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Both aberrant activation of a hypoxia—inducible transcription factor, HIF-1, and dysfunction
of a tumor suppressor, pb3, are known to induce malignant phenotypes and therapy resistance of
cancer cells. However, functional and mechanistic relationships between them remain elusive,
which makes it difficult to develop therapeutic strategies for pb3—deficient cancers. We recently
conducted a genome—wide expression screening and successfully identified a novel gene potentially
linking the two. We designated it as HIF-1-promoting factor 4 (HPF4) and hypothesized that we
could open the new avenue to the development of anticancer drug against pb3—deficient tumors by
elucidating molecular mechanism underlying the activation of HIF-1 by HPF4.

We found that HPF4 increased the transactivation activity of HIF-1a in functional p53-deficient
cancer cells. HPF4 overexpression facilitated growth and invasion of cancer cells in vitro and
promoted the growth of subcutaneous tumor 1in vivo when functional pb3 was deficient.
Immunohistochemical analysis of clinical lung cancer samples found HPF4 expression levels
associated with poor overall survival of patients. Deletion and point mutation analyses revealed
HPF4 N-terminus, whose importance in HPF4 homodimerization was predicted by in silico homology
modeling, critical for the HPF4 activity. Polypeptides consisting of HPF4 N-terminus
competitively inhibited the HPF4 homodimer formation and exhibited therapeutic effect against
pb3—deficient xenografted tumors. Our data indicates that HPF4 promotes growth and malignancy of
pb3—deficient tumors by activating HIF-1, thus provides a rational basis to target the HPF4-HIF-
1 axis in pb3—-deficient cancers. We expect that the polypeptide itself or its conformation

mimetics can be developed as an anticancer drug against pb3—deficient cancers.



