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Heart failure contributes to cognitive dysfunction and reduced physical activity with high
mortality in the elderly. There is a pressing need for novel heart failure therapies.

Proinflammatory signaling in cardiomyocytes has been shown to cause heart failure.
We have previously identified a transcriptional modulator, IKB, as a promising therapeutic
target for controlling proinflammatory signaling in cardiomyocytes for the treatment of heart
failure. To develop clinically feasible therapeutic strategies targeting IkB, we designed
oligonucleotide therapy using short hairpin RNA (shRNA). In addition, we sought to identify
small- and medium-sized molecular compounds that inhibit IkBZ function by interfering with
protein-protein interaction. For oligonucleotide therapy, we designed and synthesized shRNA
targeting IkBC that can be transcribed by RNA polymerase |l promoters in adeno-associated
virus (AAV) vector. Administration of AAV vector harboring shRNA improved cardiac
structure and function in pressure-overloaded mice with heart failure. For drug therapy, we
developed IKBC protein-interaction detection system using fusion proteins with split luciferase
tags that detects IkBC binding to other proteins as a luminescent signal.

This work provided a proof of concept and established technical basis for the
development of novel heart failure therapies targeting inflammation.



