Mapping the Proteomic Landscape of Early-Stage Hypertensive Cardiac Remodelling 
Zainab Bosakhar1, Graeme MacKenzie1, Maheen Wahid1, Ryan Shearer1, Abdullah Alsultan1,3, Gillian Farrell1, Nicholas Rattray1, Zainab Olatunji2, Niall Macquaide2, Susan Currie1 and Margaret Rose Cunningham1. Strathclyde Institute of Pharmacy and Biomedical Sciences (SIPBS), University of Strathclyde1, Glasgow, Scotland, UK; School of Health and Life Sciences, Glasgow Caledonian University2, Glasgow, Scotland, UK; Faculty of Pharmacy, Kuwait University3, Kuwait.
Introduction. Hypertension drives left ventricular (LV) remodelling, fibrosis, and functional adaptation, contributing to heart failure. Cytoskeletal reorganisation and inflammation are central to this process, yet the underlying molecular mechanisms are not fully understood. Shotgun proteomics offers an unbiased approach to identify differentially expressed proteins (DEPs) underlying hypertensive cardiac remodelling.
Aims. This study aimed to identify molecular pathways in the LV of Angiotensin II (AngII)-induced hypertensive rats and generate testable hypotheses for experimental follow-up, with a particular focus on cytoskeletal dynamics.
Methods. Male Sprague Dawley rats were infused with Ang II via osmotic mini-pumps for 28 days. LV tissues were harvested for proteomic analysis using liquid chromatography–mass spectrometry. Differentially expressed proteins were subjected to KEGG and Gene Ontology enrichment to identify networks involved in cytoskeletal remodelling, inflammation, and fibrosis. 
Results. Angiotensin II treatment induced sustained hypertension and early left ventricular remodelling, marked by collagen deposition and histological changes. Proteomic analysis revealed upregulation of actin alpha 1 and cofilin-1, with downregulation of tubulin beta-2A chain. Cofilin-1, a central regulator of actin filament turnover, emerged as a key node in cytoskeletal remodelling networks. Both actin alpha 1 and cofilin-1 were associated with Rho GTPase signalling. Interactions between High Mobility Group Box 1 (HMGB1), histone H3 variant H3c1, and actin alpha 1 suggested a nuclear-to-cytoskeletal signalling axis linking chromatin remodelling, inflammation, and structural adaptation.
Discussion. These findings form the basis of a testable hypothesis that cofilin-mediated signalling is a potential driver of cytoskeletal and inflammatory changes during early-stage cardiac remodelling. Future work will target these networks experimentally to elucidate their mechanistic contribution and potential as therapeutic targets in hypertensive heart disease. 
