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Purpose

Develop fusogenic liposomal formulation for cellular delivery of phosphocreatine (PCr) and the resultant 2) Fusogenicliposomes and intracellular delivery of calcein
generation of adenosine triphosphate (ATP), a primary energy source for many cellular processes.

Motivation

1. ATP drives various cellular processes including: 1) muscle contraction, 2) nerve impulse propagation, 3) chemical synthesis,
and 4) maintenance of overall cellular energy homeostasis. Cellular energy production is directly relevant to the
augmemntation/optimization of waterfighter performance and the protection of warfighter health. These are clearly defined
focus areas in the Navy 30 Year S&T Strategic Plan (Dec. 2022)

2. The delivery to and cellular uptake of PCr for the augmentation of ATP production poses a considerable challenge. This
arises for several reasons. First, PCr is negatively-charged and does not readily cross the plasma membrane into the cell.
Second, creatine (a precursor required for PCr synthesis) dysfunction of membrane-resident creatine transporters (which
exists in a number of physiological conditions) prevents PCr from crossing the plasma membrane.
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3. Thus, there is a pressing need for technologies that can deliver PCr to the cellular cytosol without the direct interaction of O Extracellular Space 5
PCr with the plasma membrane. o Inside the cells
This invention:
Develops and reduces to practice a series of fusogenic liposomes composed of DOPE, DOTAP, and dye-labeled lipids such as 0
Rhod-PE or NBD-PE. These liposomal preparations were loaded with cell-impermeable chromophores, and PCr; none of these
materials are internalized into the cell directly from extracellular medium. PCr delivery resulted in the increased ATP production in o o
live HEK 293T/17 cells (23% in 30 min) incubated with PCr-containing liposomes compared to non-PCr-loaded liposomes. - - e o
Time (min)

3) Time-resolved imaging of HEK 293T/17 cells showing clear NBD-PE staining of the plasma membrane confirming
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4) PCr-loaded fusogenic liposomes mediate increased ATP productionin HEK 293T/17 cells, and cell viability
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