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Mitochondria are complex organelles characterized by 1000

proteins, almost all of which are encoded in the nucleus. Using an

RNA proximity labeling strategy we developed called APEX-seq

(Fazal et al., Cell 2019), we recently found that the RNAs coding for

these mitochondrial proteins are locally translated at the outer

mitochondrial membrane (OMM), suggesting a widespread role of

RNA localization and local translation there.

APEX-seq is an RNA-seq-based technology exploiting APEX, a

genetically encoded peroxidase enzyme, to spatially tag RNAs

and generate subcellular transcriptomes in living human cells.

APEX-seq revealed that almost ~37% of the 900+ mitoRNAs in

HEK (human embryonic kidney) cells precisely localize to the OMM,

with preferential localization of an additional ~30-40% of

mitoRNAs to the OMM. These nuclear-encoded proteins include

components to make essential oxphos components.

Using two strategies, massively-parallel reporter assays (MPRAs)

and knockdown (both genetic and chemical), we investigate the

factors responsible for RNA localization to the mitochondria. Using

MPRAs we have identified novel cis-elements guiding RNAs to the

OMMs. APEX-seq in conjunction with drug perturbation

experiments revealed that interfering with either microtubule- or

actin- based transport disrupts the localization of hundreds of

transcripts. Furthermore, we find cytoplasmic dynein to play a

critical role in RNA localization. These studies identify the different

pathways and cytoskeletal motors involved in RNA localization.
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