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• Mitotracker Red-labelled mitochondria (Mt) were isolated from induced 
pluripotent stem cell-derived mesenchymal stem cells (IPSC-MSCs) 
obtained from a young, healthy donor

• Mt were coated with biotinylated peptide-PEG-DSPE conjugates at a 1:1 
ratio of polymer to mitochondria mass. Either collagen binding peptide 
(CBP) or VCAM-1 Binding Peptide (VBP) was used.

• Diabetic human aortic endothelial cells (DHAECs) were treated with 
mitochondria for 24 hours to measure uptake and downstream effects on 
respiration
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Introduction
Background: Mitochondria transplantation has emerged as a promising 
regenerative therapy for cardiovascular disease[1], but suffer from a lack of 
specificity, limited uptake, uncontrolled biodistribution, and subpar 
efficiency[2]. To overcome this, we are developing engineered mitochondria 
particles using phospholipid-peptide polymer conjugates to target 
mitochondria to the damaged endothelium

Future Directions (In Vivo Studies)
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Goal: Develop an endothelium-specific coating for targeted mitochondria 
transplantation 
Hypothesis:  Coating isolated mitochondria with collagen binding peptide 
(CBP) or VCAM-1 binding peptide (VBP) enhances uptake by endothelial cells

Characterization of DSPE-PEG Engineered Mitochondria

DSPE-PEG Functionalization Enhances Uptake

Results
DSPE-PEG-VBP Mitochondria Increase Mitochondria Mass and 

Sustains Improved Respiration
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DSPE-PEG Mitochondria Restore Polarization in DHAECs
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JC-1 staining of DHAECs after 24 hrs of Mt treatment
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