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Wilm’s Tumor 1 (WT1) Smooth Muscle Actin(SMA) DAPI

Wilm’s Tumor 1 (WT1) Zona Occludin-1 DAPI

Myosin Light Chain 2v (MLC2V) Cardiac Troponin T (cTnT) DAPI
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ESPVR: Pes = 1.077 * Ves + 18.219, r² = 0.9744
EDPVR: Ped = 2.11 * exp(6.786e-3 * Ved), r² = 0.931

ESPVR: Pes = 0.1311 * Ves + 72.323, r² = 0.6584
EDPVR: Ped = 4.024 * exp(3.938e-3 * Ved), r² = 0.8692

ESPVR: Pes = 0.4094 * Ves + 24.92, r² = 0.9866
EDPVR: Ped = 0.2362 * exp(0.0133 * Ved), r² = 0.9209

ESPVR: Pes = 1.059 * Ves + 49.574, r² = 0.944
EDPVR: Ped = 0.5829 * exp(0.0144 * Ved), r² = 0.911
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ESPVR: Pes = 0.3914 * Ves + 82.967, r² = 0.9069
EDPVR: Ped = 0.5929 * exp(0.01606 * Ved), r² = 0.9635
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Conclusion

The proepicardial organ derives cells which forms

the epicardium for heart development but ceases

after birth. A prior study demonstrated that

proepicardial-like cells (PECs) from human induced

pluripotent stem cells (hiPSCs) resemble embryonic

epicardial cells. This study explored PEC functions

in cardiomyocyte therapy for cryoinjured rat hearts.

• CMPECs-treated hearts showed significantly greater vessel density

(5.0±0.7 vs. 1.6±0.4 units/mm2, p<0.05) and increased vWF

expression (10.0±5.1% vs. 2.8±1.0% of infarct area, p<0.01) as

compared to the control
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• Majority WT-1+ PECs co-expressed zona occludin-1 (ZO-1) at day 7,

and very few express smooth muscle actin.

• Percoll gradient separation of differentiated CMs yielded 85±1.9 %

cTnT+ cells, majority of which also co-expressed MLC2v,

suggesting their ventricular identity.

• Cryoinjury successfully produced a necrotic lesion on the epicardial

surface, as evidenced by the presence of fibrosis

• CMs and CM/PECs-treated hearts showed reduced infarct size and

preserved the myocardial wall thickness.

• In conclusion, CMPECs preserved myocardial wall thickness by

promoting vascularization within the infarct region
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• Intramyocardial co-injection of CM/PECs preserved ventricular

compliance as compared to CMs alone treatment.

• Cryoinjury significantly reduced ventricular elastance (Ees). CM only

treatment significantly improved Ees of cryoinjured hearts.
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• Sprague Dawley rat hearts were cryoinjured for 30 sec twice prior to

injecting PBS, CM or CM/PEC into the infarct region. Millar Pressure

Volume System was used to measure cardiac hemodynamics after 30

days post cell injection.
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• After 4 weeks, the functions of CMs and CM/PECs-treated hearts did

not show significant differences compared to those of PBS-treated

cryoinjured rat hearts.

• HiPSCs were reprogrammed from

frozen cord blood. CMs and PECs

were differentiated based on Tan et al.

(Nat. Commun, 2021).

• PECs at 7 days of differentiation and

CMs at day 15-20 and were used in

the in vivo experiment. CMs were

purified using Percoll-gradient

centrifugation before use.
Cryoinjury was introduced at day 0

Smits et al., 2018


