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Figure 5. Rescue of motor neuron degeneration by small molecules in ATXN3-CAG89
transgenics.
Shown are representative photos of living, adult unc-47p::mCherry; ATXN3-CAGS89 transgenics

at day five of adulthood with or without compounds. Images are black and white, photo-reversed
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to aid visualization of neurons.

(A) Image of degenerating GABAergic motor neurons from an entire ATXN3-CAG89 transgenic.
The panel on the right is a magnification of the area indicated by the rectangle. Arrows indicate
gaps or breaks along neuronal processes. Rescue of neurodegeneration was observed in ATXN3-
CAGB89 worms in the presence of (B) 60 uM methylene blue (MB), (C) 50 uM salubrinal (Sal) or
(D) 50 uM guanabenz (Gua).

(E) Quantification of neurodegeneration in transgenic ATXN3-CAG89 worms at day five of
adulthood. Significant rescue of the neurodegeneration morphology was observed in ATXN3-
CAGS89 transgenics when treated with 60 pM methylene blue (*P < 0.05), 50 uM salubrinal
(***P < 0.001) or 50uM guanabenz (****P < 0.0001) (by Student’s t-test, N=100 for each

condition). These experiments were repeated 3 times.
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Figure 6. Reduction of oxidative stressin ATXN3-CAGB89 transgenics by methylene blue,
guanabenz or salubrinal.
Shown are representative photos of living, adult (A) wild-type N2 worms, as well as (B) wild-

type ATXN3-CAG10 and (C) mutant ATXN3-CAGS89 transgenics at day two of adulthood in the
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presence of the oxidative stress marker, 2’,7'-dichlorofluorescein diacetate (DCF-DA). Increased
fluorescence is observed in the (C) ATXN3-CAG89 transgenic worms. (D-F) ATXN3-CAG89
transgenics stained with DCF-DA showed decreased fluorescence after treatment with (D) 60 uM
methylene blue (MB), (E) 50 uM salubrinal (Sal) or (F) 50uM guanabenz (Gua).

(G) Quantification of fluorescence in N2 controls, ATXN3-CAG10, or ATXN3-CAG89
transgenics stained with DCF-DA. ATXN3-CAG89 transgenics showed increased fluorescence
compared to N2 or ATXN3-CAG10 worms (####P < 0.0001). ATXN3-CAG89 transgenics had
less fluorescence when treated with 60 uM methylene blue, 50 uM salubrinal or 50 uM
guanabenz in presence of DCF-DA compared to untreated CAG89 controls (****P < 0.0001)

(Student’s t-tests, N=17-25 for each condition). This experiment was repeated 3 times.

-
a
| -
O
(%2}
>
cC
©
£
©
()
-+
Q
()
O
O
<
[ ]
b3
b3
(@)
[ ]
(2}
£
i
cC
©
L=
O
()
b3
(%]
A
()
©
O
=
()
(%2}
©
()
&
(@)



1ddsnuew pa1daddy « NN » SWSIUBYDID|N R S|DPOIA 9Sedsi(

hsp-4::GFP; CAG89

¥ = .
2 (%) @oueosaloniy
8 ’ o,
S o
=)
O]
S 5
i 3
e G 3
] T3
3 s
o
&
FT &Ll g g @
(o) @dusasaton|y .-d. (%) @susasaion|4
g,
%
(&)

<

% x
wvv

&,
Y4,

g2 8

hsp-4::GFP

Q&w.x
@i
0.

(95) @ouaosason|y

200=

M
i 3



Figure 7. Methylene blue, guanabenz and salubrinal rescue the ER stress response in
ATXN3-CAG89 transgenic worms.

(A) Shown are representative photos of living, adult hsp-4::GFP, hsp-4::GFP; ATXN3-CAGI10
and hsp-4::GFP; ATXN3-CAG89 transgenics at day one of adulthood. hsp-4::GFP; ATXN3-
CAGR9 transgenics show increased GFP expression compared to hsp-4::GFP, or hsp-4::GFP;
ATXN3-CAGI10 controls (top panels). Treatment with 60 pM methylene blue (MB), 50 uM
salubrinal (Sal) or 50 uM guanabenz (Gua) reduces the fluorescence of hsp-4::GFP; ATXN3-
CAGS89 to control levels. The hsp-4::GFP reporter shows increased fluorescence in the intestine
(I) and spermatecha (S) of adult animals.

(B-D) Quantification of fluorescence of transgenics with or without treatment with compounds.
An increased fluorescent signal was observed in hsp-4::GFP; ATXN3-CAG89 worms compared
to hsp-4::GFP transgenic controls (##P < 0.01). Fluorescence was decreased in hsp-4::GFP;
ATXN3-CAG10 transgenic worms when treated with 60 uM methylene blue (*P < 0.05), 50 uM
salubrinal (****P < 0.0001) or 50 uM guanabenz (**P < 0.01) (Student’s t-tests, N=17-25 for
each condition). However, the decreased fluorescence observed is even more significant in hsp-
4::GFP; ATXN3-CAG89 mutants when treated with 60 uM methylene blue, 50 uM salubrinal or
50 uM guanabenz (****P < 0.0001) (Student’s t-tests, N=17-25 for each condition). These
experiments were replicated for 3 times.

