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FHEEMBEIIBIT27 027 —PEEBLITFOo X 7ENENES

ERREEFREFEMINBEE—FE (BT 50 g
FIRRED AFEET IR BT RIS LR ST R (EF - 318 “HMERD)
® X F H

T O XTIIGEEAERICEET 5 5 TTAGGG-3 D 6 3 # HAM A L T2 VELEFITH 2. MBS RTZERL
ETFHATRIEXFIZERL, FEEOREEFEONARTLRE TS, TUAT—FYEATURAT R HESEIBETHD
ZDOEWFREBUC L > TF O X 7TEMBICE D) REEFLEMFERENLZ LItk s, BB EUEOBEBIIBVTEL T
OX7—EEEFRESNTVED, EFABOZNEEO TRY, 7oA —VFElB LT oA TRENEFEOREL O
BEYEIC DV TIRBMERA IS STV B4, BRI IC OV TERBEOADE . AT, J/ MRS B
A70AT—EiEtE, FuATRZHEL, MAREZNET THRF, NEF, 7, G55, BIREE, Vo o5 e,
MBR M, SMUE, ORISR LOoBBRERE L. S5 UMEREOBENTF IR T —FiESEFHEL, HEOR s ) —
SV IRELE LCOFHEERE L. 7025 —PiEHII TRAPeze Telomerase Detection Kit % V7= +F v 7 (telomeric
repeat amplification protocol, TRAP) {ETCHllE L, FEEIL L THAYF O X 5 — EiE M (total product generated, TPG) % &
Liz. 7uix7RiE, 70X 7HEENZ 70 —-7& LadF ke BvCllE L. Je/0s 30 B #E 41#% 106 51 e 75 ]
(70.8%), PAEVEMAMESHIR 16 (20.0%) #7025 —CHEEBHETH - 724%, BHEEEIHERZE 2500 RETSH - 7.
—73, FEANIRLATE MO TPG 13 40.1 = 100 AT, BEEERIAEMEIL0.048+0.082 Hhr , AKEMEMEL GH) 130135+
0.078 BAL TH Y, FEAMILAIEAED TPG IS EEIMME, SEMMERIC L LEBRICSEER L (0<0.01). FEAMRiR
MBI BT B AT - CIEEEEREBRFEENERTFLEOMERED O Eh o7, LA LENLTPGEE THTF L
DB DWTIE, T2EMIETUES I L TPGEFEEILE < (p<0.01), T 34MEFIITIREMICH LEVERIZH - 7
©=0.06). TPGEL NEF & IZMHB L ah o7z, HWHINIITHESC L L TE, T-VHEA?STPGHEE RTHEAIZH -
7 (p=0.06). F 7ML & TPG & OB %D o 7228, KRR EGEGIEREGICE L TPG A H B2 SE LR L7 (p<0.05).
MBI HLE L TPGEOMMBEEAL L, RELEFICBVTH, BMMLEEIESEH K LAZE BB T LA
(p<0.05). ¥ 7-HESBHER L TPGEL OEICIAE R EORME %307 (p0.01). FMEREES B0 T O X 78X, BEE
FIGHAI L U CIERFIAT83 B 9B (10.8%), EMBIAT17H] (20.5%), AEBIAETIH (68.7%) TH -7z, 70 2 F—EiEHID
DVTETEXT7RERFTIIERS, AR LEEIEVTPGHELZARLL. LaL, FOXATPHFEEL2DFO AT
—CEEREOE S R &, 72, MBERE240F 146 (58.3%) THEEDT O A7 —BiEMUIFBETH 7. 512
ERMEETr A 1-IITHo /2186 9H) (50.0%) 27T AT —CiESBETH 7. D EOEREL Y, fiEgos o
T — CIEEIZES OB AR R E HMMSAOBREE L b ITHIITA 2 &, FOATEOMIFIZIRT O 2T — ViR LI O
DFETAHIENRBENT:, FAMEEFEOEEDT O AT —EiEHONERIFEOA 7 ) -2 VB LTCHHTH A
ZE DS TR R L,

Key words non-small cell lung cancer, telomere, telomerase, TRAP assay

TOXATIE, REAROKRIIHEET S TTAGGG D6 b DY
BLEFITHY, & M EaATEMI0KbOESEETAH.
FLsrZiz > DNABBEOBERTF O ATEHEORES L
D, 4-6 KbiZE 5 & e AR E IR EARE & %4 0 #1358
BT 52, LdoT, 7RATOMERES 22VHIET
W, 7OXAT7TRICL o TREDBEIRAECEND I LIRS,
THAZ—EE 7O A TENZHE L L TRBRAERKOT T A
TEEE, BNTAUEERETHL. FuLT-EORHE

FR114F 6 A 14 BRAF, PRI 7 A 21 HZH

AL CRIFE S HTES A 7 0 A 7 BEHEAEE & hiud, #
RO L WML BIFTA I L1225 ¢ MO
&, MO TEHCEEREL b DEEHIEEY 7 O 25— il
RS, EFGMRIGEEEEE LAWY, oL O
BOBHEMIIBVTFOAS —EEUNERIIETLTwA S
ENHEINTWAEY Y, 5025 —EiFto R Pk
FETIE50% %, B, KREEY, WEEY, 89 CI38595% T
5.

Abbreviations : TRAP, telomeric repeat amplification protocol; TPG, total product generated; TNM, the tumor-

node-metastasis stage
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HifE 2 BV T IR/ BB E T 78-84 % 'V'2, /NIREIE T
100%™ DEFITTF T X5 —EiFEIBRThHo - LRESN
Twh, FURAT—VFERPTF A 7EOELEBOEERRE
IZ2WTIE, BEBRAICHIE SN TVAD, FIZHiBiconT
BABOERS W, BIZIEFuxT —EEREROTRED
MBI L CHiyama 5™ 13, 70 X5 - PiEROBWEET
EFPHRVBOEAND D EBERTVS, F72Yashima 59 17,
Wi LERBEOT T AT —EiEEE, #TEICENS LKET
HolBELTWS, —F, 705 —LikHe FRIIHE
LZwew)HE"yds, Fur7RICELTY, Fux7
ROBLDASNBEFIITFERATH 2 L) HEDO L
BE L 2w ED 2% 5,

g/, rFORAT—-EDORNAIYF—% >} (human
telomerase RNA component, TERC) (23355 F7 » FX A4 )
TIX7LAFFERIGSELIEICEY, v MEHRECHM
BRICBWTT O A7 —BIHEEI IR SR, € 6IHiEmd i
flENZEVIMELHN D, LI nTFars—EERE
EWEPRERCHCONIWRE S L, TU 25— FiEg
EROMBERFRE L OMBHETHELMITAIZ LR, FOAT—
YIHEWEIC L 2 BEBESERR SR TS &) 22Tl 5
—BIbd %A, TRAT - BEEFFEEBTERICREL,
EFEBTREEASTREERZVEWI BE,IS, FOXS
—CEEOREIEBORBUTIC b ERTHAZ EbEFEN
5.

KEFETIE, FEAARBIRHERO T o 2T —EiEkL 7 2
TEREZHEL, T, NEF, {5, M85, SREE, )oxs
HRE, WIEREOFE HOEEREOBRIZIOVWTHREL
7o. FREE B X CENBEEOEREROT O X T — PGk
ZMEL, MBOR 7 ) -2 FREL LTOFAMERETL
7=,

HRBLUFHE

I. {EF#mEaR UK

1. HBENEES L U F D&M,

b MEEREAHEHRHCT-15 % ER6 cm D ¥ v — LN TH
L7, BEEEIC X RPMI-1640 554 (Gibeo, Grand island, USA)
W2 VGBI (Gibeo), 100BLAT/mIR=3) ¥ (T RAEINA
A, /), 100pug/mlAMLT ML Yy (ARENLF) FIR
MU7=b DML =, B, 5% - BbREBROKE
BEBNICBWC3TTTHERL, MBS MRE
PBSIZ T2l %EH#H, M) S EDTA [0.05% k) S5 >
(Sigma, St. Louis, USA), 0.53 mM EDTA (RIGiisE, XK 1 T
PRI, #OfE, PBSICCT—[EHkE%1T> 7. ML S8l
ATV ERT 2 ET—80CTHREL .

