
The parasitophorous vacuole membrane (PVM) is the battlefield composed of 
secreted Toxoplasma components that recruit host nutrients and subvert an 
arsenal of host innate immune sensing components. Within PVM, the parasite 
proliferates while prevent severe inflammatory response causing host damage. 
This commensalism should maintain long enough to allow Toxoplasma entering a 
stage forming cyst that can survive to infect a next host. To identify components 
of the PVM involved in innate immune sensing, we perform a novel discovery 
proteomics technique called automated Spatially Targeted Optical Micro 
Proteomics (autoSTOMP) designed to identify the components of subcellular 
structures. In autoSTOMP immunofluorescence microscopy identifies structures 
of interest (SOI) and tag the SOI proteins with biotin tag. Proteins tagged in this 
way are then precipitated and identified by mass spectrometry. We validated 
autoSTOMP can selectively identify the distinct proteomic profiles from PVM 
vicinity regions of Toxoplasma infected primary mouse bone marrow-derived 
dendritic cells (mBMDCs). Next, we identify innate immune sensing components 
near PVM in mBMDCs altered at various priming conditions with toll-like receptor 
ligands that can activate the inflammasome or/with interferon-γ (IFN-γ) that 
recruits GTPases to PVM). Some known PVM components found in our data 
suggest the capability of autoSTOMP in spatial resolution of PVM proteome. Now 
we are at the early stage of analyzing the enriched proteins near PVM. it is 
hopeful that we can find novel functions of known or under-studied PVM identifies 
by combining our autoSTOMP data with other experimental assays and 
contribute to a better understanding of parasite restriction in conjunction with host 
cell death.
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Automated Spatially Targeted Optical Micro Proteomics (autoSTOMP) uses the two-photon to 

attach UV-activatable biotin tags to regional proteins for identification by LC-MS
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1. AutoSTOMP is a versatile tool to perform proteomics on subcellular structures at micron scale 
resolution

• ~0.25-1 μm resolution

• Image-guided tagging is versatile:

-nearly any structure that can be labeled by an antibody or stain can be targeted

-subsets of structures (based on size or co-localization) can be targeted

• autoSTOMP is performed on fixed samples, providing a snapshot of biology with rapid 
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2. PVM-localized proteins are enriched by autoSTOMP:
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Miscellaneous
Future direction

• Check the PVM identity alternation in a toxoplasma strain dependent 

manner (use different strains, rop5/17/18 ko)

• Study other parasites

• STOMP on tissue section/biopsies
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