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WFZERC R OMEEE (3%30) : Previously, it has been shown that there is no detectable circadian
rhythm in mouse embryonic stem (ES) cells and induced pluripotent stem (iPS) cells derived
from somatic cells with circadian oscillation. This suggests that cellular
differentiation has a highly correlation with organization of circadian rhythm. In this
study, I investigated whether disruption of circadian rhythm in human cancer cell lines
is correlated with its degree of malignancy. As a result, the circadian rhythmicity was
varied based on cell lines comparing with human U20S cells, osteosarcoma cell lines.
Furthermore, I examined the effect of retinoic acid treatment to the circadian rhythm
in these human glioblastoma cell lines.

AR TEHE
(BFEHAL 0 M)
B R & B
201 14E 1, 300, 000 390, 000 1, 690, 000
201 24E 1, 200, 000 360, 000 1, 560, 000
AP
AP
R
woEt 2, 500, 000 750, 000 3, 250, 000

WFZE5y B« [ty SR
BHfEOSF « AE « BREAFY (BRNES: - RBAHT)
F—TU— R BN A, KNEEEE, ES #ifY

1. WHEBHAR SO 5 | R, 2HOIFIET T ORI



boTEY ., HERCHIEZ & ORI E
BEREE R L TWAEIT TRl B

AEBBRNRHD LB Z DN TE I, HlZIE,

AL E, V7 N — s o9EE T
WX, BINEHEDS AD3EM AU A7 3 3 1% (Kubo
et al., 2006). LU TIX 1.5~1.7 155
WZ & (Hansen et al., 2001)., &HIZ, K
73 At F 7= (Schernhammer et al., 2003) .
FOVAITINEED EHMEIN TN,

—FT, T TSN L) B X
IR LT AT TS, &K
DL —EOBR AL, BS E2<ECHM
JazEY 4 A CEREE L . ZREOMIEIC
L D B EMbEEE WO | IR 7 &
OFHfEIcm L TR LD oD%
FbH, 2oL o7e—Honiiiaz [208AH
AR LRES, BA, Z OWMHIEEE O/
MHFEE - HEITTHEB NS L DI
TEN, ZOMEIE, RIERALEZ->TE
59, MRy ~—h—DORETH TX
TWRWVWORBIRTH S, LoLaens, &
PRI ClE, BB ARE— MR AHIZE O 5
N5 Z LN THY . SLEOERWE DIF
FIRBZ OGBS, (BHETHR D ARTH
HZLITEFBLE o TS, fEo T, DA
Ja T, ZOMIMMLEEZMD Z &%, RET
HET, IEHICEETHD,

I, NAKEAS (2010) 1F, HHWD
DRI ZVED Z LN CTx D IRMEE: (BS) Hja
23, BRI /3T DIl FE TR RERE A%
T HZ b W, MbS oMl G, ES
RS T M 2 o N T REMER (iPS)
M ZED U X NIMA D EERL, M
Mo bz AT RIS ERE T 5 & IRNREER S AT
W Gt S s Z EEBHL NI L
7= (Yagita et al., PNAS 2010),

2T AFETIR. RoOEHIIRTH D ES
RS ARNEFEED Y XA E G A TN D
ERBRIC, BEMEE O BRI 0S ARIIEE
EL RNIFNEL L TW D O REET 5,

2. WHEOHM

ARWFFEClI R EAIECTH D ES Miflan,
RNKEEED U XL Z LA TR O & [FRER
W2, EEEO WK BN AMIIE S, K
WNHEFEFNTERL L CWA OB LN T 5, 2
DWFFENT LV | RNIFRF OIS, 23 A
JADEMEE 2R D —D>DOFIEIZ/R D 2, &5
(2. RNEERHIZ AL ORI A 23 AU 2 5 8
7= 153 - 384 ORAREMEO R DI
HAREVEDR B D,

3. WD Ik

BREEOSMEEDE S & MBRBIFEEIC
BT, RARFRTOEKE 2 ERE Y 714
A LFIA A= TETHRAT, BIFE
ERAMIEREGEOR T, b EETTRAR
DIEE E Vb Tn 5,

RNEEZF DSRE R SN & & 5 I3 G T
T. REFENLREBLETFDO—2TH 5 Bnall D7
0E—X =D FIRIZ, RY VORISR T
V72T —F] OBLETEME LD %M
FENZE AN Uz, ZR0E 72 3B ark 2 /B4 5
72D, AXHD ST VAR _R—ZADFE
By Z—% R, 7 DMTHBRIANLT, &
DIENDIRIFI L - TERNERFH 2MERE L T
WDHIE L, #EEHIC U X AT 21T - 72,
FEIHEITIL, SR L~V TO RIS
BIEWCMA T, TV RN AFNA A=V
PAPAEE LV200 2 HWC, 1ML~ 1ol X
LRAT B AT 2 72,

