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Fig. 2: Vorinostat rescues the localization of NPC1 in NPC1 mutant fibroblasts.

GMO03123 A. or GM18453 B. cells were plated in poly-D-lysine coated cover-slip bottom dishes
in MEM growth medium supplemented with 5.5% FBS. On day 2 cells were treated with DMSO
or 10uM Vorinostat and incubated for 48 hours. For the last 4 hours, cells were incubated with
50 pg/ml Alexa546 labeled LDL followed by a 30 minute chase in normal medium. Cells were
fixed with 2% PFA, permeabilized and immunostained for NPC1 with a rabbit anti-NPC1
antibody. Images were acquired on Zeiss LSM880 confocal microscope using a 63X objective.
Images shown are maximum intensity projections. In B the region outlined in the Overlay images
is shown at higher magnification in the inset. Scale bar = 10 um.

39



SASBMB

JOURNAL OF LIPID RESEARCH

GM18453
@) (+) Vorinostat (-) Vorinostat
g (Post 72 h
a treatment)
ey e e e e ey
< [ee] N < o N
N < M~ AN < M~
NPC1 210 - - W e e e

190

GAPDH ™R SEG I AN G S

C.
GM03123 -Heterozygous GM18453 -Homozygous 11061T
1.20 - 11061T/P237S 1.20 -

Q2
T 1.00
o
O
N 0.80
|
© 0.60

() ()

N N

< U. © 0.40 -

g —=—72h_Day0 & ~8=72n Dayo

= | 72h_Day1 = | _

S 0.20 e 72h Day2 \ S 0.20 | —«72n Day2

—¥=72h_Day3 =#=72h_Day3
0.00 T T T T T 1 0.00 T T T T T 1
0.04 0.12 0.37 1.11 3.33 10.00 0.04 0.12 0.37 1.11 3.33 10.00
[Vorinostat] uM [Vorinostat] uM

Fig. 3: Persistent effect of HDACi treatment in NPC1 mutant human fibroblasts.

A. Immunoblot of cell lysates from GM18453 cells treated for 24, 48 or 72 hours with 10 uM Vorinostat,
followed by incubation for an additional 24, 48 or 72 hours in the absence of Vorinostat. Lysates were
blotted with rabbit anti-NPC1 antibody and anti-GAPDH. Bands at 190 and 210 kDa represent
glycosylated NPC1 protein.

GMO03123 B. or GM 18453 C. Cells were treated with Vorinostat at varying concentrations for 72 hours.
The cells were then incubated for an additional 0, 1, 2 or 3 days without Vorinostat in normal growth
medium. At the end of each time point cells were stained with filipin, and the LSO value was measured
to determine the relative amount of stored cholesterol. Data for each cell line are from two independent
experiments, and each data point is obtained using 48 images. Each data point is normalized to its
corresponding DMSO-treated condition, so the value of one represents no effect. Error bars: SEM.
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Fig. 4. Dose dependent effect of Vorinostat and Panobinostat on multiple patient derived
NPC1 mutant cell lines. NPC1 mutant human fibroblasts were treated with A. Vorinostat. or B.
Panobinostat for 48 hours followed by fixation, staining with filipin and imaging using the
ImageXpressMice automatic fluorescence microscope. DMSO was used as a solvent control.
Images were analyzed to obtain the LSO value as a measure of cholesterol accumulation. Data
were normalized to the corresponding DMSO treated cells. Data for each cell line are averages
of three independent experiments totaling 60 images (5 wells x 4 sites x 3 experiments). Error

bars: SEM.
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Fig. 5. lllustration of the screening system.
A. Representative images of transfected cells. 24 hours after transfection with a bicistronic vector
containing eGFP plus WT-V-NPC1 or NPC1'1961T ' U20S-SRA-shNPC1 cells were treated with
Vorinostat (10 puM), Panobinostat (50 nM), or DMSO solvent control for 48 hours. Cells were treated with
50 pg/ml AcLDL for the final 2 hours, fixed with PFA, and stained with filipin. Images were acquired on a
Leica wide-field microscope using standard GFP and A4 filters. Transfection with wild type NPC1
reduces the cholesterol accumulation, but transfection with NPC1'1%1T does not unless they are treated
with an HDACI.

B. Quantification of filipin in transfected cells. Cholesterol accumulation in LSO of GFP positive cells was
measured based on filipin fluorescence, and the LSO values are shown. As described in Methods,
images were obtained from 216 fields in three experiments for each condition. Between 40-120 of these
images had GFP-labeled cells, and the LSO value was obtained for each of these images. In each
experiment the LSO values were normalized to the solvent-treated control. These normalized LSO
values were used for statistical analysis. Error bars: SEM. ** p < 0.01.
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Fig. 6. Vorinostat and Panobinostat rescue localization of NPC11%1T jn U20S-SRA-shNPC1
cells.

WT-V NPC1 or NPC1101T was expressed in U20S-SRA-shNPC1 cells using a bicistronic vector
also encoding eGFP. Starting one day later, wells transfected with NPC1'1%61T were treated with
10 pM Vorinostat, 50 nM Panobinostat or DMSO solvent control for 48 hours. GFP serves as a
marker of transfected cells. NPC1 protein was detected by immunofluorescence using anti-NPC1
Rat monoclonal primary antibody and Cy5 Goat anti-rat secondary antibody. Lysosomes were
identified by using anti-LAMP1 rabbit polyclonal antibody and Alexa Fluor 546 goat anti-rabbit
secondary antibody. The co-localizations of NPC1 protein and LE/Ly are shown in yellow. Scale
bar =10 pm
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Fig. 7. Quantification of effects of Vorinostat on cholesterol accumulation in NPC1
mutants.

The effect of 10 uM Vorinostat was tested on 60 different NPC1 mutations from five
segments of the NPC1 protein as illustrated in Figure 8. DMSO was used as a solvent
control. Filipin fluorescence images of the transfected cells were analyzed to obtain an LSO
value as explained in methods. Data represent averages + SEM from 15-25 images. Each
image includes about 1-5 transfected cells. Dark blue (DMSO treated) and light blue bars
(Vorinostat treated) for each group represent mutants that showed reduction in LSO values
with p<0.05, and dark red (DMSO treated) and pink bars (Vorinostat treated) represent
mutants that showed no significant reduction in LSO value. Statistical significance was
measured by t-test with two-tailed distribution and two-sample equal variance
(homoscedastic) type using Microsoft Excel software.
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Figure 8. List of NPC1 mutants tested with Vorinostat and Panobinostat

60 NPC1 mutants were treated with Vorinostat (10 uM) or Panobinostat (50 nM) as described in
Fig. 7. The mutants are separated into 6 groups by their locations in the NPC1 protein structure.
Mutants that showed a statistically significant (p < 0.05) response to Vorinostat are listed in black,
and nonresponsive mutants (p > 0.05) are in red.
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