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OENADZX ) —Z2 JICBEEY % hTERT EInFD * FIL{t
BREDOEHOERIEEINTI TVSAE—a T yta
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HAR

TH X T —YOMBIGER T TH S human telomerase reverse transcriptase (RTERT) B{nF 0 7 0% — ¥ I,
DAF MUY = Y HBPRADHET LR DD o TR D I EPHEEN TS, L > TIDTHE—S
HIHDAF VALY — VI TE L, PAORPITEROTHRE LTRETE 2 LHIfFE s, FEHHE,
RTERT BIZT D70 E— Y HBHDOILOD CpGH A gt 24 fifke s —r vy Fe L, 10O 70—
TDNAZATAHINTEBET v TEMERLZ. ZOF vy T OB RLENNA T 5L ¥ =3y
7 vt A (Electrochemical hybridization assay, EHA) (2 & o T hTERT #BIZFD A F MLy — 12k 50
JERAZW 2R ATz, T2 TR, WkETofBBgiie HIEL COENA, BAUE, EE» 55600
BV EHWT, 7/ 22 RINL, HRERLE L0, A FVALRRNGEY X T — ¥ #EG G
(Methylation-specific polymerase chain reaction, MSP) %475 7z. #5172 MSP BEY) % EHA IZ X ) &FAfi L 72
LA, U TNDXF VALK L A DOHETEICHBAYRE N, ABUE, REFZELTXTOY V7
B AF VALHEDE W DNA 70— 753 5 A 77 F )V D Receiver Operating Characteristic (ROC)
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v, arv¥a—yiiEisg (CT), BAILBHEG (MRD 72
XD AFbATY 2", Table 1 12IED A DRER %
MAETEORELFRELZ L. ERARMSAIRX
MR CT, B REWEHGE (PET) % CH{EZINIC X 5
BWATON L, RE, FREZZESO2E0H5H. |
EEDA L EOMIBE TS WEEREZRT A, M2
BAFEIZ L > TIRBESBHCBIHEL RS, EHOHIE
CNFETICPATRHRMIZHIL WL TE X T —EDH
AY—7—E LTOWREERFLTEZY. Fa45—
it DNA F v 7 TELALFAHN TR L > TRIET %
CLITEoT, mVEE, FREZRL, FEICHHED
HORESETHS I EEIRLAYY. 22T, TR
T — X OB R T TdH % human telomerase reverse tran-
seriptase (WTERT) AR O 70 € — ¥ IO A F W AL/3
y — ¥ OBEZALFINRBEIZOWTRE L, Ex—7—
ELTHERBIZDWTHRE L.

WA, BIZT DR X TFMEBEP AL hboT
VB ZEFMEENTREY. BETORXF ML L
I2CpG DY b Y (C) DBMNFAFMLINDEHRTH D,
BIZ XA BER T TH D pl6 BIETHREDOTUE—S
FIMTIE CpG DY P Y VB AFMLEINB I LIZE ST,
ZORBPHMENTHEY, KGH AL LTI ple#ls
T O6-methylguanine DNA methyltransferase (MGMT) 1%
D CpGH A FABERF A FIUALL T WD Z & A S
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Table 1  Sensitivity and specificity of cancer diagnosis methods
Method Sensitivity/%  Specificity/% Ref.
Stomach  X-ray 70-80 90 1
Colon stool analysis 30-93 1
Colon CEA (carcinoembryonic antigen) 36 87 2
Colon PAI-1 (plasminogen activator inhibitorl) 94 84 2
Lung X-ray 63-88 95-99 1
Lung PET (positron emission tomogram) 70 84 3
Lung sputum cytology 25-78 99 1
Uterus Biopsy 95 99 1
Breast Mammography 84 91 4
Oral TRAP assay 14 59 5
Oral Electrochemical Telomerase assay 93 86 5
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Fig. 1  (A) Principle of electrochemical hybridization
assay using ferrocenylnaphthalene diimide (FND) and
(B) structure of FND

