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Who we are

Director: Frank B. Hu, MD, PhD
Co-Director: Jorge E. Chavarro, MD, ScD

Assistant Directors
 Peter Kraft, PhD
 Liming Liang, PhD



What we do

Bennett et al. Ann NY Acad Sci 2015



What we do

 Provide access to large population-based 
prospective cohorts (and their bio-banks) to 
facilitate research on the causes and consequences 
of obesity
 NHS, NHS-II, NHS3, HPFS, VIVA, … 
 Publicly available datasets (NHANES)

 Consultation on design, analysis and report of 
clinical trials and epidemiologic studies



What we do

 Provide access to high throughput genotyping 
facilities (subsidized) and support genetic and 
epigenetic data analyses for BNORC studies.

 Provide access to existing genotyping data for 
 Replication of novel genetic associations
 Pooling analyses and meta-analyses
 In silico replications
 Human SNP associations from functional experimental 

studies



Services added during current cycle

 Bioinformatics support of epidemiologic studies analyzing 
next gen sequencing and exome SNP data

 Bioinformatics support of epidemiologic studies analyzing -
omics data and other high-dimentional data
 Epigenetics, metabolomics

 Support of studies evaluating developmental origins and life 
course origins of obesity and related phenotypes.
 Planned expansion of biorepositoy
 Novel data sources (digital phenotyping)



Three examples:
• Access to data and specimens
• Human replication of animal models
• Support of novel data collection 

What does this actually mean?



Access to data and specimens



Access to data and specimens



Human replication of animal models



Human replication of animal models

HFD under MYC overexpression results in a characteristic metabolomic profile 
suggestive of dampened histone methylation



Human replication of animal models

HFD increases hypomethylation of MYC target genes in a MYC overexpression model



Human replication of animal models

HFD enhances MYC transcriptional activity



Human replication of animal models



Human replication of animal models



Human replication of animal models



Support new data collection 

 Digital phenotyping of obesity related behaviors
 Physical activity 
 Sleep 
 Location (contextual factors)



Mobile Health Technology (mHealth) in NHS3

 Passive, objective, efficient, and scalable collection of 
environmental and behavioral data

 Sub-study of 500 participants undergo seven-day 
sampling periods four times over a year
 Download custom smartphone app to measure location and 

administer questionnaires

 Researchers provide Fitbit device to measure steps, heart 
rate, and sleep at the minute-level

 Ability to deliver questionnaire and sensor data directly 
to researchers in near-real time

 Focus on data security and transparency for participants



Sleep and Circadian Markers

Activity, heart rate, and sleep 
periods across multiple days
Can compare to questionnaire-
based approaches
Can use to derive circadian 
markers
Examine variability in sleep 
timing, duration
Novel metrics such as social 
jetlag
Shift work
Examine relationship between 
environmental factors and sleep

Heart Rate and Sleep Data for One Participant over One Week
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