
DESCRIPTION MICROCHIP FOR NUCLEIC ACID AMPLIFICATION REACTION AND A METHOD
OF MANUFACTURING THE SAME 5Technical Field [0001]The present invention
relates to a microchip for a nucleic acid amplification reaction and a
method of manufacturing the same, more particularly to a microchip for a
nucleic acid amplification reaction in 10which a plurality of reagents
needed for the reaction are laminated and anchored in a prescribed order in
wells configured to function as reaction sites of the nucleic acid
amplification reaction, or the like. Background Art 15[0002]In recent
years, by applying a microfabrication technique in the semiconductor
industry, microchips having wells and flow channels for performing chemical
and biological analyses formed on a substrate made of silicon or glass (for
example, see 20Patent Document 1) have been developed. These microchips
have begun to be used, for example, for an electrochemical detector of
liquid chromatography or a small-sized electrochemical sensor in a
practical medical field. 25[0003]Such analysis system using the microchips
is referred to as m-TAS (micro-Total-Analysis System),  



2 Lab-on-chip, biochip or the like, and attracts attention as a technology
that can speed up, increase efficiency of, and integrate the chemical and
biological analyses, or decrease a size of analysis 5equipment. [0004]Since
the g-TAS can analyze a small amount of samples and the microchips can be
disposable (single-use), it is expected to apply it to the biological
analysis that handles, specifically, a trace amount of 10precious samples
or many test bodies. [0005]An example of the application of the g-TAS is a
photodetector which introduces substances into a plurality of areas
provided in microchips, and optically detect the substances or their
reaction 15products thereof. An example of the photodetector is a nucleic
acid amplification apparatus (for example, a real time PCR apparatus) that
proceeds nucleic acid amplification reaction in wells of microchips, and
optically detect or quantify amplified nucleic acid 20strands.
[0006]Conventionally, a microchip type nucleic acid amplification apparatus
adopts a method to perform the reaction, by mixing all reagents needed for
a nucleic acid amplification reaction and template DNAs (target 25nucleic
acid strands) in advance, and introduce the mixed liquid into a plurality
of wells provided in  



3 microchips. Thus, it is laborious to mix all reagents needed and target
nucleic acid strands in advance. In addition, it takes a certain period of
time until the mixed liquid is introduced into the wells, so it has a
5problem that the reaction proceeds in the mixed liquid during the time
period. Once the reaction proceeds before the entering of the mixed liquid
into the wells is completed, a reaction time cannot be controlled strictly,
which may be a factor that decreases the 10determination precision of the
amplified nucleic acid strands. [0007]In general, the PCR method adopts a
method called a hot start method in order to strictly control the reaction
time. The hot start method is a method to 15avoid non-specific
amplification reaction caused by misannealing of an oligonucleotide primer,
and to provide an intended amplified product. In the PCR method, the hot
start method is achieved by heating a mixed liquid including reagents other
than enzymes (in 20general, heat-resistant derived bacteria DNA polymerase)
and target nucleic acid strands to denaturation temperature of the
oligonucleotide primer, adding the enzymes only after reaching the
denaturation temperature, and then performing a normal temperature 25cycle.
[0008]In relation to the present invention, Patent  4 Document 2 discloses
a micro fluid chip including an 



oligonucleotide primer needed for a nucleic acid amplification reaction, a
substrate, an enzyme and other reagents in a solid state in flow channels.
In 5the micro fluid chip, remaining reagents needed for the reaction in a
liquid state are sent to the flow channels, the reagents in the liquid
state and the reagents in the solid state are contacted, and the reagents
in the solid state are dissolved to start the 10reaction. In the Patent
Document 2, there is no description that the oligonucleotide primer, the
substrate, the enzyme and other reagents are laminated and anchored in the
flow channels. [0009]Patent Document 1: Japanese Patent 15Application
Laid-open No. 2004-219199              Patent Document 2: Japanese Patent
Application Laid-open No. 2007-43998 Disclosure of the Invention Problem to
be solved by the Invention 20[0010]As described above, in the conventional
microchip type nucleic acid amplification apparatus, since the reagents
etc. are mixed in advance and introduced into the wells, it is laborious,
and it had the following problem. The reaction time cannot be 25control
strictly, so the analytical precision decreases.  5 



