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A long ncRNA DD3 promotes cell growth by suppressing pro-apoptotic BMCC1 expression
in prostate cancer.
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The Long non-coding RNA, DD3, gene was mapped at the intron 6 within BMCC1 gene in
an opposite way. In prostate cancer cell lines, there occurred inverse regulation in BMCC1 and DD3 expres
sion. These suggested that DD3 targets BMCC1 for its expression to be decreased in prostate cancer cells.
In contrast to higher expression of DD3 in prostate cancer tissues, lower expression of BMCCl in primary p
rostate cancers in compared with corresponding normal tissues were detected by immunohistochemistry using
anti-BMCC1 antibody. In addition, we found that BMCCl is a key facilitator of mitochondrial apoptosis and
DNA damage-induced drug sensitivit¥ through AKT attenuation and associates with Bcl-2. Because DD3 knockdo
wn facilitated the reduction of cell viability and promotion of Cisplatin sensitivity through pro-apoptoti
¢ BMCC1 accumulation, we proposed that combination therapy with DD3 siRNA and Cisplatin would be of potent
ial value for treating DD3 positive aggressive prostate cancer.

BMCC1 SIRNA RNA



NGF BDNF NT-4/5

TrkA, TrkB
TrkA
TRKA
NGF
TrkB
BDNF  NT-4/5
autocrine paracrine

Nakagawara

et. al, N. Engl. J. Med., 1993; Nakagawara €t. al,
Mol. Cell. Biol., 1994
BMCC1 350kDa

COOH- BNIP2
Cdc42GAP BCH
BNIP2  BCH
Bcl-2
BMCC1 NGF
Machida et al., Oncogene,
2006 Cdc42  INK-MAP
Cdc42GAP
BMCC1 BCH Cdc42
BMCC1
BNIP2  Cdc42GAP
BNIP2  Cdc42GAP BMCC1
BMCC1
Machida et al.,
Oncogene, 2006
BMCC1 TrkA
BMCC1 NGF TrkA
BMCC1

Machida et al., Oncogene, 2006
BMCC1 DD3

non-coding RNA

non-coding RNA

DD3
4 exon
4kb ORF
non-coding RNA
DD3 BMCC1
BMCC1
non-coding RNA
Lapidot et al.,
EMBO Rep., 2006
DD3
BMCC1
@D non-coding
RNA DD3 BMCC1
BMCC1 DD3
DD3 BMCC1
DD3 BMCC1
BMCC1 DD3
SIRNA BMCC1 DD3

INK-MAP



@) BMCC1 DD3

BMCC1
HE

BMCC1 DD3

(3) DD3 BMCC1

DD3 BMCC1 non-coding
RNA DD3

BMCC1

SIRNA DD3
BMCC1

@ non-coding
RNA DD3 BMCC1

Non-coding RNA  DD3

BMCC1
LNCaP BMCC1
DD3 SIRNA
BMCC1 DD3
MRNA RT-PCR
BMCC1 BMCC1
DD3 BMCC1
MRNA
RNA
BMCC1
DD3
BMCC1 BCH
BMCC1
DD3
BMCC1

BMCC1 DD3

MTT

TUNEL
@) BMCC1 DD3
BMCC1 DD3
BMCC1
DD3 insitu
HE
(3 DD3 BMCC1
(@) DD3
sRNA BMCC1
@ non-coding
RNA  DD3 BMCC1
LNCaP
DD3 SIRNA
DD3
RT-PCR
mRNA BMCC1
BMCC1
DD3
BMCC1 mRNA
DD3 SIRNA
BMCC1
mRNA
DD3
mRNA BMCC1
DD3 BMCC1
RNA
D
DD3 BMCC1 mRNA
non-coding RNA DD3 BMCC1 mRNA

BMCC1

BMCC1 SIRNA



BMCC1

BMCC1
BMCC1
BCH C
Bcl-2
AKT
BMCC1
DNA
BMCC1
(Tatsumi et. al, )
DD3 BMCC1
LNCaP
DD3
BMCC1
DD3
DD3
DD3
2 BMCC1 DD3
BMCC1
BMCC1
BMCC1
BMCC1
DD3 mRNA insitu
BMCC1 DD3
(3 DD3 BMCC1
D, 3
LNCaP sRNA DD3
BMCC1
BMCC1
DD3
BMCC1
DD3

(Tatsumi et. al,

DD3 SIRNA

1

Daisuke Takagi, Yasutoshi Tatsumi, Tomoki
Yokochi, Atsushi Takatori, Miki Ohira,
Takehiko Kamijo, Satoshi Kondo, Yoshitaka
Fujii, and Akira Nakagawara Novel adaptor
protein Shf interacts with ALK receptor and
negatively regulates its downstream signalsin
neuroblastoma, Cancer Science

104 2013 563-572 DOI: 10.1111/cas.12115

15

Yasutoshi Tatsumi, Mohammad S. Islam,
Akira Nakagawara The scaffold protein
BMCC1 promotes apoptosis via the
mitochondrial pathway and is downregulated
in cancers. 72

2013 10 3

Mohammad S. Islam, Yasutoshi Tatsumi,
Jesmin  Akter, Akira Nakagawara
E2F1-dependent transcriptional upregulation
of proapoptotic BMCC1l in favorable
neuroblastoma. 72

2013 10 3

Mohammad Sazzadul Islam, Yasutoshi
Tatsumi, Ryo Takano, Yusuke Suenaga,
Yohko Nakamura, Akira Nakagawara,
TAp63 trans-activates the expression of
BMCC1 and promotes apoptosis in
neuroblastoma.  6th p63/p73 International
Workshop 2013 9  16-18

Mohammad Sazzadul Islam, Yasutoshi
Tatsumi, Ryo Takano, Jesmin Akter, Akira
Nakagawara E2F1-dependent Transcriptional
Regulation of Pro-apoptotic BMCC1 during
DNA Damage-induced Apoptosis. 35
2012 12 13

BMCC1,
a novel pro-apoptotic protein down-regulated
in cancers, is induced by DNA damage and
promotes mitochondrial apoptosis through
anti-apoptotic Bcl-2 proteins. 35



2012 12 11

Mohammad Sazzadul Islam, Yasutoshi
Tatsumi, Ryo Takano, Jesmin Akter, Yohko
Nakamura, Akira Nakagawara 54
2012 12
2

BMCC1, a novel protein downregulated
in cancers, binds to Bcl-2 and promotes
apoptosis through caspase-9 activation.

71 2012 9 20

Yasutoshi Tatsumi, Daisuke Takagi, Atsushi
Takatori, MIki Ohira, Takehiko Kamijo,
Satoshi Kondo, Akira Nakagawara SH2
domain containing adaptor protein Shf, a
favorable prognostic factor of neuroblastoma,
inhibits ALK-induced oncogenic signals in
neuroblastoma.  Advanced in Neuroblastoma

Research 2012 2010 6 18-21
RNA  DD3
BMCC1
70
2011 10 5
Shf
ALK ALK
70
2011 10 3
Shf
ALK ALK
20
2011 6 18
Bmec DD3
26 2010 12 18
Shf ALK

ALK
26 2010

o

@

®

12 17
large non-coding RNA
DD3  BMCC1
69
2010 9 23

DD3, a large non-coding RNA
against the pro-apoptotic BMCC1 gene, is a
candidate target for treating neuroblastoma.
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