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[Background and Purpose]

We clarified that PHLDAS is a target gene of p53 and acts as a tumor suppressor gene via inhibition
of Akt activation in lung NET (neuroendocrine tumor; Kawase, Ohki et al., Cell, 2009).

NET is a rare cancer occurring in endocrine organs of the whole body. We focused on pancreatic
NET and analyzed the function of PHLDAS3. As a result, PHLDA3 LOH was frequent and was
correlated poor prognosis of pancreatic NET (Ohki et al., PNAS, 2014). Since any genes associated
with the prognosis of pancreatic NET had not been reported, PHLDAS3 is an important candidate for
prognostic marker of pancreatic NET.

From the observation of PHLDAS gene suppression and function in lung NET and pancreatic NET,
we considered that PHLDAS is a common tumor suppressor gene of various NET. Therefore, in this
study, we analyzed the function of PHLDAS in the pituitary gland an endocrine organ and origin of
NET to create new diagnosis and therapy for pituitary NET. Specifically, human pituitary NET
(pituitary adenoma) was collected and analyzed, and genetic abnormality of PHLDA 3 was analyzed.

We also analyzed whether NET occurs in the pituitary gland of PHLDAS deficient mice.

[Method]
(1) 237 specimens of human pituitary NET (pituitary adenomas) including rare cases were collected.
(2) LOH analysis of PHLDA3 was performed on the human pituitary NET specimens.
(3) Methylation status of PHLDAS3 promoter was analyzed.
(4) Mutation in PHLDA3 ORF was analyzed on collected the human pituitary NET specimens.
(5) Function of mutant PHLDAS found in pituitary NET on Akt suppression was analyzed.
(6) LOH analysis of MEN1 was performed on the human pituitary NET specimens, and the
association with PHLDA3 LOH and gene mutation was analyzed.
(7) Whole exome sequencing and RNA sequencing were performed to analyze the presence or absence
and expression level of mutations in major tumor genes and tumor suppressor genes in addition to
LOH of PHLDAS3 and MENI.
(8) Pituitary specimens of PHLDAS3-deficient mice were collected, and HE staining and immunohisto

chemistry with anti-pituitary hormone antibodies were carried out, when abnormality was observed.

[Results and Discussion]
From the above analysis, we obtained results suggesting that PHLDAS3 gene may be an important
tumor suppressor gene in pituitary NET.

PHLDAS3 seems to be a common tumor suppressor in various NETs and this research would
elucidate common oncogenic mechanism of NETs. If so, it will be expected that development of drug

and therapy of NET will be accelerated.
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