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Abstract 
 

We focus on the investigation of proteases and protease inhibitors in lung cancer 
metastasis. By using our patented in vitro invasion assay system, we have screened for 
more than 240 protease/inhibitor genes and identified 32 invasion-enhancing genes 
and 34 invasion-suppressing genes, in which 19 genes belong to serine 
proteases/inhibitors. In terms of serine protease inhibitors (serpins), except SERPINB2 
and SERPINB5, the roles of the rest of all 13 members in human SERPINB family on 
cancer metastasis are still unknown. In this study, we found that most of them 
differentially expressed in the tumorous tissue comparing to that in the matched 
normal tissue from lung or breast cancer patients. By functional analysis of the effects 
on the malignancy of cancer cells, we demonstrated that among all 13 SERPINB 
genes, the SERPINB1, SERPINB5 and SERPINB7 genes were more potent to suppress 
cancer cells invasion and migration, and the inhibitory effect was further enhanced by 
co-expression of any two of them. Serpins are known to suppress their target 
proteases via a distinct 20-residue of their reactive center loop (RCL). Based on our 
result from the functional analysis, we synthesized the peptides corresponding to the 
P5-P5' sequences of the RCL of SERPINB1, SERPINB5, or SERPINB7. Each of the 
RCL-peptides markedly suppressed the invasive and migratory properties of the 
cancer cells in a dose-dependent manner. More significantly, combination treatment 
of these peptides in cancer cells further improved the suppressive effect by 20-40%. 
Here, we identified those members with potent inhibitory ability toward invasion and 
migration, and designed the RCL-derived peptides to suppress the malignancy of 
cancer cells. Forced re-expression of these anti-invasive SERPINB genes or 
application of the SERPINB RCL-derived peptides may provide a potential strategy 
against lethal cancer metastasis. 
 