NTWa, AF LY Py Y 2RBT 2 HEE LT, —i#)
I bisulfite sequencing #', * FIVALERIGEY X 57—+
AL (Methylation-specific polymerase chain reaction,
MSP) .&12)' Combined Bisulfite Restriction Analysis
(COBRA) #EW LRGN TS, T b UL
WCEoTY MY U T VVICEBRINDEE X F LIS
Lo TZOEMBEPENZ EZFH LTS, IhET
RO RAFEE R A F VALY b ¥ YR TFEDRET ST
ETwah. WALWIE, 4RIy AHHEHEKIE A F L
VEYYEDL Y MY Y ERFLIIST A EZFIML:
AFVALBIETORBEZRE LT 5H. T2, N
593 EFH 4 71 bo vk (Electron Cyclotron
Resonance, ECR) A8y # I X o TR I N2 F ) h —
RYBBEEBICL 5T, AF LY Py EFERXF VALY
b Y OBALEMOENEFILTAFMEY F ¥ Y Of
SALEMRIIC I LT . Bartdsik 57 13 A
T &A% (hangingmercurydropelectrode, HMDE) T [f] £

2, AFMEY PV EFERF ALY N Y ORLEN O
HEOWEFAHLTAF VLY b Y ¥ OBSACFERBRICED)
LTwW5.
ZHEOIZINETIZ 2R DNAICHERMICHET S
7zt ft+ 7% L T4 3 F (Ferrocenylnaphthalene
diimide, FND) % H\W/=BSFALEMNA TY T4 ¥ =2 a >
7 v+t 4 (Electrochemical hybridization assay, EHA, Fig. 1)
A7 LT &Y EHA TR, #NRAVEETOW
(20 SEHARLEE) \THMM R F +—MbF ) ITX 7 LA FF
PHEEALL-EEBE T —TEMET L. ZOEMIC
=4y FDNAZELH Y IVERNTAE, T0—7
EZ =y PN R, 25 )Y2 RE DNA #E
KT D N TIVFALE—Y 3 YKSHIHTFEND 2 &
BFBETTA T 7L VXYMV ARLVEY VX 1) —
(Differential Pulse Voltammetry, DPV) HIZEIZ & » TEIL
ZWEL, BoNI-BRE EFNEN i, i & L, BRENZE
Ai/ % = (i/iy—1) X 100 T § 5. 4y, ilF, TN LN DNA
TH— T OHDOBFITH BN S 7 FND & & 2 K8
BEHIZL T v —HL—FENZFND BIZHEDL.
INF TICHEARER LB, MSP IZ X » CHIES 2> 7
V& EHA THIINS % 2 212 X 5T pl6 BUET, Cadherin
4 (CDH4) #AZTF®™, WTERT#UZT DA F VALY b
YR TI L. 0, T u A =i, A
80 % THRILTWDLIEHMONTEY, ZOWEHEIIL
DHEZTFTH 5 WTERT BIZTF O 7 U E— ¥ FHIBO X F )V
L2838 — VBB ADHITE R Db o TWDE I EPHIS
NTWDLDT, BABWOID, HEPARLTTEIRAD
HIAARETH 5 AMIERROY TV LT, ZOH
WX F VALY — ¥ DR & R a7z,

2 % B

2:1 MSP ¥ > FILOFAR

5=y MRINX T, ZZELTMSP IO T T 1~ —fif
Y 7 b TH % CpGWare (http://apps.serologicals.com/
CPGWARE/dna_form2.html) THEL7Z.

