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Supplementary Figure. 1. ALWPs significantly increase secreted APP alpha (sAPP) levels in APP-H4 cells. (A-B) COS7 cells were transiently transfected with a construct expressing human APP for 24 hr and then treated with ALWPs (500 g/ml) or PBS for 24 hr before performing A ELISA (con, n = 16; ALWPs, n = 16). (C) APP-H4 cells were treated with ALWPs (500 g/ml) or PBS for 24 hr, conditioned medium and cell lysates were collected, and western blotting was performed. (D-F) Quantification of data from C (con, n = 24; ALWPs, n = 24). *p < 0.05.
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[bookmark: _GoBack]Supplementary Figure. 2. ALWPs do not alter BACE1 levels in primary hippocampal neurons. (A) Primary hippocampal neurons were transfected with GFP plasmid DNA for 24 hr, treated with ALWPs (500 g/ml) or PBS for 24 hr, and immunostained with an anti-BACE1 antibody. (B) Quantification of data from A (con, n = 97 dendrites; ALWPs, n = 94 dendrites). (C) Primary hippocampal neurons were transfected with GFP plasmid DNA for 24 hr, treated with ALWPs (500 g/ml) or PBS for 24 hr, and immunostained with an anti-NEP antibody. (D) Quantification of data from C (con, n = 90 dendrites; ALWPs, n = 90 dendrites). (E) 5x FAD mice were orally administered ALWPs (200 mg/kg, p.o.) or PBS daily for 2 weeks and immunostained with an anti-NEP antibody. Representative images of the cortex of 5x FAD mice are shown. (F) Quantification of data from E (con, n = 3 mice; ALWPs, n = 3 mice). (G) Representative images of the hippocampus of 5x FAD mice are shown. (H-I) Quantification of data from E (CA1 and DG; con, n = 3 mice; ALWPs, n = 3 mice). *p < 0.05, *p < 0.001.
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Supplementary Figure 3. ALWPs regulate dendritic spine morphology in hippocampus CA1 AO dendrites of 5x FAD mice. (A-B) The cumulative distribution percentage of spine length (A) and spine head width (B) in hippocampal CA1 AO dendrites of 5x FAD mice (n = 8 mice/group, Kolmogorov–Smirnov test). (C-D) The cumulative distribution percentage of spine length (C) and spine head width (D) in hippocampal CA1 BS dendrites of 5x FAD mice (n = 8 mice/group, Kolmogorov–Smirnov test). (E-F) The cumulative distribution percentage of spine length (E) and spine head width (F) in cortical layer V AO dendrites of 5x FAD mice (Kolmogorov–Smirnov test). (G-H) The cumulative distribution percentage of spine length (G) and spine head width (H) in cortical layer V BS dendrites of 5x FAD mice (n = 8 mice/group, Kolmogorov–Smirnov test).
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Supplementary Figure 4. ALWPs do not alter Rap signaling pathways. Primary cortical neurons were treated with ALWPs (500 g/ml) or PBS for 24 hr and immunoblotted with anti-PLK2 (A-B), anti-RapGEF (C-D), and anti-p-JNK/JNK (E-G) antibodies (PLK2, n = 4; RapGEF, n = 4; p-JNK, n = 8; JNK, n = 4).
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