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Figure 3. (A-C) Sanger sequencing confirmed the presence of the TUBA1A heterozygous 
c.1225 G>T mutation in patient clones and absence in control. (D-F) Patient iPSCs 

(241.12, 241.15) show similar colony and cell morphology between control and proband-

derived iPSCs (115.1). (G-I) Immunocytochemistry for SOX2 is similar across all cells 

lines in this study. Scale bars in phase images are 100uM.  
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Figure 4. (A,D) Neural rosettes are present throughout control cell clusters at both 7 and 

11 DIV. (B,C,E,F) Both patient-derived lines show abnormal morphology at. (G-I) PAX6 

immuno-positive neural progenitors (red) organize into rosette structures in the control 

cells (G) and have lost this organization in the patient-derived lines (H,I). (J-L) pHH3 

staining shows mitotic cells along the apical surface of control rosettes (J) while 

proliferation appears less organized in the patient-derived lines (K,L). (M-O) 

Immunostaining for cleaved caspase 3 (CC3) to highlight cells undergoing cell death 

indicates a marked increase in patient-derived lines (N,O) compared to control (M). (P-R) 

Immunostaining for beta-III tubulin to mark post-mitotic neurons showed decreased 

differentiated neurons in the patient-derived cultures (Q,R) compared to control (P). Scale 

bars in G-R are 50µm. 
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Table 1. Exome Variant Analysis 

 

Familial Variant Analysis # of Variants 

Total Variants 144,624 

Quality Control (GQ>90) 77,265 

Coding variants 14,890 

Not in dbSNP 531 

Compound heterozygous 0 

Recessive inheritance 1* 

De novo 7 

Not present in internal control 6 

Supported by bam file analysis 4 

Biological plausibility 1 
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Table 2. Comparison of effects of pV409 variants. 
 
 Proband LIS_TUB_011_ 

fœtus23 
LIS_TUB_032 

Nucleotide c.1225 G > T c.1226 T > C c.1225G > A 
Protein p.V409F p.V409A p.V409I 
Inheritance de novo de novo de novo 
Cortical Dysgenesis Moderate 

ventriculomegaly, 
significant loss of white 
matter volume, shallow 
sulcation without 
evidence of 
cobblestone 
lissencephaly 

Lissencephaly with 
cerebellar hypoplasia 

Central pachygyria 

Corpus Callosum Nearly completely 
absent 

Complete agenesis Dysmorphic and 
hypoplastic 

Cerebellum Severe vermian 
hypoplasia with limited 
sulcation 

Severe vermian 
hypoplasia 

normal 

Age  37 GW 32 GW 10y 
Basal ganglia Poorly defined with no 

visualization of internal 
capsule 

dysmorphic Not commented on 

Other notes Aqueduct obstruction, 
hypolastic optic nerve, 
absent olfactory bulbs, 
mild micrognathia, no 
evidence of cleft palate 

  

Reference This paper (Bahi-Buisson et al., 
2014)(Fallet-Bianco et 
al., 2014) 

(Bahi-Buisson et al., 
2014) 
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