P T DNA R i BR AL PR 2, R Y A T — B g U
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Table 2 Sequence of probe DNA immobilized on the
electrodes

Probe

DNA Sequence

M5  5'-SS-TAG TCG CGT TTA CGC GTT TTC GTT-3'
M4  5-SS -TAG TCG CGT TTA CGC GTT TTT GTT-3'
M4'  5'-SS -TAG TTG CGT TTA CGC GTT TTC GTT-3'
M3  5-SS- TAG TCG CGT TTA CGT GIT TTT GTT-3'
M3 5-SS-TAG TTG TGT TTA CGC GTT TTC GTT-3'
M2  5-8S- TAG TCG CGT TTA TGT GTT TTT GTT-3'
M2  5'-SS -TAG TTG TGT TTA TGC GTT TTC GTT-3'
M1  5-SS -TAG TCG TGT TTA TGT GTT TTT GTT-3'
M1’ 5'-SS -TAG TTG TGT TTA TGT GTT TTC GTT-3'
MO  5-SS-TAG TTG TGT TTA TGT GTT TTT GTT-3'

#5” _§S— : 5'-HO~(CHy)4~S-S—(CH,) o

(PCR) ENbD%MEL, AFMEY P VIV by v
EL, YNV UVRFIVICEBRLAENEY -V Ay &
DAZRZ LG L7z DAL BFNILUTIZR$ M@
DTHbH (FRHEBIE 7O —7 DNA &xB$ 5 585, Bk
HIEMSP 794 % —#4). A FNVILF —7 v b DNA,
CGT TTA GGG AG T AAT GCG TTT TCG GGT TCG TTT
TTA GTC GCG TTT ACG CGT TTT CGT TTT TTT TTT
TAC GTT CGG TAT TCG TGG TGT TCG GAG T-3°, IE A

TTT TTG GGT TTG TTT TTA GTIT GTG TTT ATG TGT
TTT TGT TTT TTT TTT TAT GTT CGG TAT TCG TGG
TGT TCG GAG T-3'.

M5(-), MO(-) &, 794 ~—& LT, FPrimer: 5-GAG
GTA TTT CGG GAG GTT TCG C-3’, R-Primer: 5'- ACT
CCG AAC ACC ACGAATACC G-8' (V=>4 v ) &H
WCHEIE L 72, MSP IZ831F % DNA #iiE (Polymerase chain
reaction, PCR) 1%, 1XZymoTaq PreMix (Zymo Reserch),

0.4 umol L™ F- Primer, 0.4 wmol L™ R-Primer, and 40 pmol
L'M5(¢) b LIEMO¢-) #BL, 94C,15—54C, 1%
—=72C, 172 40 Y & L7z, #5172 PCREYIE PCR
Purification kit (Qjagen) THE L7z, "A TV ¥ L £—
¥ 3 YHiIZ, PCREWIX 2XSSCEMICHEL, 95C T
10574 Fax—FL, BHIZEHLALDOZH V.

2:2 BERERY > 7 IV (exfoliated oral cell, EOC) Ff%

JUNEF RO MMB R B & THY GFIHF 5 1445) &
#B7z0b, BE~ODA Y T7r—aFarvtry oo, [
B S NI2IPED A (oral squamous cell, OSCC), MR
JiE (oral leukoplakia, OL), & (healthy volunteer, HL.)
PO Y TNERRLEY. F v FVRIUE, ARV VT

i, B, R, Bk, I OESADORZ ) == 7ICB&ES % hTERT BT O AFMBIMO7-OOBZAFINA T VT4 =V a0 Tyl 439

TV ERBONME LT 10 B0k v, AEBAEK 20
mL (2% <272, 10000 rpm T 5 im0 BER, b
&, XUy bE& L CTHERDPESMIE (exfoliated oral cell,
EOC) #%%7:. ZHIZ 500 pL OMIBERiim %z, 4T
DT AANALET3054 yFax—1tL. hFEefL &
D100 uL 2> & DNeasy Blood and Tissue Kit, BisulFlash
DNA Modification Kit {2 & > T4/ 2 2 L, HifEEEL
L7, ZymoTaq Premix % iV C, 2-1 L FBRIC MSP #
W E1R7.

