Supplemental material

Supplemental Table 1. Loss of function variants reported on the gnomAD database

Supplemental Figure 1. Comparison of cerebellar vermis features in the patient with NAV2 deficiency versus the Nav2  (unc-53H2) hypomorphic mutant mouse
A) Sagittal reconstructed 3D T1-weighted image of a control subject revealing normal vermis anatomy. Note the presence of the primary fissure (arrow). AL: anterior lobe; SPL: superior posterior lobe; IPL: inferior posterior lobe.  B) Medial Nissl-stained sagittal section (30 μm) showing normal cerebellar vermis foliation in the wild-type mouse. The intercrural fissure separating VII and VIII is show by the arrowhead.  C) Sagittal reconstructed 3D T1-weighted image of the affected subject reveals marked vermal hypoplasia and dysplasia (arrowheads) with prevalent involvement of the anterior and superior posterior lobe. Note the mild upward rotation of the vermis. D) Abnormal foliation in the Nav2 hypomorphic mutant mouse.  Note the presence of only two folia in the region of I-V compared to three distinct folia in the wild-type, and underdevelopment of IV/VII with absence of the intercrural fissure. 

Supplemental Figure 2. Sick is the NAV2 ortholog in fly
A) Prediction of Sick homologs in human with DIOPT scores. Data were obtained from DIOPT (DRSC Integrative Ortholog Prediction Tool).  B) NAV2 and Sick domain structures. C) Genomic structure of the Drosophila sick locus and reagents used in this study. D) Bar graph showing sick mRNA quantification by real time PCR with. Each dot contains 3~5 adult flies. Data are represented as mean ± SEM. Unpaired t test, *P < 0.05. 

Supplemental Figure 3. Sick is expressed in both neuronal and glial sub-populations
Gene expression of sick by crossing sickT2A-GAL4 to UAS-mCherry.NLS and examining third instar larva (A) or adult brain (D) by confocal microscopy. Co-localization with neuronal marker (Elav, green color) and glial marker (Repo, green color) were shown in single-slice images. Dashed squares indicate regions used in A’, A’’ and B’. When both nuclear markers colocalize with each other, they are yellow. Scale bars = 100 µm.


Videos

Video 1 showing broad based gait and video 2 showing impairment of voluntary saccadic eye movements.

Video 3: sick mutants show rapid onset of seizure like behaviour when submerged into 42 °C water. 

Video 4: The recovery of sick mutants from heat induced seizures. 
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