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WISHART ET AL: SUPPLEMENTARY FIGURES AND FIGURE LEGENDS 

 

Supplementary Figure 1. SMN protein localizes to synaptic compartments of neurons in 
the central and peripheral nervous system in vivo. A - Representative confocal 
micrographs of NMJs in Drosophila larval muscles 6/7 from segments A3 or A4. Pan-
neurally expressed YFP-tagged Drosophila SMN (YFP-dSMN; upper panels; green) was 
readily identifiable in the majority of pre-synaptic boutons (arrows; A). GFP fluorescence 
was not observed in boutons in control larvae expressing YFP-dSMN in muscle (lower 
panels), but was present in puncta within muscle nuclei (arrowheads; lower panels). NMJs 
were counter stained with anti-HRP (red) to enable visualisation of axons and with Hoechst 
to visualise nuclei. Scale bar = 10µm. B – Representative fluorescent western blots showing 
the purity of synaptosome preparations from a wild-type mouse, and the localisation of SMN 
in both synaptic preparations without mitochondria and the synaptic mitochondria. The purity 
of the synaptosomes was demonstrated by the presence of a nuclear protein (Histone H2B) 
only in the non-synaptic fraction, with complete absence from the two synaptic fractions 
(synaptosomes without mitochondria and synaptic mitochondria). Synaptophysin was used as 
a marker of synaptic vesicles and COX IV was used as a marker of mitochondria. Tubulin is 
shown as a loading control. C - Quantification of SMN in subcellular fractions (as shown in 
SMN bands in panel B; N=3 mice per fraction). Total protein loaded was 30µg per lane. D –
Relative expression levels of SMN protein in brain synaptosomes from wild-type mice (WT; 
Smn+/+;SMN2tg/tg), heterozygous ‘severe’ SMA mice (Het; Smn+/-;SMN2tg/tg) and 
homozygous ‘severe’ SMA mice (KO; Smn-/-;SMN2tg/tg) at post-natal day 5, quantified using 
fluorescent western blot (N=3 mice per genotype). Note that SMN protein was still present, 
albeit at very low levels, in homozygous SMA mouse synapses as a result of expression from 
the human SMN2 transgene. E – Representative bands from a standard western blot on whole 
brain synaptosomes from wild-type mice showing strong expression of SMN and gemin5. F - 
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Representative bands from an IP experiment where whole synaptosome extracts were 
incubated with SMN, gemin5 or neurofilament (as a non-specific control) beads and bound 
proteins were eluted, subject to separation by SDS-PAGE and transferred to nitrocellulose by 
western blotting. The blot was developed with anti-SMN antibodies. All lanes loaded with 
SDS extracts of beads contain a 50kDa band of mouse Ig heavy chain which reacts with the 
HRP anti-mouse Ig used to develop the blot. Only the lanes with SMN or gemin5 beads 
bound SMN, showing that gemin5 and SMN retained the ability to physically interact in the 
synaptic proteome. G - Representative bands from a standard western blot on fractionated 
extracts obtained from wild-type mouse brain synaptosomes, revealing a matched pattern of 
enrichment of SMN and gemin5.  
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Supplementary Figure 2. Confirmation of SMN expression in mouse brain synapses 
using a panel of 23 anti-SMN antibodies. Representative western blots for a panel of 23 
SMN antibodies on extracts from HeLa cells (human origin; top strip), whole mouse 
cerebellum (not fractionated; middle strip) and whole mouse hippocampal synaptosomes 
(bottom strip). Lanes 1-12: MANSMA1-MANSMA12; Lane 13: dilution buffer (no 
antibody); Lanes 14-23: MANSMA13-MANSMA22 (see methods for details of antibodies 
used). The blots have been purposefully overexposed in order to indicate presence or absence 
of signal. As expected, not all antibodies recognised mouse SMN. However, note how all of 
the antibodies that did detect SMN in mouse tissue (whole cerebellum) also detected SMN in 
synaptosome preparations from mouse brain (hippocampal synaptosomes). 
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Supplementary Figure 3. Decreased levels of Uba1 protein at pre/early- and late-
symptomatic time points in SMA mice. A - Representative fluorescent Li-Cor western blots 
showing Uba1 and beta-tubulin (loading control) levels in synaptosome preparations from 
wild-type (WT), heterozygous SMA controls (Het) and homozygous ‘severe’ SMA (KO) 
mice at postnatal day 1 (pre/early-symptomatic). The reduced levels of Uba1 in the SMA 
mice validate the proteomics data where low levels of Uba1 were initially identified. B - 
Representative fluorescent Li-Cor western blots showing Uba1 and beta-tubulin (loading 
control) levels in the spinal cord from wild-type (WT) and homozygous ‘severe’ SMA (KO) 
mice at postnatal day 5 (late-symptomatic).  
 



 5 

 

 

Supplementary Figure 4. Knockdown of uba1 protein expression in zebrafish and 
overview of methodology used for quantifying axon branching defects. A – 
Representative standard western blots showing reduced levels of uba1 protein in zebrafish 
treated with either 4 ng or 6 ng uba1 MO compared to controls. Actin is shown as a loading 
control. B - Representative fluorescence micrographs showing motor axons growing out from 
the zebrafish spinal cord, depicting categories used to quantify levels of abnormal motor axon 
branching. The upper two panels (no branching and minor, type 1, branching) are taken from 
a control animal. The bottom two panels (showing moderate and severe branching 
phenotypes) are taken from a 6 ng MO-treated animal. 
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Supplementary Figure 5. Images of fluorescent Western blots used to quantify β-
catenin, ABC and Tcf-4 levels in spinal cord of ‘Taiwanese’ SMA mice at P10. 
Quantitative data obtained from these blots is shown in Figure 4B-D (Hom = SMA mice; Het 
= littermate control mice). 
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Supplementary Figure 6. Pharmacological inhibition of β-catenin did not ameliorate the 
loss of body weight in SMA mice. No significant improvement in body weight at any age in 
‘Taiwanese’ SMA mice treated with 10 mg/kg quercetin daily from birth. 
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