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Primary Graft Dysfunction

<24 hours 6-12 months >1 year

• Fatal disorder 
• Unknown etiology 
• 3-30% estimated incidence*  
• Large need to: 
• Identify (recipient) biomarkers for 

PGD before transplant 
• Elucidate molecular mechanisms of 

PGD

Other heart complications

Heart 
Transplant 

Surgery 

*Kobashigawa et al 2014 J. Heart and Lung Trans. 33(4): 327-340



Goal:  
A non-invasive clinical test for 

predicting PGD prior to heart transplant 

• Non-invasive 
• Relatively inexpensive 
• Technically non-prohibitive 
• Yield interpretable and actionable 

results

So, where to look?



One person’s trash is 
another person’s treasure

https://giphy.com/search/homer-trash



One person’s trash is 
another person’s biomarker
• Exosomes

https://www.news-medical.net/whitepaper/20160801/Using-Beckman-
Coulter-Instrumentation-for-Exosome-Isolation-and-Characterization.aspx

Isola and Chen. Exosomes: The Messengers of Health and Disease. 
Current Neuropharmacology. 15(1)

Primary Graft 
Dysfunction?



1. Clinician 
collected and 

prepared samples



5. Semi-quantitative protein 
abundance estimation

2. Proteomics 
core processed 

samples



3. Data scientists 
investigate and 

analyze 
proteomics data

Biomarker proteins to be 
used in a clinical test



• Non-invasive 
• Relatively inexpensive 
• Technically non-prohibitive 
• Yield interpretable and 

actionable results ?

Agnostic exosome 
proteomics 

Targeted protein 
biomarker assay



Clinical proteomic 
data workflow
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THE UNIVERSITY IDENTITY

The design of the Columbia identity 
incorporates the core elements of well- 
thought-out branding: name, font, 
color, and visual mark. The logo was  
designed using the official University 
font, Trajan Pro, and features specific 
proportions of type height in relation 
to the visual mark. The official Colum-
bia color is Columbia Blue, or Pantone 
290. On a light color background, the 
logo can also be rendered in black, grey 
(60% black), Pantone 280, or Pantone 
286; on a darker color background, the 
logo can be rendered in Pantone 290, 
291, or 284, depending on which color 
works best with the overall design of 
your product, the media in which it will 
be reproduced, and its intended use.
 

Black

Pantone 286

4-color Process
100% Cyan
72% Magenta
 

White or Pantone 290 
(Columbia Blue)
Background: 
Pantone 286

For photographs,  
use the logo in 
white against a 
darker area, posi-
tioning it either at 
top left/right or  
bottom left/right.


