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Functional analysis of BRCA1 and BRCA2 on the mechanism of breast
carcinogenesis.
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When we elucidate the molecular mechanism of breast oncogenesis,
the functional analysis of BRCAL and BRCA2 which are responsible protein for hereditary
breast cancer is indispensable. BRCA2 functions in DNA damage repair at S phase, and is
localized, surrounding around centrosome from the G1/S transition to the early M phase
of the cell cycle. When the cytokinesis begins, BRCA2 is localized in the mid-body.
Therefore, we tried to clarify the role of BRCA2 protein, and find out how BRCA2
contributes to incidence of breast cancer.

2005 10,700,000 0 10,700,000
2006 10,700,000 0 10,700,000
2007 10,700,000 0 10,700,000
2008 10,700,000 0 10,700,000
2009 10,700,000 0 10,700,000

53,500,000 0 53,500,000

BRCA1 BRCA2 DNA

BRCA1 BRCA2
DNA

BRCA1 BARD1 EMSY




BRCA2  PALB2
DNA
BRCA1 BRCA2
(Fanconi anemia, FA)
FA/BRCA pathway
Breast
heterozygous
homozygous

Fanconi

cancer syndrome BRCA2
germ-line mutation FA
germ-line mutation
2
Breast cancer pathway
Fanconi pathway
pathway
BRCA2-PALB2 Breast cancer
mutation
Fanconi pathway

syndrome
BRCA1 BRCA2
BRCA1 BRCA2

BRCA1 BRCA2
breast cancer pathway

BRCA2
S Rad51
DNA
BRCA2  DNA
M
BRCA2
G1/S M
M
BRCA2
BRCA2
BRCA2
BRCA2
BRCA2
DNA
BRCAL BRCA2
16 BRCA2

BRCA
MS

BRCA2
BRCA2 3418

SIRNA RNAI
BRCA1 BRCA2

CcDNA microarray

SiRNA  stable
BRCA2
LC-MS
BRCA
(2) Cytokinesis BRCA2
@
©) BRCA2
DNA
BRCA2
BRCA2
(1) BRCA2  Plectin
BRCA2
BRCA2
Plectin
BRCA2-plectin
Plectin
Plectin
BRCA2-plectin SIRNA



BRCA2-plectin

Niwa T, et al. Cancer Sci. 2009

(2) BRCA2
polo like kinasel (PIkl)
BRCA2 S193
BRCA2 mid-body
SIRNA
BRCA2 mid-body
BRCA2
MCF7
cell lysate
BRCA2
1
NMHC T1C NMHC T1C
mid-body
BRCA2  NMHC IIC
A549 SIRNA BRCA2 NMHC
11C mid-body
(3) BRCA2
DNA
BRCA2
BRCA2
DR-GFP
SIRNA
BRCA2
BRCA2
BRCA2
20

(1) Takenaka, K. and Miki, Y. Introduction
and characterization of a polymerase-dead
point mutation into the POLK gene in

vertebrates. FEBS Lett, 583, 661-4, 2009
(2) Liu, H., Hew, H.C., Lu, Z.G., Yamaguchi,
T., Miki, Y.* and Yoshida, K. DNA damage
signalling recruits RREB-1 to the p53
tumour suppressor promoter. Biochem J, 422,
543-51, 2009 *Corresponding author

(3) Lu, Z.G., Liu, H., Yamaguchi, T., Miki,
Y.* and Yoshida, K. Protein kinase Cdelta
activates RelA/p65 and nuclear
factor-kappaB signaling in response to
tumor necrosis factor-alpha. Cancer Res,
69, 5927-35, 2009 *Corresponding author
(4) Nihira, K., Ando, Y., Yamaguchi, T.,
Kagami, Y., Miki, Y. and Yoshida, K. (2009)
Pim-1 controls NF-kappaB signalling by
stabilizing RelA/p65. Cell Death Differ.
2009

(5) Niwa, T., Saito, H., Imajoh-ohmi, S.,
Kaminishi, M., Seto, Y., Miki, Y.* and
Nakanishi, A. (2009) BRCA2 interacts with
the cytoskeletal linker protein plectin to
form a complex controlling centrosome
localization. Cancer Sci, 100, 2115-25.
*Corresponding author

