We are investigating protein combinations that
enhance differentiation of pre-cardiac

mesoderm

We analysed proteins in an array format to study the effects on pluripotency
and the differentiation efficiency of cardiac mesoderm.
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Introduction

* Pluripotent stem cell derived cardiomyocytes
(PSC-DC) are a promising cell source for

Methods
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cardiac mesoderm and cardiac progenitor
differentiation.

Results 1: PSC Proliferation and Pluripotency

* Generating global index values using _ _
Global Proliferative Index Values

the intensity of biomarker stains 3—

allows for the visual comparison

between multiple groups. 2+ I
* Protein combinations that contain 1- oo

Laminin and vitronectin promote
more efficient proliferation than
control groups in multiple repeats.
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* There is a strong correlation 2.
between the cell density and the use _3_[
of laminin and vitronectin.
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Figure 1: Distribution of global mean index values from each ECM combination. Green
indicates repeatable high proliferation groups while red indicates repeatable low
proliferation groups.
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* The combination of collagens 3 & 4

with laminin and vitronectin

promotes pluripotency in multiple
repeats and aligns with literature L
sources (4, 5).

* Proliferation doesn’t correlate with
pluripotency when comparing DAPI to
Nanog and OCT-4 (P=0.2806 and v
P=0.3516 respectively).

Figure 2: Relative level of biomarker expression compared to the global average index value of O (top left).
Figure 3: Fluorescent images of the relative biomarkers represented in figure 2 (right) scale bar = 100um.
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Tables 2. Protein names, abbreviated names, brand
information, and host animal the protein was derived from.

Results 2: PSC Differentiation and Cardiac Progenitors

* Global average index values highlight 7 unique protein combinations that promote germ layer
differentiation with a higher efficiency of differentiation in the mesoderm linage (T-brachyury)
and decreased differentiation in the endoderm linage (Sox17).

* These 7 unique protein combinations also highlight an increased expression of cardiac
mesoderm markers (VEGF2R and MESP1) and an increased density of actin filaments when
compared to Matrigel and geltrex.
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Figure 4: Confocal images of biomarker expression on 7 unique ECM combinations with the respective global average index values and
the specific ECM protein combination.
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Conclusion

e Here, we demonstrate a unique method of using an array of ECM proteins to analyze the
differentiation efficiency of Pluripotent stem cells.

e We found the combination of collagens 3 and 4 with laminin and vitronectin could maintain
pluripotency over multiple passages better than pluripotent cells on Matrigel

* We identified 7 unique ECM protein combinations that enhanced development of cardiac
progenitor cells compared to traditional methods on Matrigel and Geltrex.
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