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Mesothelioma Based on Restoration of Connexin 43-Dependent
Tumor-suppressive Effect

Tomohiro YANO?, Korehito KASHIWAGTI! and Hiromi SATO?

Project for Complementary Factors, National Institute of Health and Nutrition, Tokyo 162-8636
“Graduate School of Medical and Pharmaceutical Sciences, Chiba University, Chiba 263-8522

ABSTRACT

In a previous study, we have reported that restoration of connexin (Cx) 43, a tumor
suppressor gene and a member of gap junctions, is an important factor for Bowman-
Birk protease inhibitor (BBI)-dependent tumor-suppressive effect. In this study, we
investigated if BBI could regulate growth of mesothelioma cells via the restoration of
Cx43-dependent tumor-suppressive effect. In an in vitro tumor promotion model,
BBI prevented disruption of Cx43-depdendent gap junction intercellular
communication (GJIC) from tumor promotion stimulation. In other in vitro
mesothelioma cell culture study, we found that BBI induced Cx43 mRNA as well as
stabilization of Cx43 protein in mesothelioma cancer cells. Especially, the
stabilization of Cx43 protein by BBI depended on inhibition of chymotrypsin-like
activity in proteasome. Furthermore, we confirmed that BBI-dependent induction of
Cx43 was closely associated with negative growth control of the mesothelioma cells.
We also found that cisplatin-dependent cytotoxicity against the mesothelioma cells
was reinforced by BBI treatment, maybe via the restoration of Cx43-dependent GJIC.
Taken together, it is concluded that BBI-dependent restoration of Cx43 is effective
for prevention and therapy in mesothelioma. Soy Protein Research, Japan 10, 115-119,
2007.
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Fig. 1. Effect of BBI on PMA-induced disruption of
Cx43-driven GJIC in NIH-3T3 cells. BBI and
PMA treatment were carried out for 24 hrs.
PMA treatment concentration: 5 .M, BBI (50):
BBI 50 xg/mL, BBI (200): BBI 200 xg/mL,
BBI (400); BBI 400 zg/mL, ELLA: Ellagic acid
50 «g/mL (positive control).
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Fig. 2. Dose-dependent changes of BBI in cell viability (left), proteasomal activity of chymotrypsin-like activity
(center) and Cx43 proteon level of H28 cells (right). BBI treatment period, 5 days in cell viability, 24 hrs in
proteasomal activity and 48 hrs in Cx43 protein level. BBI (200): BBI 200 .g/mL, BBI (400): BBI 400 xg/mL,

*Significant difference from control.
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Fig. 3. Cx43 mRNA level and scrape-loading/dye transfer in H28 cells treated with BBI. BBI treatment period,
RT-realtime PCR (48 hrs) and scrape loading assay (72 hrs). BBI (400): BBI 400 xg/mL.
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Fig. 4. Change of cell viability in BBI-treated H28 cells
under down-regulation of Cx43 by antisense
treatment. BBI: BBI (400 pg/mL) for 5 days,
BBI+S: BBI (400 «g/mL) + Cx43 sense (2 xM)
for 5 days, BBI+AS: BBI (400 xg/mL) + Cx43
antisense (2 xM) for 5 days. *Significant
difference from control.
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Fig. 5. Enhancing effect of BBI on cisplatin-induced
cytotoxicity in H28 cells. The cells were
pretreated with BBI (200 or 400 g/mL) for 24
hrs and subsequently co-treated with BBI
and/or cisplatin (1, 10 or 50 M) for 48 hrs.
*p<0.01, **p<0.005 and ***p<0.001 vs.
cisplatin conc (0 zM).
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