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MoTrPAC: Molecular Transducers of Physical Activity

To understand the molecular mediators and transducers of the health benefits of
exercise of two modes: endurance and strength

Establishment of consortia willing to share resources

NIH Common Fund - $170M through 2026 (+2 yrs)

* 1541 sedentary adults RCT - no exercise vs. endurance vs. resistance training
12 w.

* 296 highly active comparison group — endurance and resistance
* Robust phenotyping in acute training bout before and after training
* Blood, muscle, adipose ‘omics

6 mo. and 18 mo. aerobic training rats
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MoTrPAC Consortium

* Adult Clinical Sites (10 sites) — exercise physiology, exercise
clinical trials

* Pediatric Clinical Site (1; UIC)

e Clinical Analysis Sites (6; Broad, Mt. Sinai, Stanford, PNNL, Mayo,
Michigan)

* PASS (6, animal)

* Coordinating Center (3; Adm, Biorepository, DMAQC)
* Bioinformatics Center (1; Stanford)

* NIH (4 Institutes and Common Fund)



Genomics Proteomics Metabolomics
RNAseq Global Targeted metabolomics
ATACseq Phospho Untargetted: reversed

Methyl-cap Acyl/acetyl phase HILIC+ and -

RRBS Redox Lipidomics
WGS Exosome (global)
Microbiome profiles
Exosome miR/sm. RNA

!

Differential expression Enrichment
analysis
CATATT
Raw Assay Processed, CCTTAT
data specific normalized TACT
pipeline data

Integrative multi-omics analysis
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Sandford et al, Cell, 2020



nature metabolism

Resource https://doi.org/10.1038/s42255-023-00959-9

Sexual dimorphism and the multi-omic
response to exercise traininginrat
subcutaneous white adipose tissue ===
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Sex differences!!!




Steps and Considerations

* Study Design - debate and consensus; HF-ACTION, CALERIE™, MoTrPAC
* Execute the design - COVID

* Collection of samples and data - HF-ACTION, CALERIE™

 Convert samples to data, assembly database — CALERIE™

 Publications, Presentations and Dissemination - HF-ACTION,
MoTrPAC

What to do when things go wrong, as they certainly will
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