2. Mk

19964E 10 B4 5 199846 A £ TI2, SIRKEESIE—/
FAE R 2 TR & N7 B SSMIe/ NER 2 106 B8 X OV
MR ESHEX R E Lz, WEFR M LEmEE T s n
Twizv, WHEEROMBNIE B 7550, 316, FE#id25-
90 (FH66.62F), MMINIIMRAE656], RFELEM3ILIH, K
MIEE6R, RBFELERABITH -7, TNM (the tumor-
node-metastasis stage, TNM) 20) 341230 < EHASEEIE T #)
5040, DHI16%1, WHI3SH, NHA2BITH -7z, MM,
BEHETE R AL B & OV SEE AL I BRI & IR E I

TEREFRME L, BITERAT2ET0CTRELE.

3. Wk

19982 A HLRIETA T CUEIRKEESZRE /N BEH
BETFMEHT S NMRE246 L, FREHICABRELTY
ToHRITRES 16Fl 2 xR & L7z, MiBEMNOEBIEIIERE 15
B, WP LEESH, AR 2P), KMREL6, BRFEL
BREL1BITH o7z, FEMBESIIERSH, KEZL2H, I
Mg 26, MRIEMGRER LA, #OM3FITho7:. BRIIK
HSNAEEIEMS 2 ME L Uz, BEFNBRED IZEO—E
THRBHEICAT A FFIZ28CEHKL, 5%y / — LA
EHRNINRZ TR BET o7z, R OEHEIC M) T2 VR
[0.5% M) 72 ¥ (Sigma), 0.5%3ELA VT 7L FIEHE),
0.01M PBS] ZMAERTI0SM#EEL DB, 1,500g T545
BE L L7z, RWTRELZRE, HEICKE L7 PBS10ml %
M2 T, 4°C, 1,500g TEHBELLA. ZOBREE2
El{To 7%, LiEZE) B &R EBATICERT 23 T-80C
THFERFE L7

I. 7045 —EFEORE

T AT —EIEEISRCHIRE, ERRMRE, WL DimdR LA
EHEHWT, bF v 7 (telomeric repeat amplification
protocol, TRAP) 12Tl L7z, 7% 3B, TRAP{:IZi3 TRAPeze
Telomerase Detection Kit (ONCOR, Gaithersburg, USA) % {#
L7,

1. EHOHM

HEACHIBRRIC D Wi, 2X 10°D HCT-15 5 D s b %
¥ v MIBED 1 X CHAPSF . (0.5%CHAPS, 10 mM Tris-HC],
ImMIEL= 7427 A, 1 mM EDTA, 5mM B-AVH 7 L%
A=, 01mM RYFITY 10 %7 ) - )b) 200 1 TH
WEL, KET3040MEEL . Z0#%4CT12,000g, 205
MEOL, BHFEEEMERE L MR oVwTE, 2
DA ALy MTTHEE L AEERES0 pgizF y MEBD1X
CHAPSYEIEI 200 p12MMZ T, ¥4 270 KEVFAF— (T A
E N4 F) B0 AEYFA XL REVFHA AR
B ETI05MEE L2, 4°CTT12,000g, 2045 ML L,
LT BB E L7z, MO & HRE % BioRad-Protein
Assay Bt (HASAF S v F, HE) 2HVCHEL, &H
HEEO.5 g/ plIZEEE L7z, WEIRIZ DWW T, SRR
1 X CHAPS % ##200 12 %2, RO FiEIZHEL T
BRI 24T o 7z, TRCOBAMBISEIT M 5 F T
80CTHRAFEL 7.

2. TRAP#

AWM p] (EEELxg) 1I22&, ¥ v MMIBOTRAP
BUGHEEE [20 mM Tris-HCl (pH 8.3) 5 «1, 68 mM &1kH U
L, 1.5 mM b= 7 2 7 A, 1 mM EDTA, 0.08% Tween 201,
FAF )RR LA F FIRET (dATP, dGTP, dCTP, dTTP &
200 zM), TS (telomeric substrate, TS) 77 1 ¥ — (5-AAT
CCGTCG AGC AGA GTT3) 0.1 g, BLUTFM4<v—-3v 7
A RPFF 47—, KI1754v—, TSKL 7> 7L — +£0.1
n gREH] %1 11, Taq (thermus aquaticus, Taq) DNA # 1) A
7 —¥ (FiEE, T4 04 BAENA, BREREKIZLIVEE
50 ule L7z, RP7I 47 —id57u A5 —CERYEHIET5
TyvFLIATIA4A—THY, K1TIA4<v—BLUTSKL 7
Y7l — 11336 bp DNEPFREDEFIZ T2 ST/~ —T
#%. PCRIHIZ1Z Program Temp Control System PC-800 (7
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AF vy, ERE) FEALE. 30CT4MF I —¥ick
BAVTR 7L AF FEERIGE Sk, UC5H9HTT O
AT —HERREEETZ. £0HMATI0HB oL, 56T30
HEOT =7, 72CASHEODNABERIGZE 194 &
VETBPCREGE 3044 7 MTFo7z. ZDPCREWS0 uliz
DESLIDOBEERENR [EES5 mliZD &7 )2 —)L 2.5 ml
GIEMEE), 125% 70E7 x/ — V7 — 1.0 ml GIEHE),
125%F L7 7 —)v 1.0ml (FI¥#EE), 0.5M EDTA (pH
8.0) 0.5ml] Mz, 12%KV7ZVLT I FFLIITEERE
150 v, 2B OERIKEN 21T o 72, KB T, 10,0005
® SYBR™Green I # (Molecular Probes, Oregon, USA) 2T %
L, BEAA-VTFIAF—SI(EVFas—FL+37
ATVwNy, BE) WCTHEHBERY AL, EEMEFY 7 b
IMAGE QUANT (Molecular dynamics, California, USA) 2 Ti#
BT % 4T - 72. _

3. FOXT—VEHEOYEE

ERMETI PO VORFHRELEEEL LTUTORZH
WG T B A T — ¥ EM (total product generated, TPG) %
BE L7

PG M= 2227 100

(t—r) /cr
X, FEMBLIE B OE B IEE | xo, MBLBEREOBFRE |
2y A= 7r7Ll— b (TSR 8 0.1 amol) DEFHE ;
THRA T —EEEEHETIROBSEE | ¢ JEMELEREEE
K DONEEEDESHE | cp, ERILT ¥ b O — L ORERERE
D5 FHRE)

Wik 482 1F % i 4L 7% 25 50 © TPG o E3 4 + 2SD [0.212 BT
(Units, ) ] A v b 7MEE L, NI D TPGHEETHN
7 E 2T —ViEEBE L ER L. BEOF O X5 —BiFlk
WFITBNTD, FRHREICELTCTPG=0212 U E%E 7O
AT —ViEEEEE L7z,

4TPGED EE M DRE

2X10°? & b SRR AR HCT-15 Mk 2 & D &
WE 10152 5 10 35 12 BRI L TTRAPHE %17\, TPG %
B L THRERE R L.