[0011]Therefore, a principal object of the present invention is to provide
a microchip for a nucleic acid amplification reaction which allows
high-precision analysis by a simple method. 5Means for solving the Problem
[0012]In order to solve the above-mentioned problem, the present invention
provides a microchip for a nucleic acid amplification reaction, including
an entrance through which a liquid enters from the 10outside; a plurality
of wells configured to function as reaction sites of the nucleic acid
amplification reaction; and a flow channel through which the liquid entered
through the entrance is fed into each of the wells, in which a plurality of
reagents needed for the 15reaction are laminated and anchored in a
prescribed order in each of the wells. In the microchip for the nucleic
acid amplification reaction, an anchored layer of an oligonucleotide primer
may be laminated over an 20anchored layer of an enzyme, or, in an opposite
manner, an anchored layer of an enzyme may be laminated over an anchored
layer of an oligonucleotide primer. Between the anchored layer of the
enzyme and the anchored layer of the oligonucleotide primer, an anchored
layer of a 25reaction buffer solute may be laminated. [0013]Also, the
present invention provides a method  



6 of manufacturing a microchip for a nucleic acid amplification reaction,
including a first step of laminating and anchoring a plurality of reagents
needed for the reaction in a prescribed order in each of a 5plurality of
wells configured to function as reaction sites of the nucleic acid
amplification reaction, formed on a substrate layer.       The method of
manufacturing the microchip for the nucleic acid amplification reaction
further includes a 10second step of activating and adhering surfaces of
substrate layers which the reagents are laminated and anchored to, in which
the first step includes processes of dropping and drying an enzyme solution
in each of the wells, and then dropping and drying an 15oligonucleotide
primer solution.       In the method of manufacturing the microchip for the
nucleic acid amplification reaction, the first step favorably includes
processes of dropping and drying a reaction buffer solute solution after
the dropping and 20drying of the enzyme solution in each of the wells, and
before the dropping of the oligonucleotide primer solution.       In
addition, in the method of manufacturing the microchip for the nucleic acid
amplification reaction, 25the second step may include process of activating
the surfaces of the substrate layers with an oxygen plasma  7 



treatment or a vacuum ultraviolet light treatment. [0014]In the present
invention, "a nucleic acid amplification reaction" includes a conventional
PCR (polymerase chain reaction) method performing a 5temperature cycle, and
a variety of isothermal amplification methods involving no temperature
cycle. Examples of the isothermal amplification methods include an LAMP
(Loop-Mediated Isothermal Amplification) method, an SNAP (Smart
Amplification 10 Process) method, an NASBA (Nucleic Acid Sequence-Based
Amplification) method, an ICAN (Isothermal and Chimeric primer-initiated
Amplification of Nucleic acids) method (trademark), a TRC
(transcription-reverse transcription concerted) method, an SDA (strand
displacement 15amplification) method, a TMA (transcription-mediated
amplification) method, a RCA (rolling circle amplification) method and the
like. Besides, "the nucleic acid amplification reaction" widely includes
nucleic acid amplification reactions for amplifying 20nucleic acids at an
alternating temperature or at a constant temperature. Also, "the nucleic
acid amplification reaction" includes the reactions involving
quantification of amplified nucleic acid strands such as a real time PCR
(RT-PCR) method and an 25RT-RAMP method. [0015]In addition, "reagents"
include the reagents  8 needed for obtaining the amplified nucleic acid
strands in the above-mentioned nucleic acid amplification reaction, and
specifically include an oligonucleotide primer having a complementary base
sequence to target 



5nucleic acid strands, a nucleic acid monomer (dNTP), an enzyme, a reaction
buffer solution (buffer) solute and the like. Effect of the Invention
[0016]The present invention provides a microchip 10for a nucleic acid
amplification reaction which allows high-precision analysis by a simple
method. Brief Description of Drawings      [Fig. 1] A schematic top view of
a microchip for a nucleic acid amplification reaction according to the
15present invention.  [Fig. 2] A schematic cross-sectional view of the
microchip (Fig. 1, p-p cross-section). [Figs. 3] Schematic views
illustrating anchored layers         of reagents laminated in each of the
wells of the 20microchip.  [Fig. 4] A schematic view illustrating an
alternative example of anchored layers of reagents laminated in a well of a
microchip.          [Fig. 5] A flowchart illustrating a method of
25manufacturing a microchip for a nucleic acid amplification reaction
according to the present  9 invention. 



