
Figure 4. Prickle2-/- decreases miniature excitatory post synaptic current frequency and 
dendritic complexity in cultured primary hippocampal neurons. (a-c) Miniature excitatory 
post synaptic currents (mEPSCs) in primary hippocampal cultured neurons. Representative 
tracings from Pk2+/+ and Pk2-/- neurons (a). mEPSC frequency (***p<0.001) and amplitude 
(***p<0.001) are significantly reduced in Pk2-/- neurons (b). Cumulative probability plot (c) (d,e) 
In vitro Sholl analysis. Representative images of Pk2+/+(GFP), Pk2-/-(GFP), or Pk2-/-(hPk2-GFP) 
transfected cultured primary hippocampal neurons (a). Total intersections for Pk2-/- neurons are 
reduced relative to Pk2+/+ neurons (*p=0.017) (d). hPk2-GFP overexpression in Pk2+/+ neurons 
increases dendritic complexity (**p<0.001) and reverses Pk2-/- deficits (**p=0.002) (e). T-test 
with Bonferroni correction for (e). T-test for (b) Error Bars represent  ± S.E.M. See methods for 
all n values. 
 
Figure 5. Pedigrees of affected families and representative chromographs. Asterisks denote 
affected nucleotides in respective chromographs. The Family in (a) has (NM_198859.3:c.22G>C 
p.E8Q) mutation. The father and both children have the mutation. The children are on the autism 
spectrum based on ADOS testing and have increased visual-spatial IQ based on the PPVT.  The 
family in (b) has (NM_198859.3:c. 457G>A p.V153I) mutation present in a highly conserved 
protein interaction domain of PRICKLE2. The father and children have the mutation and both 
children have ASD by ADOS testing. Neither father was found to have ASD by ADOS testing. 
(c) Evolutionary conservation of PRICKLE2. Mutated residues are marked by the underlined red 
residue. (d) PRICKLE2 protein map and location of mutated amino acids. 
 
Figure 6: PRICKLE2 mutations present in human ASD patients fail to complement loss of 
prickle2 function in Prickle2-/-neurons. (a) Dashed lines represent bar graphs from figure 4 and 
are present for comparison. hPk2E8Q-GFP and hPk2V153I-GFP do not increase dendritic 
complexity in Pk2+/+ neurons (***p=0.0001, and ***p=4E-5 respectively), nor fully 
complement hPk2-GFP in Pk2-/- neurons (***p=0.0001, and ***p=0.0009 respectively). (b-g) 
Representative traces from Pk2+/+ and Pk2+/+ hPk2-GFP neurons (b). hPk2-GFP overexpression 
in Pk2+/+ neurons significantly increased mEPSC frequency relative to GFP and rescued mEPSC 
frequency deficits in Pk2-/- neurons (c,f) (p values: see statistics section). hPk2-GFP 
overexpression also increases amplitude in Pk2+/+ neurons and rescued the amplitude decrease in 
Pk2-/- neurons (c,f).  hPk2E8Q-GFP and hPk2V153I-GFP do not increase frequency and 
amplitude in Pk2+/+ neurons, nor fully complement hPk2-GFP in both mEPSC frequency and 
amplitude (c,f) Cumulative probability plots for Pk2-GFP constructs confirm findings in c and f 
(d,g). T-test with Bonferroni correction for (a). Error Bars represent ± S.E.M. See methods for all 
n values. Statistics for (c,f) are in statistics section. 

Supplemental Material 
 
Supplementary Figure 1: Prickle2-/- and Prickle2+/- mice display normal behavior in the 
open field, novel object recognition, and TMT assays. (a) Open field assay. Pk2+/- and Pk2-/- 
mice display normal preference for the center of the chamber versus the periphery. They also 
show no difference in total locomotion.  Pk2+/+ n=8, Pk2+/- n=8, Pk2-/- n=8. Center: p>0.05, 
Periphery: p>0.05, Total locomotion: p>0.05. (b) Novel object recognition all p values >0.05 
Pk2+/+ n=16, Pk2+/- n=15, Pk2-/- n=15. (c) TMT evoked freezing. Pk2+/- and Pk2-/- mice show 
normal TMT evoked freezing Pk2-/- (p>0.5) Pk2+/- (p>0.05) (Pk2+/+, n=10; Pk2+/-, n=10; Pk2-/-, 
n=10); p>0.05. Error bars represent ± S.E.M. P values analyzed using students T-test. 



 
Supplementary Figure 2: Confirmation of rabbit anti-Prickle2 antibody and expression 
levels of hPk2-GFP constructs. (a) Western blot analysis of Pk2+/+ vs. Pk2-/- mouse brain lysate 
using rabbit anit-Pk2. For loading control, mouse anti-β-actin was used. Pk2-/- mice lack a Pk2 
band thus confirming the specificity of rabbit anti-Pk2. (b) Representative western blot showing 
expression levels of Pk2-GFP constructs at 120 KD. Pk2-Flag is a size control at 93 KD, and 
GFP co-expression is at 27KD. (c) Total expression levels of hPk2-GFP for all transfections in 
cultured primary hippocampal neurons. hPk2-GFP, hPk2E8Q-GFP, and hPk2V153I-GFP are 
expressed at the same levels p>0.05. Three replicates were used to quantify expression. T-test 
with Bonferroni’s correction was used for statistical analysis. 
 
Supplementary Table 1: Coding variant alleles in PRICKLE2. Rare (<1% MAF) coding 
variant alleles in PRICKLE2 present in the Exome Variant Server and in the ARRA Autism 
Sequencing Collaboration datasets (all variants were found in the heterozygous state and 4 
variants were found in both datasets). The total number of ASD individuals with rare missense 
PRICKLE2 variants was significantly over represented (p=0.0001) versus control as was the 
number of unique PRICKLE2 missense variants in cases versus controls (p=0.0229). 










