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Translation and portability

Roadblocks
• Translation across species
• Scaling to population
• Statistical power
• Replication

Study-by-study
progress

Can we accelerate 
this process using 

existing data?



TraMA as an example
Motivation: 

Develop a 
measure of 

biological aging 
using RNA

Health and 
Retirement Study 

2016 Venous 
Blood Study

50/50 
Training/Testing

Machine learning 
predicting 4-year 

survival

Transcriptomic Measure of Aging (TraMA)

Index of 35 gene + chronological age
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This measure works 
well in the HRS 
testing sample We can use existing 

data for replication
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This measure predicts 
mortality in the Long Life 

Families Study (LLFS)
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This measure predicts 
mortality in the Long Life 

Families Study (LLFS)
We can use existing 

data to show 
translation to clinical 

samples
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Using data from the Gene 
Expression Omnibus (GEO):

TraMA is associated with smoking, 
diabetes, IBD severity, sepsis, 

cancer, pediatric lupus
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Using data from the Gene 
Expression Omnibus (GEO):

TraMA is associated with radiation 
exposure in mice (Mus musculus)

Expedite replication, 
rigor, translatability 



Opportunities and possibilities

• Public data (Gene Expression Omnibus, National Institute 
on Aging Genetics of Alzheimer's Disease Data Storage 
Site, The database of Genotypes and Phenotypes, 
population representative data)
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Opportunities and possibilities

• Public data
• Harmonized data
• Administrative and other data linkages
• Biosamples
• Training and experience



Potential Issues
• Multidisciplinary teams and training 

needed
• Communicating across discipline
• Types of data available (e.g., omics, 

harmonized psychosocial)
• Balancing open data and participant 

privacy
• Harmonization
• Big data complexity
• Time and effort



Public Data Speeds Science
• Data collected by many field for many purposes
• Rapidly produce evidence for translation and 

portability
• Improve rigor and reproducibility in a single paper
• Novel linkages and datasets
• NIA + NIH success story
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A B

C

50,611 genes mapped in 3596 HRS participants 
with mortality data – Restricted to 10,964 highly 

expressed coding genes

N = 1802 Training Sample N = 1793 Testing Sample

Randomly Split

Elastic
   Net

Trained on 
Time to 
Death

Examine associations 
with sociodemographic 

factors and health 
behaviors

Validate with 4-year 
mortality and other aging 

outcomes

N ~ 5000 Long Life Family 
Study

Validate with 8-year 
mortality

TraMA

35 genes and age

Assess ontologies, 
pathways, and traits 

associated with these genes

D
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