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Development of mice model of breast cancer with abnormal clock

Okamura, Hitoshi
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Circadian clock oscillating machinery exists virtually in all cells of the body,
linking its intimate relationship to basic metabolism. Accumulating epidemiological and genetic evidence
indicates that the disruption of circadian rhythms might be directly linked to cancer. We developed a
Breast Cancer Clock Gene Genetically Engineered Mice 1 (BCCM1) by the mice screening in clock gene
mutated animals. Here we analyzed the development and progress of breast cancer in this animal model.
Breast cancer was developed only in females and not in males. Transcriptome analysis of this tumor
suggests that the BCCM1 mouse is in precancerous stage for a long time.



24
biological
clock
21
Stevens
Epidemiology 2005
Haldorse IntJ

Epidemiol 2001

Hansen Epidemiology 2001

Kubo et al. Am J Epidemiol.2006

Lis Integr Cancer Ther,
2003
Levi
Levi, Lancet Oncol, 2001
Naure 1997 Cell 1997
Science 1999,
2001

Nature 2001;
Science 2003a

G2—M Weel

Science 2003b
Cry-null

cMyc DNA

Breast Cancer Clock
Gene Genetically Engineered Mouse 1

(BCCM1)

P53
BCCM1
BCCM1
16
Preliminary
BCCM1
BCCM1 10
20 Weaning 30
Weaning 60 90
120 2 16
12
BCCM1
DNA
BCCM1
BCCM1

16



BCCM1

BCCM1 BCCM1

PPAR-gamma
recepter progesterone recepter
PPAR-gamma

BCCM1

T B

epigenetic

WEE1 DNA
ATR/ATM CHK1 CHK2 p53
SIRT1 c-Myc
C/EBP

cis—element E-box D-box RORE

ccg

ccg

70

M
CyclinBl Cdc2 Weel
M
Weel
E-box CLOCK/BMAL1
WEE1 CDC2
1 WEE1
M

Cryl/Cry2

ceg S G1

Mdm2 DNA
Gadd4b5a

CyclinD1 p53
ceg
DNA

ATR/ATM
PER2 CRY2

TIMELESS PER1

DNA
DNA
PER

Rev—erba
HDAC3

NAD
SIRT1 BAML1
NAD
BMAL1
BMAL1 NAMPT

NAMPT

NAD SIRT1

SIRT1  PER2

SIRT1  p53
SIRT1 DNA

Weel
ccg
dysregulation
ATR/ATM
DNA

c-Myc
CLOCK/BMAL1
Fu et a. Cell 2002 Lee
2010
§
/AP-1/c-Myc
Per2

AP-1
Cyclin D1
Fu et al. Cell 2005

SCN
Levi Filipski et al.
Am. J. Physiol. Regul. Integr. Comp.
Physiol., 2004
SCN



2015

Per2
bZIP
C/EBP
Gerry et al. Integr. Cancer
Ther.,2009 Per2
C/EBP
Per
(Gerry et al. Oncogene 2007
BCCM1
1
MSD
41
380-381
1
BMB2015
2015/12/3
0
o 0

eY)
OKAMURA HITOSHI

60158813

(2)

(3



