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Development of High—Intergrated DNA Chip Microarrays by Using
Hydrophobic Interaction

=7 3 84 A g%
(Do-Kyun Kim, Yong-Sung Choi, Young-Soo Kwon’)

Abstract
We have used the random fluidic self-assembly (RFSA) technique based on the chip pattern of

hydrophobic self-assembly layers to assemble microfabricated particles onto the chip pattern.

Immobilization of DNA, fabrication of the particles and the chip pattern, arrangement of the particles on
the chip pattern, and recognition of each using DNA fluorescence measurement were carried out.
Establishing the walls, the arrangement stability of the particles was improved. Each DNA is able to

distinguish by using the lithography process on the particles. Advantages of this method are process
simplicity, wide applicability and stability. It is thought that this method can be applicable as a new

fabrication technology to develop a minute integration type biosensor microarray.
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2. Mz 3 A YWY

21 A=

AAAgEME 5'Ede Z4Z vie”w 9 FITC
(fluorescence isothiocyanate)®E 43 02uM 27
o] o]F1}Ad DNAE Nisshinbool $EH§HAISIA A}
439t drinlde 47 5'GAAAAAAAATGAC
GTCATCCG3' (A, Mw 64362 Tm 6497),
5'AGGAATTCCCAAGCTTGGCA3' (B, Mw 6,107,
Tm 682T) ¥ 5'GAAAAAAAATGACGTCATCCG
-AGGAAT TCCCAAGCTTGGCA3' (A+B, Mw
12,604.2, Tm 83C)o|t},

DNAE nA3ted AME3tE opd|d (Mw 67,000,
from white egg)e Wako Pure Chemical Industries,
LidY A& A&t

2.2 S (particle)2] =t

24 cover glass 71¥ (0.13~0.16mm, 18mm X
18mm)e] $ZHL 2WAY7E ©]83t9 500rpm
A 10%, 1,000~4,000rpmoll A 2027+ 2 3| A3
HA (CFo)sN EAAeZ 045~9.0wt-% FTEZ
34 A)70 CPFPE Hsloz 1004L FHFAPoEA
05~20ume FA=2 zgstd 254z 34
agm, 2 dgde] Hay REE o&F AETL
43¢ 2¥ANFEFAAAE o] &3t AFE F 200
A ZF83, 2 F AFE A4 FAHHA F2OX
500L)& <F 2,000A ZF&stqvh IFEE o] 2AEA
o2 £HRIL, 10°Torr ©)8+E FAFAT A%
A, cover glassE H&A9 tholideH o)X &Y
F, toldnAg eo]&3ty tololEE AHZE
05mm/s8) £E2 &5 BauA 100~400 zm9
anz zeA magAE AFEAd. o] FTA
9)ste] 1,000~8,000/ Ax9 mAgEAE AAE
AR

23 DNAS 3

goz Azg HAd d=lAM, ohudE AH
Satche] v 2 ¥ & £4% DNAE AU 4,
olHldE & (pH79, 10mM Tris-HCl, 0.2M
NaChe 2 02mg/mL7t S=& ZATE ImL £
2N B Esith olndg Y FE& EF
& (pH7.9, 10mM Tris-HC], 02M NaCl)el B]2®l
3% DNAZ 1uMo] HE5 ImLe) & 25TA
INDEY A FA H71AM, v]2¥d DNA A
212 oinlg B9 47) AF AlelEQ] st A%
") ¥ 2813 DNAS A2 DNA £ 2
A Aztel] 2)std Aol E U

24 1= ZF(pattern chip)el ==t

2M, 8718 (1.2~15mm, 76mmX26mm)2] &
Zdo) thale 2WaYrE ol &sd @AY AR
Ho} e WwHoz AFAHoz AHstgoh o
o 2EH & Z7 <F 200AT 2000Ac2 F&
& ¥, class 109 EdFA positived ] TEHA
2EZ9¢ OFPR-800& 7~8 W& dHojuzy 2¥3Y
&3, QEBFA pre-baking st 2R, [t
agadolvyg o) gt 827t xBF3 F, A
NMD-3¢] 30%37r @79 #43sx, 2&+2 29
ARZ{ F AxN2E B9 AZANAY o F,
post-baking®@ ¥, & AW (83ZF 40g, 824
10g, & 400mL)eE B& <Asz, 49 AAHY
Y Aoz AZMNFHY dFog, olNE AA
o2 ¥EHYAZEE AAT §F, 44 AFHR F
U3 AAoz AzAZADL A&HA, A A(F
AFJUEF 40g, #lA3ZE 100g, & 400mL)SE
AEL dFsln, d4Y AN FYE AAHLe=
AzANZ £, 2X10°Torr ol3tellA ATz
utE 287 AN e R4, CPFPE oAARYG. o
Al ol e A8 3& BEF AN o] F
Aol st Firige FFH A4 2 254
Ruoz ko] £HE AEE AFY F AN
t},

25 DNA § olo|3 zo{olo] =t

HE o] viLFAE 259835780 948 77
AQaFArzAHez 1A Hstd 29 1
7 o) Ak HAEHE ¥, BYY (suspension,
gt 90%+&T 10%)Fd weoh 281, 89
of 1500~40007] Ax9 vaFAE ¥ EE9 2
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Fig. 1 DNA chip microarrays of particles on pattemn
chip using random fluidic self-assembly
method by hydrophobic interaction

- 758 -



2.6 DNA hybridization

2 AFA AT DNAF uwtolazojzold
Z9 (pH7.9, 10mM Tris-HCl, 02M NaCl)ZellA
FITC+4]3t DNAE 33T = 3083 g4
A olF g AFARAC o5 DNAYY S
A7be SAddAM FITCS ¥3987 e 333
u 7 (97)% : 450~490nm, F5% : 515~565nm,
% @ 510nm)22 971A7|H ¥FS FAE & 9
on, e Wrlef ot FZE & + Ut

3. 2% H dE
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(a) Paticles after dicing

(b) SEM images of particles after immobilization
of biotinylated DNA
Fig. 2 Fabrication of particles using by dicing machine
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3o} YEtuid. 29 3e4 HA B
EA, d2Egz0 Hed gitd A
it EE, FHA Hole F¥& CPFPite) 2¥
22A AFAolH, 2600~67,0007 = A . &4
A RE] A Bgez Hol gt o HEHE
ALY FIAALFTAZZHRYE o8 2FA
FE2ge) &80 7MeE Aoz A4d.

Fig. 3 Pattern—chip after eching by processing of
photolithography and O: plasma
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Fig. 4 Particles after immobilization on pattern-
chip by hydrophobic interaction
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A+B” Mixture

(c) B(20bp)
Fig. 5 DNA chip microarr and fluorescence
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