I. 7R 7EQHE

THRATROWER, BKRMAELD S ADNALTHIE L,
HREECELNLL-0bL 7 Vo — A ESRKE 21T, 70
ATEBEENE 70— 7L LiFFona 7)) ¥4 ¥—2ar
HEEIT-> TRHE L7,

1. %7 L DNADHHH

ZUFRY y MITHY LR 50 1 g % 600 1 DK
FE Y A XHBEW [20 mM Tris HCl (pH7.5) (Sigma), 0.1 M
BAET U (RYEHRESE), 1.5 mM Bib~ 7R v A FBHE
B IR TYA 7 0REVFAF -5 FHLCIOBHFEY F
A XL, FEYVFAXHE 4T, 4,000g T55 008
L7z, %3 TihBEICTNES T (10 mM Tris HC (pH7.5),
0.1 Mi&{k+ 2 ¥ 4, 1 mM EDTA] 600 1%z THEHL,
10% SDS (fI¥E463E) 30 1B & T, 10 mg/mlOTEF 1 F—+F
K (Sigma) 6 1% MMZ, HAHRSOCTTIOHMINRLZ. ZhiC
TE &% # [1 mM Tris HCl (pH8.0), 1 mM EDTA] 817 = / —
600 1% N2 IR T 4REMIE 2 ICHEERAI L, 15,0008, 10
SHELOAHEL DB KBERRLAE. ZOKBICZ BRI

£300 2], TEABEHEAF 7 = / — V300 x 1% 002 2 BSR4
IZEEIRAT L, 15,000g, 104 R:E-05-8E LKE % 5k L 7.
SBEL7KBAI600 p1izat L, T4/ —1ml, 3 MEEEES b
D a20 1% Mz, —20CTI6BEULEBELL-OL
15,000g, 4T, 205 MELBEL, =¥ ) —Vik&EfTo7.
hB: € 7-DNAIZ80% TS / — 1 ml T¥E L, WTEES
S TEREHR 100 L1 THEM L2, Z O DNABED 260 nm 2B
AR EE L, DNARE % 5H# L7 (10D=50 4g/m).

2. Tu—T7TOE#

T AT IR [TTAGGGl % 7u—7 L LTHWw:. 7
O—7150 nglZ#f L, TAR I X2 L4 F FFF—E 108
(FilE) , I0XT4RY) X7 Lt F F¥+—EREHE (500 mM
Tris HCI (pH8.0), 100 mM ¥{k= 2 % ¥ 77 4, 50mM DTT] 5 4,
[y #PIATP1.85MBq (7~ ¥ LY v/8>, BWE) 2%, #
WELKIZTEES p N2 L7z, 37T CTROSBENLEITVS
KinEEHEH L, MicroSpin™G-25Colums (7 7 Vw7 - /84
77, WE) \CCHMDNAZ L 7.

3. MFINAT) T4 ¥~ a

DNA 5 . g % il REEFE Hinf 1 (£8:8) 50 BALIZ TREWL
7o, HLL7-DNABBEZ 10 LGB LTRSS pl 2L,
07% T HO—AF VI TEBELIV, 6HHOERKE 1T
o7z, KEIEOS pg/mIDIF Yy AT Ow 4 il (FISGHE)
WKTHBL, YHWAEIBUTI S Y AT 7 — %4727 T4
bHRBEHROFVEAKSER (0.25 N EE) 108 L1045 MHE
RPIIRE L-0b, BHEBE (L5 MARLF I Y4, 05
MiE{EF b T 2) TR LER T30 EIRE L TDNARZH
¥/, DNAWRF AT YA Y7V 7 4% —Hybond™-N*
(T=Iv DT80, ER)IZ, TVHID VT VAT 7 — Bl
W O4ANKEBEF M YL FHVTRFI AT 7 =107 2
DEOENBBE # 1T, DNARFA O A TL Y7400
F—IZBE L. 7408374 T) 54 E— a5
B [2 X Prehybridization/Hybridization Buffer (Gibco) 5 ml,
0.5% SDS, #EM/K%IMZ T10 mlIZFE] FT50CT2HEMD
TUNATN T4 =T arififofe. £0%, E#Li7O
=TEMXIANATYSAE - a P RBREH [2X
Prehybridization/Hybridization Buffer 5 ml, 5 mM EDTA,
0.5% SDS, #MA%FMA T10 mliZFHE] T, 50 CT4H/H
DNA TN TAX =2 arkffol, "A7) ¥4 E¥—- a3
L7740 % —i24XSSC (0.18 Mifi{kF+ FY v 4, 18mM 2
LB ML) BXU0.1%SDS % &EriE#h 55 C T30
SrHvEE L, 5l&k & 2XSSCRU0.1%SDS % &L Bt T
55 C T304 Mk L7:. BAS-1000IP plate (8 +EE 7 1 )L 4,
WHE) ICTCA— T IF ¥ 57 4 —%4F\vy, Mac BAS ver2.0
(BLERE7 1 V2) ZTRPIY A& — 5 &L, £6
BEEsMNELTCFoAT7EE L. Hiyama 5 'Y, Shirotani
50 OWEICHEL, BBEEFEHAEO T 0 4 7RI 50
WHBOT O ATEOLA 12U L& 7o 2 7 RIER, 0841
KEL2KRFEAE, 08T+ EMmEERL.

V. S9N EROHEH

JEBE AR HE S iEAR 2 4005 ORI CTHER L, EFHKR
2,000fifasP DGR OMBOBZEML I EHSERTEL
7z. l

V. #EthomE

TPGE L U7 O X 7 ROBERHRIIFHELFRFETEL
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7z. TPGE L FRIRFEFWR T L 0B ORI ICB VT, 28
Bl O #RET 121k Mann-Whitney URE%*, £HEBOMKETICIE
Kruskal Wallis 52 % Fl\ 72, TPGE & BOREH, E@eD
THBERAR DM 1L Peason DHHBIFRE % v, TPG DHE MM
OBEFNZEEBRBAIE RV, FOX5—EHHUER, o7
BELLBERWEFWET & 0B, BEROTF X T — EiFkk
BEROEOKEICIE y e A/, BEEER L ERRM
BOFOURTEOEDKREIZItRELTAVE. WFhbik
BEURBEEEED Y L L.

159 #

I. 50X 5 —EEMEOHKET

1. TPG O EMMEDOME

HCT-15Mifa DM M % BRREAML TF a2 5 — LigHz il
Tl A1), ERL/-TPGHREERL D, ZOEEMEIZOVT
BEL-L A, 2EOMBDSTF T AT —EEEOBE AT
BECTH ), BEAMIRLEIIHT A BRI O TPG 3l 218

1 2 3 4 5 6 7 8 9

Fig. 1. Telomerase activity in various cell numbers of in colon
cancer cell line, HCT-15.
Lane 1, 4 X 10* cells; Lane 2, 4 X 10° cells; Lane 3, 4 X 10?
cells; Lane 4, 40 cells; Lane 5, 4 cells; Lane 6, heat treated
extract from 4 X 10° cells; Lane 7, CHAPS buffer (as negative
control); Lane 8, control template (TSR8 0.1 amole); Lane 9,
200 HCT-15 cells (as positive control)

o]
1,000
2
g 100 °
[ [+]
2
£
%5 10— <]
g o °
U
s
& 11 o
o
I T T T T
0 1 10 100 1,000 10,000

Cell equivalents per assay
(log )

Fig.2. Total products generated (TPG), as a measure of the
level of telomease activity in primary non-small cell lung
cancer. The dose-responce curve shows the continuity of the
activity. The solid line was obtained from computer fitted data.

54X 10MEOFE, TPGEIZ2 Ud 5 1,000U D#iFTIED
HERRIEL N (K2).

2. FfifeAiA%, BRI ®MEE SEENRERCBYL7o
AT — Vg

70X 7 —EEEOHE G IR 106 Rk, B
ERMAE2SME, EEMEASRECOVWTITo 2, EE
M TOTRAPT7 v £ 1 DBERIKBOAEAERSITRT. L
— Y3EHEEDNT T X T — YGRS (TPG=120U), L —
Y537 OX T —EEEERMES (TPG=1163 U) THhH, L —
YTRTEX T EEEESITH L. NIRRT
T X7 —EiEEEEERIZ70.8% T, BELEHAKICLLES
EETH o7z (p<0.01). F7z, FE/HIAEHIFEERED TPG HE
WEE RS, SEENARICELARICEETH-
7z (<0.01). LB, FEEMMETIXIFANET O X T —BiEH
BT dh o 7255% D TPG 13 0.35 U T Fe/INl B il 8 il itk 0 S 3%
BIHANEETH - 72 D).

