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Fabrication of New DNA Chip Microarrays 
Using Hydrophobic Interaction 

YONG-SUNG CHOI", AKIRA YAMAMURA", YUJI 
MURAKAMI", KENJI YOKOYAMA", YOUNG-soo K W O N ~  

and EIICHI TAMIYA" 

aSchool of Materials Science, Japan Advanced Institute o j  Science and 
Technology, 1-1, Asahidai, Tatsunokuchi, Ishikawa 923-1292, Japan and 

Dept. of Electrical Eng., Dong-A University, Hadan-2-Dong 840, Saha-gu. 
Pusan 604-714, Korea 

We report here a new approach for an arrangement of many kinds of 
DNAs on transducers to construct a multifunctional DNA chip. The 
particles were arranged on the chip pattern by the random fluidic 
self-assembly method, using a hydrophobic interaction for a assembly. 
The immobilization of DNAs was evaluated by fluorescence. 

Keywords: 
interaction; DNA chips array 

Random fluidic self-assembly method; Hydrophobic 

INTRODUCTION 

Immobilization of biomaterials and their stability on the transducer of a 
sensor are important for a multifunctional DNA chips application. A 
problem for a multifunctional DNA chip is how to arrange the various 
biomaterials onto a densely integrated transducer array. Arrays can be 
categorized according to their transduction mechanisms which include 
surface acoustic wave sensors"], solid-state sensors[*], fiber-optic 
sensors[31, and fluorescence sensors[41. These arrays are fabricated using 
conventional techniques such as ink-jet printing['], screen printing and 
photolithography[61. However, until now, no research has been 
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employed using a hydrophobic interaction for a assembly. 
We report here a new approach for the arrangement of many kinds of 

biomaterials on transducers to construct multifunctional DNA chips. A 
high-density array of sensor probes were prepared by randomly 
distributing a mixture of particles. The particles were arranged on the 
chip pattern by the random fluidic self-assembly method, using a 
hydrophobic interaction for a assembly. The immobilization of DNAs 
was evaluated by fluorescence. 

EXPERIMENTAL 

One side of cover glass was made hydrophobic by cyclized perfluoro 
polymer (CPFP) treatment. Cr/Au was evaporated on the other side. 
The particles with CPFP and Cr/Au were cut from cover glass using a 

dicing machine, were 100-4OOpm in length. The DNAs were 
immobilized on the particles as cited"]. The A, B and A+B biotinylated 
DNAs were used These Primary DNAs have the following sequence; 5'GA 
AA&UWGGACGTCATCCG3', 5 ' A G G A A I T C C C A A 3 '  

GCA3'. The complementary target DNAs (cDNAs) [A(2lbp), B(20bp), 
A+B(41 bp)] were modified with FITC (fluorescence isothiocyanate). 

The chip pattern for arrangement of the particles was made by a 
process of photolithography and 02 plasma. The particles were 
arranged on the chip pattern by the random fluidic self-assembly 
method, using a hydrophobic interaction for a assembly. The 
immobilization of the primary DNAs and the hybridization of the target 
cDNAs to the primary DNAs were evaluated by fluorescence. 

and S'GAAAAAAAATGAGTCATCCG-AGGAATTCCCAAGCTTG 

RESULTS AND DISCUSSION 

Figure 1 shows the concentration dependence of the fluorescence intensity 
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FABRICATION OF NEW DNA CHIP MICROARRAYS 409 

of A, B and A+B primary DNAs (1p.M) according to a FITC modified 
target cDNAs fiom 0.lfM to 1p.M (SW). In Figure 1 (a), the 
fluorescence intensity increases with a target cDNAs modified by FITC. 
An almost linear relationship for concentration dependence of 
fluorescence intensity can be seen. The fluorescence intensity depends on 
the concentration of cDNAs because these were modified with FITC. In 
Figure 1 (b), however, there was no fluorescence for the non- 
complementary DNAs completely. 

FIGURE 1. The concentration FIGURE 2. Fluorescence changes 
dependence of fluorescence intensity when hybridized with the FITC 
according to (a) a target cDNA and modified target cDNAs. 
(b) non-complementary DNAs. 

Figure 2 shows fluorescence changes when hybridized with FITC 
modified target cDNAs on DNA chip microarrays which the particles 
were arranged onto the chip pattern. In Figure 2 (a), there was no 
fluorescence in the circles because primary DNAs were not hybridized 
with the target cDNAs. The FITC modified target cDNAs were inserted 
sequencely. In Figure 2 (b), the fluorescence could be seen within the 
circles only when hybridized with A(2lbp). In Figure 2 (c), however, 
the fluorescence also could be seen within the circles when B(20bp) 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 2
3:

23
 1

5 
A

ug
us

t 2
01

2 



410 Y.-S. CHOl et al. 

was hybridized. In Figure 2 (d), the fluorescence also could be seen in 
the circles by A+B(4lbp). These fluorescences were resulted from the 
hybridization of cDNA into the primary DNA. These results show that 
the hydrophobic interaction is applicable to fabrication of DNA chips. 

CONCLUSION 

Arrangement of the particles for the DNA chip microarrays and 
fluorescence measurements were carried out. The concentration 
dependence of fluorescence intensity and the fluorescence changes 
when hybridized with the target cDNAs can be seen. Advantages of this 
method are process simplicity, wide applicability, and stability and can 
apply to DNA chip microarrays. 
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