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Development of Microarrayer for Manufacturing DNA Chip
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ABSTRACT

This study exploits the robot system which is necessary in gene study and bio-technology industry. As well, a
DNA chip, which of use has been increased recently, can be manufactured with this system. The robot consists
of a device spotting DNA on the silylated slide, a well plate, a bed for fixing well plates, devices of washing
and drying the pin in DNA spotting .device, a distillation-water vessel, and a discharge vessel of wash water. We
made the period of sticking DNA to the pin on the well plate to be 15 seconds. The spot size of DNA was set
to be 0.28 mm on the average by bringing the slide into contact with pin during 1 second. If DNA is spotted
in minimum space possible about 0.32mm, this system can stick about 8,100 DNA spots on the well plate with
this rate. Analyzing the procedure: Movement starts, Pin washes, dries, and smears DNA on the well plate.
Spotting DNA onto 12 chips took 2 minutes and 50 seconds.
Keywords : DNA chips, Microarrayer, DNA spotting, Genome project.
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Fig. 1 The photo of DNA sample and silylated
slide.

Fig. 2 The photo of the developed robot sys-
tem.

—430—



DNA R A& g 25 AA"gY AR

Table 1 The specifications of robot system

Item Specifications Model Manufacturer
. 100w, 100V, MSMOI1IATA .

AC servo motor & motor driver 200W. 100V MSMO2IAIE Panasonic

Motor controlter 2 axes controll /O 8 channels STP-2M(PC) CONTEC

DC motor rated voltage : 7.2V CA-32 CYLINOID
precision : +lmm

Water motor a rating time : continuous AC 220V HP-30 MEDO

Vibration brush 4w BT-850 SB system
0.2kW, 1.4A, 3400rpm

Compressor a rated pressure : 8. Skgf/cmz ACP-25LT ACE techno

PC CPU 1.9GHz Pentium [V Samsung
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Fig. 3 The control box of the robot system.
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Fig. 4 The picture of pin part in DNA spotting head ; (a) pin holder, (b) pin, (c) pin zoomed.
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Fig. 6 The schematic diagram of bed to fix
welll-plates and slide glasses.

oy

Fig. 7 The photo of device for washing and
drying the pins.

Table 2 The specifications of washing and

drying parts
Item Specifications
A rating time : continuous,
Water motor AC 220V

Vibration brush | 4W, DC 3V

0.2kW, 1.4A, 3400rpm,

Compressor a rated pressure : 8,5kgf/cm2
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Fig. 8 Flow-chart of the developed control pro-
gram.
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Fig. 9 The picture of performance test washing
and drying pins ; (a) washing pins, (b)
drying pins.
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Table 3 The specifications of laser scanner
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Item Specifications
Resolution(um/pixel) 5 to 100 in 10 um intervals
Laser choices(nm) 532
Scan speed 5

per channel(min)

Adjustable between -50
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Table 4 The results of repeatability test

oo | dneer | Repeat Moo |y et | dwee | R Mo | (Y

10 14 10 10

X 20 X 20 9

cw 30 9 cow 30 13

10 5 10 8

Y 20 11 Y 20 8

30 11 30 11

Table 5 The results of performance
(b) drying test

test for washing and drying pins ; (a) washing test,

(a) (b)
Pins moving | Pins and brush | Pins drying | Washing success Pins moving | Pins drying | Drying success
speed contacting times time speed time
(mm/s) (sec) (sec) (5 times) (mm/s) (sec) (5 times)
0.50 20 40 0|0|0|0O|O 1.00 40 (Ol NI NCAROINO]
1.00 10 40 O0|0j]0|0O|O 1.00 30 (o} NeXNeRROING)
1.50 7 40 o|olx|0O|O 1.00 20 x| O|lx|OlO
2.00 5 40 O| x| x|O| x 1.00 15 x| x| x| x| x
O : true, x : false

ZA|7ko] 1024 ® Cy3, Cy57F 4olA ool #Ha
AHAZEe . A=A, 8.5kgflem™S] GFTIE
30% O]/\c}' B-A}E }ME tﬂ] :‘i]_o] —J-Qt 7/.]\“—‘; t

e}steh. Fig. 13 E Table 591 A AjH 2 AxAz
AAALE ek

Fig. 13 The example of results of per-formance
test for washing pins.
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Table 6 The results of test spotting DNA ; (a) ot DNA & HZAFH
spot size according to contacting time
of pin and slide, (b) a number of suc- A AEEAE Fig 159 debddeh A AR
cessive spotting slides according to 2% 12718 T4 o] A=A, ARH H&
contacting time of DNA and pins in  ¥ZAAE 53 DNAZF Holl & HzEE=xE A4

well plate s A9 DNA Aol S Ao Ushie
(a) U, A2 DNA 34e] I¥32E AR A9 H7
91%2] AF =S Hehiich
Contacting time of Spot size (mm) AL AR 285E Az Al2F A3
pin on slide (s0) | Average | SD. | Max. | Min. A CIFAE A AH 9 Az, A Feo|Eolxe
DNA 23, 12709 Aol DNA Az Fo| d#o 7
0.25 0.08 0.04 | 0.14 | 0.02 Ho om - il . q
9€ 28 50& F¢ syt Ha 3 1A
0.5 0.16 0.04 | 021 | 0.13 0.32mm% DNAE AzFel A% 81004 /N2l DNAS
0.75 021 | 003|024 [ 018  HAE U
1.00 0.28 0.02 | 030 | 0.26
1.25 0.34 0.04 | 0.39 | 0.29
(b)
Contacting time of DNA| Possible No. of spotting
and pins in well-plate slides without spot size
(sec) change (EA)
4 under 7
7 under 9
10 12
13 12

Fig. 14 The result of test spotting DNA.
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4ge] HAe 4 gl ez Asdd Fig. 15 The results of DNA chip manufactured
Fig. 14 % Table 6°] DNA %zt AEAAE e} by robot system developed ; (a) photo,

ok (b) fluorescent image for inspection.
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