3. SEANIRARTRE LR D 7 O X 5 — PiEN & BERRE IR
F L DHH

TOXT—CiEEREELESE, T, NEF, BHL0H
WA 2 B L o7z, TPGIZDWTH L E, T2HREFIZTLE
BUZH LABICEHWTPGE% /R L (p<0.01), T3-4%ER S T
BHUZHE LEWTPGE % & A MIZd o 72 (p=0.06). NHF&
TPG L DBIZHBIZED o 72, FHEABICKRETT 5 & 185
B L DEI® M-VHEBIASEmWTPG 2 Ry EEIH o /-
(p=0.06) (3%2). MEREIBIZTPG # ik L7/-7%, BELREIE,
BRIE, KR, BMEFLEEOB CTPGEICAEE IR
inode, i, VYVERE, BREROEEL TPGEL
ORI EELHBERD eh ot —7F, MERHEEENE
FeEEl L TPG A A EICHEMETH o 72 (p<0.05) (£3). i

1 2 3 4 &5 6 7 8 9 10

Fig.3. Telomerase activity in non-small cell lung cancers by
the telomeric repeat amplification protocol (TRAP assay).
Lane 1, 200 HCT-15 cells (as positive control); Lane 2, heat
treated extract from 200 HCT-15 cells; Lane 3, non-small cell
lung cancer with moderate telomerase activity (TPG=12.0 U);
Lane 4, heat treated extract from the same samples as lane 3;
Lane 5, non-small cell lung cancer with high telomerase
activity (TPG=116.3 U); Lane 6, heat treated extract from the
same samples as lane 5; Lane 7, non-small cell lung cancer
with no telomerase activity (TPG=0 U); Lane 8, heat treated
extract from the same samples as lane 7; Lane 9, control
template (TSR8 0.1 amole); Lane 10, CHAPS buffer (as
negative control)
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Table 1. Telomerase activity in primary non-small cell lung cancer tissues, adjacent normal lung tissues and
inflammatory lung tissues.

. No. of telomerase positive TPG® (U)
Histology No. of samples samples (%) (R+SD)
Non-small cell lung cancer 106 75 (70.8) 40.1100 ]
Adjacent normal lung tissue 25 0(0) ] 0.048£0.082 *
*
Inflammatory lung tissue 5 1(20) 0.135+0.078 ——

a) TPG, total product generated.
* p<0.01.

Table 2. Comparison of tumor size, tumor stage (T factor), lymph node metastasis (N factor) and pathological
stage with telomerase activity in primary, resected in non-small cell lung cancer

Variables No. of samples No. of z:ii;llzrsaf% g)osmve E[i‘PiGS(gi
Total 106 75 (70.8) 40.1100
Tumor size

=2cm 21 14 (67.7) 25.1+41.5

>2cm 85 61 (71.8) 4384110
T factor

Tl 36 22 (61.1) 15.01%26.0 :l N

T2 39 31 (79.5) 58.5+139

T3-4 31 22 (71.0) 46.2+94.9
N factor

NO 64 46 (71.9) 31.8x72.1

N1 10 5(50.0) 38.3+69.4

N2 28 21 (75.0) 5241148

N3 4 4 (100) 91.5+83.0
Pathological stage

I 50 35 (70.0) 174347

I 16 12 (75.0) 67.1%=84.5

m-v 40 28 (70.0) 57.6+147
* p<0.01.

Table 3. Comparison of tumor histology, lymphatic vessel invasion, venous invasion and pleural invasion
with telomerase activity in non-small cell lung cancer

Variables No. of samples No. of ;zﬁgllzr:?;?osmve g’ SS(IS;
Histology
Squamous cell carcinoma 31 22 (71.0) 38.9%63.6
Adenocarcinoma 65 46 (70.8) 36.6+109
Large cell carcinoma 6 4(66.7) 10.4+20.2
Adenosquamous carcinoma 4 3(75.0) 149+199
Lymphatic vessel invasion
ly (—) 68 49 (72.1) 48.5+47
ly (-+) 38 26 (68.4) 56.14+33
Venous invasion
v(—) 46 31(67.4) 317773
v(+) 60 44 (73.3) 46.6=116
Pleural invasion .
p0-1 60 40 (66.7) 28.6+103
p2-3 } 30 25 (83.3) 67.11108

# p<0.05.
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1,000 —

500 —

Telomerase activity [ TPG (U )]

Fig. 4.

= —

Mitotic index (%)

Correlation between telomerase activity and mitotic

index. Mitotic index has positive association to TPG (R=0.231,

p<0.01).

FS

ERFELEBICOVTOMBENMLEL 70 X T — ViEkE
M=, TPCORFREERLIIRT. BETESEELFO AT —
ViEMRERB L O TPGHEE OMICHBIEA L2 o 72,
REERBIZBNTLF O X5 —ViglkBER L SLEDOHEE
B & o225, EHEE, o bENZESLRIZ L L TPG
PEEIZEHETS o 7= (p<0.05).

4, TEXT7—ViEHE L EIRERLE DMK

BoRfeMizroxrs — CiEnBEES TI120.537+
0.056%, PEMFEFITIZ0.071£0.016%TH Y, BHEEMOH
SRUEIEMESICH LERICEERTH o 72 (p<0.01). F 7z,
BORBHETPGHELOBMICIEEFEELCENHBEZRD 2
(p<0.05) (M 4).

I. Fux7ENHKE

70 AT ROWE IR 83 R, BT
RS MR DV TAT o /2. 7 0 X 7 F 3 IE/AN B i 78 407
TIEFH9.01 £ 2.7 kb, BHEIEEMMEMTIIFEY 9.44 £2.1kb
TH)BREATHEEEITO R o7, FOXTEEEEIEAN
O BB AL B3 AR AR R OBR AR (10.8%), FIAEIE 17 (20.5%)
288, 578K (68.7%) TIXT R ATERALTH o7, 71
AT ROEEHRRFEENERT & OMICIZHEBIZALNE

Table 4. Comparison of cell differenciation state in adenocarcinoma and squamous cell carcinoma with

telomerase activity

X No. of telomerase positive TPG (U)
Histology No. of samples samples (%) (X+SD)
Adenocarcinoma 65 46 (70.8) 36.6109

Well diff.? 39 27 (69.2) 24.2+58.5

Moderately diff. 14 8 (91.7) 85.7+213

Poorly diff. 12 11 (91.7) 20.0+21.1
Squamous cell carcinoma 31 22 (71.0) 38.91+63.6

Well diff. 6 3(50.0) 545+2.22

Moderately diff. 18 13 (72.2) 46.61+15.8 ] *

Poorly diff. 7 6 (85.7) 50.0%+292 —
* p<0.05.

a) diff., differenciated.

