The Prokineticin/PKR1 Signaling Axis in Anthracycline Cardiotoxicity: Mechanisms, Biomarker Potential, and a Novel GPCR-Based Cardioprotective Strategy
Martina Vincenzi, 1 Michael WY Chan,2 Daniela Cardinale, 3 Igor Tetko,4 Laurent Desaubry1, Canan G. Nebigil1
Affiliations: 1University of Strasbourg, INSERM 1260, France, 2 Department of Biomedical Sciences, National Chung Cheng University, Chiayi, Taiwan. 3Institute of Structural Biology, Helmholtz Zentrum München-German Research Center Neuherberg, Germany, 4European Institute of Oncology, Cardioncology Unit,  I.R.C.C.S., Milan, Italy
Introduction. Anthracyclines such as doxorubicin (DOX) remain a cornerstone of cancer therapy but are limited by cumulative, dose-dependent cardiotoxicity that compromises long-term survival. Dexrazoxane is the only approved cardioprotective agent, yet safety concerns and restricted indications underline the need for novel, mechanism-driven strategies. Prokineticins (PKs: PK1, PK2) and their receptors (PKR1, PKR2), a family of GPCR-binding cytokines, have recently emerged as regulators of cardiac remodeling and stress adaptation.
Aims & Methods. We investigated the cardioprotective efficacy of the selective PKR1 agonist IS20 in preclinical models of DOX-induced cardiotoxicity, and assessed PK2 as a potential mechanistic mediator and circulating biomarker. Approaches included human cardiomyocytes, 3D cardioids/tumoroids, murine models, and plasma analysis from200 oncology patients majority with breast cancer and treated with anthracyclines or tyrosine kinase inhibitors.
Results. IS20 preserved cardiac function in cellular, spheroid, and murine models by activating Akt/MAPK signaling, attenuating apoptosis and fibrosis, and improving survival, without reducing DOX antitumor efficacy. Genetic or pharmacological blockade of PKR1 abolished IS20’s effects, confirming receptor specificity. In patients, troponin I predicted early cardiotoxicity, whilePK2 plasma levels rose significantly after therapy and inversely correlated with left ventricular ejection fraction (LVEF). Mechanistic studies revealed that DOX-induced ROS activated NRF1-dependent PK2 transcription in cardiac spheroids, independent of classical HIF1α signaling. In cancer spheroids, ROS-driven PK2 induction paralleled enhanced DOX cytotoxicity, linking PK2 to both cardiac injury and therapeutic response.
Discussion & Conclusion. Our data showed that IS20 demonstrates translational potential as a GPCR-targeted therapy, and PK2 emerges as a circulating biomarker to refine risk stratification and monitoring in cardio-oncology. Together, these findings support the development of precision approaches to mitigate cardiotoxicity without compromising anticancer efficacy.

