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(ATF4) 1%, BB FIcko T3 Figure 2. Different oncogenic phenotypes of Per2™™ and Bmall™ '~ cells after
introduction of H-Ras'~ and SL4OLT. A, Anchorage-independent growth of

fﬁ AR ﬁ%” ﬁﬂ S T %)%E BIRFDOE wild-type, Peer/m, and Bmall~ '~ cells after the concomitant introduction of

, H-rasV12 and SV40LT. Cells infected with oncogenes were subjected to a soft-agar

DOTHY , il H@, e ﬂﬁ T+ ThH D colony assay, and their colony formation and viability were assessed 14 days after
seeding. Control cells were infected with mock vectors. Left panels show

16Ink4a 19Arf DI % | representative microscopic photographs of colony-formation in each type of cells.
P » P e E ﬁﬂﬁﬂ—a— The scale bars indicate 100 pm. Right panel shows viability of cells. Values are
- N S shown as means + S.E. (n = 3-6). Mean values of mock-transfected wild-type cells
HIEBMBENTND o M /‘/@{B were set at 1.0. ##, P < 0.01 significantly different from the mock-transfected group.
¥k P < 0.01 significantly different from oncogene-transfected wild-type and

~ - 4 N > m/m m/m
%ODJ;EFJ\GL &0 AR S LY Per2™™ cells. B, Tumor formation by oncogene-introduced wild-type, Per2 , or

Bmall™~ cells. Equal numbers of cells (SXIO() cells) were implanted into the dorsal

Per2mm 'ﬂﬂﬂ/—‘] 13 ATF4 0)%\%{/%73) air sacs of NOD/SCID mice. Values are means = S.E. (n = 4). ** P <0.01; *, P <
0.05 significantly different from the other groups at the corresponding time points.
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Figure 3. Induction of cellular senescence in oncogene-introduced Bmall

N EETFESEZEZ A, pRb D cells. P-Gal staining of wild-type, Per2™", or Bmall ' cells infected with
H-ras ~ and SV4OLT. Arrows in the microscopic photograph indicate
WY U IRBED R DR B A, B-gal-positive cells. The scale bars indicate 50 pm. Values are means + S.E. (n =

3). ** P <0.01 significantly different from other oncogene-introduced cells.



e IR IEBERE IR L=, —J7, Bmall™/~

AALIZ ATF4 Zogfi| B BLS 7225, pl6INK4a

DFEBLA & pRb DY AR BE DTN E Y,

G AR AT PR FERE D TLES R BT,
INBHORE RN, B A K EH5 7 OB A
T Th% Per2 OREREAN ML TIX, BNABIST
DFNIZLY ATF4 e E S, MELR 1 TH
% pl6inkda <> pl9Arf OFBIIHISNHZLITK
DRI DB AL MR ESND LB 2 DTz,
AR T AEALTH, ATF4 2%i%

— )5, BERER FTH2 Bmall DOHE
XY, pléinkda <° ploArf OFEBLME F HIZ EF- L Clla s &
LS, MR A U TR B 2R 3~ 2 E 3B Bl

&5 &
N

D
¥ %

Disruption of transcriptional Disruption of transcriptional
repressorfunction activator function
COTR) - b G
258 8BS
\ P ., 'y 5

p16INK4a (1), p19ARF ()
Neoplasmic transformation

p16INK4z (1), p19ARF (1)
Cellular senescence

Figure 4. Possible mechanisms for the promotion of
oncogenicity by disruptions in the molecular circadian clock.
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Figure 5. Down-regulation of ALDH3AI1 relieves the resistance

of oncogene-transformed per2™" cells against
chemotherapeutic drugs. Effects of chemotherapeutic drugs on

viability of Aldh3al down-regulated neoplastic Per2™" cells. Cell
viability was assessed 48 h after the initiation of drug treatment.
Values shown means with S.D. (n=3-4). **P < 0.01, *P < 0.05
significantly different from wild-type cells. P < 0.01, ‘P < 0.05
significantly different from control shRNA-transfected neoplastic

Per2™™ cells (Per2™"™ Control shRNA).
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Figure 6. Difference in the oncogenic malignancy of Per2m " and Bmall
V12

cells after introduction of H-Ras  and SL40LT.
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