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ABSTRACT

Maspin, a tumor suppressor SERPIN, inhibits both in vitro and in vivo cancer
migration, invasion and metastasis. It also induces cancer cell adhesion to
extracellular matrix. However, molecular mechanism of maspin’s action is still
unclear. Earlier studies showed its functional region is located on the Reactive Center
Loop (RCL). Here, we characterized the role of the maspin RCL on adhesion,
migration and invasion in highly invasive human breast carcinoma cell line (MDA-
MB-231). Cancer cells were transfected with pcDNA3.1-His-FLAG containing
maspin, ovalbumin, or maspin/ovalbumin RCL chimeric mutants. Analysis of cell-
fibronectin adhesion showed that the increased adhesion of MDA-MB-231 cells
significantly required the presence of maspin RCL. Moreover, expression of maspin
wild-type and ovalbumin mutant containing maspin RCL markedly inhibited in vitro
migration and Matrigel invasion of MDA-MB-231 cells. The proteome of MDA-MB-
231 cells expressing maspin, ovalbumin, or the RCL chimeric mutants was analyzed

using 2D-gel electrophoresis and a shotgun proteomic approach. Interestingly,



proteome analysis of maspin- or OMO-transfected MDA-MB-231 cells revealed
stimulation in contents of proteins with tumor suppressing properties while those
known to promote cancer metastasis and ubiquitin-proteasome pathway were
decreased significantly. As confirmed by the RT-qPCR, the transcript levels of
epithelial cell transforming 2 (ECT2) and proteasome subunit beta type-3 (PSMB3)
were decreased in maspin and OMO transfected cells compared with mock control.
Furthermore, transfection of MDA-MB-231 cells with maspin or maspin RCL-
containing ovalbumin mutant significantly reduced the chymotrypsin-like activity of
20S proteasome. These results clearly demonstrate that the tumor suppressive

properties of maspin reside in its RCL domain.
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