7 —7DNA (Table 2) &, Y=Y %2y bXhAHR%
LAEWL72bDEMBAL. 10 BWE AT 5~V F 4K
B (o1 mm, HHP SR IKEER) 1379 X<
X Y EILE % 1T 5 72, 0.05 umol L™ 71 — 7 DNA, 100
mmol L™ NaCli&# % 2.0 ymol L™ EHRIZHRML, 25T T
QWM A ¥ F 2 _— T L7z, K#EfE 1 mmol L7 6- A7
7 hAFH ) — VBT 2.0 uL ZEBISHRINL, 25T T1
R A Y FaxX—PMLADL, KELTT2—7 DNA R
EALEME L7

2-4 BRILZFBAE

FND (38 £ O MERIZHE> THB LY. Tra—7
DNA [ Z{tEMIE, 5.0 umol L™ FND, 0.10 M EEfE# U 7
2 (pH 5.5), 0.10 mol L™ KCI # # T DPV #ll & (Initial
Voltage = — 0.1V, final Voltage = 0.3 V, Increasing Voltage
=10 mV, amplitude = 0.05 V, pulse width =0.025 s, sample
width =0.005 s, pulse period =0.01 s, quiet time =2 s, resis-
tance =510 kQ.) &17o7z (i, WE). W ZKBER, ¥~
7 )V DNA % &5 L2 2.0 uL L, 20C T2 Kefi A
YF¥FaN—bL7% ZO#, FHES5.0 umol L FND, 0.10
mol L™ FEEEA V7 A (pH 5.5) , 0.10 mol L™ KCI i T
DPVEZ AT o 72 GIlE). BoNn2BiRE D, EHRMM
A/ % = (i/iy—1) X100 ZHH L 72

2-5 Receiver Operating Characteristic analysis (ROC
FEHT)

DWAOBHIZB T, TNTOERT > T VD Ai v
DWEEBADEE L, BATHWYE0 L L, =7 IVkRE
¥ 7 | T Receiver Operating Characteristic analysis (ROC
WD) %707 BiEE (S w7 2 2 ORBtoNE
(True Positive Fraction, TPF) Z #2580 EA (False
Positive Fraction, FPF) Z i 72 v M L7z (Fig. 2). &
NiZXoTHonz7ay oM (MM T, Area
under the Curve, AUC) Z 5 L7z 0.9<AUC<1.0 D
B, EWISEWERNEEZ OB A7 A TH 5. ROC i
PRt & NAZBIEIE, Al vyneons DIEICB W T D B VI
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BPEOHEE LR DR BEEE R L0 T, ZoREEH
W Table 3 1237 & 9 % EF4T%) (Confusion matrix) %
fER L7z, 2nky, BEREME W), ZEE B), BEE
(C), B (D) &% 2BMEHD 20, ZoWE»S

R, FRER TR, BE=A/(A+D) X100, Fr¥E
=B/(B+C) x100 M L 7=,

3 RREEH

31 HBEIZATLA

WL ENTT ) DDAF MLy P Y idy b v
NEEWEN, A TF VLR R 75 4 < —% w72 PCR
(MSP) 12X > THME T 5 100 3 IEMEE O AR &
e (k& Yo ro3FEThsb). —J, HmEEL
FENT ) ADFEATFNMEY Y IEY T VAN
SN, MSP1%, FIUANEEHRIND, Thbb, ¥—
Ty MIAFMMEY Py v ThiuEy v eRb, FEX
FMEY P U THNIEF I VANEEHRENS. T DEND
%70 —7 DNA B ELEMW TN, 7YV ¥4 ¥ -2 3 v
Lo THIT 5.

