to
discuss having an expert present on an
Alzheimer's topic

Requesting a consultation with our Outreach
Team (ORE Core) to discuss the creation of a
community event or ADRC participation in a
community event

ADRC has many resources for the public. Are you: A student looking for information on working on
an Alzheimer's research project

Requesting information about how to participate
in research on Alzheimer's disease and cognitive
aging

Requesting information about how to participate
in clinical trials for treatment of mild cognitive
impairment and Alzheimer’s disease

Other

16



From start to finish

Public r&mrc Public Clinical Image Participant

Survey Resource Los Prereview Questions Premortem Postmortem Data Data Advertising Recruitment Consult
Request 1D 1  Requests Review Form Review Review Review  Review Review Review Review  Review
2 ©@ © @€ ® ® © @ © © | @ @ | ®
3 @ @ © © o @ © © ® @ o ® | ©
4 © © @ ® ® © @ © ® ® ®@ @©
9 ©@ © © © @ © ® @ || © ©
12 @ © ® ® ©® © © @ ® @ ®@ ©
17 & & @ @) @) @ ) ) ) ) @) )
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Resource request review

Request ID
ADRC Core Reviewing Request

* must provide value

Resource request Core receipt date

* must provide value
Review

Reviewer: MNike Lutz

Motes

* must provide value

Decision

Decision:
@® Approved
O Not Approved
O Pending

Decision date: 06-03-2024 [ Today | m-D-¥

Response for requestor

* must provide value

Please enter the final response file for the requestor

* must provide value

30

DMS Core ~

06-03-2024 [ Today | m-D-r

MM/ DD Y'Y

Review date: 06-03-2024 [ Today | m-o-r

This request was completed as per
correspondence with requester.

Expand
reset
® Enter response in a text box
O Upload your requestor response file
reset

This request was completed.

18



Communication between Cores: Enroliment Report and Dashboards

Status

Active 293
Decessed 1
Discontinued (by ADC/PI) 1

Enrollment by county

chigan k EEUL Crk
= gD
I e - — |
- - . T |=h
Pannsyly
Ohio |
L [
) o West 3 I
} Wirgirar*
. s
[al= ™y - Mo .?
N &
NS & -
|'.|'::Ei"

2 Moptox mosM O

Jata auvtomatically updated 9/15/2024 5:00:59 AM

Face

Asian

5 Black or African American
54
17.14%

re tham one race
i1
3.49%

Vihite
245
FIF. T8

Enrollment for date range: All Sex
Target Male
w400 iis
E 36.83%
]
=
=z 2
(=]
= 5 200
]
=
=0
=
= o
5
L] arget
= Enrollment Site
= 100
= = uNC
= s 52
= 5 =5 16.5
=) S50 32%%5
E -
= .
E .
5 -

2021 2022 2023 2024

Month of INITIAL_VISIT_DATE B3_490

Data automatically updated 2/18/2024 5:00:59 AM
Urban/Rural
African-American

Rural

African-American
&52
19.68%

Urba
231
75.249%

MNot African-American
253
B0.32%

Data automatically updated 9/18/2024 5-00:55 AM




Tableau report for resource in the ADRC ecosystem

Sex

[(ai)

Race

[(aim)

Ethnicity

| (Multiple values)

Age

d

Education

(Al

MOCA Total
10

d D

Apoe

40

(Al

Metabolites p180

(Al

Visits

(Al

Sample Type

| (Multiple values)

__

Female
1,048
669%

Education

Male
548
34%

Memory Health (MURDOCK nested coho

Unknown/No Response

3 (0.6%%)

Total Subjects

1596

White
1,445 (90.5%)

Less than high school graduate

High school gradu

ate

Some college or AA

Bachelor’s degree

Master's or higher professional de..

Visits

p180

Biocrates p180

Mo metabolites

% of Total Count
of p180 along p..
45%

£ AGE

% of Total Count Count of
of murdock_mhs.. murdock_mhs.csv
485 61

345
632
316
242

Count of p180 1
735 2
861

African American

115 (7.29%)

Ethnicity

Hispanic

Mot Hispanic
Ethnicity Don"t Know

Ethnicity no response

% of Countof 20
Total C.. Ethnicity -
a 70

oges 1563 8 0

: 7 2 350

30

20

10

Subjects
=
o
[s)

o

% of Total Count of ..

MOCA Total

— D’J L") F“—-
—

Count of Visits
717

879

(45%)

(559)

__-lIIIIII|||||II
m

Apoe % of To.. Counto..

e2/e2 0.75% 12
e2fe3 11 59% 185
elfed 2.76% 44
e3fe3 53.20% 849
e3/ed 20.93% 334
edfed 2.07% 33
No Info 8.71% 139

Sample Type
Buffy Coat
paxgene RNA [
Plasma I
serum I
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Development of Gateway and Tableau applications

T Developed in conjunction with NMC, using:
* Wordpress for content management ~ :

Duke/UNC| +
ADRC | *
Website o

. Portal, ARENA Gateway)

' Internal |

Tableau
Server

Within Duke/VPN

Tabular data T g
files ARENA
(Excel, .csv) database
(PEDIGENE)

Syam Gadde

 RESTAPI

Content from alf Cores

Portals for researchers, study
participants, and community
Links to public ADRC resources
(including Data Resource Request

e i ... i Web display components to
. '  display graphs and guide
' ! data selection
ateway . & Angular
front-end | '« chartjs

. ® Custom favascript

| Limited custom interface to

f | B
Tﬁ?aau Gateway g ?a;j:;;eﬁigm for front-end
Sources T back-end | . ., Javascript

e 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.

21




Platform comparison for reports

Programming

» Requires learning programming
environments

* Much easier to add new data
sources to report (extensible)

* More control over report
structure

* Free, open source software .

Syam Gadde

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

22



Future plans '

« 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

23




See for yourself! !

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

-.-\\\"-\,l Duke®& UNC ADRC Contact Us Search... Q X 6O D

)/ Preventing Alzheimer's Disease Together WhoWe Are v  OurStudies v For Participants & Caregivers v Education & Training v Investigator Resources v News & Events v

WHY DUKE/UNC ADRC?

Supporting and Catalyzing
Alzheimer’s Research in
Eastern North Carolina

v Ever growing data & sample depositories

v AD & Dementia genetics expertise

v Early and mid-life focus

Contact: Michael.lutz@duke.edu
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Data Sources

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

PEDIGENE (Oracle 19, Linux Server)

Group and Demographics

Security Database
Database link,
Context

Data Reports and Tools

4 D
Arena Gateway and Locker
Room
SQL and PEDIGENE Views
\ J
4 N
Enrollment Report
R, cron, refreshes daily
\ J
( N
Sample Selection
One row per specimen,
PEDIGENE Views
\. J

(Operational Reports

and reporting

UDS Uploads — Consistency
checks and QC

\_R, Oracle Views, SQL

Resource Request — monitoring

N

(Tableau view

One row per participant +
queryable metadata

Export to Tableau refreshes

Slide courtesy Colette Blach
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