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The pumping heart: the importance of intercellular communication
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. Excitable: CARDIOMYOCYTES, pacemaker cells, Purkinje ¢
and smooth muscle cells
. Non-excitable: fibroblasts, endothelial cells, and adipocites



Intercellular communication
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Intercellular communication strategies

Gap junctions Extracellular Vesicles
Coupling between connected cells Long distance communication
Plasma membranes

(b)

Connexon

Ca'*, other ions,
small molecules

Gap junction

Connexin COO"
; subunit




ICBR -~ Coimbra Institute for Clinical - u c -
ekl and Biomedical Research

Gap Junction-mediated intercellular communication in the heart

Highly synchronized heart beating and contraction depends on Gap Junctions Intercellular Communication

AV node AV Lundle
| (anetles ol Hisy

Cardiac electrical impulse travels through Gap Junctions
Defects in GJIC are associated with heart diseases
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Ischemia impairs communication between cardiomyocytes

Autophagy-mediated degradation of Cx43 in ischemic cardiomyocytes
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Extracellular vesicles-mediated intercellu aruni ation




ConECT : Connexin4d3-mediated Exosome-Cell Transfer
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Inhibition of Nedd4-mediated ubiquitination decreases secretion of Cx43in EVs
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Downregulation of USP8-mediated deubiquitination of Cx43 promotes its secretion in EVs
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Ischemia leads to a decrease in Cx43 EVs released by cardiomyocytes
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The amount of Cx43 decreases in EVs entrapped in ECM in ischemia
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The levels of Cx43 in circulating exosomes decrease in myocardial infarction

Cx43 levels (ng/mL)

300+

250

200

150+

100+

50

Hsp90

GAPDH

Troponin T

| calnexin

Martins-Marqgues et al, unpublished



ICBR -~ Coimbra Institute for Clinical - u c -
el and Biomedical Research

How extracellular vesicles released by cardiomyocytes under ischemia affect angiogenesis?
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EVs released by cardiomyocytes in ischemia promote ECM degradation
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EVs from ischemic CM promote tubulation
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Ischemic exosomes promote ECs proliferation and survival upon stress
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Ribeiro-Rodrigues et al, Cardiovasc Res 2017
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EVs from ischemic CM promote sprouting
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EVs from ischemic CM are enriched in miR-143 and miR-222
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Ischemic EVs promote angiogenesis in vivo
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Ischemic exosomes promote angiogenesis following Ml
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. higher numbers of CD31* ECs in the infarcted region
. lectin-perfused vessels in the infarction border zone

Collaboration with Diana Nascimento e Perpetua Pinto-do-O, 13S Ribeiro-Rodrigues et al, Cardiovasc Res 2017
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