% —7%"v b DNA I hTERT BT O 70 € — ¥ Ik D
622 2°5 -502 £ TO 121 HEIH (2 F )by —5 v b DNA:
5’-GAG GTA TTT CGG GAG GTIT TCG CGT GTT CGT
TTA GGG AGT AAT GCG TTT TCG GGT TCG TTT TTA
GTC GCG TTT ACG CGT TTT CGT TTT TTT TTT TAC
GTT CGG TAT TCG TGG TGT TCG GAG T-3’) % MSP |2
o THBM L AF VLY Py rolRiiTid, -4

Best threshold
(High TPF, Low FPF)

¢ AUC (area under the curve)

AUC: 1.0~0.9, High accuracy

TPF (True Positive Fraction) 1.0

O FPF (False Postive Fraction) 1-0

Fig. 2 Principle of ROC analysis
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FSAFNALY P VDA, Ty FERD, JEXTF
MEDEEI ARy F &b, 22T, 7ua—7%75
A8, ¥ b EIAFRAEREL:. TDEHITTH
ZET, AFMERED TS AHE L O T u—T LI AT
WAEDNAIWC X B I ATy FIZL OVARER CART L7

200 SO, AR Y FOMAEDEILGT T &
b, ZOMAEDEREER QA EZET S &A%

SNTVS720"Y Ju<yF LML RbE
HEEIN DT LROMAEHLEE L7

71 —7 DNA & Table 2 IZ/RTFHDOD CpG 4 b %
D 24EIOWFNE L, 10HEDORAF VALY - DT
O — 7 % #hi L7z,

Fig. 3A IZIZ M5 (+) 7 =712 LT, §XTAF AL
ENFY MY rEATS 120 OB A Y TX 7 LT
FA2$HEI & L7z PCR EYW, Mb(-) ETXTOY bT U955
IVIEREINFY) TX 7 VAT FESHRIE L7z PCR
FEWD, MO(-) % 0.1 ~4.0 ng uL fEH S €728 DAY/ % %
RL7z. BEEOTO—7 M5 IZHEIR 2 M5(-) TD A,
M5 (-) DEEEBANCIE U T AL 72, & 512, Mo,
M1, M2, M3, M4, M5 70 —7IZxF LT, M5(-) 21 7V
FAX - a 38/ & ML MOIWIRHTT, IR
<y FOMBIBEZ LT LI, AidRA L7 (Fig. 3B).
MO(G) ZNA TV T4 €= arddb e, MbAH MO IZ
T, AdlEEEN L7z (Data not shown). Z3L5 O3
i, =7y MHICBWIHIBEOEENZHT 52
LERLTNVA.

3:2 EEY>TILOETIZEE

W2, BRI TV THET 21T o 72, DEEDRA L
EBGE & EHEHE P BN 2 7L (DFEN S CWik)
PO ARG, TmERAE L, MSPEWESE/. 2
NHIZHOWT, BXRALFINA TV FA = arT otk
4 #47-72. Table 2 IR 10 fiHO 70— 7% [EE{L L
T-EBEHEL, FNZFRICH LT MSP EY % WLE L,
DPV il # 1T > 72, Fig. 4A ICENEhD 7T a—7I12x$
BAERLYZ. §RTOTO—TIZHBIT5H AL, #EFE
<HAMBERE < BABEDIRT, K& o7 MSPIX
AFIVALRERTH 2720, P A A FVLIEHE OBV

Table 3 Confusion matrix

True condition

Positive

Negative

Predicted condition  Positive

Negative

Sensitivity =

True Positive (A)

False Negative (D)

False Positive (C)

True Negative (B)

A . B
X100  Specificity = X100
D B+ C
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(A)
160
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= 100 ]o'f
—_— L4
3 80 #
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af §. 1 MO(-)
prt| 1L LR SEVRP S [.
o 1
0 1 2 3 4
[PCR products)/ ng uL™’
B) 420
100 | —[7
80
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20
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probe DNA

Fig. 3 (A) Ai value of the Mb5(+) DNA probe-
immobilized electrode after hybridization with 0.1-4.0
ng LLL’1 of M5(-) or MO(-) DNA sample and (B) the
Ai value for the DNA probe-immobilized electrodes
carrying MO-Mb(+) after hybridization of the 2.0 ng
uL™" PCR probes carrying M5 (-)

The electrochemical measurements were conducted
in 0.10 mol L' AcOH-AcOK (pH 5.5) containing 5.0
pmol L™ FND and 0.10 mol L™ KCI at 20 °C.

