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accumulation of p62 (cf. Fig.10).
(a-c) The intensity of LC3II/LC3I (a), p-mTOR/mTOR (b) or p62 (c)

signal was quantified with Fiji Image J (N=4). Statistical analysis was
performed by the Tukey’s test: * P <0.05. The mean == SEM are

shown.
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Effects of sSIRNA-SPNS1 on the accumulation of p62 and

phosphorylated p62 (cf. Fig. 2M).
(a-d) The intensity of p62 (a), p-p62 (b), p-mTOR/MTOR (c) or LC31I/LC3I (d) signal
was quantified with Fiji Image J (N=3). The mean &= SEM are shown.
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Signal intensity

Effects of SPNS1 overexpression on the expression of autophagy-
related proteins (cf. Fig. 2N).

(a-e) The intensity of p62 (a), p-p62 (b), LC3II/LC3I (c), p-mTOR/mTOR (d) or
ATP6VOA4 (e) signal was quantified with Fiji Image J (N=3). The mean &= SEM
are shown.
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NPC(-/-) SiRNA-SPNS1 GFP::SPNS1

SPNS1 expression was reduced by siRNA-SPNS1, and increased

by overexpression of GFP::SPNSL.

Samples in duplicate were subjected to PCR using the CFX96 Tough™ Real-
Time PCR Detection System (BIO-RAD). Relative expression was calculated
based on the Ct values, as normalized to those of the housekeeping gene B-actin
using the 2-24ACt method. Statistical analysis was performed by the Tukey’s test:
* P <0.05. The mean = SEM are shown. gPCR primers against human
SPNS1were used; the sequences were [5’-CCTTCCTCAGCCAAGCAGAT-3]
and [5’- CTATGAGGGTCGAATGGCCC-3’].
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NPC-patient fibroblasts accumulated p62 and LC3 (cf. Fig. 3A).
Accumulattion of p62 and LC3 was analyzed quantitatively with an imaging
software (Fiji Image J). Particles (small foci with a perimeter of less than 3.14 um
were not included) were counted in 10 ~ 13 image fields chosen at random for each
condition (Dunnut’s test: * p<0.05).
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NPC-patient fibroblasts exhibited a reduction of p-p70S6k and ATP6V0A4
(cf. Fig. 3B).

(a-c) The intensity of p-mTOR/MTOR (a), p-p70S6K/p70S6K (b) or ATP6VOA4

(c) signal was quantified with Fiji Image J (N=3). Statistical analysis was performed by the
Tukey’s test: * P <0.05. The mean = SEM are shown.
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Expression of LC311 and SPNS1 in normal and NPC fibroblasts
(cf. Fig. 3C).

(a,b) The intensity of LC311/LC3I (a) or SPINS1 (b) signal was
quantified with Fiji Image J (N=3). The mean == SEM are shown.
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Fig. S8. A full length gel image containing the blots illustrated in Fig. 10

Extracted proteins were electrophoresed on 4% to 12% polyacrylamide gels (NUPAGE Bis—Tris Mini
Gels). Electrotransfered nitrocellulose membrane was cut into 4 areas as indicated with arrows. After
cutting, the membranes were incubated with primary antibodies (the anti-phosphorylated mTOR
antibody and the anti-LC3 antibody) and a secondary antibody (HRP-conjugated anti-rabbit 1gG).
Bands were visualized using the Western Lightning ECL pro (PerkinElmer) and the Ez-Capture |1
chemiluminescence imaging system (ATTO). The image was obtained with a 3 min exposure.
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Fig. S9. Two slips of the membrane used in the experiment shown in Fig. S8
were re-probed with different antibodies to yield a blot shown in
Fig. 10.

The nitrocellulose membrane slips shown in Fig. S8 were incubated in Western Blot Stripping
Buffer (Thermo Scientific Restore) at 37°C for 20 min to remove the first set of antibodies. The
membranes were re-probed with primary antibodies (the anti-mTOR antibody and the anti-p62
antibody) and secondary antibodies (HRP-conjugated anti-rabbit IgG and HRP-conjugated anti-
guinea pig 1gG). Bands were visualized using the Western Lightning ECL pro (PerkinElmer) and
the Ez-Capture Il chemiluminescence imaging system (ATTO). The image was obtained with a 1
min exposure.
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Fig. S10. A membrane slip used in the experiment shown in Fig. S9 was
re-probed with a different antibody set.

The primary antibody was the anti-p tubulin antibody and the secondary antibody was HRP-
conjugated anti-mouse IgG. The image was obtained with a 20 min exposure. Other details
of the method are described in the Fig. S9 legend.
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Fig. S11. A full length gel image containing the blots illustrated in Fig. 2M

The primary antibodies were the anti-LC3 antibody and the anti-phosphorylated mTOR antibody.
The secondary antibody was HRP-conjugated anti-rabbit 1gG. The left-hand side panel was
obtained with a 1 min exposure. The right-hand side panel was obtained with a 10 min exposure.
Other details of the method are described in the Fig. S8 legend.
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Fig. S12. Two slips of the membrane used in the experiment shown in
Fig. S11 were re-probed with different antibodies to yield a
blot shown in Fig. 2M.

The primary antibodies were the anti-mTOR antibody and the anti-p62 antibody. The secondary
antibodies were HRP-conjugated anti-rabbit 1gG and HRP-conjugated anti-guinea pig 1gG. The
upper panel was obtained with a 10 min exposure. The lower panel was obtained with a 20 min
exposure. Other details of the method are described in the Fig. S9 legend.
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Fig. S13. A membrane slip used in the experiment shown in Fig. S12 was
re-probed with a different antibody set.

