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é novel mechanism of breast carcinogenesis caused by transcription-coupled DNA
amage
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The occurrence of sporadic breast cancers is involved in long-term exposure of
estrogen, which induces DNA damages in the epithelial cells of mammary glands. Estrogen stimulation
induced rigorous DNA damages in ganp-depleted MCF7, sug%esting that these damages is asoociated with
abnormal development of mammary glands in mammary-specific ganp-deficient mice. GANP may be a tumor
suppressive factor in mammary gland epithelia. Accordingly, it has been proved that low expression of
GANP is an indicator of poor patients® prognosis in sporadic breast cancers.

DNA



1 DNA
Brcal Brca2
DNA
caretaker
DNA
DNA
DNA
2 DNA
DNA
DNA
mRNA
Aguilera &
Gomez-Gonzalez, Nat. Rev. Genet., 2008
MRNA
SAC3 Thpl Susl
TREX2
DNA
DNA
DNA
MRNA
DNA
3 GANP
germinal center-associated nuclear

protein GANP

GANP  210-kDa
mRNA SAC3
Kuwahara et al., Blood, 2000;
PNAS, 2001; PNAS, 2004
GANP DNA

Yoshida et al., Genes Cells, 2007
GANP  Shugoshin-1 mRNA
Okamoto et al., Genes Cells, 2010
GANP SAC3
DNA

ganp 12
ganp

30

GANP

GANP

ganp
wap-cre ganp™'™
GANP C57BL/6
wap
35
80
ganp
1
GANP
ganp/ gfp
GFP
GANP
2 DNA
wap-cre-ganp™™
GANP
1
3 GANP
ganp mRNA
ganp
ganp
21 Loss of
heterozygosity
ganp
GANP
GANP
invitro
4 GANP
GANP mRNA
GANP
DNA

1 GANP




GANP
GANP
(
)
wap-cre-ganp™™
GANP
ganp/ gfp
GFP
GANP
2 DNA
Brcal DNA
DNA
Brcal
DNA
wap-cre-ganp™™
wap
1
H-E
Ki67  PCNA
GANP TREX2
SAC3 TREX2
Thpl
Pcid2
Pcid2 GANP MAD2 mRNA
B Pcid2
B
DNA
wap-cre
PeidZ"n
Pcid2 wap-cre-ganp™™

GANP

92

GANP
GANP
ganp mRNA
PCR GANP
ganp mRNA
ganp
ganp 21
Loss of
heterozygosity ganp
GANP
GANP
invitro
4 GANP
C57BL/6 GANP
30
GANP
Breal
p53
GANP
DNA
MCF7
ganp GANP
MRNA
RNA
GANP
HAT
ganp cDNA HAT
A HAT
MCF7
1 GANP
GANP
(
) GANP
MCF7
GANP
GANP
GANP
MCF7
GANP
MCF7



GANP
ganp/ gfp
in vitro GANP
GANP
2
DNA
GANP
@
1
GANP
Ki67
ganp
MCF7
TUNEL
GANP
GANP TREX2
PCID2
PCID2
26
GANP
3 GANP
92 GANP
GANP
416
GANP
ganp mRNA
PCR ganp mRNA
GANP
ganp mRNA
40 ganp
MRNA 25
ganp
GANP
4 GANP
MCF7 ganp GANP
MRNA

ganp mRNA
PCR
BRCA2
GANP  BRCA2 mRNA
ganp
BRCAZ mRNA
BRCA2

BRCA2 mRNA GANP

Kitabatake, M., Soma, M., Zhang, T.,

Kuwahara, K., Fukushima, Y., Nojima, T.,

Kitamura, D. & Sakaguchi, N. JNK
regulatory molecule G5PR induces IgG
autoantibody- producing plasmablasts from
peritoneal Bla cells. J. [Immunol.
194:1480-1488 (2015).

Goto, H., Kojima, Y., Matsuda, K.,
Kariya, R., Taura, M., Kuwahara, K., Nagai,
H., Katano, H. & Okada S. Efficacy of
anti-CD47 antibody-mediated phagocytosis
with macrophages against primary effusion
lymphoma. Eur. J. Cancer 50:1836-1846
(2014).

Ye, B., Dai, Z., Liu, B., Wang, R., Yang,
X., Huang, G., Wang, S., Xia, P., Kuwahara,
K., Sakaguchi, N. & Fan, Z. Pcid2
inactivates developmental genes in human
and mouse embryonic stem cells to sustain
their pluripotency by modulation of Eidl
stability. Stem Cells 32:623-635 (2014).