(6) Taira, N., Yamamoto, H., Yamaguchi, T.,
Miki, Y.* and Yoshida, K. (2009) ATM
augments nuclear stabilization of DYRK2 by
inhibiting MDM2 in the apoptotic response
to DNA damage. J Biol Chem. 2009 [Epub
ahead of print] *Corresponding author
(7) Tanaka K, Ebihara T, Kusubata M, Adachi
E, Arai M, Kawaguchi N, Utsunomiya J, Miki
Y, Hiramoto M, Hattori S, Irie S. Abnormal
collagen deposition in fibromas from
patient with Juvenile hyaline
fibromatosis. J Dermatol Sci 55(3):
197-200, 2009.

(8) Han, X., Saito, H., Miki, Y.,* and
Nakanishi, A. A CRMl-mediated nuclear
export  signal governs  cytoplasmic
localization of BRCA2 and is essential for
centrosomal  localization of BRCA2.
Oncogene, 27: 2969-77, 2008.
*Corresponding author

(9) Hirai, Y., Banno, K., Suzuki, M.,
Ichikawa, Y., Udagawa, Y., Sugano, K., and
Miki, Y. Molecular epidemiological and
mutational analysis of DNA mismatch repair
(MMR) genes in endometrial cancer patients
with HNPCC-associated familial
predisposition to cancer. Cancer Sci, 99:
1715-9, 2008.

(10) Isomura, M., Oya, N., Tachiiri, S.,
Kaneyasu, Y., Nishimura, Y., Akimoto, T.,
Hareyama, M., Sugita, T., Mitsuhashi, N.,
Yamashita, T., Aoki, M., Sai, H., Hirokawa,
Y., Sakata, K., Karasawa, K., Tomida, A.,



Tsuruo, T., Miki, Y.,* Noda, T., and
Hiraoka, M. IL12RB2 and ABCAl genes are
associated with susceptibility to
radiation dermatitis. Clin Cancer Res, 14:
6683-9, 2008. *Corresponding author

(11) Kimura, J., Nguyen, S. T., Liu, H.,
Taira, N., Miki, Y.,* and Yoshida, K. A
functional genome-wide RNAI  screen
identifies TAF1 as a regulator for
apoptosis in response to genotoxic stress.
Nucleic Acids Res, 36: 5250-9, 2008.
*Corresponding author

(12) Komatsu, A., Nagasaki, K., Fujimori,
M., Amano, J., and Miki, Y. Identification
of novel deletion polymorphisms in breast
cancer. Int J Oncol, 33: 261-70, 2008.
(13) Nagasaki, K., and Miki, Y. Molecular
prediction of the therapeutic response to
neoadjuvant chemotherapy in breast cancer.
Breast Cancer, 15: 117-20, 2008.

(14) Nihira, K., Taira, N_, Miki, Y.,* and
Yoshida, K. TTK/Mpsl controls nuclear
targeting of c-Abl by 14-3-3-coupled
phosphorylation in response to oxidative
stress. Oncogene, 27: 7285-95, 2008.
*Corresponding author

(15) Oku, Y., Shimoji, T., Takifuji, K.,
Hotta, T., Yokoyama, S., Matsuda, K.,
Higashiguchi, T., Tominaga, T., Nasu, T.,
Tamura, K., Matsuura, M., Miyata, S., Kato,

Y., Yamaue, H., and Miki, Y.
Identification of the molecular

mechanisms for dedifferentiation at the
invasion front of colorectal cancer by a
gene expression analysis. Clin Cancer Res,
14: 7215-22, 2008.

(16) Shinagawa, H., Miki, Y.,* and Yoshida,
K. BRCAl-mediated ubiquitination inhibits
topoisomerase 1l alpha activity in
response to oxidative stress. Antioxid
Redox  Signal, 10: 939-49, 2008.
*Corresponding author

(17) Sugai, S., Satoh, Y., Komatsu, M.,
Okumura, S., Nakagawa, K., Ishikawa, Y.,
and Miki, Y. Recurrence pattern and rapid
intraoperative detection of
carcinoembryonic antigen (CEA) mRNA in
pleural lavage in patients with non-small
cell lung cancer (NSCLC). Rinsho Byori,
56: 851-7, 2008.

