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Study on Microbiochip for Buccal Cell Lysis and DNA Purification

Seung-Mo Ha', Woong Cho’, Yoomin Ahn™ and Seung Yong Hwang**

*Dept. of Mechanical Engineering, Hanyang Univ.,
**Division of Molecular and Life Science, Hanyang Univ.

(Received July 13, 2009 ; Revised October 6, 2010 ; Accepted October 10, 2010)

Key Words: Microbiochip(%4~3 #}o] ©%]), Sample Preparation(A] &7 *]2]), Cell Lysis(A]3%%4]), DNA
Purification(DNA 3 A)

X8 TFaL AHNHSPCR)S FstHH AXE &3l(cell lysis)2} DNAFZE(DNA purification) 2} g ©] 3
gE AR AAY AAHS AAF d T Alw AAY AL 74]”45“‘”1]9} Fe AEL HHE
o] -&-35}7] 71

m-.E

4 DNAE FZ3/ fleh ¥ AFo|HE vlo]A= =t pDMS 7152 o &% FEF Ut AR 2
Ao g oo P e A L AXSAY. T3 AGH vt HS Agete] 80T 227 AEEANE
+9%3 DNAZ 3289tk R4 482 AX A DNABES £52 5455 DNA
PCRI A A719%2 B Ag 4§ noleel 452 Brhshark

i

[]
=
@ we AV 4 PYoR AEY AL fuste] AENS A Fol FlE AP
A=
FARS

Abstract: This paper describes a separable microfluidic device fabricated with PDMS (polydimethylsiloxane) and glass.
The device is used for sample preparation involving cell lysis and the DNA purification process. The cell lysis was
performed for 2 min at 80°C in a serpentine-type microreactor (20 ul) using a Au microheater that was integrated with
a thermal microsensor on a glass substrate. The DNA that was mixed with other residual products during the cell lysis
process was then filtered through a new filtration system composed of microbeads (diameter: 50 um) and PDMS pillars.
Since the entire process (sample loading, cell lysis reaction, DNA purification, and sample extraction) was performed
within 5 min in a microchip, we could reduce the sample preparation time in comparison with that for the conventional
methods used in biochemistry laboratories. Finally, we verified the performance of the sample preparation chip by
conducting PCR (polymerase chain reaction) analysis of the chip product.
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Fig. 1 Schematic of a detachable biochip fabricated
with  PDMS and glass for the sequential
process of thermal cell lysis and mechanical
DNA purification
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Fig. 3 (a) Schematic of integrated microbiochip and
(b) simulated thermal profile of chip inner
surface after 2sec
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Fig. 4 Temperature distribution of chip inner surface
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Fig. 5 Results of cell lysis and DNA purification in
conventional method: (a) DNA concentration,
(b) DNA purity
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Table 1 DNA concentration(ng//0) and purity(260/280)

before and after DNA purification on
microchip
Before After
purification |purification
DNA concentration (ng/ml) 23.95 20.17
DNA purity(260/280) 0.93 1.62
ERidch A2 &3 WhE $°] DNAS FkE
23.96 ng/tZ FAE A DNAS X Hlole
FelM el Al FA-E AAUA 093014 1.62%
FoldE A% ¢ 5 AUk oF F3) mele
3 oA A EES|7F o] Fo]A AL DNAZF &5
Qe T 5 Yt
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2 A8y 9Askel, veleHel o8 FEH
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< PCR ZA|(Primus 96 Thermocycler;
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AR 228 A Ee FAAEE 7HA AL vho] 2

ol Adojxl genomic  DNA  (20ng/ul)S},
10xExTaqTMBuffer(TakaraA}), dNTP Mixture
(2.5mMeach), TaKaRaExTaqTM  (5unit/xl), BSA

(SIGMA-ALDRICH, St. Louis, MO, USA) ©]w, A]gt
A (Primer, Bionics, Korea)™ SY158 forward primer
(5-ACAGTGGTTIGTA GCGGGTA-3’, 20bp)¢} SY158
reverse primer (5’-CT CAGAAGTCCTCCTAATAGTTCC-3’
24bp)7t 2Tk PCR &% =%k =42 WA A o
Al (pre-denature) = 95Col| A 240% ¥WHg- 13], WA
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Table 2 Quantity of components of sample (20u0)
for SY158 gene PCR using proposed
integrated microchip and conventional PCR
machine (unit: «0)

Component Chip | Machine
Nuclease free water 14.4 8.4
10X Buffer 2.0 2.0
dNTP 2.0 2.0
Primer SR158 F 0.2 0.2
Primer SR158 R 0.2 0.2
Additive [ BSA] 0.0 3.2
Template 1.0 3.0
Taq polymerase (Sunit/ul) 1.0 1.0

500bp
300bp
200bp

Fig. 7 PCR results (buccal cell gene DNA) without
purification: Lane M (100bp marker), Lane
Al and A2 (conventional PCR).

500bp
300bp
200bp

Fig. 8 PCR results (buccal cell gene DNA) with
purification: Lane M (100bp marker), Lane
Al and A2 (conventional PCR)
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