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CLAI M5

[daim1]

A reciprocal -flowtype nucleic acid anplification device
using thermal cycling by reciprocating a sanple solution
conpri si ng:

heat ers capabl e of formng a denaturation tenperature zone
and an extension/ anneal i ng tenperature zone;

a fluorescence detector capable of detecting novenment of a
sanpl e sol ution between the two tenperature zones that is
di sposed to nmeasure fluorescene intensity at a point |ocated
bet ween the two tenperature zones;

a pair of liquid delivery mechanisns that allow the sanple
solution to nove between the two tenperature zones and that are
configured to be open to atnospheric pressure when air bl ow ng
is stopped, making the internal pressure of the m crochannel
i nst ant aneousl y open to atmospheric pressure and the pressure
acting on the plug-like sanple solution |ost, thereby stopping
liquid delivery imrediately, wherein the liquid delivery
mechani sns are m crobl owers or fans;

a substrate on which a chip for nucleic acid
anplification can be placed; and

a control mechanismthat controls driving of each
l'iquid delivery mechanismby receiving an el ectrical signa
relating to novenent of the sanple solution fromthe fl uorescence
detector, the device being capable of performng real-time PCR by
nmeasuring fluorescence intensity for each thernmal cycle.

[daim?2]

A chip for nucleic acid anplification conprising at
| east one mcrochannel, the m crochannel conpri sing:

curved- m crochannel s each for the denaturation
tenperature zone and the extensi on/ anneal i ng tenperature zone of
the nucleic acid anplification device according to claim1;

a |linear internedi ate-mcrochannel connecting the
cur ved- m crochannel s; and
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connections at both ends of the m crochannel,
t he connections being connectable to the liquid delivery
mechani sns of the nucleic acid anplification device according to
claiml, wherein a width and a depth of the m crochannel are
const ant .
[Aaim 3]

A nucleic acid anplification nethod conprising the

fol |l owi ng steps:

step 1. placing the chip for nucleic acid anplification
according to claim2 on the substrate of the nucleic acid
anplification device according to claiml in such a nanner that
t he denaturati on tenperature zone incl udes one curved-
m crochannel and the extensi on/anneal i ng tenperature zone
i ncl udes anot her curved-m crochannel

step 2: introducing a sanple solution into the
m cr ochannel ;

step 3: connecting a pair of liquid delivery mechanisns to
l'iquid delivery mechani smconnections at both ends of the
m cr ochannel ; and

step 4. reciprocating the sanpl e solution between the two
curved-m crochannel s of the mcrochannel by the liquid delivery
nmechani sns to performthermal cycling, and sinultaneously
neasuring the fluorescence intensity of the sanple solution and
confirmng the passing of the sanple solution for each therma
cycle using at |east one fluorescence detector in the
i nt ermedi at e-m crochannel to performreal -ti ne PCR

[A ai mA4]

The nucleic acid anplification method according to
claim3, wherein the neasurenent of fluorescence intensity is
performed by sinmultaneously nmeasuring two or nore fl uorescent
wavel engths to simultaneously measuring real -tine PCR of multiple
genes in one mcrochannel .

[daimb5]

The nucleic acid anplification method according to
claim3 or 4, wherein the nmeasurenent of fluorescence intensity
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is perforned using a calibration curve obtai ned fromthe nunber
of cycles & derived froma fluorescence intensity matri x per
thermal cycle (a two-dinensional array of an anplification
curve).

[ ai m 6]

The nucleic acid anplification nethod according to any
one of clains 3to 5, wherein the nucleic acid anplification
nmethod is selected fromthe group consisting of polynerase chain
reaction (PCR), reverse transcription PCR (RT-PCR), one-step RT-
PCR multiplex PCR multiplex RT-PCR real-tine PCR and real -
time RT-PCR

[Daim7]

The nucleic acid anplification nethod according to any
one of clains 3 to 6, the nmethod conpri sing:

connecting an end of a filtered pipette tip of a
m cropi pette to one of the connections so as to introduce a
sanpl e solution into the m crochannel ;

renmoving the mcropipette with the pipette tip being
connected to the connection, and then connecting the pipette tip
to one of the liquid delivery mechani sns.

[Aai m 8]

The nucleic acid anplification nethod according to any
one of clains 3 to 7, wherein the volunme of the sanple solution
introduced into the microchannel is in the range of 5 pL to 50
L.

[daim9]

The chip for nucleic acid anplification according to
claim2, wherein the chip is nade of a naterial selected from
glass, quartz, silicon, and plastic.