(18) Sugano, K., Nakamura, S., Ando, J.,
Takayama, S., Kamata, H., Sekiguchi, 1.,
Ubukata, M., Kodama, T., Arai, M., Kasumi,
F., Hirai, Y., lkeda, T., Jinno, H.,
Kitajima, M., Aoki, D., Hirasawa, A.,
Takeda, Y., Yazaki, K., Fukutomi, T.,
Kinoshita, T., Tsunematsu, R., Yoshida, T.,

lzumi, M., Umezawa, S., VYagata, H.,
Komatsu, H., Arimori, N., Matoba, N.,
Gondo, N., Yokoyama, S., and Miki, Y.
Cross-sectional analysis of germline
BRCA1 and BRCA2 mutations in Japanese
patients suspected to have hereditary
breast/ovarian cancer. Cancer Sci, 99:
1967-76, 2008.

(19) Tanaka, S., Arii, S., Yasen, M_,
Mogushi, K., Su, N. T., Zhao, C., Imoto,
1., Eishi, Y., Inazawa, J., Miki, Y., and
Tanaka, H. Aurora kinase B is a predictive
factor for the aggressive recurrence of
hepatocel lular carcinoma after curative
hepatectomy. Br J Surg, 95: 611-9, 2008.
(20) Tomiyoshi, G., Nakanishi, A_,
Takenaka, K., Yoshida, K., and Miki, Y.
Novel BRCA2-interacting protein
BJ-HCC-20A inhibits the induction of
apoptosis in response to DNA damage.
Cancer Sci, 99: 747-54, 2008.

19
@ ; ; ;

(Personalized breast cancer
therapy: recent adwanees in breast cancer
therapy tailored to individual clinical

conditions Individualized primary
chemotherapy by genetic diagnosis for
breast cancer). 68

2009 10
@ ; ; ;

(Genome wide

association study to identify genetic

marker for prediction of peripheral
neuropathy of paclitaxel treatment).

68 2009 10
(©) ; ; ;

(Molecular
characterization of human cancer stem
cells-associated breast and pancreatic

carcinoma). 68
2009 10
(O] ; ; ;
17 2009
7

(5)_ ; ; ;



2009 5
®) ; ; ;
( ).
2009 7
@) ; . Brca2  14-3-3y
15
2009
6
® ; ; ; ;
TR

(Translational research for
personalized medicine based on genome
information of cancer patients Genomic
study for response prediction of breast

cancer chemotherapy)( ). 68
2009 10
) ; ; ; ;
. 109
2009 4
(10) : : . Pim-1
RelA/p65  Ser276
NF-K B (Pim-1 kinase

controls the transcription activity of
NF-kappaB through phosphorylation of the
RelA/p65 subunit at Ser276). 68

2009 10
11 ; ; ;
; and others.
TRC CEA mRNA  CK19 mRNA
(Rapid intraoperative

detection of CEA mRNA and CK19 mRNA in the

pleural lavage of NSCLCs by the TRC method) .

68 2009
10

12) ; ;

(Comprehensive phosphoproteome
analysis during the cell cycle of Hela S3

cells). 68
2009 10
13) ; ;
hnpcc
. 17

2009 7
a4 ; ; ;

stmnl

17 2009 7

(15) ; ; ;
; ; . BRCA2- Myosin
11C complex is localized to the midbody of
cytokinesis and required the completion of
cytokinesis( )- 68
2009 10
(16) ; ; ;

(Functional
Screening for Chemo-sensitivity Related
Genes by Transfection Cell Array). 68
2009 10
an ; ; ;
; ; ; and
others.
Aurora kinase B
(Aurora kinase B addiction as a novel
molecular target in hepatocellular
carcinoma with aggressive recurrence).
68 2009 10

(18) ; ; . ATM
DYRK2 MDM2
(ATM
phosphorylation of  DYRK2 confers
resistance to ubiquitination-mediated
degradation by MDM2). 68

2009 10
19) ; ; ;
. RNA
(The
functional genome-wide RNAI  screen
identifies TAF1 as a regulator for
apoptosis in human cancer cells). 68
2009 10

http://www._tmd.ac. jp/mri/mgen/index_j.h

tml
@
MIKI YOSHIO
10281594
@
©)



