
Towards precision medicine for people with 
intellectual and developmental disabilities (IDD)

1. People with IDD and their families have led the way
toward precision medicine.

2. Now, continued help is needed to reach
this goal.
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Full trisomy 21:  95%

Mosaic trisomy 21: 1%

Translocation :  4%
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But what now? Are we done? 
Have we reached the goal of precision medicine?

Down syndrome Birth defects

Alzheimer disease and aging

Fragile X
syndrome

Cognition and behavior

Autism

Seizures
Language

Drug response



What contributes the variation 
in clinical outcomes?

http://www.cdc.gov/genomics/public/features/cancer_causes.htm


One Strategy:
Compare the “extremes” of a specific clinical outcome 

among those with the same genetic disorder
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Setting the foundation for DS360:
A Genotype/Phenotype project to move towards 

precision medicine for people with Down syndrome

NICHD
NHLBI

LuMind

T21: Non-
disjunction

2873 families 
• 988 cell lines
• 520 DNA samples

Stephanie Sherman, Ph.D.
Roger Reeves, Ph.D.



Examples of contributions from DS360 to the 
research community

National Down 
Syndrome Society

+

Outcome measures 
for clinical trials

• Test-retest studies (Edgin et al. 2017)
• T21RS Clinical and Developmental

Committee:
• Creation of a core battery
• Data harmonization

• Genomic data to DS-cancer studies
• Cognitive data to examine adverse effects

of cancer treatment
• Cell lines to examine genomic stability



Potential avenues of expansion of DS360

• Merging with existing cohorts—examples:
• LonDownS (Strydom)
• Univ of Geneva (Antanorakis)
• Human Trisome Project (Espinosa)
• LeJeune Foundation
• …

• Using existing infrastructures and services:
• NIH DS-Connect®
• NHLBI Pediatric Cardiac Genomics Consortium (PCGC)
• NIH-supported Clinical and Translational Science Institutes

• Working with T21RS to create an international consortium



Launched Sept. 6, 2013



DS-Connect®:  Facilitate Clinical Research
Explore and analyze 
de-identified natural 
history data



DS-Connect®:  Facilitate Clinical Research
Explore and analyze 
de-identified natural
history data

 Advise and help recruit 
for approved studies
Sleep issues 
Feeding issues
Thyroid screening 
Alzheimer dx and aging (ABC-DS)
Obesity and diabetes 
Motor and balance
Gynecological issues
Language
Autism spectrum disorder
Transition to adult care service
Wayfinding
Use of nutritional supplements
Opinions of medical research 
…

Sujata Bardhan, 
PhD

Melissa Parisi, 
MD, PhD



Potential avenues of expansion of DS360

• Merging with existing cohorts—examples:
• LonDownS (Strydom)
• Univ of Geneva (Antanorakis)
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Fragile X 
syndrome Centers for Collaborative 

Research in Fragile X
Kimberly M. Huber, Ph.D., University of Texas Southwestern Medical Center
Joel D. Richter, Ph.D., University of Massachusetts Medical School
Stephen T. Warren, Ph.D., Emory University
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Fragile X 
syndrome

With support from 
Centers for Disease 

Control and 
Prevention



Fragile X 
syndrome

Collaborative Biomarker  Research Project
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