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AMEE 2w DNAZIR el ETAH wg £ ZAE7 AN
A DNAT @3 DNASH €33 483 (Complementary)
Aol 7 A YR AYL § 5 9 v
A (Mismatch) €714 <9E 7Fxe AL AMgsgict. of
gt B3 ¥ HA DN YR Zpelvt pvy 4
8 kgo] Fojdg ol gt Axe F)AN HolA
ojul= DNA EA 3 wrgo 7Qd 2o Z5}7) sawe
£z WS BPA7|R, o] F SAW WAdAMe &5
Ayl WMo Fai4 W2 Yelbd 5 Q. ojm
SAW AAMe) Fo4 ARE £31D DNAY EA 8 g
o HFEE BAMY £ Yo godo. =G, H2
DNA, chid @3 2 MESGH Bz E3 uge
E£H3% ¢ U vlelaE, vx gl AN sto)
A 272 k. B ARAAE o2l Lo B
3t SY¥AE o] 7 24 DNA AME AP
o, ol F3AFE, EAHER, BHEH 2 DNA
Ao} 49 £ A& Aolr}.

n. A =

& dFdAe ¢Ad F2A 36°Y( LiTahE A3t
4 Agn vIF AdY olF AAX Yz FAd
SaW AME AFsFet. Zl@geg8 = LiTal: 2AAY
36°Y%H dddn X2 g 23kg o]f-3o g ua}
o] 9] 32 7FA = SH-SAWE 2HA 7= shgict,
g™ ZI¥ $el FAY IDT  (Inter-Digital
Transducer )= 100 Mzl SARE S ZIES F7|7t
40.38 w7} H =% AR, Age LAe ad ]
3} 2ol F Jle) ¥ SAW Al ¥z AdY Y
E 72, & Z}al SAW AAbE oA 12 s 9o
AAEe 4R 8 IDTE ALY, o|F 94 §
BE F&kd SATS Sojd 28 $7d =28 tnjol
2% 7]1Z A'2(Reference Channel)o}-3} stm, AAX
Ao B ZAwE FAAAA SAZE 9 #3743 o
Eo] 5 SHEg0 o] Bo] w3 & F L= §
tiplo) 28 £ al'd(Sensing Channel)e)atir Fhoh.

Output IDT
/

Input IDT

\ Sensing channel /

'W”
A
AN

Reference channel

4
/

"

[}
LT substrate Epoxy layer

a8 1. °olF AL SA¥ 24,

238 1efM B5o] & side DNAE 2 nIAY
F o= g2 233 03, 23 A 0)F A2
A% Aolg FEH 1 HaE DNAYY HEE NS
8 ol AAMe] ZF AAdde A delHE g
o} Al 4 IDT= SAY AW z|7F AdA wake g
ASHEE  SPUBT(single phase i-directional
transducer ) el 2 AASIATE. =% LiTa0; ¥4 71
o) ZpAalol A Q3R W SAWS] wHALE H2A]7]7)
Asle, 8o Ade] o EA & 7 @e] Ry v
o] TEFHAC. E SAW AR FEHANA S

& 7] W&l IDTe NE dZ2%9 A Y5 o)
. B9 228 SAY 279 SR A0 HEE Aok
3o, EXA) SAWS) HAH FHEAE stAet @),
ol ¥ & FAL USAF)7) A8 10T V& AF
2 ARE AL Ay LY 272 EXHFYG. A
g SAW A ALAE 29 20) YENIQIT,

a3 2. Azd saw A4,

. o8 & 53

3 1LAR

B dFo} AIRE EE DNAE (FMAeHA | p
mol &=AYE HESIAE AL FUsIGed WPLCZ A
A F FEAZE AL At 4P A2
DNa el eE =g E7)MELe ug g},

Probe: 5'-GTT CTIT CTC ATC ATC-3'
Target (Complementary): 5'-GAT GAT GAG AAG AAC-3°
Target (Mismatch): 5'GTT CIT ATC ATC-3'
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3. 2. Probe DNA Immobilization
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3. 3. Target ONA Hybridization

Bl DNAZE itAstE Av BRSO oA FH
DNAZ 1 M NaClE H7I% TE b golell 1 yM BER
o] DNA EA3 2N A EF g o] RAL M3
o 2217 Fb T3 whE 2 ARt BEA DNAE AN
29l Afol 7hEg TE  (5'-GAT GAT GAG AAG
AAC-3')9} B 2o X(5'GTT CTT ATC ATC-3')e) 2Z&H5
AbESte] SAW A E DNA EASH v 2HAS4¢ g9
ok,

a¥ 3oe Add o 23 DA 2H3E A

- 320 -



Y 3. DNA AR 2 EA3) VY= (a) BE DNA
A3 (b) &3 DNAY EX DNael E4A33}.