LOMHIREEINT VBN, ANERREEZTIEITIA v —
I AFMEEINTEINRT T A =PI ONFHIZ A F IV
fLENTHRWE S —E A F ML ST 5 B A3 HY
HINTV2720, AidMEL LoTWVEDRELFHLTY
5. F7z, CUED AL MO 225 M5 IZHh T A F IV EE A
E2BIZoNT, AdZ ER L7 ABUEIR, M2, M2, M3,
M3’ TRV Ai &R L7z, A E TIEEERNIZ AlIZDh S v
LOD, M5 S MOIZHUTAF VLHER T 51200
T, MMZER L7 A FIEHEORWHEITH 5 M4,
M4, MBICEHTHENATIIMS L) Me 12 LT,
BV A ERLT. 100 % AFMVELTWEH Db H 575
80% BEXAFNMELLTWELDODIEI VLV ERDbR
b, BADAZ ) == 7L LT, Mb DR THkil% il
723 (Fig. 4B), 3A L ABUEDINE D HE % o T iz7z,
M4, M4, M5IZBITS AiDOF (A) TRHMiTArZEEL
7o, ZOFERPSF TR EIER L7z (Fig. 4C). %7 —
FDORy 7 AEHIET — 8 5D 25 ~75 % OB E IR
LTEBY, ZoOHMPZNZENOEGF TEL > TWERDPo
7z. Studentt 7 A MI X B2 HREAHEIIBVWTDH, AL

i, B, RN, Bk, I OBESADOR 7)== 7IBET 5 hTERT BIET- O AF MEBIO7-0OBEZIFH N TVTAE =2 ar Tyl 441

(A)

120

MO M1 M1 M2 M2' M3 M3' M4 M4' M5

=

OSCC OL HL

Fig. 4 (A) Aivalue for the multi-electrode chip after
hybridization with the genomic DNAs from the EOC
from OSCC (Black bar), oral leukoplakia (Gray bar)
and healthy volunteers (White bar) treated with
bisulfite modification and MSP. (B) Box plots of
Aiys value of EHA in EOC. (C) Box plots of
Al vaovasvs Value of EHA in EOC. *: p < 0.01.

0 02 04 06 08
FPF

Fig. 5 ROC analysis of EOC

TPF: True Positive Fraction, and FPF: False Positive
Fraction.

HBGE, HBUEE@EHEZAEDOE (p<0.05) THRHT
5 ENTENIZD, M4, ML, M IZBIT 5 AiDFI
(Ai g sns) WD ZE CTEABELRBRIASTREICR S
b,

3-3 MRETEEMT
Ai g svig v DEZE ROCFRITIZ X > TEH L 72 (Fig. 5).
AKFEFETIE, F72, ROCHEN TR S 17z dh# T 1 FE
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Table 4 ROC analysis in the case of the detection of OSCC from all samples

Mb5+M4+M4'/OSCC
OSCC OL HL accuracy rate AUC
EOC 20/21 5/19 0/29 91 % (63/69) 0.97

