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Abstract

The dysfunction of cell apoptosis signaling is
involved in carcinogenesis. P53 up-regulated
modulator of apoptosis (PUMA), a pro-apoptosis
gene that has been found for a decade, encodes
a protein that is one of Bcl-2 members and can
induce apoptosis via the mitochondrial pathway.
It is considered that mutation of the PUMA gene
is not involved in carcinogenesis, because muta-
tion of the PUMA gene has not been found in
many types of tumors until now. The expression
of PUMA protein is regulated transcription-
ally via ER stress, p53, JNK, FOXO3a and E2F1
signaling or post-translationally by phosphory-
lation. Several studies have showed that the
down-regulation of PUMA protein in cancer
tissue is associated with carcinogenesis, lymph
node metastasis and tumor prognosis, and that
up-regulation of PUMA induces the inhibition of
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cancer cell proliferation. Increasing new findings
on the precise role of PUMA in the regulation of
cancer development provide new insights into
the potential use of PUMA as a target for the
prevention and treatment of cancer.
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