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Description of the Project (max 3,000 characters including spaces)

Background/gap of knowledge Hypertension (HT), a multifactorial condition influenced by
genetic and environmental interplay, leads to significant morbidity and mortality. Our research
focuses on mechanisms underlying salt-sensitive (SS) blood pressure (BP) regulation, with
attention to the lanosterol synthase (LSS) variant rs2254524, a key player in steroid/cholesterol
biosynthesis associated with SS-HT and acute kidney injury (AKI). Our knock-in (KI) mouse model
LssVe43/ve43 harboring the corresponding substitution, develops HT accompanied by cardiac
injury when exposed to a high-salt diet (HSD) for one month. Preliminary proteomic profiling after
HSD indicates significant dysregulation of cholesterol metabolism and activation of
inflasnmatory processes, driving adverse progressive organ damage. Deeper interrogation of
genome-wide association (GWA) datasets across multiple hypertensive cohorts may identify
genetic variants associated with poor prognosis and help stratify risk within the broader

population.

Rationale and hypothesis The convergence of altered cholesterol metabolism, inflammation,
and hypertensive injury observed in the Lss KI model suggests a mechanistic axis linking
metabolic perturbation to immune-mediated organ damage. Defining the sequence of these
events is essential for understanding how the Lss variant confers susceptibility to SS-HT and for
identifying therapeutic targets. Rostafuroxin, a targeted Na*/K*-ATPase antagonist, will be used
to test whether pharmacological intervention can rescue the altered phenotypes.

Objectives and specific aims Aim I: To extend our proteomics findings, we will perform multiomic
profiling in KI and wild-type mice exposed to HSD or normal salt at multiple time points.
Inflamsnmation and lipid profiles will be examined to map systemic alterations. Aim 2: To assess
the efficacy of Rostafuroxin in counteracting HT and organ injury in HSD-exposed Lss KI mice,
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and to determine whether pharmacological intervention can restore BP and halt tissue damage
progression. Aim 3: To evaluate candidate biomarkers in human cohorts including SS individuals
and hypertensive patients, assessing their ability to reflect early or advanced organ injury. GWA

datasets will be analyzed to identify variants within selected pathways.
Expected outcomes

This study will define the temporal and mechanistic link between HSD, cholesterol dysregulation,
and inflammation-driven organ injury in the LssAV643L/V643LA model. Rostafuroxin treatment
will clarify whether the altered phenotype is reversible. The study will yield candidate biomarkers
of salt-induced organ injury for validation in human cohorts, contributing to targeted preventive

and therapeutic strategies.

Skills that the student should acquire (max. 600 characters including spaces):

. Molecular biology techniques (DNA, RNA extraction, qPCR, Western blotting, ELISA and
histology)

. Mouse lines management (maintenance, BP measurement, blood collection, sacrifice).
. Statistical data analyses

. Genetic analyses on various human cohorts

. Independent planning and management of long-term research projects

. Lab work organization and tasks prioritizing

. Collaborative work within research teams

. Adherence to good laboratory and safety practices

. Acquisition of advanced scientific writing and communication skills

. Production of clear manuscripts, reports, and presentations
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