WIZ, RILVELTHY EX I AREIEY
THLHDHVTF /A VEBELEZ Z 5 OMiE
WX LTC, R Y RAMIEEIT o2, LT/
A UBRIX, Mia b, MR S E B oIk,
FLEETAR = R ERETHEA KD
B<HMBNTEY, inAKE LTHIRES
NTnWaHL0TH S,

4. WrIERLE

(1) ¥FEFEOBHFMICBNT, AU XA
TERE 2 i ~7-, BT HEEEE RV T-2H
Ja LUV DEEL LA CCD 1 A T L SRS &
AV R ) DR PRI R -k =S i N SR A
L7z, VALEEZERTDHDITIE, AT
N VARERT 24T o T2, & OFEF:, 5 HIE (U208
Mz W=, R Y R aZ e LT
HRPTHWSLN TS E FOMIN, X 1E)
W, B MERBIEE CIX, K& ELNT
WARIIEEE NS, B F D ELAL TV 22 Wl RE
FTRATHDZ EnbhoTz,

X 1 (A) USTMG i, (B)T98G fifid, (C) U251
Aifc, (D) A172 MEpa, (E)U20S fifu, K&+
HEE AW 2L LVOBIET — 4,
FEHEEIX, 20 7312 1 ERAE L7,

(A)

usTMG
B00000

E00000
400000

200000

Bioluminescence, Pmbmal1:uc (cps)

o T T T T T
o 24 48 T2 96 120 144

Time (h)



(B)

5 T9BG
&
& 40000
E
hal o
ng 35000 FAY
[
r-] R
£ 30000 Y
@ / \f\/
8 25000 p;
c 9
8 L
2 20000{: {
c v
z 0 24 48 72 95 120 144
Time (h)
& U251
8
o 250000
a
:gj 200000
£ 150000 V4
& /
& 100000 i
2
2
@ 50000
2
E 0
E 1 v T T T v
3 0 24 48 72 95 120 144
Time (k)
= A1T2
3
8
o 50000
2
= 40000 /
£
€ 30000
o
£ 20000
2
£ 10000
2
g 0
s '
s 0 24 48 72 965 120 144
@ Tirne (h)
= U208
g so0
3 o
Z w0 ~ ;_f. "
13 % H 3
£ sy F
= i
g 200
&
]
g 100
E
3 0
E 1
@ 0 24 48 72 %6 120
Time (h)

(2) Wiz, WARFHEENEE IR TV
ZEDRHOLMNE o B PRBIEEIZ, L
F A UiEERS L CTobFE ATV, BEH
e RERE N EIE T 20 E 9 MEBE LT, &
B H U X AEEFHMET 5 7-Dic, AL
7 RN EAT o7 (K2),

2 (A) U251 ff, (B)A172 HHfa. (C) USTMG
a2 EHT-TWD), EHEEE 2 Hv
TR L~V OBEET — %, FIEHIE X,
20 53 L [RAIE L7z, BB RAE IR LT
) A VBB A AT T

Y

uz251

0 24 48 72 86 12
Time (h)

Bioluminescence, Pmbmai1:1uc (cps)

(B)
7 A172
g
o
2
g
=
£
o
g
<
3
2
<
£
E] T T T 1
g 24 48 72 96 120
Time (h)
(C)
UgTMG

a 24 48 2 86 120

Bioluminescence, Pmbmal1:uc (cps)

Time (h)

usTMG

Bioluminescence, Pmbmal1:uc (cps)

T T T 1
24 48 2 96 120

Time (h)

VF A BRI L0 . BER U XAy
DREL RoTMERBIFEAE L, Lo,
NS OMIBERRITIE 23 D700, R Y
AL ERTEXLEZEITRVEEIERD
D (K20, BROMRITITS B2 DREN
WETH D,

5. FreRFinLE
(WFFef . WFges 88 R ONEHEAFTE 4 1o
LR

(FERER) G2 M)

@ Yasuhiro Umemura  “Effect of cellular
reprogramming factors on circadian
molecular oscillation in mammals.”
Society of Research on Biological
Rhythm, 2012 45 H 16 H~2012 4£5 A
25 H, Sandestin Golf and Beach Resort
Destin (Florida, America)

@ Yasuhiro Umemura “Effect of cellular

reprogramming factors on circadian
molecular oscillation in mammals.”
HAEEFE A #4s, 2012 429 H 15 H~
2012 9 H 16 H, JbiRE K7 A
i (kB AL )



6. WFZTkAAK

(D) W iERE

At Bl (Umemura Yasuhiro)
AL ERN R - RFFSER - Bh#
TFgeE & H 40612734

(2) WFge sz
« )

MeE T

(3) BN T
C )

WeE &



