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Metallothioneins (MT) are a group of low-molecular weight, cysteine-rich, intracellular proteins that
are encoded by a family of genes containing at least 10 functional isoforms in human. The expression
and induction of these proteins is associated with protection against DNA damage, oxidative stress,
and apoptosis. Many studies have shown increased expression of MT in various human tumors,
whereas MT is down-regulated in certain tumors such as hepatocellular carcinoma and liver
adenocarcinoma. Hence, the expression of MT is not universal to all human tumors but may depend
on the differentiation status and proliferative index of tumors, along with other tissue factors and
gene mutations. Using Northern blot analysis, we found that laminin induced expression of MT-1 in
HSG and PC12 cells, which can be differentiated by laminin, but had no effect on MB-231, MDA-435,
and PC-3 cells, which cannot be differentiated by laminin. In addition, we analyzed the expression
level of the MT-1 gene in five prostate cancer cell lines possessing different metastatic potential. The
expression of MT-1 in normal and less malignant cells (RWPE-1 and WPEI-NA22) was high and
up-regulated by laminin, whereas the expression of MT-1 in WPEI-NB14, WPE1-NB11, and
WPE1-NB26 cells (malignant) was extremely low and not elevated by laminin. These results suggest
that the MT-1 gene is involved in laminin-mediated differentiation and affects the metastatic potential

of tumor cells.
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Fig. 1. Expression of MT in cultured HSG and PC-12 cell lines
treated with laminin-1. Northern blot analysis was con-
ducted to analyze the expression of MT in HSG and
PC-12 cells treated with laminin-1 for 1, 4, and 16 hr.
The amount of total RNA in all lanes was almost the
same and was confirmed with 285 and 185 RNA (bottom
panel).
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Fig. 2. Expression of MT in cultured breast cancer (MDA-231
and MDA-435) and prostate cancer (PC-3) cell lines
treated with laminin-1. Northern blot analysis was con-
ducted to analyze the expression of MT in MDA-231,
MDA-435 and PC-3 cells treated with laminin-1 for 1,
4, and 16 hr. The amount of total RNA in all lanes was
almost the same and was confirmed with 28S and 185
RNA (bottom panel).
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Fig. 3. Expression of MT in cultured prostate epithelial cells
(RWPE-1) and prostate cancer cells (WPE1-NA22,
WPE1-NB14, WPE1-NB11, and WPE1-NB26) treated
with laminin-1. Northern blot analysis was conducted
to analyze the expression of MT in RWPE-1, WPEI-
NA22, WPE1-NB14, WPEI-NB11, and WPE1-NB26 cells
treated with laminin-1 for 1, 4, and 16 hr. The amount
of total RNA in all lanes was almost the same and was
confirmed with 28S and 185 RNA (bottom panel).
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