(E) Shown are representative photos of living, adult day two ATXN3-CAGR89 transgenics fed
with E. coli containing an empty vector (EV) or expressing dsRNA against ero-1. ATXN3-
CAG89 mutant worms showed a high level of fluorescence when stained with 2',7'-
dichlorofluorescein diacetate (DCF-DA) and a significant decrease of this fluorescence when
grown in the presence of ero-1 RNAi. Quantification of fluorescence of ATXN3-CAG89 mutant
worms on EV or ero-1 RNAI. A significant decrease of fluorescence of ATXN3-CAG89 mutants
was observed in the presence of ero-1 RNAi when compared to EV (****P < (0.0001) (Student’s

t-tests, N=17-25 for each condition). This experiment was repeated three times.
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Figure 8. Chemical-genetic approach analysis of UPRER pathways in ATXN3-CAG89
mutants.

(A) Paralysis assays for ATXN3-CAG89 and ATXN3-CAGS89; pek-1(0k275) transgenic mutant
worms in presence of 60 uM MB, 50 uM Sal and 50 uM Gua. We observed that Gua failed to
suppress the paralysis in ATXN3-CAGS89; pek-1(0k275) worms, Sal partially suppressed
paralysis (***P < 0.001) and MB suppressed paralysis in ATXN3-CAG89; pek-1(0k275) mutant
worms (****P < 0.0001 (by log-rank (Mantel-Cox) test, N=270-300). This experiment was
repeated 3 times.

(B) ATXN3-CAG89 and ATXN3-CAG89; atf-6(0k551) mutant worms treated with 60 pM MB,
50 uM Sal and 50 uM Gua We observed that Sal and MB suppressed paralysis in ATXN3-
CAGR9; atf-6(0k551) mutant worms (****P < 0.0001 for both compounds) contrary to Gua who
is dependent to the atf-6 branch of UPRER pathway showing an incapacity to suppress the
paralysis in the transgenic mutant worms (by log-rank (Mantel-Cox) test, N=270-300). This
experiment was repeated 3 times.

(C) Paralysis assays for ire-1 RNAi ATXN3-CAG89 worms treated with 60 uM MB, 50 uM Sal
and 50 uM Gua. We observed that Gua totally and MB partially (***P < 0.001) failed to suppress
the paralysis in ire-1 RNAi worms in opposition to Sal who suppressed paralysis in ire-1 RNAi
worms (¥**P < 0.01 (by log-rank (Mantel-Cox) test, N=270-300). This experiment was repeated 3

times.
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Figure 9. Small molecule suppression of ATXN3-CAG89 aggr egation

(A) Fixed whole ATXN3-CAG10 and ATXN3-CAG89 transgenic worms stained with a human
ATXN3 antibody (blue) and TOPRO dye (yellow) for the nucleic acids. Arrows indicate ATXN3
protein in the motor neurons of ATXN3 transgenics. Second panel is a color-inverted image to
aid visualization. The insets are magnifications of the aggregates indicated in the transgenic
worms with a dashed line box.

(B) Total protein levels for N2 and transgenic worms expressing ATXN3-CAG10 or mutant
ATXN3-CAG89. Antibody detection revealed high accumulation of the ATXN3-CAG89 in the
pelleted, insoluble fraction, when compared to ATXN3-CAGI10 and N2 wild-type worms.
Decreased of aggregation in ATXN3-CAG89 worms when treated with 60 uM MB, 50 uM Sal
and 50 uM Gua. Gua was especially potent in reducing protein aggregation.

(C) Quantification of the intensity of the aggregation in transgenic ATXN3-CAG89 mutants and
wild-type N2 and ATXN3-CAG10 worms. Significant increase of aggregation in ATXN3-
CAGB89 when compared to the wild-type N2 and ATXN3-CAG10 worms. Once treated with 60
pM methylene blue (*P < 0.05), 50 uM salubrinal (*P < 0.05) or 50uM guanabenz (***P <
0.001 (by ANOVA tests)) ATXN3-CAG89 showed a significant decrease aggregation levels.
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Disease Models & Mechanisms 10: doi:10.1242/dmm.029736: Supplementary information
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Supplementary Figure 1. atx-3(tm1689) do not affect the paralysis and neurodegeneration
phenotypes observed in ATXN3-CAG89 transgenic worms

(A) No difference between unc-47p::mCherry; CAG89 and (unc-47p::mCherry; CAG89); atx-
3(tm1689) transgenic worms were identified for the paralysis phenotype. This experiment was
replicated for 3 times.

(B) Quantification of neurodegeneration in transgenic worms at days one, five and nine of
adulthood. At adult day one worms, there was none significant neurodegeneration phenotype for
the transgenic worms when compared to unc-47p::mCherry. ATXN3-CAG89 transgenics showed a
significant increase of neurodegeneration compared to unc-47p::mCherry and ATXN3-CAG10
controls (****P < 0.0001 for day five of adulthood and ***P < 0.001 for adult dav nine worms, by
Student’s t-test) (N=100 for each condition). No difference between unc-47p::mCherry; CAG89 and
(unc-47p::mCherry; CAG89); atx-3(tm1689) transgenic worms were identified for the
neurodegeneration phenotype for none of the tree days of the study (days one, five and nine of
adulthood). These experiments were replicated for 3 times.
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Disease Models & Mechanisms 10: doi:10.1242/dmm.029736: Supplementary information
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Supplementary Figure 2. unc-47p::mCherry do not affect the swimming activity of ATXN3-CAG89
mutant worms

The swimming activity of ATXN3-CAG89 mutants was compared to unc-47p::mCherry; CAG89 worms
for a period of ten hours at (A) day one of adulthood and, (B) day five of adulthood. No differences
for the motility was observed between ATXN3-CAG89 and unc-47p::mCherry; CAG89 worms.
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