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RehRE
Activated Polyamine Catabolism as a Novel Anticancer Strategy
Carl W. Porter, Ph.D.

Leader, Therapeutics Program
Vice Director, Pharmacology & Therapeutics
Roswell Park Cancer Institute
Elm & Carlton Streets
Buffalo, NY 14263

Inhibiting polyamine biosynthesis is a well-established antiproliferative and
chemopreventive strategy. The possibility of inducing polyamine
catabolism as an alternative antiproliferative strategy became apparent
during the evaluation of the polyamine analog which in addition to down-
regulating polyamine biosynthesis, potently up-regulates the polyamine
catabolic enzyme spermidine/spermine N’-acetyltransferase (SSAT).  The
relationship between SSAT induction and growth inhibition was supported by
cell line sensitivities, analog potency and by mechanisms of resistance. Recently,
we have proven the relationship of SSAT to DENSPM-induced apoptosis in
melanoma cells by siRNA gene silencing (Chen et al., Mol. Pharm.
64:1153-59, 2003 and Oncogene 22:4964-72, 2003). We have also shown that
selective overexpression of SSAT leads to growth inhibition in both MCF-7
breast carcinoma cells (Vujcic et al., J. Biol. Chem. 275:38309-28, 2000) and in
LNCaP prostate carcinoma cells (Kee et al., submitted). To examine the
downstream metabolic consequences of SSAT induction, we have applied
functional genomics to identify and biochemically characterize three
polyamine-directed catabolic enzymes—spermine oxidase (SMO, Vujcic et al.,
Biochem J. 367:665-675, 2003), polyamine oxidase (PAO, Vujcic et al.,
Biochem. J. 370:19-28, 2003) and a second spermidine/spermine N'-
acetyltransferase (SSAT-2, Chen et al., Biochem J. 373:661-667, 2003).

Genomic sequences were identified by blast homology search, transfected into
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were identified by blast homology search, transfected into 293 cells and
characterized by a lysate assay. Of the three enzymes, SMO is the
most interesting since it provides the cell with a previously unrecognized ability
to convert spermine to spermidine without prior acetylation by SSAT.
Importantly, both SMO and PAO (but not SSAT-2) are induced at the mRNA
level by polyamine analogs and thus, may contribute to analog-induced
polyamine pool depletion and growth inhibition. Since the two oxidases
liberate reactive as by-products, and since they now known to be inducible, they
may have direct relevance in carcinogenesis. Virtual Northern analysis based
on EST distribution suggests differential expression of these enzymes in various
normal versus tumor tissue comparisons. Antibodies developed to all three
enzymes and are being applied in western blot analysis of enzyme proteins in
cells and tissues. Given the aforementioned ability of SSAT over-expression to
inhibit cell growth, we examined whether similar effects could be achieved in
vivo. Mice engineered to develop prostate cancer (TRAMP mice) were cross-
bred with SSAT transgenic mice and analyzed for tumor formation and
biochemical disturbances (Kee er al., submitted). Urological tumor
development in the TRAMP x SSAT mice was remarkably suppressed relative to
the TRAMP mice and this correlated with large shifts in tumor and tissue
polyamine pools. Similarly provocative findings with other transgenic tumor
models will also be reported. Lastly, we note that the expression of polyamine
catabolic enzymes is potently induced by clinically useful anticancer agents
(Hector et al., submitted), revealing the opportunity for therapeutic exploitation
by rational drug combinations. Taken together, we believe that these findings
open exciting new horizons for polyamine catabolism in understanding, treating

and preventing cancer.
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