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Supplementary Materials:

Figure S1. Mgll protein levels in 3xTg-AD and CbpS436A mice hippocampal DG and
human post-mortem AD hippocampal DG tissues. (A) Images of 12-month-old Non-Tg and
3xTg-AD hippocampal DG sections immunostained for Mgll with DAB staining (n=2
animals/genotype). (B) Images of hippocampal DG (SGZ/GCL layers) sections from 3-monthold and 6-month-old WT mice, immunostained for Sox2 (red), NeuN (purple) and p-aPKC
(green) and counterstained with Hoechst (blue). Arrows denote NeuN+ or Sox2+ cells; scale bar:
25 µm. (C) Images of hippocampal DG sections from 6-month-old WT and CbpS436A mice,
immunostained for Mgll (green) and counterstained with Hoechst (blue). Arrows denote Mgll+
cells; scale bar: 25 µm. (D) Images of human hippocampal DG sections from AD patients and
their age-matched healthy controls (79-89 years) following Mgll immunohistochemistry with
DAB staining. Arrows denote Mgll+ DAB stained cells. Scale bar: 50 µm.

Figure S2. JZL 184 and metformin does not significantly change general motor activities of
WT and CbpS436A, and Non-Tg and 3xTg-AD mice, respectively. (A-B) Analysis of the total
distance travelled and the mean velocity during short-term MWM probe test (A, day 5) and longterm MWM probe test (B, day 11) for 6-month WT and CbpS436A mice that received either
vehicle or JZL 184 treatment. (C-D) Analysis of the total distance travelled and the mean
velocity during short-term MWM probe test (C, day 5) and long-term MWM probe test (D, day
11) for Non-Tg and 3xTg-AD mice that received either control or metformin treatment.

Figure S3. Metformin treatment removes intracellular β-amyloid accumulation from 3xTg
hippocampal dentate gyrus. (A-B) Quantiﬁcation by densitometry of β-amyloid (Aβ)
immunoreactivity in the hippocampal dentate gyrus as in A; measurements were normalized to
one of sections from Non-Tg/control group. (n=20-30 section/group). Data analysis was
performed using one-way ANOVA (F (2,136) = 34.42, P< 0.0001, n=139) *** p < 0.001. Scale
bar: 100 µm.

Figure S4. (A) ChIP-qPCR analysis for CBP binding at Mgll promoter in differentiating
WT and CbpS436A NPCs in the presence of metformin. ChIP analysis was performed to
analyze the enrichment of CBP at the Mgll promoter. IgHy enhancer was used as a negative
control. (n=3 animals/group). (B-D) Efficiency of shRNA-mediated Mgll knockdown. (B)
Schematic representing Mgll shRNAs target regions. (C) Representative western blot images of
total protein lysates from NIH3T3 cells transfected with Mgll shRNAs and a Scr shRNA, probed
for Mgll and GAPDH (a loading control). (D) Quantitative analysis of Mgll expression in
NIH3T3 cells 48 h after shRNA transfection, normalized to GAPDH. Data from 3 independent
experiments was analyzed using one-way ANOVA (F(3, 8) = 10.09, P = 0.0043) with Dunnett’s
post-hoc test. * P < 0.05, ** P < 0.01. (Scr sh: Scramble shRNA; Mgll sh1: Mgll shRNA 1; Mgll
sh2: Mgll shRNA 2).

Figure S5. Continued passaging does not change total aPKC protein levels. (A)
Representative western blot images of total protein lysates from proliferating P2 (early passage)
and P5 (late passage) WT and CbpS436A NPCs, probed for total aPKC and GAPDH (a loading
control) from experiment1 (top panel) and 2 (bottom panel). (B) Quantitative analysis of total
aPKC expression, relative to GAPDH in proliferating P2 and P5 WT and CbpS436A NPCs. Data
was normalised to corresponding P2 NPCs for each genotype.

Figure S6. AMPK protein expression in 3xTg-AD and Non-Tg NPCs. Immunofluorescent
images of cultured P2 NPCs from 3xTg-AD and Non-Tg mice, immunostained for Sox2 (red)
and AMPK (green), counterstained for Hoechst (blue). Negative control for IHC image was from
3xTg-AD NPCs that received only secondary antibody incubation. Scale bar: 50 µm.
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Healthy control

C-1
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61 M
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81 F
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89 M
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AD-5
AD-6

59 M
70 M
76 M
79 F
81 F
84 M

post-mortem (hour)
12
24
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18
20
4
26
24
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6
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Table S1. Human post-mortem samples information regarding age, sex and post-mortem
delay in tissue fixation. Human DG sections were stored in antifreeze solution (40% PBS, 30%
Glycerol) at -20°C.

Table S2. RNA-seq analysis from differentiating WT and CbpS436A NPCs in the presence
of metformin for 6 days.

