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RNAI-mediated knockdown of Tom70 causes eye

morphology and synaptic transmission defects,
which are not efficiently rescued by the variants

Abstract

TOMMY70 variants cause neurological phenotypes

Tom70 expression in Drosophila

More than 1000 mitochondrial proteins are imported into mitochondria. The Translocase of Outer i %
Mitochondrial Membrane (TOMM) complex is the entry gate for virtually all mitochondrial proteins Individual 1 Individual 2 A
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the import of proteins with internal mitochondrial targeting signals. To date, there have been no A Tom70™™ 5 Tom70 > UAS-GTrace UAS-Tom70-RNAi + UAS-Tom70-RNAi+ UAS-Tom70-RNAi+ UAS-Tom70-RNAI +
reports of disease related to any of the TOMM proteins. Here, we identified two individuals with a SUA S-mCherry Larval brain Adult brain Control UAS-empty vector UAS-TOMM70  UAS-TOMM70-T607] UAS-TOMM70-I554F

childhood onset neurological disorder that displays behavioral symptoms, physical signs and
medical imaging evidence of ongoing neurodegenerative brain disease that had no explanation
prompting their evaluation and genomic sequencing in the Undiagnosed Diseases Network or at
Children’s Hospital of Philadelphia. Both patients were ultimately found to have de novo (i.e.
mutations in their germline not identified in their biological parents) missense changes in highly
conserved residues of the human TOMM70 gene (p.Thr607lle and p.lle554Phe) raising the
possibility that they have a novel syndrome related to TOMM70 mutations. To functionally assess
TOMMY70 variants, we used a humanization strategy in the fruit-fly (Drosophila melanogaster).
TOMMY7O0 is highly conserved in fruit-flies, and fly Tom70 is expressed in the larval and adult brain
of fruit-fly. We replaced the entire Tom70 ORF with a Kozak-MiniGAL4 transgene using CRISPR.
These animals die as pupae, but the lethality is rescued by the MiniGAL4 driven expression of
human reference UAS-TOMM70 cDNA. However, both patient variants lead to significantly less
rescue indicating that they are loss-of-function alleles. RNAi-mediated knock-down of Tom70 in the
developing eye causes smoothened regions and necrotic spots. Electroretinograms (ERGs) of flies
with RNAi-mediated knock-down also revealed a severe synaptic transmission defect. Co-
expression of human reference TOMMY70 in the fly Tom70 RNAIi background, partially rescues the
eye morphology defect and fully rescues the ERG defects. However, the patient variants fail to
rescue these defects, further supporting the notion that these variants are indeed loss-of-function
alleles. Altogether, our data indicates that loss-of-function mutations in TOMM70 results in variable
white matter disease and neurological phenotypes in patients. Hence, Drosophila can be used as a
valuable model to study the human disease(s) associated with the TOMM complex.
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» Mitochondrial proteome consists of ~1100-
1500 proteins. Only 13 proteins are encoded

in mitoDNA and synthesized in mitochondria. (A)Tom70 is expressed in the larval, pupal, and adult stages in Drosophila. (B) G-Trace 5 ]
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