Table 5. Comparison of tumor size, tumor stage (T factor), lymph node metastasis (N factor) and pathological
stage with terminal restriction fragment length

Alteration of terminal restricton fragment length

Variables No. of samples
Reduced (%) No alteration (%) Elongated (%)

Tumor size

=2cm 16 3(18.8) 10 (62.5) 3(18.8)

>2cem 67 14 (20.9) 47 (70.1) 6(9.0)
T factor

T1 29 5(17.2) 20 (69.0) 4(13.8)

T2 32 7(21.9) 23(71.9) 2(6.3)

T3-4 22 5(22.7) 14 (63.6) 3(13.6)
N factor

NO 52 10 (19.2) 35(67.3) 7(13.5)

N1-3 31 7 (22.6) 22 (71.0) 2(6.5)
Pathological stage

I 40 8 (20.0) 27 (67.5) 5(12.5)

I 13 4 (30.8) 8 (61.5) 1(7.7)

m-v 30 5(16.7) 22 (73.3) 3(10.0)
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Table 6. Comparison of alteration of tumor histology, lymphatic vesse! invasion, venous invasion, and pleural
invasion with terminal restriction fragment length

Alteration of terminal restricton fragment length

Variables No. of samples
Reduced (%) No alteration (%) Elongated (%)
Histology
Adenocarcinoma 51 8 (15.7) 40 (78.4) 3(5.9)
Squamous cell carcinoma 25 7 (28.0) 14 (56.0) 4 (16.0)
Large cell carcinoma 3 2 (66.7) 1(33.3) 0(0.0 )
Adenosquamous carcinoma 4 0 (0.00) 2(50.0) 2 (50.0)
Lymphatic vessel invasion
ly (—) 54 12 (22.2) 35 (64.8) 7(13.0)
ly (+) 29 5(17.2) 22(75.9) 2(6.9)
Venous invasion
v(—) 36 8(22.2) 24 (66.7) 4(11.1)
v(+) . 47 9(19.1) 33(70.2) 5(10.6)
Pleural invasion
p0-1 50 10 (20.0) 35 (70.0) 5(10.0)
p2-3 22 3(13.6) 16 (72.7) 3(13.6)

Table 7. Comparison of alteration of terminal restriction fragment length with telomerase activity

Alterati;)n of terminal No. of samples No. of telomerase positive TPG? (U)
restriction fragment length ’ P samples (%) (x£SD)
Reduced 17 14 (82.4) 34.4%69.8
No alteration 57 41(71.9) 402+114 ]
Elongated 9 8 (88.9) 118+147

* p<0.05.

Table 8. Telomerase activity of sputum obtained from lung cancer patients and non-lung cancer patients

No. of telomerase

Samples No. of samples positive samples (%)
Sputum of lung cancer patients 24 14 (58.3) :‘ .
Sputum of non-lung cancer patients 16 3(18.8)

* p<0.05.

Tabie 9. Correlation between sputum cytology and telomerase
activity in lung cancer patients

No. of telomerase

Sputum cytology No. of samples positive samples (%)
Class I-II 18 9 (50.0)
Class V-V 6 5(83.3)
Total 24 14 (58.3)

Do 7z (S, 6).
O. 7uxs—¥EEe 7O 7TROERL OB
FUAT—EEEBEERL 7O A7 ROELL ORI
RAbohhhof, 7URATREPERL TWAIREN B,

8k T O AT —ViEHETE, 1RESBETH- 72 (7).
FORATENEE L T TE, PETH - 7RIz ES
TPGIIHBIZEME % R L 72 (p<0.05)

V. DT 1 2 J—LiFH

WiFEAER B & OIEMRREROIERED 70 A 5 — VG £8
VR, 70 RA T — YiEHEEEAE SN B RES] T L 24 Hld 14
Bl (58.3%), IFEMTAMEAES]TIX 16BIF36] (18.8%) Th-7z. 7O
AT — CESEBEERTREACBYCHEILERTh- 12
(p<0.05). BHED 70 2 5 — EiEMIZ & 5 Wi SH o BRE X
0.583, HFEE120.813, HFE4ERIL0.188Th - 72, HifEER
UPDEFEDOT I AT —EFEWEEMBE L OMBRERIIR
T, SIS 2 T 2 1-MO 18FERT 96 (B50%) 271 X 5 —
LERBETH o7z, —HEEMEE 7 7 A N-VO 6o
556 (83.3%) 757 O AT — EiEERMETH o 7=
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WM D7 O 2 T —EEEORIEISE, 1994412 Kim
BENZ X ) #ESNh A PCREIGH L 722 TRAP A — AW
LBNTw5, TRAPHEOEBRBLTOML THE. FUAT—

2L ADNAMEREOERE L L LEFTHLTSH ) TR
LAFFEFuAT—YRERERGEE L, 7EXAT—F
MRTSHY TRy LaF FioFux 7EFZM4MT 5. RNT,
TSHYITX 7 LAF KLy X TF4v—, LTHW PCR
FE%47v, 7027 — VAR EHEIELTRETS. DLbo
FHEFFANTRAGOT O A5 —BiEREZAET 256 OME
HELT, ELIZEREITLIZPCRYRIZENE LB 12DRE
BRAHTOEROBEREEBETELVWILETLONE. &

ZRBABMICPCREIOHEWE G TN TV HHEI213E
Witk ATREND D, P22HENEOEENLTRIITE
HWIETHAE. CRLOMBEELEMBRTIFELLT,
TRAPFUSRIZF O 2 T~ EDRKIZIZ R 5T, »DOTRAPE
THWATIA v — Itk > THIESh5DNAZAEEEL L
TMABHEFPBER VOGN TWVED, BEIZPCRIEAENE D
EINTVAEE, NEEEDEIFESHE SN PCRIEEHED
HEIHETE R, T-AREEOHIBERL T OX T —HE
MOy —DREZFI Y A= —IlIVEETAHILIZL
5T, FOAS—-¥iFEHEEERILT LI LOTRTHA.
Wright 529 %, v F® 344 = VBEF 150 bp OFHIZ 7
A< —EHO—F AL DNAZ ALEEE LTHY,
ZLF e DA FE{LRARER (SCCT70) 100ila D 710 A T —HiE
REHEME LTHESEAER L. COFETIE, TOX95—
PIEM OB CRARIZB T 150 bp DFERERIZ L /8 FA5F
TRAS5—EEWIZL BT — Ny FICER b7 ORI AR
EREC 2D, MM TCOERLBEELLTVWED,
HRETOF— 7 DILEFEEETH S &) MEAXH 2. K
92 T4 L 72 TRAP.,. Telomerase Detection Kit Ti336 bp ®
W%E@%ﬁMwaéﬁb REERE R DX N & 510 2

—YEYDS =Ny FLOELRVPREEENS, 74, 8
m@%nx7&0@LRW?WELKE7%4?—&@~@
5204 TR LA+F NTSRezER LT ba— L &
LTHY, SEEEEHDTWA. Hot 6, FEy M2k 3
g & Wright 5 20 llEEZ KL, Axy ML 28E
EOEREY, BRELDICIVEATWLERELTWA. Kif
FTIEEY, FAEy PEUSIERT 212670 TPGHENE
W% Lo % ¢ MEHREAHIRHCT-15 % BV THRE L
7. FORERTPGEA 2 UL S 1,000 U0 CEIb &R E
L TPGE & DRICEBELE SN, KRS L FEREOKRE
%47y, TPGIEAT1 U5 1,000 U o> HiFH A C FHED B AR M AS
Boh7 Ll TWD ., KFFFEIC BV TIE/DHBIGE 106 510
TPG DEREAMEIZ791 UTH Y, TPGEHWTF I AT —EiEN
DBEELIRT A LERUTHBEEL LN

FHFFETIX, Fe/NERRENGRE 106 B0h 7541 (70.8%) TF A T
— EEMEIEIETH o 72, Hiyama & i3, e/ R 12561
9841 (78.4%), Albanell 5'21399%1rh 846 (84.8%) TF 1
AT —HEWPBEMETH o EBE LT 5, RFFETIE, JE

AN DT 1 A T — BRI Hiyama'™ & & FIFRE
TH o775, Albanell &2k Y {EAd o7z, Albanell & 2351
A5 —¥@EUOHy F A 7EEFHERLTEST, Ay b 7E

ES

DENFDBEN L o THERICENFEL-TRENH L.
AT, SREOMBLEBIHEBEOESTHREL Ny 77
Sy FELTTPGEDEEIZEV2HY, Albanell 5 I3[t
HEBEHWTWA, ORI TILTPG A% Albanell & 2
IR HEB I TR LIEZ LS.