The primary antibody was the anti-phosphorylated p62 antibody. The secondary antibody was
HRP-conjugated anti-rabbit 1gG. The image was obtained with a 5 min exposure. The band
corresponding to phosphorylated p62 is indicated with an asterisk. Other details of the method
are described in the Fig. S9 legend.
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Fig. S14. A membrane slip used in the experiment shown in Fig. S13 was re-
probed with a different antibody set.

The primary antibody was the anti-p tubulin antibody and the secondary antibody was HRP-conjugated
anti-mouse 1gG. The image was obtained with a 20 min exposure. Other details of the method are
described in the Fig. S9 legend.
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Fig. S15. A gel image containing the blots illustrated in Fig. 2N

Electrotransfered nitrocellulose membrane was cut into 3 areas as indicated with arrows. After
cutting, the membranes were incubated with primary antibodies (the anti-phosphorylated mTOR
antibody, the anti-ATP6V0A4 antibody and the anti-p62 antibody) and secondary antibodies
(HRP-conjugated anti-rabbit 1gG and HRP-conjugated anti-guinea pig 1gG). The image was
obtained with a 3 min exposure. The band corresponding to ATP6VOA4 is indicated with an
asterisk.
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Fig. S16. Two slips of the membrane used in the experiment shown in
Fig. S15 were re-probed with different antibodies to yield a
blot shown in Fig. 2N.

Two slips of the membrane were re-probed with primary antibodies (the anti-mTOR antibody and
the anti-phosphorylated p62 antibody) and a secondary antibody (HRP-conjugated anti-rabbit
IgG). The upper panel was obtained with a 3 min exposure. The lower panel was obtained with a
1 h exposure. The band corresponding to phosphorylated p62 is indicated with an asterisk. Other
details of the method are described in the Fig. S9 legend.
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Fig. S17. A membrane slip used in the experiment shown in Fig. S16 was
re-probed with a different antibody set.

The primary antibody was the anti-f tubulin antibody and the secondary antibody was HRP-conjugated
anti-mouse IgG. The image was obtained with a 5 min exposure. Other details of the method are
described in the Fig. S9 legend.
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Fig. S18. A gel image containing the blots illustrated in Fig. 2N

Cell extracts were split into two fractions, one of which was used for experiment shown in
Figure S15 and the other for this experiment. The extracts were subjected to electrophoresis in
10% NuPAGE Bis—Tris Mini Gels (Thermo Fisher). Electrotransfered nitrocellulose
membrane (Bio-Rad) was cut into 2 areas. After cutting, the membranes were incubated with
primary antibodies (anti-LC3 antibody and anti-p tubulin antibody) and secondary antibodies
(HRP-conjugated anti-rabbit 1gG and HRP-conjugated anti-mouse 1gG). The upper panel was
obtained with a 10 min exposure. The lower panel was obtained with a 20 min exposure.
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Fig. S19. A gel image containing the blots illustrated in Fig. 3B

Electrotransfered nitrocellulose membrane (Bio-Rad) was cut into 3 areas as indicated with
arrows. After cutting, the membranes were incubated with primary antibodies (anti-
phosphorylated mTOR antibody, anti-ATP6V0A4 antibody and anti-phosphorylated p70S6K
antibody) and a secondary antibody (HRP-conjugated anti-rabbit 1gG). The image was obtained
with a 3 min exposure. The band corresponding to ATP6VOA4 is indicated with an asterisk.
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Fig. S20. Two slips of the membrane used in the experiment shown in
Fig. S19 were re-probed with different antibodies to yield a
blot shown in Fig. 3B.

The nitrocellulose membrane slips shown in Fig. S19 were incubated in Western Blot
Stripping Buffer (Thermo Scientific Restore) at 37°C for 20 min to remove the first set of
antibodies. The primary antibodies were the anti-mTOR antibody and the anti-p70S6K
antibody. The secondary antibody was HRP-conjugated anti-rabbit 1gG. The image was
obtained with a 2 min exposure. The band corresponding to p70S6K is indicated with an
asterisk.
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Fig. S21. A membrane slip used in the experiment shown in Fig. S20 was
re-probed with a different antibody set.

The primary antibody was the anti-p tubulin antibody and the secondary antibody was HRP-
conjugated anti-mouse IgG. The image was obtained with a 10 min exposure. Other details
of the method are described in the Fig. S20 legend.
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Fig. S22. A full length gel image containing the blots illustrated in Fig. 3C

Proteins were separated by electrophoresis in 10% NuPAGE Bis—Tris Mini Gels (Thermo Fisher).
Electrotransfered nitrocellulose membrane (Bio-Rad) was cut into 2 areas as indicated with an arrow.
After cutting, the membranes were incubated with primary antibodies (anti-p tubulin and anti-LC3

antibody) and secondary antibodies (HRP-conjugated anti-mouse 1gG and HRP-conjugated anti-rabbit
1gG). The image was obtained with a 1 min exposure.
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Fig. S23. A membrane slip used in the experiment shown in Fig. S22 was
re-probed with a different antibody set.

The primary antibody was the anti-SPNS1 antibody and the secondary antibody was HRP-
conjugated anti-rabbit 1gG. The image was obtained with a 10 min exposure. The band
corresponding to SPNS1 is indicated with an asterisk.



