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Abstract: Tumor cell invasion involves targeted localization of proteins required for interactions with
the extracellular matrix and proteolysis. The localization of many proteins during these cell-extracellular
matrix interactions relies on membrane trafficking mediated in part by SNAREs. A few SNARE proteins
are involved in the formation of invasive structures called invadopodia; however, it is unclear how these
SNARE proteins are regulated during tumor cell invasion. Munc18c is known to regulate the plasma
membrane SNARE Stx4, and here it is shown that Munc18c is required for Stx4-mediated invadopodium
formation and cell invasion. Biochemical and microscopic analysis revealed a physical association
between Munc18c and Stx4, which was later shown to occur through residues 1 through 29 (N-term), or
1 through 15 (1-15) of Stx4. Invadopodium formation, gelatin degradation, cell invasion and cell surface
levels of MT1-MMP and EGFR were found to be reliant on interaction between Syntaxin4 and Munc18c,
as expression of residues 1 through 29 or 1 through 15 of Stx4 led to decreases in these processes.
Munc18c function was found to contribute to SNARE complex formation between Stx4, SNAP23 and
VAMP2, which led us to investigate VAMP2’s role in invadopodium formation. Knockdown and
inhibition of endogenous VAMP2-containing SNARE complexes led to decreased invadopodium
formation, gelatin degradation, cell migration and cell invasion. Cdc42 has been characterized as a
regulator of VAMP2 function and was previously found to interact with residues 1 through 28 (1-28) of
VAMP2. Expression of VAMP2-1-28 led to a decrease in invadopodium formation and gelatin
degradation, suggesting that regulation of VAMP2 by Cdc42 is required for cell invasion. Overall, these
findings highlight the importance of SNARE regulation during tumor cell invasion.
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