FAEM MM O TPG & iR L V ARICEES
RU7z. $7z, AEMMEROSFTIBTT T AT —EHEE
BT EH o 725, BHE O TPG I Je/ N IR AL & X
BERETH o7, FEEMERCTFT I X7 - VEREE
DEFERO—2E LT, kP Y SEROLENEZ LD,
ERPRORHMA D) ¥ BREIB[TORX 7 - YiERTE
L, 4 b=V YRS TESES ER T2, ZiB0EE
OV SER S DT O AT - EiHEIREERTNE D,
SORE AR T B B 2 TR L S ) LRI
LTBY, T0ad7FE 45 —EiEEI M S h-migkssd
é.iti&%mm%@%w%,%%ﬁ@@%@ﬂ%m#6%
Bwroxs—EiFkrmiahts), LEMROEERRE
%%Eim%ﬁo%ﬂ% FHAT— %ﬁ&#%%&%x%ﬂ
TwWah., [ETHIEOREKRE 2 FAOMEDH D, RIEHE
?M:@%ﬁmﬁk%ﬁﬁﬁbrﬁb B2 B OTFFEA %
fﬁﬁ% IBIFARTOAT— kﬁﬁ%ﬁ%@ﬁ& 5 LTw

WD H 5.

%¢ﬂ@%%ﬁ%@%nx7-%%%%%%&%%%%%%
FF & 0#EEICE LT Albanell 5 213 TRF, NEF, ##E%
HHEEE OBIIIMEERO o EBE LTV 5. KR
THFORA T —EHERBERIIVThoORFL HHBLZRO %S
Mot —%, TPG LHERFEENEFLOMEICELT,
Albanell 5 2\ ZT3EGNI TI2 MR L, N1-2FEHHE NOKES
ICHL, ARTRERER I ARIRESNE I BESIC I L TPG A SE
Tho-BELTWDE., KFETIEIT2EGIZTIESNIZLL
TTPGHEZIEMHEZRL, TS4EFMETLESIICIE L TEE
FRTEMZRON, NRFHICEFEEzRD L h o 72,
7, MEREEEIEEICEXTPG Y FEICEHEZ R
L7z, WEIBCIZ T8, M-VEESIZ I SER I L TPG AT
BEEZRTENTRED. Thbh, £ OMBEEKIIBNT
Fox7—-CiERITHFHErEROER LT TIZROLA,
TPGIX B AEITT A LD o THEEZRT I EHS RIS
Trodz. KIBETREREEY, WEPICBNT, TaAT—
VIEE G T IR L, 9 RHE R Bl R AR
(proliferating cell nuclear antigen) ¥tz Ki-67 #:@FH @
LM EN TV A, AR IR/ LR QS T b KRG
BICOWCEBOERIELNL. T2, BAREBEIEET
HHIEETPG b EMEER L. ARk BWT, 70
A9 —BiEHIXGL, S, G2, MEITE L, MBI % gp s
S GORICHET AL TFOAT—BEENERT T2 LRGSR
TWwa ™, A5 ICHUHBRERIIRYT 7o 27— EEE0H
EEBEDONDLEERTVWES., fEoTFE AT —VEHEIZM
JODRBIEOBAFHRIILBEELERTLELONS. K
W Th o N BaRiEKE TPGHEDHE L, BEfFTh
RIELMBaE & FRIC, DREHEBORALEMRNES CEUH
BIZY, OS5 —PEREIEETHEILERLTYAS.

MR R & RS 2o v TR Ry L & TPGED
HEEBRE LA, RELEBCBVTIEES{EEICIL
W, BB TR TPGENERICE o2, 2B, F4 LR
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LRSI EIOB TIIEEFED o7, LA L, BETIEaL
ELTPGHELOMHELBEO L o7z, EHIZHEEETFO R
5 — ViGHERE L OBICERE, BELERE DICHEER
Do 7z, Albanell & P iI3HiEHMED SLE &L TPGES 5\
BFa AT —CEEREEREE OMICIZHEEZRO Lh oz bl
RTWA, —FEE L™, MRE B THILE, EaL
MBS LT 25 —BEEREL o b G LT
5. BHRAKOTNEERDREFLTBY, B, EHMLET
BESMEEN I LRBEOAZEEO WBBEETE o /2 Ll
~RTWw5h, Okayasu 5P, KBEBIZBVTT R X T —¥iENK
B EPEERE & MBS, DL R &
THEBRRTVE, —F, KBETIEEOMEELTFOAT—
CiFEEME LV ETARELH LW, /4, BETEES
LRTTF I AT —BEEIENEORESH VY, FuxT—
EiEH e EEOSLE L OMBICE L CLEREZEP LTE
RABEDPLELEILND,
FORATEOEIIOVTIESIFE2BFTTF O AT RENE
L% 3D TB Y EEFI OB (10.8%), EHEHI 176 (20.5%) TH -
7. MBEOFMHEOF T 2 TEIZDOWT Hiyama 5 PI3ERE
B13%, HHE%123%, Albanell &2 IZEERFI 6%, EHsl18%
EHRELTBY, AHEOEMN L Y EEBF L LD -7z,
Hiyama 5 '®, Albanell 52, 1% D7 H 0 — X7 L BERIK
BICERELTWADE, AR TIZ0T%DF L E2FEALTWS,
DNADOES THEBRTOSHREE SV OBREFKVIZER],
ZOLOBEAFTEBOFMAFRE 722 b —HTHA). 7
oA TEOEE, EEE, ABE, WL S oRRFESEN
HAF L OMIITEEOHEBERD Lo 72,
FURAT—-EERE T O ATROEEDHBIZOWT, K
BTk a2 7 RIEES O TPGEIEAZEFICH LEEISE
Mo, Bl EREFLEOBIZEEEZRD L -2,
Albanell 5, FEL Ve MEEIZOWTT U A TREROEL
ET AT —EEEEOMIZHBEEED Lo/l LTS,
F 7> Nakashio & * % JF#Ia#E 12 5\ T Albanell & 2 & R DR
RERELTVWAE, FOXAF—BiFEHETFa2x7ELZHI#ET 2
HMR-Cldiv, 702 7RIZIDNABEOE LRI BT D
ATOEME, TORAT—EBILLBTFEXTOME, FUATH
FEHHAIC L2 70 A TERIOZLELD3I2IZLY Gl AT
BEFEZLNTWDY . JE/NMBLIE O TPG S e 5] Tld,
BOSREEELFWTHTOAT—PIZL A7 ATEDIE
EWBEo o,
THATRERDOHR S NIz 26FH 40 GEFEE3H, HEH1
) oF w25 —EiFHEBRETH /2. TH AT —ViktkE
HThoFu A7 EVEHL COBER T, BEsToA7
—EEREERLTORWITEENEZ NS, L L, 7O
AT — BB TH LI b LTI oA T RFEREL
TVAREFIDOFEEE, 7O A5 —-FIZL b7 0 X THFEED
ATIEHHTE W, BT, 7O —Hillbhnif
BHABZIZL BT 04T REFEHOAEIEHSA T
290 el FA CIE Z OB OEE I ERMIZEEH SR
TR, Bryan 5470 x5 — BigthidEM<T, 724
TEWEE IR, oz MEFHRAL/MIakE HF, b
MBETOZOBEORELRBE L. T TICBRREICS
WTFI 25 —EEENBEPOTIATRENSERL TV SIE
MO TEEZ BAR7HE R R, FOERTEMIEIIBIT B2