Ogiwara, H., Yasui, F., Munekata, K.,
Takagi-Kamiya, A., Munakata, T., Nomura,
N., Shibasaki, F., Kuwahara, K., Sakaguchi,
N., Sakoda, Y., Kida, H. & Kohara, M.
Histopathological evaluation of the
diversity of cells susceptible to H5N1
virulent avian influenza virus. Am. J.
Pathol. 184:171-183 (2014).

Rezano A., Kuwahara, K.,
Ibusuki-Yamamoto, M., Kitabatake, M.,
Moolthiya, P., Phimsen, S., Suda, T., Tone,
S., Yamamoto, Y., lwase, H. & Sakaguchi,
N. Breast cancers with high DSS1
expression that potentially maintains
BRCA2 stability show poor prognosis in the
relapse-free survival. BWC Cancer 13:562
(2013).

Sakurai A., Takayama, K., Nomura, N.,
Munakata, T., Yamamoto, N., Tamura, T.,
Yamada, J., Hashimoto, M., Kuwahara, K.,
Okamatsu, M., Sakoda, Y., Suda, Y.,



Kobayashi, Y., Sakaguchi, N., Kida, H.,
Kohara, M. & Shibasaki, F. Broad-spectrum
detection of H5 subtype influenza A
viruses with a new  fluorescent
immunochromatography system. PLoS One
8:e76753 (2013).

Silsirivanit, A_, Araki, N., Wongkham,
C., Vaeteewoottacharn, K., Pairojkul, C.,
Kuwahara, K., Narimatsu, Y., Sawaki, H.,
Narimatsu, H., Okada, S., Sakaguchi, N. &
Wongkham, S. CA-S27: A novel Lewis A
associated carbohydrate epitope is
diagnostic and prognostic for
cholangiocarcinoma. Cancer Sci.
104:1278-1284 (2013).

Saito, K., Takigawa, N., Ohtani, N.,
lioka, H., Tomita, Y., Ueda, R., Fukuoka,
J., Kuwahara, K., Ichihara, E., Kiura, K.
& Kondo, E. Anti-tumor impact of pl14™ on
gefitinib-resistant non-small cell lung
cancers. Mol. Cancer Ther. 12:1-13 (2013).

Kuwahara, K., Nakaya, T., Phimsen, S.,
Toda, T., Kitabatake, M., Kaji, T.,
Takemori, T., Watanabe, T. & Sakaguchi, N.
Lyn signaling to upregulate GANP 1is
critical for the survival of high-affinity
B cells in germinal centers of lymphoid
organs. J. Immunol. 189:3472-3479 (2012).

Kitabatake, M., Toda, T., Kuwahara, K.,
lgarashi, H., Ohtsuji, M., Tsurui, H.,
Hirose, S. & Sakaguchi, N. Transgenic
overexpression of G5PR that is normally
augmented in centrocytes impairs the
enrichment of high-affinity Ag-specific B
cells, increases peritoneal B-la cells,
and induces autoimmunity in aged female
mice. J. [Immunol. 189:1193-1201 (2012).

Phimsen, S., Kuwahara, K., Nakaya, T.,
Ohta, K., Suda, T., Rezano, A., Kitabatake,
M., Vaeteewoottacharn, K., Okada, S., Tone,
S & Sakaguchi, N. Selective cell death of
p53-insufficient cancer cells is induced
by knockdown of the mRNA export molecule
GANP. Apoptosis 17:679-690 (2012).

Toda,T., Kuwahara, K., Kondo, N.,
Matsuda, Z., Maeda, Y., Maeda, K. &
Sakaguchi, N. Dynamic appearance of
antigenic epitopes effective for viral
neutralization during membrane fusion
initiated by interactions between HIV-1
envelope proteins and CD4/CXCR4.
Immunobiology 217:864-872 (2012)

DSS1 BRCA2

73 2014 9

26
Kazuhiko Kuwahara. The role of
mammal ian TREX2 complex in sporadic breast
cancers. The 3™ Bandung International
Biomolecular Medicine Conference (BIBMC)
2014. Sept. 18, 2014. Bandung (Indonesia).

BRCA2
DSS1
18
2014 6 27
TKP

Mammalian Leng8 carrying a Sac3/GANP
homologous region upregulated in germinal
center B cells is involved in regulation
of BCR-mediated proliferation. 42

2013 12 13
TREX2 72
2013 10 4
mRNA GANP
17
2013 6 14

Lyn-mediated

signaling to GANP upregulation is

essential for persistence of
high-affinity antigen-specific B-cells
during immune response. 41
2012 12 5
Ganp siRNA  p53
71
2012 9 20
siGanp p53
2012
6 28 16
2013
pp59-67



2012-278228
2012 12 20

http://ww_pref.aichi.jp/cancer-center/
ri/01bumon/05shuyo_meneki/index._html

€Y
KUWAHARA KAZUHIKO

10263469