[Fig. 6] A schematic view illustrating a method of laminating anchored
layers of reagents in a well. Best Modes for Carrying Out the Invention
5[0018]Hereinafter, preferred embodiments for carrying out the present
invention will be described with reference to the drawings. The embodiments
described below illustrate only examples of typical embodiments of the
present invention, and the scope of 10the present invention is not narrowly
interpreted by the embodiments. The embodiments will be described in the
following order. 1. A microchip for a nucleic acid amplification reaction
152. A method of manufacturing a microchip for a nucleic acid amplification
reaction (2-1) Formation of a substrate layer al     (2-2) Anchoring of an
enzyme and a primer to wells (2-3) Surface activation and adhesion of
substrate 20layers al and a2 [0019]1. A microchip for a nucleic acid
amplification reaction A schematic top view of a microchip for a nucleic
acid amplification reaction according to the present 



25invention (hereinafter simply referred to as a "microchip") is shown in
Fig. 1, and a schematic cross-  10 sectional view thereof is shown in Fig.
2. Fig. 2 corresponds to a p-p cross-section in Fig. 1. [0020]A microchip
designated as a symbol A includes an entrance 1 through which a sample
solution enters 5from the outside, a plurality of wells configured to
function as reaction sites of a nucleic acid amplification reaction, a main
flow channel 2 that communicates with the entrance 1 at one end, and
branched flow channels 3 branching from the main flow 10channel 2. The
other end of the main flow channel 2 is configured to be an exit 5 that
drains the sample solution to the outside. The branched flow channels 3
branch from the main flow channel 2 at positions between a communication
part to the entrance 1 of the 15main flow channel 2 and a communication
part to the exit 5, and are connected to respective wells. The sample
solution can contain DNA, genome RNA, mRNA or the like that functions as a
template (a target nucleic acid strand) in the nucleic acid amplification
20reaction. [0021]Herein, the case that a total of nine wells 



are provided at equal intervals in three rows and three columns in the
microchip A is given as an example. These nine wells are zoned in three
sections. In Fig. 251., the three wells in the upper section are designated
by a symbol 41, the three wells in the middle section  11 are designated by
a symbol 42, and the three wells in the lower section are designated by a
symbol 43. The sample solution entered from the entrance 1 is sent toward
the exit 5 through the main flow channel 2, and 5is sequentially fed to the
internal from the branched flow channels 3 and the wells provided upstream
in a solution sending direction. Alternatively, in the microchip A, the
exit 5 may not be an essential component, the microchip A may be configured
so that 10the sample solution entered from the entrance 1 is not discharged
to the outside. [0022]The microchip A is constructed by adhering a
substrate layer a2 to a substrate layer al, on which the entrance 1, the
main flow channel 2, the branched 15flow channel 3, the wells 41, 42, and
43, and the exit 5 are formed. The material of the substrate layer al or a2
can be glass and a variety of plastics (polypropylene, polycarbonate, cyclo
olefin polymer, polydimethyl siloxane). When the nucleic acid strands
20amplified in the wells 41, 42 and 43 are optically detected or
quantified, the materials of the substrate layer al or a2 are preferably
selected from materials having light permeability, less autofluorescence,
and 



less optical errors because of a small wavelength 25dispersion. [0023]A
plurality of reagents needed for the  12 nucleic acid amplification
reaction are laminated and anchored in a prescribed order in the wells 41,
42 and 43. Figs. 3 show examples of anchored layers of the reagents
laminated in each of the wells. Fig. 3(A), (B) 5and (C) show the anchored
layers of the reagents laminated in the well 41, the well 42 and the well
43, respectively. [0024]The reagents anchored to the wells are the reagents
needed for obtaining the amplified nucleic 10acid strands in the nucleic
acid amplification reaction, and specifically include an oligonucleotide
primer having a complementary base sequence to target nucleic acid strands,
a nucleic monomer (dNTP), an enzyme, a reaction buffer solution (buffer)
solute and 15the like. The anchoring reagents can be one or more than one
of these.       The order to laminate these reagents can be in any order
such as the order of "oligonucleotide primer, dNTP, enzyme, buffer solute"
or the order of "buffer 20solute, enzyme, dNTP, oligonucleotide primer". 