PBEFIDEEIIEEE VRS,

FHAT—EiEREZEA OBHABRTERICEEL, EFAE
TIEBEAEERAL T EWI L SEORZMIIISHTE
DEEEENH D, FO AT —ViHHEE, BETETAHEEOM
ahHMETRETHLZ0T, BHEORELZAVTHETSZ
EVTESL. HBICEAL T, KRELRERDO T 2T —EiF
HENELRETDY, ZOBERIEHE0% TH - 7P9,
RENREREREIHRTTRNEN, S50 L RELE
3. Lil, BORAZY —=r FREL L CIiIEB A EDS
2E L, AR TEBEEO T AT - EFEElENEHEE
RET L7z, AWISE CIEBERFRIGRE S (IRkE M) 7Y o0
L, Mgl y b LTHEBREL, 7O0X7—-EORELH
ILU7. 28R, MEEGI2AP T 4GADOEEDNFT XS —
PGB TH ), BREE0583 Thor. 7, MiBES
DI LMRBT 77 AL-TIEBE SNz 18FH 9 FIATF 1T 2
T —CEERBETH o7z REMEORA 7 ) —= v IR LE
HTH2LSNTw2IEHEMBES TREL HESNIEFNT
THOAT—LEEBETH > mERIIBOTREVDIOLED
N5, MEBTRENSNABEEO—BLIERL 225, 7
027 — VRIS NZIERERORL v ML) iE LillEd
720, MBEZCIRIBIRTE Lo /B0 7T 2 7 —¥ig
HERETELDDEZELZSNE. L2 L, FEMBREOERE
Th 16635 (18.8%) TF 1 X T —LiEMSMHENTEY,
BHBLAOFEE b O 77—V, U RREEDTT R
F—EiEEEHE L TV A EEEH L. —FlllegTtr I A
V-V EBRT S NIZ6BIp5HIT O X T — B, 16014
fEEThHo 7. BEFOLFCIIMBHED 7O AT — B
YBEMETH -7, MIEZ» I I AIVVTT O X5 —EBiEHske
HThHLMOERE LT, Wikdh THRHEREISERLT T XT—
PIGHEAIIET 5 A, FHEEME O AT IS TR
EZ2oN5. EHEMBEREDFO X5 — Bilith % 5 L 72#L
Ay M TEOBECHREORI S X URE HiE, TOAT

DF 0 X T — - EHEE LA R R B oA A A R
Hb0EEDbND,
i B

AN DI B 3 & OB IR R L Ly T 2 T —
Vi, 7O AT RNE 21T o722, £ 2HDE R E Ok
D7 A7 —EEEEE L, DTOX) efimiis

1. 7o 47U, AR EAL#Cl70.8 % T
TETH - 705, B ERNIECE T X TBRETH - 7. TPG
1, /N LR B E I S L B R
ARL7z.

2. PR R - BT, O AT —EiEMEEE L
T, NWT-, w1, RN, HMEE L oMICHE2ED Lo
7z, TPGUETH - HH AT L -EG CREL R TEMIIH
o7z FTPGAE & BRI CEEOMEF S - 7.

3. JR/NHUBR AR ML 83 B 2661 (31.3%) TTF O AT ROE
L&D ML 17H, ERFNILIBITH /2. TUAT
REMRET, NEF, W, ML, HMUEL OMBEIERD %
Hof, FURTREENTEREMICE LESEIZTPGH S
BETHoT.

4. FiEBEE 245146 (58.3%), FEMREEZ 165 34
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(18.8%) DWEIEHT 11 2 5 — CiFUBEHETH - 72, HiEERE 24
Bl 18 B2 EHEMAEE 7 A 1-IC, 5 bIBINEEINFO
AT - PEERNTH 7. 68X TAN-VTEDH) L 14l
DHEFEDT T A T —CiEHIIEETH > 1.

U EDER LY, JAMBERE TR REORR» S 7
05— EEEEERCREL, BHo®TEE b1z, 44
JOBEREERE A M L CEEN E R B e LN IR, &
SICHiERZEOERoF T A5 — BiEHIE B RS
WricEHTH D Z LMD TRE S /e,

E| B

TRERZBICERA, HERES S L HRE % T 722 B gD s
Hi% 72 5 I EIRKEEAT ABFSE TR BT 28 58 P AR R (LA 92 5 B 41
EOEHRTEHBCRELI#HTLRELET. FLEEOTREZRD
0% L7, FBREERREREBFB L OSRAEREHE B8 E
MEFMZBFICBRHERLET. SOIIRERTEROBTICTHANTEE
L7z, HIFPETILN %13 L OEIRKREEENE /MBS HBEOSHRIE
SEBHELET.

BAMEOEEO—EIL, HB36MEARBFEEENE (1998F,
M) BL, H39EEFMBESRS 19984, &R) BV THEL
7.

X #

1) Blackburn EH. Structure and function of telomeres. Nature
18: 569-573, 1991

2) Ishikawa F. Telomere crisis, the driving force in cancer cell
evolution. Biochem Biophys Res Commun 230: 1-6, 1997

3) Harley CB. Telomere loss: mitotic clock or genetic time
bomb? Mutat Res 256: 271-282, 1995

4) Harley CB, Kim NW, Prowse KR, Weinrich SL, Hirsch KS,
West MD, Baccetti S, Hirte HW, Counter CM, Grieder CW,
Piatyszek MA, Wright WE, Shay JW. Telomerase, cell
immortality, and cancer. Cold Spring Harb Symp Quant Biol 59:
307-315, 1994

5) Shay JW, Wright WE, Wrebin W. Defining the molecular
mechanisms of human cell immortalization. Biochem Biophys
Acta 1072: 1-7, 1991

6) Yashima K, Vuitch F, Ganzdar AF, Fahey TJ. Telomerase
activity in benign and malignant thyroid diseases. Surgery 122:
1141-1146, 1997

7) Hiyama E, Yokoyama T, Tatsumoto N, Hiyama K, Imamura
Y, Murakami Y, Kodama T, Piatyszek MA, Shay JW, Matsuura Y.
Telomerase activity in gastric cancer. Cancer Res 55: 3258-3262,
1995

8) Chadeneau C, Hay K, Hirte HW, Gallinger S, Bacchetti S.
Telomerase activity associated with aquisition of malignancy in
human colorectal cancer. Cancer Res 55: 2353-2356, 1995

9) Hiyama E, Kodama T, Shinbara K, Iwao T, Itoh M, Hiyama
K, Shay JW, Matsuura Y, Yokoyama T. Telomerase activity is
detected in pancreatic cancer but not in benign tumors. Cancer
Res 57: 326-331, 1997

10) Hiyama E, Gollahon L, Kataoka T, Kuroi K, Yokoyama T,
Gazdar AF, Hiyama K, Piatyszek MA, Shay JW. Telomerase
activity in human breast tumors. J Natl Cancer Inst 88: 116-122,
1996

11) Hiyama K, Hiyama E, Ishikawa S, Yamakido M, Inai K,

o

Gazdar AF, Piatyszek MA, Shay JW. Telomerase activity in small
cell and non small cell lung cancers. J Natl Cancer Inst 87: 895-
901, 1995

12) Albanell J, Lonaldo F, Rusch V, Engelhardt M, Langerfeld
], Han W, Klimstra D, Venkatraman E, Moore MA, Dmitrovsky
E. High telomerase activity in primary lung cancers. J Natl
Cancer Inst 89: 1609-1615, 1997

13) Tahara H, Kuniyasu H, Yoshizaki H, Yasui W, Shay JW, Ide
T, Tahara E. Telomerase activity in preneoplastic and neoplastic
gastric and colorectal lesions. Clin Cancer Res 1: 1245-1251, 1995
14) Hiyama E, Hiyama K, Yokoyama T, Matsuura Y, Piatyszek
MA, Shay JW. Correlating telomerase activity levels with human
neuroblastoma outcomes. Nature Medicine 1: 249-255, 1995

15) Tahara H, Nakanishi T, Kitamoto M, Nakashio R, Shay JW,
Tahara E, Kajiyama G, Ide T. Telomerase activity in human liver
tissues. Cancer Res 55: 2734-2736, 1995

16) Yashima K, Litzky A, Kaiser L, Rogers T, Lam S, Wistuba
II, Milchgrub S, Strivastava S, Piatyzsek MA, Shay JW, Gazdar
AF. Telomerase expression in respiratory epithelium during the
multistage pathogenesis of lung cancer. Cancer Res 57: 2373-
2377, 1997

17) FRAEE, MERX, FrE B JEREO T o2
TROVHERF L LTOE#H HAEPR 56: 1264-1271, 1998
18) Hiyama K, Ishioka S, Shirotani Y, Inai K, Hiyama E,
Murakami I, Isobe T, Inamizu T, Yamakido M. Alterations in
telomeric repeat length in lung cancer are associated with loss of
heterozygosity in p53 and Rb. Oncogene 10: 937-944, 1995

