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Supplemental Methods and Results

Calibration curve for Western blotting

Since we used mainly Western blotting for quantification of protein-of-interest in our study, we
validated our quantification method by preparing a calibration curve for cerebellar proteins isolated
from both wild-type and AMS mice. In the wells of 4-20% SDS polyacrylamide gel, 40, 20, 10, 5, 2.5
and 0 pg of total protein of wild-type and AMS mice were applied and Western blotting was
performed for B-tubulin and B-actin. The results showed that 3-tubulin and (3-actin produced a linear
curve when wild-type cerebellar protein was used (r2 value: 0.9967 and 0.9868, respectively)
(supplemental figure 1A, 1B, 1C and 1E). Similarly, B-tubulin and {3-actin produced a linear curve
when AMS cerebellar protein was used (r2 value: 0.9889 and 0.9948, respectively) (supplemental
figure 1A, 1B, 1D and 1F). Analyzing the ratio of 3-tubulin and (3-actin revealed that the ratio was
stable up to 5 ug of protein, below that level the ratio started to fluctuate (supplemental figure 1G).
Since, we used 20-60 ug protein, this result suggests that precise protein quantification by Western
blotting is achievable.

Ratio of glutamylated tubulin to p-tubulin is increased in the neurosphere culture condition

We have analyzed the levels of -tubulin and glutamylated tubulin in neurosphere culture
condition by Western blotting. (3-tubulin levels in the neurospheres of NMW7 NME and NMO1 are
shown in figure 3C and 3D, and that of glutamylated tubulin levels in figure 4B and 4C. In the
supplemental figure 2, we showed the ratio of glutamylated tubulin and B-tubulin. The results
showed that the ratio of glutamylated tubulin/ 3-tubulin was significantly increased NME and NMO1
compared to NMW?7.

Protein expression of B-tubulin in NSC culture after neuron differentiation

Here we have investigated the protein expression (-tubulin after differentiation of NSC to
mature neurons in culture. The Western blotting results showed that -tubulin levels in neuron
differentiated NMW?7 and NME are similar. However, 3-tubulin expression in neuron differentiated
NMOT1 was significantly increased, similar to the results shown using immunocytochemistry. The
results are shown in supplemental figure 3.



B-tubulin protein expression and posttranslational modification in the cerebellum of AMS mice

Here we showed the immunostaining data of B-tubulin and glutamylated tubulin expressed in
the cerebellum of wild-type, Nnal mutation heterozygous and AMS mice with a larger field of area,
as a supplement to figure 6. In the figure 4, 3-tubulin and glutamylated tubulin immunostaining data
of wild-type, Nnal mutation heterozygous and AMS mice at 15 days of age are shown. In the figure
5, p-tubulin and glutamylated tubulin immunostaining data of wild-type, Nnal mutation
heterozygous and AMS mice at 30 days of age are shown.

MAP?2 protein expression in the cerebellum of AMS mice

In the supplemental figure 6, we showed the immunostaining data of MAP2 expressed in the
cerebellum of wild-type, Nnal mutation heterozygous and AMS mice with a larger field of area, as a
supplement to figure 7. The results showed that in the cerebellum of wild-type mice at 15 days of age,
MAP?2 levels in the molecular layer were much lower than that at 30 days of age. Nnal mutation
heterozygous mice also showed similar pattern of staining. In AMS mice, MAP2 expression in the
molecular layer at 15 days of age was similar line wild-type or Nnal mutation heterozygous mice.
However, at 30 days of age, MAP2 levels were decreased in the molecular layer of AMS mice
compared to wild-type or Nnal mutation heterozygous mice.
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Supplemental figure 1: Calibration curve for Western blotting: To prepare calibration curve for 3-

tubulin and 3-actin Western blotting was done using 40, 20, 10, 5, 2.5 and 0 pg of total protein isolated
from the cerebellum of 1 wild-type and 1 AMS mouse cerebellum at 30 days of age. After SDS PAGE,
the protein was transferred to a PVDF membrane and simultaneously immunoblotted with anti-f3-

tubulin and anti-B-actin antibodies. A representative immunoblot picture of 3 independent



experiments are shown in (A), where the upper panel is the immunoblot of 3-tubulin and lower panel
is the immunoblot of B-actin. Figure (B) is the combined immunoblot of -tubulin and B-actin from
where the blots of (A) were generated. Green color indicates the immunoblot of 3-tubulin, and red
color is that of B-actin. M indicates the lane for protein molecular weight size marker. Immunoreactive
bands were quantified by densitometry using Image]. Using densitometric data, calibration curves
for B-tubulin (C and D) and p-actin (E and F) were made, where (C) and (E) are the calibration curves
of wild-type mouse, and (D) and (F) are the calibration curves of AMS mouse sample. The ratio of 3-
tubulin and B-actin is shown in (G).
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Supplemental figure 2. Ratio of glutamylated tubulin and B-tubulin. Glutamylated tubulin and -
tubulin in NMW?7, NME and NMOI1 neurospheres were evaluated by Western blotting. The levels of
the proteins were quantified by densitometry. The ratio of glutamylated tubulin and -tubulin was
calculated, and average of the ratio of 3 independent experiments are shown here. *p<0.05 vs NMW?7.
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Supplemental figure 3. B-tubulin protein expression in NSC differentiated to neurons in culture.
Neurospheres generated from NMW?7, NME and NMO1 NSC were plated in Poly-L-lysine-coated
cell cultured dishes, and cultured in neuron differentiation medium for 14 days. Total protein was
isolated and Western blotting was done to evaluate the levels of 3-tubulin. As a loading control, {3-
actin immunoblotting of the same membrane was done. Representative immunoblot data are shown



in (A). The blot was further analyzed by densitometry, and the data of 3 independent experiments
were averaged and shown in (B). *p< 0.05 vs NMW?7.
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Supplemental figure 4. -tubulin and glutamylated tubulin immunostaining. p-tubulin and
glutamylated tubulin levels in wild-type Nnal mutation heterozygous and AMS mouse cerebellum
were evaluated using immunofluorescence staining. Representative photomicrographs of $-tubulin
and glutamylated tubulin (Glut-tubulin) immunofluorescence staining of the cerebellum of wild-
type, Nnal mutation heterozygous (Hetero) and AMS mice at 15 days of age are shown. m=molecular
layer, g= granular layer. Scale bar= 50 uM.
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Supplemental figure 5. -tubulin and glutamylated tubulin immunostaining. p-tubulin and
glutamylated tubulin levels in wild-type Nnal mutation heterozygous and AMS mouse cerebellum
were evaluated using immunofluorescence staining. Representative photomicrographs of -tubulin
and glutamylated tubulin (Glut-tubulin) immunofluorescence staining of the cerebellum of wild-
type, Nnal mutation heterozygous (Hetero) and AMS mice at 30 days of age are shown. m=molecular
layer, g= granular layer. Scale bar= 50 puM.
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Supplemental figure 6. MAP2 protein expression in the cerebellum evaluated by immunostaining.
The protein expression of MAP2 was evaluated by immunofluorescence staining. Representative
photomicrographs of MAP2 immunofluorescence staining of wild-type, Nnal mutation heterozygous

(Het) and AMS mice cerebellum at 15 (upper row) and 30 (lower row) days of age are shown. m=

molecular layer, g= granular layer. Scale bar= 50 uM.
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