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Ubiquitylation of Src promotes secretion of Src via small extracellular vesicles to suppress its oncogenic
potential
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Upregulation of Src tyrosine kinase has been implicated in the progression of cancer malignancy. To suppress
the oncogenic potential, Src has multiple negative-regulation systems including degradation via the
ubiquitin-proteasome pathway. Here, we show that ubiquitylation of Src is also involved in promoting secretion
of Src via small extracellular vesicles (SEV) to suppress its oncogenic potential. In MDCK cells, activated Src
was transported from plasma membrane to late endosomes/lysosomes and was eventually secreted via sEV by
promoting that secretion. Inhibition of global ubiquitylation and ablation of E3 ligases for Src attenuated its
secretion, indicating that ubiquitylation of Src is involved in these processes. Activated Src was ubiquitylated at
multiple sites, among which Lys429 was identified as a critical site required for promotion of SEV secretion. A
point mutant of Src (R429) was resistant to ubiquitylation and had a lower ability to promote sEV secretion,
although it had a kinase activity comparable with that of wild-type Src. Activated R429 mutant was transported
to late endosomes/lysosomes like wild-type Src, while the efficiency of its incorporation into intraluminal
vesicles was significantly reduced. Furthermore, activation of R429 mutant potentiated the Src-induced
invasive phenotypes, i.e., invadopodia formation, production of matrix metalloproteases, and in vitro invasive
activity. Together, these findings suggest that ubiquitylation of activated Src at Lys429 promotes secretion of
Src via SEV, providing a new avenue to suppress the oncogenic potential of upregulated Src.
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