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Figure S1. Abolishment of AB effects on mitochondrial transport by LiCl. The bar

graph shows the percentage of moving mitochondria before and after 30min exposure to
different concentrations of AB-O, without (upper) and with (lower) LiCl (1 mM) in bath. Each
condition was repeated at least three times from different rounds of cultures and was averaged
from 10 -20 cells. Error bars indicate the standard deviation (SD). *p<0.05 and ** p<0.005 in
comparison to the corresponding control (Student’s t-test).
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Figure S2. Abolishment of soluble AD brain samples effect on mitochondrial

transport by LiCl. Quantitative analysis showing that inhibition of GSK3f by LiCl blocked the
transport impairment of mitochondria by soluble AD brain samples. Each condition was
repeated at least three times from different rounds of cultures and was averaged from 10 -20
cells. Error bars indicate the standard deviation (SD). *p<0.05 and ** p<0.005 in comparison to
the corresponding control (Student’s t-test).



QO

120 1
=100+ Jo— L T
= 80-
60
40 -
20

Mito length (%)

+None +LiCl +SB415286

)y O
%

3 Curl

o 140 B AB-O
£120~
£ 100 =l -
5 80+
= 60
S 40

20

+None +LiCl +SB415286

Figure S3. Inhibition of GSK3p preventing AB-induced mitochondrial

fragmentation. Quantitative analysis showing the changes in average mitochondrial length (a)
and total mitochondrial number (b) in response to AB—O exposure (5 uM, 2 h) without and with
different GSK3p inhibitors in bath. Lithium chloride (LiCl, 1 mM) and SB415286 (10 uM) were
added to the cells 20 min before AB—O exposure. Error bars indicate SD. *p<0.05 in comparison
to the corresponding control. Around 1000 cells from three repeats were measured.
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Figure S4. Effect of AB-O on mitochondria membrane potentials. TMRE imaging

showing no effect AB-O on mitochondrial potential. Representative images are shown on the
left and normalized TMRE intensities of mitochondria (600 — 1000 mitochondria in each group)
are shown in the bar graph on the right. Scale bar: 10 um; error bars: SD.
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Figure S5. Effect of AB-O on cell death. (a ) Results from the viability assay using
the Live/Dead kit. Representative fluorescent images of hippocampal neurons exposed to the
control and AB oligomers. The live cells were labeled by calcein AM (green), and the dead cells
were labeled by EthD-1 (red). Quantified percentages of live cells are shown in the bar graph.
Scale bar: 50um. p<0.05 and **p<0.005 in comparison to the corresponding control (Student’s t-
test). Each condition was repeated at least three times from different rounds of cultures and
was averaged from around 1000 cells. (b) Assessment of cell death induced by AB oligomers
using Hoechst staining. The fluorescent images show examples of Hoechst staining of
hippocampal neurons without and with 24 hr exposure to AB—O (5 uM). Scale bar: 50um. The
bar graph shows the normalized cell viability at different times after exposure to AB—O. Error
bars represent S.D.. Each group includes results from over 1,000 cells from three different
batches of hippocampal cultures.
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Figure S6. Increase in HDAC activity in hippocampal neurons exposed to AP

oligomers. (a) Western blots of HDACG in cytosolic and mitochondrial fractions from cultured
hippocampal neurons showing little changes in HDAC protein expression level after exposure to
AB oligomers (5 uM total, 2h). GADPH: Glyceraldehyde-3-Phosphate Dehydrogenase. COXIV:
Cytochrome C oxidase 4. The quantification results of the blots are shown in (b). Numbers
represent the number of repeated WB. (c¢) Measurements of HDAC activities in separated
cytosolic and mitochondrial fractions showing increased total HDAC activities in hippocampal
neurons after exposure to AB oligomers. Numbers represent the number of repeated activity
tests. (d) Western blots showing a reduction in acetylated a-tubulin (Ac-tubulin), not total
tubulin (T-tubulin), after AB-O exposure (5 uM, 2 h). Quantifications are shown in the bar graph
below. Numbers represent the number of repeated WB. (e) Immunofluorescent images of Ac-
tubulin (left panel), T-tubulin (middle panel), and the AC/T-tubulin ratio (right panel) in control
(Ctrl, upper panels) and AB-treated (lower panels) neurons. Scale bar: 50 um. (f) Bar graph
showing the quantifications of AC/T-tubulin ratio for different groups of neurons. Numbers
represent the number of neurons examined. Error bars indicate SD. *p<0.05 and **p<0.005 in
comparison to the corresponding control (Student’s t test).
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Figure S7. Inhibition of GSK3 and HDAC prevents the speed reduction of

