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Summary: Through a series of biological activity assessment, 
Aquatide (hexacarboxymethyl dipeptide-12), originally 
designed as a skin moisturizing ingredient, showed stimulating 
effects on autophagy signaling in skin cells, including epidermal 
keratinocytes and dermal fibroblasts. Further investigations 
revealed that direct binding of Aquatide molecule on sirtuin 1 
(Sirt 1) protein and consequent activation of autophagy 
signaling via deacetylation of forkhead box class O (FOXO) 1. 
Recently, we could also identify the potential binding mode for 
Aquatide on Sirt 1 using protein docking simulation engine. 
Various kinds of cosmetic benefits, including enhancing the 
cellular antioxidant system, increasing the skin elasticity, 
improving the skin barrier function, were observed for this 
newly developed autophagy activating cosmetic ingredient. 
From the structural feature of Aquatide as providing several 
points of chemical derivatization, we could construct the 
autophagy modulating peptide library and explore their 
biological activities in skin. Interestingly, one of the derivatives, 
pentasodium tetracarboxymethyl palmitoyl dipeptide-12 (PTPD-
12) showed very strong autophagy stimulating effects, but its 
potential model of action was different from that of Aquatide . 
Along with the biological efficacy assessments, transcriptomic 
analysis for PTPD-12-treated epidermal keratinocytes were 
performed to explore the effects of autophagy activation in skin 
cells. In this talk, I would like to briefly address the 
development of peptide-based autophagy activators and their 
application as cosmetic ingredients.
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