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CytoWatch™ trehalose hexaacetate *Cell-
permeable*

Catalog number: 20040
Unit size: 100 mg

Product Details

Storage Conditions Freeze (<-15 °C), Minimize light exposure

Expiration Date 6 months upon receiving

Chemical Properties

Appearance White solid

Molecular Weight 594.52

Soluble In DMSO

Chemical Structure

Applications

Trehalose is a naturally occurring disaccharide which is associated with extraordinary stress-tolerance capacity in certain species of unicellular
and multicellular organisms. In mammalian cells, presence of intra- and extracellular trehalose has been shown to confer improved tolerance
against freezing and desiccation. Since mammalian cells do not synthesize nor import trehalose, the development of novel methods for efficient
intracellular delivery of trehalose has been an ongoing investigation. Herein, we studied the membrane permeability of engineered lipophilic
derivatives of trehalose. Trehalose conjugated with 6 acetyl groups (trehalose hexaacetate or 6-O-Ac-Tre) demonstrated superior permeability
in rat hepatocytes compared with regular trehalose, trehalose diacetate (2-O-Ac-Tre) and trehalose tetraacetate (4-O-Ac-Tre). Once in the cell,
intracellular esterases hydrolyzed the 6-O-Ac-Tre molecules, releasing free trehalose into the cytoplasm. The total concentration of intracellular
trehalose (plus acetylated variants) reached as high as 10 fold the extracellular concentration of 6-O-Ac-Tre, attaining concentrations suitable
for applications in biopreservation. To describe this accumulation phenomenon, a diffusion-reaction model was proposed and the permeability
and reaction kinetics of 6-O-Ac-Tre were determined by fitting to experimental data. Further studies suggested that the impact of the loading
and the presence of intracellular trehalose on cellular viability and function were negligible. Engineering of trehalose chemical structure rather
than manipulating the cell, is an innocuous, cellfriendly method for trehalose delivery, with demonstrated potential for trehalose loading in
different types of cells and cell lines, and can facilitate the wide-spread application of trehalose as an intracellular protective agent in
biopreservation studies.
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