3.4, 8%

{'— Aol A= SAW AlAe] DNA RAZ ¥ EA43) v
o T2 % ZAALE ¥5E #{sd 1F g A9
WG A 23AXQ HUESNIT BEH7) (Network
Analyzer, WP 8752C)F Ab&dlgivlk. 23 DVASt X H
DNAZ BF2A)7])7) Mo SAW Azle A H4dx g3
DNAZ 2RHAN Fo x4 Ag 549 2 4 DM
o} #F73 DNAlel EAE whSo] dME) Bd 4xpe A
EXQS &8t} plmdte] Btk 27 49 BE
o] ZF 9AlE whgoll ul2} SAK AN g Fiy HEFY
Aedel aigfsA F7r FAAR A 2HYEY
2 27 2§ fAYE & & AU

gt

o

rI

~—Eun AU fd
-18 -[— — - — Probo DNA T
Targe t DNA .
-20 -
= :
X -2
3 2
g9 <o o T
' N
8 nY
-E 3 4 i =
3 t
=t}
45 Regepsnr
S0

I 4. DNA 9ES SAY Fabyr AMEY.
e

WEND 2478 Agstd £33
o} H‘/‘!*W:n*ﬂ zid i glel B3 DNATY L;ﬂ =R
ong ik A5 B DNAZE T A D9 At
8 B3Pt '1% 501} g3 DNAS EE DNA Alo)
of FA3 vk HF %E}—? Bi.;ﬁ]r—::z velhsicl. 2
oA BEo] ¥ HEd BAP F5 WHE Y
O 2 SAN MAIE o] £ate) DNA AMZ olf JiEH

o e
EERS Y

_\'_
o
u)"
]IO
b
32 ux

——Probe DNA
-~ Torge t DNA ~afpmi—

Insertion Loss [48]

416
to23c 10272 10274 10216

Fraquency [MHz]

¥ 5. DNA &3 g ¥ Fog &¥EY,

v. 2 &

2 dpdA= DNAY 2Bl A¥(hybridization)
of 2% DNA EA38 S48 A 8 + e SH-SAY A
ME Jpgetdok. 36°YX LiTa0s 43 719& A3
SaW AAE AlASlm, SaW A AaRE pAge s
#, &3 N7k A EE A |A e B DNAYE A9
Hozg A 2% AR T iﬁr Fup HE2
=38 -’r‘* 3121‘:} ALy AxEe &3 Faket DNA
TS whgo] dojge wal AP BAE BAT.
% ) %—ﬂ o Edog o]g¥E dEA AuQ P W
37} SPR{surface plasmon resonance)o] ©]&), SAW A
AHe e SAMe tih dx, 24z 2 An)r) e}
2, A7k TH rhesld, vEN Jled HEQFGQ
Argl 3ol 53 By F& AHIAFE 249 dA
2 7Y £ A= FEL /KR, £F Sauverbrey W
Aae wad 28 32 AN Z2EE T FaF9
AT vlAlges, t] ¥& T SAK WNE ALE
%73 o & AEE 78 & 5 Jg AT, &
%?Oﬂ’ﬂ 7H‘!a"x"=_| SH-SAW MM A Zo2 OUdst &
71 G2l DNAE AHEsld AHEd A7y Fag 2
e FAHx dFol V) £ UL Holnh,

HUSH

1. Benjamin Lewin, “GENES  VI", Oxford
University Press and Cell Press, 1994, pp.
8390,

2. K. Skogerhoe, “Molecular  Biology
Techniques”, Anal. Chem., 65. 416-419.
1993,

3. Y. Cui. Q. Wei, H. Park, and C. M.

Lieber, “Nanowire nanosensors for highly
sensitive and selective detection of
biological and chemical speices”. Science.
293, 1289-1291, 2001.
4. G, Marra and P. Schar, “Recognition of
DNA alteration by the mismatch repair
“system™, Biochemical Journal, 338, 1-13,
1999,

- 321 -



5. T. Nordstorm, M. Ronaghi, L. Forsberg, U.
DeFaire, R. Morgenstern, anc P. Nyren,
“Direct analysis of single-nucleotide
polymorphism on double-stranied DNA by
pyrosequencing”, Biotechnol . Appl.
Biochem., 31, 107-112, 2000.

6. 1. Abdel-Hamid, P. Atanasov, A. L.
Ghindilis and E. Wilkins, “Development of
a flow-through immunoassay system", Sensors
and Actuators B, 49, 202-210, 1998.

7. Keiko Ito, Koji Hashimoto, Yoshio
Ishimori, “Quantitative aralysis for
solid-phase hybridization reaction and
binding reaction of DNA binde- to hybrids
using a quartz crystal microbalance”, Anal.
Chim. Acta, 327, 29~35, 1996.

8. P. B. Luppa, L. J. Sokoll anc D. ¥. Chan,
“Tmmunosensors - princ.ples and
applications to clinical chemistry",
Clinica Chimica Acta, 314, 1-2¢, 2001,

9. W. Welsch, C. Klein, M. V. Schickfus and
S. Hunklinger, “Development of a surface
acoustic wave immunosensor”, inal. Chem.,
68, 2000-2004, 1996.

- 322 -



