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Abstract:  

Obtaining complete protein inventories for subcellular regions is a challenge that often limits 

our understanding of cellular function, especially for regions that are impossible to purify and 

are therefore inaccessible to traditional proteomic analysis. Previously, the authors developed a 

method relies on a genetically targetable engineered ascorbate peroxidase (APEX) that 

biotinylates nearby proteins, which are subsequently purified and identified by MS.  They used 

this approach to identify  495 proteins within the human mitochondrial matrix, including 31 not 

previously linked to mitochondria. Recently, they use APEX-generated molecular labeling 

patterns to provide information regarding intracellular microenvironments in living cells. Using 

APEX labeling of specific proteins, they uncovered subcellular localization at 

subcompartmental resolution and successfully elucidated the membrane protein topology of 

HMOX1 and sub-mitochondrial localization of recently identified mitochondrial proteins. This 

method can be expanded to confirm sub-mitochondrial localization and membrane topologies of 

previously identified mitochondrial proteins. 
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