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We analyzed the refractory breast cancer caused by ER independent growth and studied on the
development of novel treatment.

1. Development of novel synthetic lethal therapy for BRCA mutated TN breast cancer.

Miki searched for new targets of synthetic lethality partner for BRCA dysfunction and discovered
that inhibitors of microtubule depolymerization showed synthetic lethality with BRCA2 dysfunction
but did not with BRCA1 dysfunction
2. Development of novel therapeutic modality and clarification of molecular features of triple negative
breast cancer(TNBC)

Katagiri identified that 19S proteasome associated gene 1 (PAG1) is commonly overexpressed in

various pathways associated with proliferation of TNBC. Notably, immunohistochemical staining of
nuclar-PAG1 (nPAG1) was associated with the poor survival of TNBC patients. Knockdown of PAG1
expression led to upregulation of p27 and p21 tumor suppressors expressions in TNBC cells.
Furthermore, whole-exome sequencing analysis of TNBC identified 36 genes that were recurrently
mutated (>10% of cases) in TNBC. Among genes associated with epigenetic-related genes, we focused
on Zinc-finger protein X gene (ZNFX) which was frequently hypermethylated and transcriptionally
silenced in TNBC cases and cell lines.

3. Analyses of DNA damage repair, chemosensitivity and candidates for novel therapeutic targets.

Ohta investigated the mechanism underlying the disturbance of homologous recombination
pathway mediated by histone lysine methyltransferase (HMT) inhibitors and histone deacetylase
(HDAC) inhibitors. HMT inhibitors chaetocin and UCN0638 exhibited synthetic lethality with PARP
inhibitor olaparib. On the other hand, HDAC inhibitors MS-275 and FK228 did not exhibit synthetic
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lethality with olaparib. The results suggest that HMT inhibitors have superior effect when compared
to HDAC inhibitors in terms of synthetic lethality with PARP inhibitors.
4. A new strategy for cancer therapy by suppressing homologous recombination

Nakada found that DNA repair factor DRF-A could be a molecular target for PARP-inhibitor
resistant cancer cells. We established BRCA1753BP17 cells and BRCA1753BP17DRF-A7 DT40 cells.
BRCA1753BP1/DRF-A" cells were more sensitive to mitomysin C and cisplatin than BRCA1753BP1-

I cells. In contrast, DRF-A cells were not sensitive to these DNA damaging reagents. Mechanistically,
BRCA1753BP17DRF-A" cells did not show RAD51 assembly at MMC-induced DNA damage sites.
We propose that inhibition of DRF-A-dependent HR may overcome PARP-inhibitor and platinum drug
resistance of BRCA1l-negative breast cancer cells.
5. Molecular mechanism of endocrine resistance and its application to triple negative breast cancer
Hayashi has established 8 kinds of hormonal therapy resistant cell lines from ER-positive breast
cancer cells. The analysis of these cell lines clarified that the mechanisms of resistance are categorized
to three steps. Especially, we examined the cell lines lost ER expression, and found various common
characters to TN breast cancer. The inhibitors for intracellular phosphorylation signal pathway such
as mTOR inhibitor (evelorimus) was effective to ER-negative Al resistant cells, and antiandrogen
drugs showed strong growth inhibition to androgen receptor dependent ER negative hormonal
resistant cells. Analysis of ER-negative fulvestrant resistant cells showed efficacy epigenome

modulator drugs.
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