AUC: area under the curve, Threshold: EOC 96.6 %

(AUC) 28 1.0 1SEWIE, 203K FEOEHEME IS
ElL 05 IEWERBEEBIIEEAE RV, Foko, il
MTHEDEH LA, ZofE, 097 &40, AFHIIZ
WPk LCHEFCRWEBEEEZAT L2 L0500 -o 7.
512, ROCHITTIIDSAZMIMT 2 720 OB 2 & i
FTHIENTESL. TRITE o TR BEEE BRI/
ShBEsFEREND. SN0 — 5 TIEBMHEIL 96.6 %
THY, 96.6% UL ETIEWADOWREMEIIEFIZE L,
96.6 % X D/NEWHA, PWAOWREES P2 KN &
Boahotz, TOMEERGT, Aiygue.n PIEET VTV
THZE L, IERRHE 21T - 728 8% Table 4 IR L7z
COBMETIEX, PATE 22T vhbTrI1H T
V(4.8 %) TBEMER L. BEHRIL 100 % BFHE T
HLHEBHTETEY, ANED—HDOBEHETHA &
FED Aiygoswons ZRLTWB I EDGholz. ZORER
POKE PADANEZELLBALFIICE 84 28
W3 2E, 95%(=20/21%100), J$5E (BSATRVAZR
ELLPFATRWEFMITE 84 2H5HBT5L90%
[=(14+29)/(19+29) Xx100] T&H - 7. IEH W E L,
91 %[ =(20+14+29)/(21+19+29) x100] TH Y, W
WCEWIEBMIEREET D I L0 o 7z, ELFBH Tk
B ERERENE D IIHVBH I 2, AFREIRO
JENR WSS L2 Y I 6DT7 v A ThAH
25, AUCOFED S b EHEESHEFITHFETHL v
Z5.

4 FE =l

FND Z fJJl L 2B RALZFEHNA T 54— a »
Ty LIZEoT, CEDA, ANGE, W EHROEK
F U INDBW R XA FIVALEEDE W SFEO 7
O — 7 OBEFALZDEOMP S BAOKM &Mz, 22
TIE, EHEHEPADINCABES G E W), X ) EE
DRPUE VIRDL TR Z ATV, B 95 %, FFEE 90 %,

ZWIE 91 % THRHT A ENTEL BETF TR
MELTHALENEZRETL2ZEHHETH Y, BHE
NDN AT EEZABIENTESL, F72, BPAZLVER
FEICHRINT B 72002, BfEZ TUC, BREIEZERD 2 K
¥ 5 (R ICBBEEOEEIMATS) ZLHT
&%, AFIVLHEOBRINID A OFHBIEIC O MRS
NTws, BRALFHTHRIERE CHELIEETDH

D, PMUULLWEETH B0, HFHLECWRELERE TS
ZET, BHiOF = T7H A4 FRXy N4 FTOBRH
BEBIC b DL HIfFE 5.

# i

AFFED—EBi, ENFZERIZEEE A H AR 51 72 B 56 1%
MR ARPANZE Y - AR ER T2 7 T 4
(P-DIRECT) OB #ZI72d 0T, SZIXHELEL
S

X 73
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The human telomerase reverse transcriptase (RTERT) gene is encoded as a catalytic unit of
telomerase. Since the methylation pattern of the CpG islands in the promoter region of
hTERT gene is related with cancer development, this should serve as a suitable cancer marker.
Electrochemical hybridization assay was applied to this detection using ferrocenylnaphthalene
diimide (FND) as a hybrid indicator. Ten different 24-meric DNA probes were designed and
immobilized on the individual electrodes of multi-electrode chip, which can hybridize with
sample DNAs carrying different methylation patterns: MO, M1, M1’, M2, M2’, M3, M3’, M4,
M4’, or M5, where number refers to the number of methylated cytosine of CpG islands in the
promoter region of ATERT gene. Aiming for simple diagnosis of oral cancer, the total
exfoliated oral cells as clinical samples were obtained from oral cancer patients (oral squamous
cell carcinoma, OSCC), oral leukoplakia as precancerous lesion, and healthy volunteers. The
clinical samples were amplified by a methylation-specific polymerase chain reaction (MSP) with
bisulfite treated genome DNA from the total exfoliated oral cells and hybridized with 10-probe
DNA immobilized multi-electrode chip. The current increase ratio of M4, M4’, M5 probe for
detecting methylation was increased with cancer progress according to the following order:
healthy volunteers, oral leukoplakia, and OSCC. Receiver operatorating characteristic curve
of the obtained data gave the threshold values in the case of the detection of OSCC from all
samples to obtain 91 % of the accuracy rate for total exfoliated oral cells using 96.6 % of the
threshold values.

Keywords: telomerase; human telomerase reverse transcriptase (A7ERT) gene; oral cancer
screening; electrochemical hybridization assay, aberrant methylation.