In addition, a part of these reagents, for example, the primer and the
buffer solute, or the primer and dNTP may be mixed and anchored.
The reagents needed for detecting and quantifying 25the amplified nucleic
acid strands, such as a fluorescent reagent (fluorescent pigment) or a  13
phosphorescent reagent (phosphorescent pigment), can be anchored in the
wells as needed, although it is not essential for obtaining the amplified
nucleic acid strands. 5[0025]Here, a case is shown that first the anchored
layers of the enzymes E are formed in the wells 41, 42 and 43, and then the
anchored layers of the oligonucleotide primers (hereinafter simply referred
to as "primers") Pl, P2 and P3 are laminated thereover. As 10described
later, an anchored layer of a reaction buffer solute may be laminated
between the anchored layer of the enzyme and the anchored layer of the
primer (the details are described below). [0026]The primers Pl, P2 and P3
may be the primers 15having the same base sequences, but may be the primers
having different base sequences when a plurality of target nucleic acid
strands are amplified in the microchip A. For example, when a genotype is
determined using the microchip A, the primers having different 20base
sequences corresponding to the base sequences of respective genotypes are
anchored to the wells 41, 42 and 43, respectively. When a contagium is
determined using the microchip A, the primers having different 



base sequences corresponding to the gene sequences of 25respective viruses
and microbes are anchored similarly. In this regard, the enzymes E anchored
to the  14 respective wells need to be the same. [0027]Thus, the reagents
needed for the reaction are anchored to the well in advance, so that the
reaction can be started only by feeding the remaining 5reagents and the
sample solution containing the target nucleic acid strands into each of the
wells from the entrance 1, in the microchip A. This makes it possible to
decrease the number of the reagents mixed in advance, and to avoid the
labor of mixing, which realizes simple 10analysis.       Further, all of
the reagents needed to the reaction are anchored to the well in advance, so
that the reaction can be started only by feeding the sample solution
containing the target nucleic acid strands 15alone, which realizes more
simple analysis. [0028]In addition, in the microchip A, the reaction is
started only after the remaining regents and the sample solution containing
the target nucleic acid strands are fed into the respective wells and the
20 reagents anchored to the wells are dissolved, so that the reaction time
can be controlled strictly and high precision analysis can be provided.
[0029]Furthermore, the anchored layer of the primer 



that is added to the reaction system in an excess 25amount and is
relatively stable to the change in temperature etc. is laminated over the
anchored layer  15 of the enzyme that is unstable to change in temperature,
change in humidity, and light and easily decreases its activity or be
deactivated as compared with the primer, dNTP and the buffer solute, so
that 5the anchored layer of the primer can protect the anchored layer of
the enzyme. Thus, the decrease in the activity or the deactivation of the
enzyme caused by the change in temperature etc. at the time of manufacture
and storage of the microchip A can be 10prevented. [0030]Although the above
description is explained by the case that a total of nine wells are
provided in three rows and three columns at equal intervals in the
microchip is given as an example, any numbers and 15positions of the wells
can be used, and the shapes of the wells are not limited to the cylinder
shown in figures. In addition, the configuration of the flow channels to
feed the sample solution entered from the entrance 1 into the respective
wells is not limited to 20the aspect of the main flow channel 2 and the
branched flow channel 3 shown in the figure. Further, although it is
explained that the entrance 1 or the like is formed on the substrate layer
al, the entrance 1 or the like may be each formed both on the substrate
layer al 



25and the substrate layer a2. The substrate layers constituting the
microchip may be two or more.  16 [0031]In addition, although the above
description is explained by the case that the anchored layer of the primer
is laminated over the anchored layer of the enzyme, the reagents may be
laminated in any order, 5e.g., the anchored layer of the enzyme may be
laminated over the anchored layer of the primer (see Fig. 4). In this case,
an anchored layer of a reaction buffer solute may be laminated between the
anchored layer of the enzyme and the anchored layer of the primer (the
10details are described below). [0032]When the anchored layer of the primer
is laminated atop, after the dissolving of the anchored layer of the primer
with the sample solution fed into the respective wells from the entrance 1
and before 15dissolving of the enzyme to start the reaction , the primer,
that is dissolved beforehand, may be interdiffused (cross-contaminated)
between the wells. In contrast, when the anchored layer of the enzyme is
laminated atop, cross-contamination of the primer can 20be prevented
because the reaction starts after the dissolving of the anchored layer of
the enzyme, and as soon as the dissolving of the anchored layer of the
primer is started to be. [0033]2. A method of manufacturing a microchip for
25a nucleic acid amplification reaction 