mitochondria transport induced by AB. Quantitative analysis showing the changes in average
moving mitochondria speeds after 30min exposure to different GSK3 and HDAC inhibitors with
and without AB—O. Here, the speed was normalized against the average speed in the control 5
min period (before treatment). Error bars indicate SD. **p<0.005 in comparison to the
corresponding control (Student’s t test).



Supplementary Materials and Methods

Measurement of mitochondrial membrane potential and cell viability

The fluorescent dye, TMRE, was used to examine the mitochondrial membrane
potential and its change [1, 2]. Hippocampal neurons were incubated with 100 nM of
TMRE in KRB for 20 min at 37 °C in a 5% CO, incubator and live-cell imaging was
performed in KRB buffer containing 100 nM TMRE for equilibrium. All solutions for
exchange contained the same concentration of TMRE (100 nM) as the original
equilibration buffer. The fluorescent images were acquired using the same optical
settings. The fluorescence intensity of each mitochondrion was measured using Image)
and normalized to the average intensity of the same region before treatment.
Normalized data are shown as percentage changes from the average intensity of the dye
measured before each treatment. Approximately 1000 mitochondria from four dishes

were counted for each group.

To assess the numbers of live and dead cells, we used the LIVE/DEAD
Viability/Cytotoxicity kit (Invitrogen) that contains calcein AM and ethidium homodimer-
1 (EthD-1) [3]. Briefly, hippocampal cells were incubated with 1 um calcein AM and 2
um EthD-1 for 30 min at 37°C, washed with KRB, and imaged by fluorescence
microscopy. Ten randomly selected fields near the center of each dish were imaged, and
the numbers of live (calcein labeled, green fluorescence) and dead (EthD-1 labeled, red
fluorescence) cells were counted. Approximately 1,000 cells from three independent
experiments were examined for each condition. Alternatively, we used the fluorescent
DNA dye Hoechst 33342 (Sigma) to quantify apoptotic cell death [4]. Here, hippocampal
neurons with and without AP treatments were fixed with 4% paraformaldehyde (30 min)
and incubated with 10 pug/ml Hoechst 33342 for 30 min. Apoptotic cells with

fragmented or condensed nuclei were identified by fluorescent microscopy. The



percentage of live cells (of the total cells) was calculated and used for assessing AB
effects on cell apoptosis. Approximately 1000 cells were counted for each group and

repeated 2-3 times.

HDAC activity assay

We used the HDAC activity fluorometric assay kit (Enzo Life Science, Farmingdale, NY) to
measure the cytosolic deacetylase activity before and after AB exposure according to
the manufacturer’s instructions. Briefly, hippocampal neurons were scrapped off the
culture dishes and washed twice with PBS and homogenized in lysis buffer (10 mM Tris,
pH 7.5, 10 mM NaCl, 3 mM MgCl,, 0.05% Nonidet P-40 and 1 mM EGTA, supplement
with protein inhibitor cocktail). The homogenates were centrifuged at 3000 rpm to
remove nuclei and any other insoluble fractions. The soluble homogenates were
directly used for HDAC activity assay or subjected to separation of mitochondrial and
cytosolic factions using a mitochondria extraction kit (Active motif, Carlsbad, CA). Each
sample (15 ul) was added to a 96-well plate in 10ul HDAC assay buffer (Enzo Life Science,
Farmingdale, NY). A fluorometric acetylated substrate was added and the reaction was
allowed for 1 h at room temperature, followed by incubation with a developer for 10-
15min. Enzymatic activity was evaluated in a FLX-800 fluorescence microplate reader
(excitation: 485 nm, emission: 530nm). Hela nuclear extract provided in the kit was

used as positive control.
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