
       1 

           Viquez_SupFig1 
 
Supplemental figure 1    The dominant negative mts transgene inhibits PP2A function 
 

 
 
S1A. The phenotype of the dominant negative mts transgene (dnPP2A) is enhanced by the loss of 
one copy of the endogenous mts gene, demonstrating that it meets the classical genetic definition of 
a dominant negative. Shown here are high magnification views of the terminal branch of a MN 4 1b 
innervation.  Bruchpilot staining highlighting active zones and glutamate receptor staining are shown 
for Wild Type (Elav Gal 4/+), PP2A heterozygous mutant (mts/+; Elav Gal 4/+), dnPP2A (Elav Gal 
4/UAS dnMts), and PP2A heterozygous mutant combined with dnPP2A (mts/+; Elav Gal 4/ UAS 
dnMts). In panels displaying branches from dnPP2A and PP2A heterozygous.; dnPP2A animals, 
examples of glutamate receptors unapposed to active zones are marked by white arrows.  An 
increased incidence of unapposed receptors is observed in the combined mutant.  Scale bar equals 7 
microns. 
S1B. Quantification of mean percentages of unapposed receptors. Levels of unapposed receptors in 
Wild Type and PP2A heterozygous mutants are not significantly different. dnPP2A and PP2A Hz.; 
dnPP2A genotypes are significantly different from wild type (480% increase and  670% increase, 
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respectively, in unapposed glutamate receptors) p<0.001 (**). Percentages are also significantly 
different between dnPP2A and the combined mutant (30% increase in unapposed glutamate 
receptors in the combined mutant) p<0.05 (*), demonstrating that expression of a dominant negative 
PP2A transgene is enhanced by reduced PP2A activity in the PP2A heterozygous mutant.   N= 18 
for Wild Type and PP2A heterozygous mutants.  N= 21 for dnPP2A genotype and 17 for PP2A 
mutant; dnPP2A genotype.  Error bars equal SEM. 
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Supplemental Figure 2   Decreased APC2 Enhances Unapposed Receptors Induced by PP2A 
Inhibition 
 

 
 
S2A. Terminal branch of MN 4 1b innervation in Wild Type (Elav Gal 4/+), APC2 Hz. (Elav Gal 
4/+; APC2N175K/+), dnMts (Elav Gal 4/UAS dnMts), and APC2 Hz.; dnPP2A (Elav Gal 4/+; 
APC2N175K/UAS dnMts). NMJs are labeled with antibodies to Bruchpilot  and glutamate receptor 3. 
Colocalization of Bruchpilot and receptors appears identical in Wild Type and APC2 Hz. In dnPP2A 
and APC2 Hz.; dnPP2A, multiple examples of unapposed receptors are marked by white arrows. 
Note increased instances of unapposed receptors in APC2 heterozygote; dnPP2A vs. dnPP2A.  Scale 
bar = 7 microns. 
S2B. Quantification of mean percent unapposed glutamate receptors/NMJ. Percent unapposed 
glutamate receptors does not differ between Wild Type and APC2 Hz. Both dnPP2A and APC2 
Hz.;dnPP2A demonstrate significant increases in unapposed glutamate receptors compared to wild 
type,  p<0.01 (*), and p<0.001 (**). Percent unapposed glutamate receptors is significantly increased 
in APC2 Hz.; dnMts vs. dn Mts alone p<0.001 (**). For quantifications, Wild Type N=9, APC 2 Hz. 
N=10, dnMts N=16, APC2 Hz.; dnMts N=15.  Error bars equal SEM. 
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Supplemental Figure 3  Co-Expression of a 2nd UAS line with UAS dnPP2A Is Not Sufficient to 
Suppress the PP2A Phenotype 
 

 
 
S3A. NMJs co-stained with Futsch and DVGLUT.  Neuronal expression of UAS dnPP2A (UAS 
dnMts/Elav Gal4) leads to increased Futsch unbundling, highlighted with arrowheads, as well as 
abnormal NMJ morphology.  Co-expression of a 2nd UAS line, UAS armS10, a constitutively active 
form of β catenin, (UAS arm S10/+; UAS dnPP2A/Elav Gal4), fails to suppress futsch unbundling 
or altered NMJ morphology.  Neuronal expression of only UAS armS10 (UAS arm S10/+; Elav 
Gal4/+) shows futsch bundling and NMJ morphology typical of Wild Type (Elav Gal4/+). Scale bar 
= 10 microns. 
S3B. NMJs co-stained with Brp and DVGLUT, to highlight glutamate receptors unapposed to Brp. 
Neuronal expression of UAS dnPP2A (UAS dnMts/Elav Gal4) leads to numerous glutamate 
receptors unapposed to Brp, a phenomenon not visible in wild type (Elav Gal 4/+). Co-expression of 
UAS arm S10 (UAS arm S10/+; UAS dnMts/Elav Gal4), fails to suppress this phenotype.  
Expression of only UAS arm S10 (UAS armS10/+; Elav Gal4/+) shows normally apposed Brp and 
receptors. Scale bar = 5 microns. 
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Supplemental Figure 4.  Inhibition of GSK-3ß Fails to Suppress Axonal Transport Defects Induced 
by Inhibition of PP2A 
 

 
 
S4A. Axons stained with antibodies to Brp (red) and HRP (cyan).  Increased accumulation of Brp 
relative to Wild Type (Elav Gal 4/+) occurs when either PP2A (UAS dnMts/Elav Gal 4) or GSK-3ß 
(UAS dnGSK/Elav Gal Gal4) is neuronally inhibited.  The brightest accumulation is observed when 
both PP2A and GSK-3ß are inhibited (UAS dnGSK; UAS dnMts/Elav Gal 4). The failure of GSK-
3ß to suppress the axonal transport phenotype contrasts with its suppression of NMJ phenotypes due 
to inhibition of PP2A. Scale bar = 20 microns. 
S4B. Axons from panel A stained for DVGLUT (green) and HRP (cyan).  As with Brp, increased 
DVGLUT accumulation is observed when PP2A is inhibited as well as when GSK-3ß and PP2A are 
concurrently inhibited.  In contrast to Brp, inhibiting GSK-3ß does not promote increased 
accumulation of DVGLUT. Scale bar = 20 microns. 
S4C.  Histogram showing the mean intensity for Brp averaged over axonal area. Relative to Wild 
Type, dnPP2A shows a 169% increase; dnGSK shows a 249% increase; and co-inhibition of PP2A 
and GSK-3 ß shows a 317% increase (asterisk signifies p<0.0001). The double asterisk in 
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dnGSK;dnPP2A denotes that Brp accumulation is significantly greater than when only PP2A is 
inhibited (p<0.0001). 
S4D. Histogram showing the mean intensity for DVGLUT averaged over axonal area. Relative to 
Wild Type, dnPP2A shows a 36.4% increase and co-inhibition of PP2A and GSK-3 ß shows a 103% 
increase (single asterisk signifies p<0.5 and p<0.0001, respectively).  The double asterisk in 
dnGSK;dnPP2A denotes that DVGLUT accumulation is significantly greater than when only PP2A 
is inhibited (p<0.0001). N=20 axons/genotype from four animals. 
 