Next, the method of manufacturing the microchip  17 according to the
present invention will be described referring to the flowchart in Fig. 5.
As an example, it will be explained below taking the above-mentioned
microchip A. 5[0034](2-1) Formation of a substrate layer al        In Fig.
5, a symbol Si is a step of forming a substrate layer al. In this step, an
entrance 1, a main flow channel 2, a branched flow channel 3, wells 41, 42
and 43 and an exit 5 are formed on the substrate layer 10al. The formation
of the entrance 1 and the other components on the substrate layer al can be
carried out by, for example, wet-etching or dry-etching of a glass
substrate layer, or by nanoimprinting, injection molding or cutting work of
a plastic substrate layer. 15[0035](2-2) Anchoring of an enzyme and a
primer to wells A symbol S2 is a step of anchoring the enzyme to the wells.
A symbol S3 is a step of anchoring the primer to the wells. The steps 92
and 93 correspond to 20the step of laminating and anchoring a plurality of
reagents needed for the reaction in a prescribed order in the wells (the
first step). [0036]The reagents anchored in the wells are the 



reagents needed to provide the amplified nucleic acid 25strands in the
nucleic acid amplification reaction, and specifically include an
oligonucleotide primer having a  18 complementary base sequence to target
nucleic acid strands, a nucleic acid monomer (dNTP), an enzyme, a reaction
buffer solution (buffer) solute and the like. The anchoring reagents can be
one or more than one of 5these. The order to laminate these reagents can be
in any order such as the order of "primer, dNTP, enzyme, buffer solute" or
the order of "buffer solute, enzyme, dNTP, primer". 10In addition, a part
of these reagents, for example, the primer and the buffer solute, or the
primer and dNTP may be mixed and anchored. [0037]Here, the solution of the
enzyme E is dropped and dried in the wells 41, 42 and 43 in the step S2,
15and the solutions of the primers P1, P2 and P3 are dropped and dried
respectively in the step S3, whereby the anchored layer of each primer is
laminated over the anchored layer of the enzyme. The primers P1, P2 and P3
may be the primers having the same base sequences, but 20may be the primers
having different base sequences when a plurality of target nucleic acid
strands are 



amplified in the microchip A. In this regard, the enzymes E anchored to the
respective wells need to be the same. 25[0038]The anchoring of the reagents
are carried out by, for example, air drying, vacuum drying, or freeze  19
drying the dropped solution, and preferably by gradual drying. As to the
enzyme, critical point drying is also effective in order to prevent the
decrease in the activity or the deactivation. 5[00391At that time, the
enzyme anchored in the step S2 may be redissolved by the primer solution
dropped in the step S3. When the enzyme and the primer are mixed due to
redissolving, it is unfavorable because the amplifying of primer dimers may
occur. 10In order to prevent the mixing of the enzyme and the primer, in
the step S3, it is preferable to keep the microchip at low temperature
(about -10C) in advance, so that the primer solution dropped may be frozen
and freeze dried. 15Alternatively, the following method may be used. The
method is, keeping microchip at low temperature in advance, dropping water
and freezing it, then dropping the primer solution and conducting its
freeze drying, and then air drying to evaporate an intermediate layer 20of
ice.       In addition, it is more preferable to use the following method.
The method is, keeping the microchip at low temperature in advance,
dropping the buffer 



solute solution and conducting its freeze drying, 25laminating an anchored
layer of a buffer solute B over the anchored layer of the enzyme E, and
after that,  20 dropping the primer solution, then air drying, vacuum
drying or freeze drying. Thus, a three-layered structure, where the
anchored layer of the buffer solute is laminated between the anchored layer
of the 5enzyme and the anchored layer of the primer, is formed in each of
the well (see Fig. 6).      Also, these methods can be employed in order to
prevent the mixing of the primer, when the anchored layer of the enzyme is
laminated over the anchored 10layer of the primer. [0040](2-3) Surface
activation and adhesion of substrate layers al and a2       A symbol 54 is
a step of activating the surfaces of the substrates layers al and a2. A
symbol S5 is a 15step of adhering the substrate layers al and a2. The steps
34 and S5 correspond to the step of activating and adhering the surfaces of
the substrate layers to which the reagents are laminated and anchored (the
second step). 20[0041]The substrate layer al and the substrate 



layer a2 can be adhered by, for example, adhesion using an adhesive or an
adhesive sheet, heat seal, anodic bonding or ultrasonic bonding.
Also, there can be used a method of activating and 25adhering the surfaces
of the substrate layers with an oxygen plasma treatment or a vacuum
ultraviolet light  21 treatment. Plastics such as polydimethyl siloxane and
glass have high affinity. When their surfaces are activated and contacted,
dangling bonds are reacted to form strong covalent bonds, i.e., Si-O-Si
silanol 5bonds, thereby providing the adhesion having sufficient strength.
The oxygen plasma treatment or the vacuum ultraviolet light treatment is
carried out by setting appropriate conditions depending on the materials of
the substrate layers. 10[0042]Thus, by separately anchoring and laminating
the enzyme and the primer in the wells of the substrate layers on which the
wells are formed, the reagents can be anchored without promoting the
amplification reaction of the primer dimers in the course of dropping 15and
drying the solution, unlike in the case of mixing the enzyme and the primer
and anchoring them. [0043]Furthermore, the anchored layer of the primer
that is added to the reaction system in an excess amount and is relatively
stable to the change in 



