Coupled fibromodulin and SOX2 signaling as a critical regulator of metastatic outgrowth in melanoma 
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Introduction

The main cause of death from melanoma is the uncontrolled growth of micrometastases into clinically apparent and difficult to eradicate macrometastases. Our understanding of the mechanisms that trigger or sustain metastatic initiation and outgrowth in melanoma is limited because of inadequate preclinical models for functional studies and limited access to relevant clinical specimens. Therefore, identifying the key players that regulate melanoma metastasis is essential to develop targeted therapies. 
Methodology

We aimed to study these unknown mechanisms that control metastatic outgrowth of melanoma into clinically relevant lesions. To this end, we developed novel in vivo models and identified molecular events that regulate two distinct phenotypes, indolent or highly metastatic. In additional, we characterized the roles of target genes in vitro and validated our observations in metastatic melanoma patient samples. 
Results

Induction of a proliferative state at distant sites was associated with high levels of the stem-like/progenitor marker, SOX2, and required upregulation of FMOD, an extracellular matrix component, which modulates tumor-stroma interactions. Functional studies revealed a possible link between FMOD and SOX2; as dual FMOD and SOX2 silencing nearly abolished brain metastasis and had a similar effect on distant metastasis to other sites. Our in vitro data suggests that FMOD and SOX2 cooperation plays an important role in tumor vasculogenic mimicry (VM). In vivo, we demonstrate that FMOD silencing attenuated VM formation in brain metastasis. Furthermore, we found that FMOD and SOX2 functional roles might converge at the activation of transcriptional co-factors YAP and TAZ, possibly via crosstalk with the tumor suppressor Hippo pathway. Finally, high expression of FMOD and SOX2 in metastatic melanoma patient specimens predicted early development of brain metastasis. 
Conclusion

This study identified FMOD and SOX2 cooperation as a novel regulatory mechanism that likely drives melanoma metastatic competence. 
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