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The master kinase LKB1 is a super-competent prostate tumor suppressor
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The majority of cancer-related deaths are due to the emergence of metastasis, and therefore, understanding the
molecular basis of this process is central to the development of novel and effective therapies. The interface
between cancer cell signaling and metabolism contributes to many aspects of cancer progression, and indeed,
alterations in metabolic landscape has been established as one of the hallmarks of cancer.

LKB1 is a master kinase that regulates cell signaling, motility and metabolism and is frequently inactivated in
human cancer. In order to ascertain the molecular role of LKB1 in prostate tumorigenesis we took advantage of a
previously reported LKB1-deficient prostate cancer cell line, in which we reconstituted the wild type kinase or a
hypomorphic mutant. Cellular and molecular characterization of our in vitro model revealed that both the WT and
the hypomorphic LKB1 proteins exerted significant tumor and metastasis suppressive activity. These results
surprisingly suggest that small residual LKB1 activity is sufficient to inhibit key aspects of prostate cancer
aggressiveness.

We next engineered a series of Lkb1 prostate conditional mutant mice, in which we induced loss of the tumor
suppressor alone or in combination with decreased expression of the prostate tumor suppressor PTEN. The results
demonstrate that complete Lkb1-loss is insufficient to initiate prostate cancer in the mouse, but it cooperates with
oncogenic events to drive metastasis. We could observe that Lkb1-loss in the context of Pten heterozygosity led to
an unprecedented acceleration from premalignant focal prostate intraepithelial neoplasia to full blown lethal
metastatic prostate cancer.

Taken together, our data show that loss of LKB1 provides cancer cells with highly invasive and metastatic
properties that are fully manifested in cooperation with Pten heterozygosity. Importantly, our data aligns with other
studies and strongly suggest that the minimum tumor suppressive dosage varies among tumor suppressors, which
is well-illustrated by PTEN and LKB1. Whereas previous reports show that progressive reduction in the dose of 
Pten leads to prostate cancer progression, LKB1 retains tumor suppressive properties even at small doses. This
novel view of tumor suppressive dosage could have profound consequences in the design of anticancer strategies.
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