20temperature etc. is laminated over the anchored layer of the enzyme that
is unstable to change in temperature, change in humidity and light and
easily decreases its activity or be deactivated, so that the anchored layer
of the enzyme can be protected from 25heat, plasma or ultraviolet light
irradiation in the step S4. In other words, when the surfaces of the  22
substrate layers to which the reagents are anchored are activated by the
oxygen plasma treatment or the vacuum ultraviolet light treatment, the
anchored layer of the primer protects the enzyme beneath as well, whereby
the 5decrease in the activity or the deactivation of the enzyme caused by
the plasma or the ultraviolet light irradiation can be prevented.
[0044]Although the above description is explained by the case that the
anchored layer of the primer is 10laminated over the anchored layer of the
enzyme, the reagents may be laminated in any order, e.g., the anchored
layer of the enzyme may be laminated over the anchored layer of the primer
(see Fig. 4). In this case, it is also effective that an anchored layer of
a 15reaction buffer solute is laminated between the anchored layer of the
enzyme and the anchored layer of the primer. Industrial Applicability 



[0045]The microchip for the nucleic acid 20amplification reaction according
to the present invention allows high-precision analysis by a simple method.
Thus, the microchip for the nucleic acid amplification reaction according
to the present invention can be used for the microchip type nucleic 25acid
amplification apparatus for genotype determination , contagium
determination or the like.  23 Description of Symbols [0046] Amicrochip for
nucleic acid amplification reaction enzyme 5Pl, P2, P3primer 1entrance
2main flow channel 3branched flow channel 41, 42, 43well 



105exit  24 Claims  [1] A microchip for a nucleic acid amplification
reaction, comprising: 5an entrance through which a liquid enters from the
outside;       a plurality of wells configured to function as reaction
sites of the nucleic acid amplification reaction; and 10a flow channel
through which the liquid entered through the entrance is fed into each of
the wells,       wherein a plurality of reagents needed for the reaction
are laminated and anchored in a prescribed order in each of the wells. 15
[2] The microchip for the nucleic acid amplification reaction according to
claim 1, wherein an anchored layer of an oligonucleotide primer is
laminated over an anchored layer of an enzyme. 20  [3] The microchip for
the nucleic acid amplification reaction according to claim 1, 



wherein an anchored layer of an enzyme is laminated over an anchored layer
of an oligonucleotide 25primer.  25  [4] The microchip for the nucleic acid
amplification reaction according to claim 2 or 3,       wherein an anchored
layer of a reaction buffer solute is laminated between the anchored layer
of the 5enzyme and the anchored layer of the oligonucleotide primer.  [5] A
method of manufacturing a microchip for a nucleic acid amplification
reaction, comprising: 10a first step of laminating and anchoring a
plurality of reagents needed for the reaction in a prescribed order in each
of a plurality of wells configured to function as reaction sites of the
nucleic acid amplification reaction, formed on a substrate 15layer.  [6]
The method of manufacturing the microchip for the nucleic acid
amplification reaction according to claim 5, further comprising: 20a second
step of activating and adhering surfaces of the substrate layers to which
the reagents are laminated and anchored, wherein       the first step
includes processes of dropping and drying an enzyme solution in each of the
wells, and 25then dropping and drying an oligonucleotide primer 



solution.  26  [7] The method of manufacturing the microchip for the
nucleic acid amplification reaction according to claim 6,       wherein the
first step includes processes of dropping and drying a reaction buffer
solute solution after the dropping and drying of the enzyme solution in
each of the wells, and before the dropping of the oligonucleotide primer
solution. 10 [8] The method of manufacturing the microchip for the nucleic
acid amplification reaction according to claim 7, wherein the second step
includes process of 15activating the surfaces of the substrate layers with
an oxygen plasma treatment or a vacuum ultraviolet light treatment. 


