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In the somatic cells of humans, the telomere repeats have been proposed to provide each cell with a counting mechanism
that helps prevent the unlimited proliferation of wayward cells in adult tissues. According to this idea, somatic cells are born
with a full complement of telomeric repeats; howevwr, the telomerase enzyme, hTERT, is turned off in a tissue like the
skin, so that each time a cell divides, it loses 50-100 nucleotides from each of its telomeres. After many cell generations, the
descendent cells will inherit defective chromosomes and consequently will withdraw permanently from the cell cycle and
cease dividing-a process called replicative cell senescence. In theory, such a mechanism could provide a safeguard against the
uncontrolled cell proliferation of abnormal cells in somatic tissues.

The idea that telomere length acts as a “measuring stick” to count cell division and thereby regulate the cell’ s life time
has been tested in several ways. For certain types of human cells grown in tissue culture, the experimental results support
the theory. However, the molecular mechanism of replicative cell senescence remains unknown. To investigate this process,
we tried to identify new genes, those are involved in the process of replicative cell senescence by the method using ribozyme
library. In addition, we examined the transcriptional regulation of hTERT, a human telomerase enzyme. hTERT expression
is regulated by the methylation status of its promoter region. To express the TERT, the promoter region should be
hypermethylated. In contrast, in somatic cells, the promoter region of TERT is hypomethylated to inhibit the expression of

TERT gene. Therefore, we tried to examine the regulation mechanism for DNA methylation and demethylation.
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Waftk)2&el. £9. DNA B X F UL RBD 5N
HRlatkERETHZ & & L7z,

2.2.1 EBMIL2EGEFORBICEK DB X FILEFEE

20034E3 A2 A T Y ¥ /8kCTIX IL-2 B{ET- 70 E
— =2 X D BEAF VAL L, IL-2 D5 WA E 5 &
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L. 512, Bisulfite # VT2 FUALIREE % Beid L 72
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=7 L. Ehx FOMIAC transfection 36 2 12Xk > T, il
AFIMEDHESINL Z L (nature 371435194). 72, FOMI
faoMushtiE & APRT #{znf 1o 2 7 )V 1L DNA fragment
RSB LIZE ST, FAF U EENSLZ E 2L
WZL7z (Cell 86, 709, 1996), # 2T, oD F— % OFIME
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24Kb D 4 50D CpG IFFHA FIMALL T 5B 2 L% S
NTwb, —J, BHLTWARWHEETIX TAT #z1 L
WD CpGIEAFMEL TV A Z LAt INTw5b, T2,
T Z vaavFaqd FIZX ) ZOHEBOB X F )V
{LZHFETXLERESNTNS, 22T 7. Bisulfite
EHOWCEBICZVaanF a4 F (Dexamethasone) T,
Bl X FIVALDSTHE S D H &) D OMi #4717 - 720 Dex
10~ ™M T 24 R ALER L 7274, Bisulfite sequence %177 - 720
KIZ. TAT #EFD Dex (2 & BBiA FIALBG 2 BEHIZ B b
STWBENPE) EME L72s €YY mimosine &\ 9)
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HifE % Mimosine[0.5omM] MLEL % 12 REAT >, HHLE Y
% Gl IR ST, Hiv T dex[107" M L % 12
BE4T o 720 D, Bisulfite sequencing ¥:% H\W T,
AFIWALIRMZ A7z B, Lo FERIZ. BrdU
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RY 7 A= ONhahol, RIFRBEIHOREW
FRELT, VAL LT74 77 —DWME L) RK¥FA L
2& 55 =7y bOYUIMBIFROKEINEZONL 2D, &
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By L72h o, HEHEIT L D CpG ki x F M LIRETH
72 FEZBNL, TOMBEM ST, A F IV LEEED
WRIIIT R W E W L7ze £72. in vitro O X F V1L
PR E R 2 Ty Jurkat M o MIH i o i 2
FOVALTEE & W L7245 W T BE 2 B 2 - VAL is ik
Jurkat MEREAIE AN IIAFE L R WS LS 2 e e 5 72,
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B X FILEEEE

Cedar & & F 572 < [i] U9EER% % v C teratocarcinoma
H3k o FO KL T, APRT BIZ T O R F MALAEE S
N DPE»%WE L7z, plasmid 12 CpG &t APRT #&
ZF EiD 25Kb #%77u—=r 7L, Th% FOfa
I transfection $5 2 12X 5T, BAFMEAHFES R
52k, F72. FOMBLoOMBLImIN & APRT 5T Rk
D A F WAL DNA fragment & Z 38562 EI2L - T,
BiAFNALS D Z & % RO ERR % W THERL 72,
L2 L7256, FERBIZ Bisulfite PCR 47\ sequence %
TARTHABE, PAFMEEFESN T Lh ol ML
DFERD 5, Ceder 5D Nature & Cell 3 FERFEAE D RIE
TAFIEDTELE SN2 X ISR AT TH S L okl
WICE o720 FOMBIANTHL A F AL % & v ) il
W EBERELOT—T 147727 FTHY, FETIEE WY,
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FHLo TAT #5113, dex UHIZ X » THEIZ T
AR FEE NS Z &% RT-PCR THERR L 720 IZ TAT
BT 7THE—Y —DXFIVALIREEZ A 5 72, Bisulfite
sequencing PCR #1T» 72, ZOHi%. CpG 3-5 Tl dex
MUELHTIE 65% A F VAL L Tz, ALEifg 2 71kl 4
% NEWMDLT2e SOZERNS, dex WHLZ L > T TAT
BET7OE—7 —OBAF ML FEINL Z LA S
otz (Fig. 1 Ao £2T. ZORAF VALY
RAFI 0 &9 e B 72002, MR o [F 3 2 i L.
dex LIZ X B A F MALFFEEZ T - 720 ZDHEE. CpG
35 Tl dex HLIZ X O, BEAF ML FE SN2 2D
ZEND, A FIVALDEEARAA I T3 % < B b
RS & 5 Z LAsiE s/ (Fig. 1 B)o
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Fig. 1
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