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Proj ect Description

Heart failure with preserved ejection fraction (HFpEF) affects mllions of
peopl e and accounts for nore than half of all heart failure cases. Despite
its high preval ence, HFpEF remains difficult to diagnose and treat because
its underlying causes are not fully understood, and effective therapies are
limted. Inportantly, many di sease-rel ated changes occur early, before

obvi ous danage to the heart devel ops. A mmjor challenge in HFpEF devel ops
gradual ly: long before clear synptons or structural damage appear, nol ecul ar
and cel |l ul ar changes are already reshaping the heart. By the tinme HFpEF is
clinically recognized, many of these changes are irreversible.

Qur lab ains to understand the early dynam c progression of HFpEF, with an
enphasi s on how stress and “danger” signals in the heart activate

i nflammation and fibrosis (scar formation), leading to increased stiffness of
the heart muscle. Using nouse nodel s and nodern nol ecul ar bi ol ogy approaches,
we will investigate how cardiac cell types, including cardi onyocytes,

endot helial cells, fibroblast cells, and inmmune cells, conmunicate during the
earliest stages of disease devel opnent.

Under graduat e students in our |ab can participate in research projects

expl oring cell—cell communication, inflammtory signaling pathways, nol ecul ar
changes, cardiac function, and cardi ac norphol ogy over tine in HFpEF nodel s.
Students will devel op key research skills, which may include tissue
processi ng, inmmunofl uorescence staining, fluorescence m croscopy techniques,
basi ¢ nol ecul ar bi ol ogy techni ques (such as RNA or protein analysis), flow
cytonmetry anal ysis, echocardi ography, data interpretation, and critical
readi ng of scientific literature. In addition, students will have the
opportunity to gain experience in experinmental design, data analysis, and
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presenting at |ab neeting.
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