
BACKGROUND
• Heart attacks are a primary cause of death or disease and 

constitute a heavy burden on the healthcare system.

• Following a heart attack, the heart undergoes remodelling post-
injury – amongst the damaged cell types are the blood vessel 
cells called cardiac endothelial cells (ECs). Due to the damage, 
surviving patients often suffer from heart failure (HF). 

• Current HF medications do not specifically target the 
endothelium, which is the cell type that lines the blood vessel.

• Current models for cardiac disease provide generalized data 
rather than personalized insights into cardiovascular treatments 
and clinical outcomes, and thus have limited clinical applicability. 

CONCLUSIONS

RESULTS

METHODS

FUTURE DIRECTIONS

Figure 1. Hypoxic iPSC-ECs have lower metabolic activity via the alamarBlue
assay, when compared to normoxic iPSC-ECs. The alamarBlue assay was used to
observe cell metabolism of iPSC-ECs after hypoxic injury (H) and at normoxic
conditions (N), with a pink colour representing increased metabolic activity and
a purple/blue colour representing lower cell metabolism due to a lower
reduction of resazurin, the active component of the alamarBlue assay.
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Objectives & Hypothesis: To optimize an induced pluripotent stem cell
derived-endothelial cell (iPSC-EC) differentiation protocol. In the long-term,
we aim to generate several patient-derived endothelial cell lines, for in-
depth cellular characterization and disease modelling. We hypothesize that
patient-specific differences at the functional, morphological, and proteomic
levels will arise, in response to injury and recovery.
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• Perform in-depth characterization of iPSC-ECs
via immunofluorescence, immunoblotting and
RT-PCR with endothelial cell markers (CD31,
CD34, ICAM1, CD45) and iPSC pluripotency
markers to classify differentiation (NANOG,
OCT4, SSEA-4, TRA).

• Perform tubular formation assays with iPSC-EC
patient lines under normoxic and hypoxic
conditions to understand the impact of injury
on angiogenic processes.

• Investigate iPSC-ECs as a screening tool for
novel regenerative therapies or for vessel-
delivery related drugs for pharmacological
testing.
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Figure 2. Hypoxic iPSC-ECs have lower viability via the Crystal Violet (CV)
assay, when compared to normoxic iPSC-ECs. The darker purple stain
represents more cells being alive, as CV stains the DNA and proteins of the ECs,
and a lighter purple indicates a lower cell viability. This test confirms the data
generated from the alamarBlue assay and provides an alternative parameter of
cell health.

Figure 3. Cell Migration Assay Results between Hypoxic and Normoxic iPSC-ECs.
This assay was used to observe the cell’s ability to migrate in response to
hypoxic injury. The healthier cells have a stronger ability to migrate towards one
another to close the gap, making this a good indicator for cell health. This assay
is a hallmark of angiogenesis, which is the formation of new blood vessels.
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• The hypoxic and normoxic iPSC-EC cell lines revealed significant differences 
in metabolism, viability and cell migration, suggesting hypoxia may be a 
suitable model for iPSC-EC injury.

• The migration assay, a hallmark of angiogenesis, has shown hypoxic ECs 
migrating at a slower rate indicating injury or death.

• The presumed ECs died in hypoxia as seen from the three assays, and 
validated all the project outcomes, suggesting pure ECs were produced, 
however characterisation of the cells are required to conclude.

• We expect a great variability in phenotype and cellular function in a larger 
sample of iPSC-EC lines, which highlights the importance of using patient-
specific iPSC-ECs as a tool to screen for personalized cardiovascular 
therapies, specifically for vessel-related diseases.


