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Background: 

Brain metastasis is a major cause of morbidity and mortality in lung cancer. A disintegrin and 

metalloprotease 9 (ADAM9) is a member of the ADAM family of type I transmembrane proteins and 

plays an important role in cell adhesion and migration. Overexpression of ADAM9 is observed in many 

cancers and correlates with lung cancer brain metastasis. However, the molecular mechanism is not 

clearly understood. 

Material and methods 

By comparing our established brain-metastatic lung cancer sublines and their parental cancer 

cells, we found ADAM9 (a disintegrin and metalloprotease 9) was overexpressed in metastatic sublines. 

To further understand the mechanisms by which ADAM9 promotes lung cancer brain metastasis in 

addition to its role in brain endothelial cell adhesion, we analyzed the differential gene expression 

between control and ADAM9 knockdown brain metastatic lung cancer cells and investigated the 

ADAM9-related pathways required for lung cancer brain metastasis. Lung adenocarcinoma patient 

samples were also used to investigate the clinical relevance of ADAM9. 

Results: 

A transcriptome microarray analysis reveals a set of genes that are associated with ADAM9 such 

as CDCP1, a regulator of anoikis resistance. We demonstrate ADAM9 enhances active form of CDCP1 

via tPA activation for cell metastasis. Blocking ADAM9-mediated downstream signaling offers a 

synergistic cytotoxic effect in lung cancer cells. Analysis of clinical samples shows that patients with 

high level of these genes and ADAM9 correlate with poor prognosis. Therefore, ADAM9 regulates a 

complicated network in lung cancer brain metastasis through tPA-mediated CDCP1 cleavage. 

Conclusions: 

The primary cause of death for most cancer patients’ metastases, and the most common primary 

malignancy that gives rise to brain metastases is lung cancer. The current study provides critical 

insights into the mechanism of lung cancer brain metastasis through ADAM9-regulated CDCP1 

activation via tPA-mediated CDCP1 cleavage and may have therapeutic value for lung cancer patients 

with metastasis. 


