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Learning Objectives

1. Delineate the role of proteomics in biomarker discovery as it relates to primary graft failure

2. Understand how we can use machine learning to analyze complex data sets
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Three Themes

Exosomes

ProteomicsMachine Learning

PGD



Primary Graft Dysfunction

Consensus Definition: 
Graft dysfunction within 24 hours of transplant without a 
discernible cause such as rejection, pHTN, infection, etcΧ
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Primary Graft Dysfunction ςClinical Impact

Trubyet al JHLT 2018



Primary Graft Dysfunction - Etiology

Acute Myocardial Dysfunction
Etiology?

Opportunity?

Donor RecepientGraft



Primary Graft Dysfunction ςPrecision Medicine

Donor

άŀƴ ŜƳŜǊƎƛƴƎ ŀǇǇǊƻŀŎƘ ŦƻǊ ŘƛǎŜŀǎŜ ǘǊŜŀǘƳŜƴǘ ŀƴŘ ǇǊŜǾŜƴǘƛƻƴ
that takes into account individual variability in genes, 
ŜƴǾƛǊƻƴƳŜƴǘΣ ŀƴŘ ƭƛŦŜǎǘȅƭŜ ŦƻǊ ŜŀŎƘ ǇŜǊǎƻƴέ

-NIH
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Hostile Donor?
Circulating factors in the blood of transplant recipients impede 
cardiomyocyte function at the cellular level, leading to overall 

organ dysfunction.  



Primary Graft Dysfunction ςHostile Donor



Å Small 30-120nm cell derived vesicles that 
are likely present in all body fluids

Å Released by cells as MVB merge with the 
cytoplasmic membrane

Å Complex cargo including miRNA, mRNA, 
proteins and specialized lipids

Å Delivered to recipient cells through 
endocytosis and have

Å Burgeoning understanding of the role of 
exosomes in disease

DC and B cells      
Tumors
Vasculature
Pathogens
Adaptive Immunity

Metastasis, 
MS and TIA
Prions

Origin                         Physiological Role

Exosome 
/ƘŀǊŀŎǘŜǊƛȊŜ ǘƘŜ άIƻǎǘƛƭŜ aƛƭƛŜǳέ IȅǇƻǘƘŜǎƛǎ

Exosomes



Å Can be rapidly isolated using immuno-affinity 
methods or ultrafiltration from accessible fluids 
(blood/urine)

Å Secreted in both normal and pathological states

Å ExosomalmiRNA have been shown to be clinically 
relevant biomarkers for multiple cancers

Å Exosomalproteins have been found to be 
potentially useful biomarkers in cancer, 
neurological disease and kidney disease

Å Importantly, cargo is very stablecompared to 
proteins and RNA in serum

Fetulin-A
EGFRvIII
Phospho-Tau
a-synuclein

AKI
Glioblastoma
Alzheimers
parkinsons

Protein Disease Biomarker  

Exosomes



Proteomics on Pre-Transplant Serum Exosomes