19) Kondo K, Kondo Y, Li G, Silverman RH, Cowell JK.
Targeted therapy of human malignant glioma in a mouse model
by 2-5A antisense directed against telomerase RNA. Oncogene
16; 3323-3330, 1999

20) International Union Against Cancer (UICC). TNM
Classification of Malignant Tumors. 5th ed, p93-97, A John Weily
& Sons Sobin, LH Wittkind Ch, New York, 1997

21) Shirotani Y, Hivama K, Ishioka K. Alteration in length of
telomeric repeats in lung cancer. Lung Cancer 11: 29-41, 1994
22) Kim NW, Piatyszek MA, Prowse KR. Specific association of
human telomerase activity with immortal cells and cancer.
Science 266: 2011-2015, 1994

23) HERME, HINFIE, HEZX—. HEEFADTORT
—¥. EHESE 52: 73-79, 1997

24) Wright WE, Shay JW, Piatyszek MA. Modification of a
telomeric repeat amplication protocol (TRAP) result in increased
reliability, linearity and sensitivity. Nucleic Acids Res 23: 3794-
3795, 1995

25) Holt SW, Norton JC, Wright WE, Shay JW. Comparison of
telomeric repeat ampification protocol (TRAP) to the new TRAP-
eze telomerase detection kit. Methods Cell Science 18: 237-248,
1996

26) KRARHEF, EBEATF, EIXH KBEORBERICS
FT278 A7 —EiEkE. 5L LFEE 25: 469-474, 1998

27) Hiyama K, Hirai Y, Kyoizumi S. Activation of telomerase in
human lymphocytes and hematopoietic progenitor cells. J
Immunol 155: 3711-3715, 1995




DT AT~ PiEB L U7 o2 7TEOHE 453

28) Yashima K, Piatyszek MA, Saboorian HM. Telomerase
activity and in situ telomerase RNA expression in malignant and
non-malignant lymph nodes. J Clin Pathol 50: 110-117, 1997

29) Bachor HC, Boukamp P. Telomerase activity in the
regenerative basal layer of epidermis in human skin and
immortal and carcinoma-derived skin keratinocytes. Proc Natl
Acad Sci USA 93: 6476-6481, 1996

30) Hiyama E, Hiyama K, Tatsumoto N. Telomerase activity in
human intestine. Int J Oncol 9: 453-458, 1996

31) Okayasu I, Mitomi H, Yamashita K. Telomerase activity
significantly correlates with cell differenciation, proliferation and
lymph node metastasis in colorectal carcinomas. ] Cancer Res
Clin Oncol 124: 444-449, 1998

32) Okayasu I, Osakabe T, Fujiwara M. Significant correlation
of telomerase activity in thyroid papillary carcinomas with cell
differenciation, proliferation and extrathyroidal extension. Jpn J
Cancer Res 88: 965-970, 1997

33) Landberg G, Nielsen NH, Emedin SO, Cajandar J, Ross G.
Telomerase activity is associated with cell cycle regulation in
breast cancer. Cancer Res 57: 549-554, 1997

34) Holt SW, Wright WE, Shay JW. Regulation of telomerase
activity in immortal cell lines. Mol Cell Biol 16: 2932-2939, 1996
35) HREBEE, ME B, RHRT, MRE. HREos
ftEE 70T —EiEM - R 0. HARBE 56

36) /NIMETR, FHiSET, BEES, LMEERE, 185,
BRMAMICBT 57027 — Vi L BRBHEENERT L0
BEE. HAERIR 56: 102-106, 1998

37) Nakashio R, Kitamoto M, Nakanishi T, Tahara H, Ide T,
Asahara T, Kajiyama G. Alteration of telomeric repeat length in

oy

hepatocellular ecarcinoma is independent of telomerase activity.
Int J Oncol 11: 139-143, 1997

38) Grieder CW. Telomere length regulation. Annu Rev
Biochem 65: 337-365, 1996

39) Lunbald V, Blackburn EH. An alternative pathway for yeast
telomere maintenance rescue estl-senescence. Cell 73: 347-360,
1993

40) Wang SS, Zaikan VA. Telomere-telomere reconbination
provides an express pathway for telomere aquisition. Nature 345:
456-458, 1990

41) Bryan TM, Englezou A, Guputa J. Telomerase elongation in
immortal human cell without detectable telomerase activity.
EMBO ] 14: 4240-4248, 1995

42) Yahata N, Ohyashiki K, Ohyashiki JH et al. Telomerase
activity in lung cancer cells obtained from bronchial washings. J
Natl Cancer Inst 90: 684-690, 1998

43) HMOEZ, W/ EREE, BEE— fEXREEROTO
A7 —CERMNEDMMBE BT A H MM HifE 38: 815
823, 1998

1258-1263, 1998

Telomerase Activity and Telomere Length in Lung Cancers. Kanae Tawaraya, Department of Surgery (1),
School of Medicine, Kanazawa University, Kanazawa 920-8640 — J. Juzen Med Soc., 108, 443 — 454 (1999)

Key words non-small cell lung cancer, telomere, telomerase, TRAP assay
Abstract

Human telomeres are specialized nucleoprotein structures located at the ends of chromosomes and containing the 5’-
TTAGGG-3’ repeats. Conventional DNA polymerases cannot replicate the ends of linear chromosomes, resulting in gradual
telomere shortening as a cell divides. Telomerase is a specialized DNA polymerase that is able to synthesize de novo
telomeric DNA which can be added to the chromosome ends, thus compensating for the normal, gradual loss of telomeres.
High telomerase activity is expressed in most human tumors including lung cancers but is rarely detected in normal somatic
cells. The present study was undertaken to assay for telomerase activity and the telomere length in surgical specimens from
non-small cell lung cancer patients and to correlate these results with various clinical and pathological findings (tumor
histology, pathological stage, tumor stage, lymph node metastasis, cell differential stage, and mitotic index). We further
assayed for telomerase activity in sputum samples collected from 24 lung cancer patients and the results were evaluated for
suitability as an early diagnostic test.

The telomerase assay was performed according to the telomeric repeat amplification protocol (TRAP) assay using a
TRAP,,. Telomerase detection kit. Results were quantitated as the total product generated (TPG) . The telomere length was
determined by Southern blot analysis using telomere repeats DNA as the probe. Telomerase activity was detected in 75/106
(70.8%) of non-small cell lung cancer tissues, but in none of adjacent normal tissues. The telomerase activity level (TPG) of
non-small cell lung cancers (40.1 &= 100 u) was significantly higher than that of either adjacent normal tissues (0.048 £ 0.082
u) or inflammatory lung tissues (0.135 &= 0.078) . Statistically significant positive relation-ships were detected between the
level of telomerase activity and the tumor stége, pathological stage and mitotic index of the tumor cells. In contrast, no
significant relation-ship was detected between TPG and the lymph node metastasis stage or tumor histology. However, tumor
tissues from patients with pleural invasion showed generally higher TPGs. Less differentiated squamous cell carcinoma
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exhibited higher TPG than more differentiated cells. Of the 83 non-small cell lung cancer specimens examined, 9 cases
(10.8%) showed elongated telomere length in comparison with the adjacent normal tissues, while 17 cases (20.5%) showed
reduced and 57 cases (68.7%) unaltered telomere lengths. Statistically higher telomerase activity was associated with lung
cancer tissues with elongated telomere lengths. Telomerase activity was detected in 14/24 (58.3%) sputum specimens
collected from non-small cell lung cancer patients and 3/16 (18.8%) sputum specimens from non-lung cancer patients. 9/18
(50.0%) sputum specimens from class I -II patients and 5/6 (83.3%) sputum specimens from class V-V patients were found
telomerase positive, these results suggesting the potential usefulness of a telomerase assay of sputum as a non-invasive
screening test for lung cancers.




